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Abstract - In this paper the salient advantage of PC is its ease of hardware implementation, but it induces in-band distortion 
and out-of-band radiation. In order to restrict the amount of distortion within an acceptable level, it is critical to carefully 
design the cancelling pulses as well as the envelope threshold over which PC is applied. In most studies, however, they are 
determined empirically through computer simulations. Based on the level-crossing rate approximation of the peak 
distribution, we derive a closed-form expression for the achievable signal-to-distortion power ratio (SDR). We also analyze 
the adjacent channel leakage ratio (ACLR) as well as error vector magnitude (EVM), with which the symbol error rate (SER) 
over an additive white Gaussian noise (AWGN) channel is obtained. Multiuser multiple-input multiple-output (MUMIMO) 
transmission techniques have been popularly used to improve the spectral efficiency and user experience. However, due to 

the coarse knowledge of channel state information at the transmitter (CSIT), the quality of transmit pre coding to control 
multiuser interference is degraded and hence co scheduled user equipment (UE) may suffer from large residual multiuser 
interference 
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I. INTRODUCTION 

 

In many wireless systems, multiuser multiple-input 
multiple-output (MIMO) techniques have been used 

to improve the spectral efficiency and user experience 

[3]. In contrast to the traditional single user MIMO 

(SU-MIMO) systems where the time-frequency 

resource element is dedicated to a single user, 

multiuser MIMO system allows multiple users to use 

the same time-frequency resources via a proper 

control of the interference among co-scheduled users 

at the base station. Control of this multiuser 

interference is achieved by applying a pre coding to 

the symbol vectors of all users scheduled in the same 

 
Time-Frequency Resources. Since the precoding 

matrix is generated using the downlink channel state 

information (CSI) which relies on the feedback 

information from the mobile users, inaccurate 

precoding operation from imperfect CSI causes a 

severe degradation in multiuser interference 

cancellation at the transmitter side and the channel 

estimation and detection at the receiver side, 

undermining the benefits of multiuser MIMO. In 

order to mitigate the degradation of channel 

estimation quality caused by multiuser interference, 
dedicated pilots. 

 
Fig.1: Block Diagram for Peak Cancellation in OFDM 

II. LITERATURE SURVEY 

 

There have been some studies to improve the channel 
estimation quality of multiuser MIMO systems [6]–

[13]. In [6], multiuser interferences are suppressed 

using the channel estimates predicted from adjacent 

symbols. Using the interference suppressed signals; 

tentative decisions are performed on data symbols. In 

[7], a joint detection algorithm for multiuser 

environment has been suggested. In this work, effect 

of the residual interference was considered to 

improve the performance of joint demodulation and 

decoding. Also, channel estimation (CE) techniques 

accounting for the effect of multiuser interferences 

have been proposed]. An aim of this paper is to 
propose an improved channel estimation technique 

for the multiuser MIMO systems. The proposed 

method exploits the channel information at the data 

tones to improve the channel estimation and 

subsequent detection quality. Towards this end, we 

pick a small number of reliable data tones and then 

use them for virtual pilots to generate the refined 

channel estimates. Our framework is based on the 

expectation maximization (EM) algorithm [14], 

where the channel estimation and data decoding are 

performed iteratively to generate the joint estimate of 
the channel and data symbols. 

 

III. PROPOSED METHOD 

 

PAPR IN OFDM 

A. Orthogonal Frequency Division Multiplexing: 

Orthogonal frequency division multiplexing is a 

special case of frequency division multiplexing. 

OFDM is the combination of modulation and 

multiplexing .Is a multicarrier modulation scheme. In 



International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 

Volume-7, Issue-9, Sep.-2019, http://iraj.in 

Performance Analysis of OFDM Signals by using MIMO Channels for Wide Band Transmission 

 

63 

the method of encoding digital data on multiple 

carrier frequencies. In modulations, information is 
mapped on to changes in frequency, phase or 

amplitude (or a combination of them) of a carrier 

signal. Multiplexing deals with 

allocation/accommodation of users in a given 

bandwidth (i.e. it deals with allocation of available 

resource). OFDM is a combination of modulation and 

multiplexing 

B. Peak to Average Power Ratio: Presence of large 

number of independently modulated sub-carriers 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 Power Ratio. Coherent 

addition of N signals of same phase produces a peak 

which is N times the average signal. The PAPR is the 

ratio of maximum power of a sample in a given 

OFDM transmit symbol to the average power of that 

OFDM symbol. When in a multicarrier system the 

different sub-carriers are out of phase with each 

other, then PAPR occurs. This ratio of the peak to 

average power value is termed as peak to average 

power ratio PAPR=max |x (t) |2E [|x (t) |2]. 

C. PAPR is a result of summation of sine waves and 
non-constant envelope. The deleterious effect of High 

PAPR is that it decreases the Signal to Quantization 

Noise Ratio of ADC and DAC’s, while lowering the 

performance of power amplifier. Therefore, RF 

power amplifiers needs to be operated in very large 

linear region, else ways the signal peaks will get 

entered into non-linear region and will cause 

distortion. So there are number of PAPR reduction 

techniques. The PAPR of OFDM signals x(t) is 

defined as the ratio between the maximum 

instantaneous power and its average power, 

 
PAPR= PPEAKPAVERAGE=10log10 max |X (n) 

|2E|X (n) |2 

 

Where Ppeak represents peak output power, means 

average output power.  Xn represents the transmitted 

OFDM signals. 

 

However, OFDM suffers from high peak-to- average 

power ratio (PAPR) that significantly reduces the 

efficiency of the high power amplifier (HPA) To 

control the PAPR and out-of-band radiation 
simultaneously, repeated clipping and filtering (RCF) 

is proposed in with a high complexity. To 

simultaneously make a better trade-off among PAPR, 

out-of-band radiation and computational complexity, 

peak cancellation is proposed as a candidate of 

clipping-based techniques. It introduces designed 

windowing function, with finite response in both time 

and frequency domains, to replace the original pulse 

function in clipping. In this case, peak cancellation 

will not cause severe out-of-band radiation, thus 

saving the complexity for RCF. Peak cancellation 

will introduce additional distortion to the transmitted 

signals, thus degrading the system performance. 
 

 
Fig. 2:   Simplified block diagram of PC process 

 

IV. RESULTS 

 

 
Fig 1: EVM w.r.t Target PAPR 

 
Fig 2:  EVM w.r.t different Target PAPR 

 
Fig 3: SDR w.r.t Target PAPR 
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Fig 4: Attenuation factor w.r.t Target PAPR 

 
Fig 5: SDR w.r.t PAPR 

 
Fig 6: ACLR with Target PAPR 

 
Fig 7: MIMO system MSE 

 
Fig 8: Throughput of MIMO system 

 

IV. CONCLUSION 

 

In this paper, analysis of both in-band and out-band 

distortion performance  of peak cancellation is carried 

out for OFDM systems . EBM and ACLR associated 

with peak reduced signal is analyzed ,the resulting 
SER degradation caused by PC when transmitted 

over AWGN channel is obtained ,the effectiveness is 

confirmed by simulation results the proposed method 

achieves better channel estimation and eventual link 

performance gain. Although our study focused on the 

state of the art cellular systems , devices exchange 

small amount of information with the base station to 

achieve the ultra low latency and energy efficiency so 

that the size of packet is much smaller than that of 

human-centric communications. Accordingly, the 

number of pilot tones in a packet is very small, and 

the proposed virtual pilot-based channel estimation 
strategy would be effective in improving the quality 

of service (QoS). 
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