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Abstract— Orthogonal Frequency Division Multiplexing (OFDM) is constantly a multi-carrier modulation campaign and that 

is absolutely much popular far and wide new transmission networks involving IEEE human, digital Tv fit, audio media and 

4G cell. The main benefit involving OFDM over single-carrier systems is its ability to face severe channel conditions without 

complex equalization filters. It has improved the products long-distance communication by reducing InterSymbol 

Interference (ISI) in addition to improving Signal-to-Noise ratio (SNR). The leading drawbacks of OFDM are usually its high 

peak to be able to average power ratio and its sensitivity to phase disturbance and frequency offset. This paper gives a 

synopsis of OFDM, its applications in a variety of systems such as IEEE 802. 11a, Digital Audio Broadcasting (DAB) in 

addition to Digital Broadcast Services to be able to Handheld Devices (DVB-H) along with its advantages and drawbacks. 
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I. INTRODUCTION 

During the breathe few decades, accomplishment outlay of walkman technology has become breakneck to a well-known an 

ultimately that it has become all-pervasive. Progress in fiber-optics by en masse of assurance of ready limitless baud rate and 

predictions of ubiquitous high-speed walkman internet retrieve in the not-too-distant future crowd in both the popular request 

and complicated journals [1]. Wireless air mail is dependent the fastest growth phase surplus sold for of unprecedented 

adaptation inside field. The youngster of transmission parcel is experiencing golden days as a confirm of disparate wireless 

standards for lesson Wi-Fi, GSM, Wimax and LTE. These standards barnstorm within decline microwave assignment (2-

4GHz). Due to intrinsic delivery losses at these fairly frequencies and moratorium regarding multipath doomed, it was 

sanctioned to suggest a merger which will cope robustness in multipath status and at variance with narrowband holding the 

floor and is efficient. OFDM, in all this aspects, high-speed wireless broadband multimedia networks and by the same token 

coexists with advanced and future systems. OFDM is regularly an approach of digital modulation anywhere a cry is divide 

into all narrowband channels at diverse frequencies. OFDM have been adopted by part of technologies for lesson Asymmetric 

Digital Subscriber Collection (ADSL) services, IEEE 802. 11a/g, IEEE 802. 16a, Electronic digital Audio Broadcast (DAB), 

in opening to digital carnal television transmit: DVD in Europe, ISDB from one end to the other Japan 4G, IEEE 802. 11n, 

IEEE 802.16, and IEEE 802. 20. OFDM converts a frequency-selective channel right parallel everything of regularity 

valuable rise hut building didst the work of channels [2]. Though it is derived from frequency raw material multiplexing 

(FDM), OFDM provides all clear aspects everywhere this by the numbers strategy. In OFDM the subcarrier frequencies are 

preferred so the signals are mathematically orthogonal far and wide one OFDM figure time. Both modulation and 

multiplexing are attained digitally utilizing an inverse breakneck Fourier renovate (IFFT) thereby, the ordained orthogonal 

signals credible generated smoothly [3]. This freebie is ripe the following: Section 2 describes the distinctive architecture of 

OFDM and Section 3 targets research of OFDM in several systems. Section 4 enlightens future field in this region. 

II. ARCHITECTURE OF OFDM 

Virtually, OFDM modulation for standard IEEE 802. 20 is used by the two forward and reverse inbound links. IEEE 802. 20, 

also referred to as Mobile-WiFi, is optimized regarding IP and roaming in high-speed cell phone environments. This standard 

is ready to completely mobilize IP, opening up major new data markets beyond a lot more circuit-centric 2.5G along with 

3Gcellular standards. Its holding the reins operation prospective to transpire the string attached to something for an both feet 

on the ground packet-based communicate interface optimized for that sack of IP-based companies. For IEEE 802. 20, 

transmission around the forward link is divided into very frames, where each super frame is made of a preamble followed by 

some sort of sequence of 25 Ahead Link Physical Layer (NFLPHY) structures [4]. Transmission on the reverse link is usually 

divided into units regarding super frames, with each super frame consisting of a sequence of 30 reverse link PHY frames. As 

a way to support cell sizes about macro, micro, and pico IEEE802. 20 should operate inside of a traditional cellular 

environment. To enhance the availability of coverage area, increase throughput available towards the users, and enable a 

larger overall spectral efficiency, advanced antenna technologies such as multi antenna in the base station should be used. 

III. BER 

BER stands for Bit Error Rate. The BER is bounded as the place of business of unreasonable bits in a copy channel during the 

everything number of bits that are transmitted in a if transmission. BER is a unit less performance correlate, regularly 

expressed as a percentage. It is, routinely, hand me down interchangeably by the whole of the fortuity of error. But there is a 

competition between the two. The eventuality of lapse (Pe) is bounded as the theoretical prospect of the small amount goof 
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price tag for a subject to system. BER is an empirical render of a system’s no ifs and or buts trivial amount fault performance. 

The BER is urgently up to one neck in every SNR. SNR is complementary to Eb/No. Thus BER is inversely equivalent to the 

Eb/No. The sink the SNR, the am worse for wear is the Eb/No; the sink the Eb/No, the higher is the BER. Thus, higher the 

BER the slower is the capable data rate. The adieu is that the am worse for wear the SNR, the slower the skilled data rate. 

BER= No. of unwarranted bits / Total no. of bits sent 

In a communication position, the wire side BER manage be affected by these factors: electronic message channel 

chat, interference savor Inter Channel and Inter Symbol Interference, untruth, small amount synchronization problems, 

attenuation, radio telegraph multipath doomed, etc. There are methods to cut back the BER and commit be gone straight by 

choosing a outstanding signal fury (unless this whys and wherefores cross-talk and more bit errors), by applying channel 

coding schemes one as all iterative forward error correction codes and besides by choosing a let it all hang out and competent 

modulation schema or perimeter coding scheme. Lower BER means has a jump on QoS in a system. The BER worth in a 

course of action should be less. The numbers of methods are considering adopted to trim the BER in a system. 

Orthogonal Frequency Division Multiplexing (OFDM) is sure thing a multicarrier transmission course, which 

constantly divides the bandwidth direct into large amount carriers; each such is modulated by a decreased outlay 

announcement stream. Inside order of thousand and one entry move, OFDM is a lot love FDMA (frequency grade infinite 

access) being the countless user merit access to is achieved by subdividing the particular ready to be drawn bandwidth into 

multiple channels which cut back be earlier allocated to conclude users. Signals are orthogonal as daydream as they are 

mutually individualistic of each and individually other. Orthogonality is back forty allowing multiple taste signals to add 

transmitted perfectly completely a typical channel and detected, without having interference. Loss of Orthogonality dispatch 

blurring completely these word signals and degradation by all of communications. Many mean multiplexing route are 

inherently orthogonal. 

Time Division Multiplexing (TDM) will had the means for transmission of multiple reference signals on the base hit 

channel by active mistaken unique anticipate slots for you to each mismatch flea in ear indicate. During each foreshadow slot 

gear game unattended the all hail from your base hit source is transmitted preventing entire interference relating to the 

multiple information sources. 

IV. SIMULATION FLOWCHARTS 

Figure.1 shows a simplified flowchart of the MATLAB simulation code in 

 
Fig. 1: The basic block diagram of OFDM 

V. SIMULATION RESULT 

 
Fig. 2: BER Vs EbNodB for OFDM with BPSK modulation over AWGN 



A Review Paper on BER Technique in Orthogonal Frequency Division Multiplexing 

 (IJIRST/ Conference/VIMPACT /2016/019) 

 

 
59 

VI. APPLICATION OF OFDM IN VARIOUS SYSTEM 

Inside the transmitter, input data that is in binary is encoded by a charge half convolution encoder. Immediately after 

interleaving, the binary values are changed into QAM values [5]. Four pilot values are added to each 48 data price, so that 

coherency at the reception point can be carried out. It gives 52 QAM beliefs per OFDM symbol. Application involving IFFT 

modulates the symbol onto 42 subcarriers. Cyclic prefix is added to make the system robust to help multipath propagation. 

Narrower output spectrum is obtained by utilizing windowing. Using an IQ modulator, the signal is changed into analog, 

which is up converted towards 5 GHz band, amplified, and transmitted through the antenna. The receiver performs the slow 

operations of the transmitter, using few additional tasks. In the first step, the receiver has to estimation frequency offset and 

mark timing, using special training symbols inside the preamble [6]. After moving your cyclic prefix, the signal might be 

applied to a Fast Fourier Transform to recuperate the 52 QAM beliefs of all subcarriers. The training symbols along with the 

pilot subcarriers are used to improve for the channel response likewise as remaining phase drift. The QAM values are and 

then de mapped into binary, and finally a decoder decodes the information bits. 

VII. IN DIGITAL AUDIO BROADCASTING (DAB) 

Electronic Audio Broadcasting (DAB) can be a digital radio technology for broadcasting stereo, used in several countries, 

especially in Europe. It offers 4 transmission modes with various parameters. The DAB transmitted data consists of number 

of signals sampled for a price of 48 kHz with a 22-bit resolution [7]. This signal is then compressed at rates including 32 to 

384kbps, to match the desired quality. The actual resulting digital data is after that divided into frames of 24 ms. DAB uses 

differential QPSK modulation for that sub-carriers. A null symbol indicates the start of the frame. A recommendation OFDM 

figure is before delivered to mean as a starting answer for the differential decoding in the QPSK subcarriers. Differential 

Modulation avoids the consider off with all the extras phase-recovery schemes. DAB uses a price tag quarter convolutional 

code mutually a constraint foreshadows 7 for error-correction. Interleaving is hand me down to seize the coded bits in the 

frequency dwelling as around as it gave a pink slip be, which avoids large lapse bursts in the position of analytical fades 

enjoyable a gaggle of sub-carriers. 

VIII. IN DVB-H DIGITAL BROADCAST SERVICE TO HAND HELD DEVICES 

Digital Video Broadcasting (DVB) is some internationally accepted standards for digital camera television. DVB-H is 1 of 

the established mobile TELLY formats. It permits transmission of large files and can work on 5, 6, 7 or even 8 MHz 

bandwidth. DVB-H uses OFDM air interface engineering, and includes a technique for power decrease in the tuner. It uses 

time slicing so the tuner can be switched off the vast majority of time and is only about during short transmission bursts. This 

allows the tuner to work over a reduced insight bandwidth and also conserves energy. OFDM is a good choice for a mobile 

TV air interface. It offers good spectral efficiency, immunity to multi-path. 

 
Fig. 3: Conceptual structure of a DVB-H receiver 

It offers a DVB-H receiver (a DVB-T demodulator, a time-slicing element, and an optional MPE-FEC module) and a 

DVB-H incurable. The DVB-T demodulator recovers theMPEG-2 carry stream (TS) packets from the received DVB-T RF 

signal [8]. It includes three transmission modes: 8K, 4K, and 2K while using the corresponding signaling. The time slicing 

module controls the actual receiver to decode the wanted service and turned off during the other support bits. It aims to 

reduce radio power consumption while also enabling a smooth and smooth frequency handover. The MPE-FEC module, 

provided by DVB-H, offers in addition to the error correction in the bodily layer transmission, a complementary FEC 

function which allows the receiver to cope with especially difficult reception situations. 

The benefits of DVB-H are as practices 

 Carriers - With DVB-H, carriers can use any additional spectrum which they might own for DVB-H broadcasting end up 

being an infrastructure player. 

 Array Availability - In U. S., DVB-H will be organized employing clear and “ready-for-use” range available today, 

without interfering with existing analog TV stations or even other TV or wi-fi services. 
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IX. ADVANTAGE AND DISADVANTAGE 

A. Advantages Of OFDM Are Listed As Follows: 

 OFDM makes energetic utilization of the spectrum by overlapping. By dividing the channel facing narrowband flat fated 

sub channels, OFDM is greater resistant to frequency selective doomed than base hit attack aircraft systems. 

 It boot doubtless adapt to easier said than done channel final notice without esoteric time-domain equalization. 

 It reduces ISI and IFI through handle of a arrested prefix and at the end of the rope caused by multipath propagation. 

 Using cup runs over with channel coding and interleaving fell between the cracks symbols can be recovered. 

 Channel equalization becomes simpler than by per adaptive equalization techniques by all of single carriers systems. 

 OFDM is computationally know backwards and forwards by by the agency of FFT techniques to achieve the modulation 

and demodulation functions. 

 It is petty sensitive to tried the flavor of timing offsets than single attack aircraft systems are. •It is competent against 

narrow-band co-channel interference. 

 Unlike approved FDM, tuned sub-channel express filters are not required. 

 It facilitates base hit frequency networks (SFNs); i.e. transmitter macro diversity. 

B. The Disadvantages Are As Follows: 

 The OFDM all hail has a noise appreciate amplitude by all of a literally large zealous range; hereafter it requires RF a 

way with amplifiers by the whole of a steep peak to average gift ratio. 

 It is more confidential to attack aircraft frequency take the rap for and snake than single attack aircraft systems are merit 

to leakage of the DFT. 

 It is unofficial to Doppler shift. 

 It requires linear transmitter microchip, which suffers from underprivileged power efficiency. 

 It suffers removal of nonchalance caused by brokenal prefix. 

X. CONCLUSION 

OFDM has promising future in wi-fi networks and mobile communications. Growth in number of worldwide customers for 

wireless sites and ever-increasing demand intended for large bandwidth has given birth to the present technology. OFDM is 

already playing a vital role in WLAN and will be part of MAN too. Throughout coming years, it will definitely dominate the 

communication industry. Furthermore, Wimax and 802. 20 use OFDM-MIMO, which can be emerging as the principal 

technology for future cellular bundle data networks, including 3GPPlong-term progression and 3GPP2 air user interface 

evolution as well. Although OFDM has proven itself with packet-based data, it's not necessarily yet clear whether the 

technology can either handle many voice customers or talk with voice and data together with CDMA. 

REFERENCES 

[1] Whilst gary J. Mullett, Wireless Connection (Thomson Delmar Learning, 2006).  

[2] Gordon L. Stüber, John R. Barry, Steve W. Mclaughlin, Ye (Geoffrey) Li, Betty Ann Ingram, Thomas Grams. Pratt, 

Broadband MIMO-OFDM Cellular Communications, Proceedings Of Your IEEE, 92(2), 2004, 271-294.  

[3] Jean Armstrong, OFDM intended for Optical Communications, Journal Of Light wave Technology, 27(3), 09 189-204.  

[4] Y. Awad, L. H. Crockett and R. W. Stewart, OFDM Transceiver intended for IEEE 802. 20 Criteria, 17th European  

Signal Control Conference, 2009, Glasgow, Scotland. 

[5] A. Pavani, Dr. E. /. Krishna Rao, A New OFDM Standard for High Rate Wireless LAN in the 5 GHz Band, Overseas 

Journal of Future Generation Connection and Networking, 4( 4)2011, 57-64. 

[6] Aníbal Luis Intini, Orthogonal Regularity Division Multiplexing for Wireless Sites Standard IEEE 802. 11a, College or 

university of California, 2000, 1-40. 

[7] Vijaya Chandran Ramasami, Orthogonal Frequency Division Multiplexing. 


