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Abstract - The several assets for high-speed data transmission over wireless uses the Orthogonal Frequency Division 

Multiplexing (OFDM) as it is a multicarrier transmission scheme. A large number of narrow bandwidth carriers is 

therefore adopted by the OFDM. Individually for an OFDM, each subcarrier is attenuated under the frequency-selective 

and fast fading channel, therefore the resulting gain is high attenuation which leads to poor performance of all OFDM 

subcarriers if the same fixed transmission scheme are used. Thus the main goal of the indicated paper is to grab an 

understanding of the inequality between fixed & adaptive modulations schemes as the introduction of the adaptive 

modulation. The need for the above system is to make use of the speaker's voice to check their character and control 

approach to administrations, for example, voice dialing data administrations, voice send, and security control for secret 

data. The performance of paperwork basically states that implementation of adaptive modulation is done into blocks of 

adjacent subcarriers which is the result of dividing whole subcarriers. Therefore the equivalent modulation scheme which 

is the calculation of average instantaneous signal to noise (SNR) is exercised to entire subcarriers of the equal block. The 

OFDM system average bit error rate (BER) performance is observed here under fixed modulation and adaptive 

modulation, and these modulation techniques are recorded by accepting the different inverse fast Fourier transforms 

(IFFT) size and uncomplicated adaptive Quadrature amplitude modulation (QAM) strategy. The simulation in MATLAB 

shows the results as the performance of fixed modulation is inferior to that of the BER performance of OFDM system 

using adaptive modulation. The prospective adaptive modulation and coding Technique uses OFDM to manage the fixed 

BER under changing the channel. 
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I.       INTRODUCTION 

 

A new element to the upcoming wireless communications whose intense ambition is to grant the universal, personal and 

multimedia communication without the involvement of the mobility or location with high data rates has opened due to the 

explosion in wireless technology during the prior few years. One of the auspicious bidders for the fringe of ISI is none 

other than the Orthogonal Frequency Division Multiplexing (OFDM). The OFDM signal bandwidth is prorated into 

narrowband channels. To eradicate the consequences of delay spread each subchannel is customarily selected. To 

accelerate the endorsement of OFDM apparatus merchants are coming together as part of a 4G set of standards. The 

transmission bandwidth for each carrier being modulated is shared by a low rate data stream for the many carriers in the 

orthogonal frequency division multiplexing OFDM which is multicarrier transmission technique. Dunlop and Pons 

proposed the switching scheme at the receiver level which can be decided by the BER. The BER evaluation is convoluted 

over short periods as the variable rate would be restrained. 

The advancement of spectral efficiency is contributed by adaptive modulation due to the equity amid BER and signal to 

noise ratio (SNR). In a slow varying fading channel, the effective use of adaptive modulation is possible as the noise 

based on SNR estimation. As per the channel convenient modulation and coding rate, the fundamental purpose of this 

project which is to measure the channel in the OFDM system is adapted. To demonstrate the performance of OFDM 

signal transmitted with and without adaptive modulation the computer facsimile is executed using MATLAB, and hence 

the typical OFDM signal transmission without adaptive modulation and coding rate is inferior to that of the signal with 

adaptive modulation and coding rate and thus these signals are used to manage the bit error rate and spectrum efficiency. 

 

II. OBJECTIVE 

 

By applying the adaptive modulation & coding techniques the numerous aspirations accomplished, therefore some of 

them are listed below 

 Elimination of the Bit Error rate in an OFDM system.   

 Protection against co-channel interference and impulsive parasitic noise is done 

 By allowing overlap adequate benefit of the spectrum is done.  

 The suitable channel coding and interleaving is used to the regain the symbols lost due to frequency selectivity of the 

channel. 
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III. ANALYSIS METHODOLOGY 

 

 Convolutional Coding with Rician PSK  

 Convolutional Coding with Rician QAM  

 Convolution Adaptive Coding with Rician Channels  

 Convolutional Coding Result  

 BCH Coding with Rician PSK  

 BCH Coding with Rician QAM  

 BCH Adaptive Coding with Rician Channels  

 BCH Coding Result 

 

III. SYSTEM DEVELOPEMENT 
 

The sub-band adaptive transmission program is employed in this system, to lower the intricacy. At the receiver, the 

measurement of the simulated instantaneous SNR of the subcarrier is done. The aspect of the channel for the frequency 

selective channels differ across the distinct subcarrier. The subcarrier for any received signal is expressed with the 

following expression as(1), 

RN = HNXN + WN   (1) 

Where Xn represent transmitted symbol, Hn is the channel coefficient at any subcarrier and Wn represent the Gaussian 

noise sample. Therefore the instantaneous SNR can be calculated by using 

SNHn = Hn
2
 / No    (2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 OFDM System 

 

 The adaptation algorithm controls the use of the lowest quality subcarrier in each sub-band for the reactionary 

access in threshold based adaptation. Therefore the mode is selected by using the lowest value of SNR. Thus by accepting 

this method, the BER target is higher than that of the overall BER in one sub band. The throughput of the system will be 

higher if the overall BER can be Optimize adaptive coding technique to improve the performance of OFDM system closer 

to that of the target BER by selecting a more relevant modulation mode or code rate.  

Therefore a better adaptation algorithm is used for each sub-band to provide a better tradeoff between throughput and 

overall BER by selecting a more convenient scheme. The average value of the SNR of the subcarriers in the sub-band is 

used as the substitute to that of the lowest SNR in each sub band [1]. 
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Table 1 below describes the Quantitative analysis of different modulation techniques with different code rate. 

 

Table 1: BER Performance and Spectral Efficiency for Different Modulation and Coding Rate 

 

IV. OFDM SYSTEM BLOCK DIAGRAM 

 

 The figure below illustrates the block diagram for the adaptive OFDM system. The channel estimation and mode 

selection are done at the receiver and the feedback channel is used to send information to the transmitter. Frame by frame 

modification is used by the system. The mode selector block selects the best mode for the next transmission frame based 

on the SNR calculated and the channel estimator is used to estimate the instantaneous SNR of the received signal. The 

different modulation modes are achieved by using an adaptive modulator block which consists of different modulators 

which at the transmitter. The swapping between the modulators is done by relying on the instantaneous SNR. The 

description of two categories of adaptive modulation schemes based on MQAM and MPSK scheme is illustrated in the 

below diagram. The selection of relevant modulation mode for transmission in each sub band is the main objective of 

adaptive modulation, and good compensation is achieved between spectral efficiency and overall BER based on the local 

SNR [2]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Block Diagram OFDM System 

 

V.   EXPERIMENTAL ANALYSIS 

A. Convolutional Coding Result 

Figure 3 uses adaptive modulation to describe the conclusion that the signals PSK and QAM are adaptive. The Adaptive 

merger of Adaptive PSK and QAM is shown in figure 3. The simulation for BER performance of M-ary PSK, 16-QAM, 

64-QAM, and adaptive modulation scheme is demonstrated using the OFDM system over AWGN channel is shown in 

figure 

Modulation And Coding 

Rate 
BER Performance Spectral Efficiency 

QPSK with 3/4 Low Error Worst 

16 QAM with 2/3 
Good for higher SNR worst for 

lower SNR 
Medium 

64 QAM with 1/2 Worst for lower SNR Good 

Adaptive Will be maintained as specified Good 
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   Figure 3 Adaptive PSK & QAM over AWGN Channel with Convolutional coding. 

B. Result for BCH Coding 

Figure 4 display the outcome for Adaptive PSK & QAM accomplished by AWGN Channel with BCH Coding, and also 

indicates an Adaptive solution for Adaptive PSK and QAM. 

 

   Figure 4 Adaptive PSK & QAM over AWGN Channel with BCH Coding. 

 

VI. CONCLUSION 

 

 The detailed knowledge of Orthogonal Frequency Division Multiplexing (OFDM) is an ongoing key issue in the 

field of communications. The conduct method of the codes is discussed. Before advancing the performance of our 

uncoded system over Rician channel by enforcing the convolutional code and BCH code the OFDM system model 

examination is done. From the research of the system, we can say that the enhancement in the performance of uncoded 

OFDM system is achieved. In this work, the exploration of achievement for OFDM adaptive transmission scheme is 

shown. The improvement of exploiting adaptive transmission scheme is illustrated through analyzing their performance 

with the fixed transmission system. The up gradation of the throughput performance uses a superior adaptation algorithm. 

The average value of the instantaneous SNR of the subcarriers uses this algorithm as the switching parameter for the sub-

band. Therefore the outcome displayed is a revised throughput performance with considerable BER performance.  
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