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Abstract— Filter Bank Multicarrier (FBMC) has been 

considered as an interesting choice for future 

generation wireless systems. In this paper, we display 

pilot symbol aided channel estimation in FBMC and 

furthermore address the issue of canceling out the 

imaginary interference at the pilot positions.To deal 

with the imaginary interference caused in FBMC, we 

employ auxiliary symbols. The multiple auxiliary 

symbols are employed to decrease PAPR (Peak-to-

Average Powerratio) and to improve achievable 

capacity. By using multiple auxiliary symbols per 

pilot, the peak-to-power average ratio decreases and 

also increases the achievable capacity and 

finallysimulation results are realized in MATLAB. 
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I. INTRODUCTION 

Orthogonal frequency division multiplexing 

(OFDM) has been a fruitful waveform executed in 

new remote benchmarks, for example, 4G portable 

systems for its particular favorable circumstances 

got from its orthogonality of subcarriers [1]. 

Currently, the wireless communication research 

community is investigating the next generation 

wireless system (5G) [2-3]. FBMC [4-5] has been 

identified as a strong opponent due to its superior 

spectral properties compared to OFDM [6].  

Compared to iPR-FBMC, the complexity of 

symbol detection is reduced with FBMC with pilot 

symbols. So as to employ pilot symbol aided 

channel estimation in FBMC there is a need of 

canceling the imaginary interference, utilized one 

dedicated symbol per pilot, named auxiliary symbol 

[7]. Nonetheless, the downside of this strategy is a 

vast balanced of the auxiliary symbol power 

contrasted with the data symbol power. To manage 

this issue, we propose to utilize two auxiliary 

symbols rather than one which enhances the Peak-

to-Average Power Ratio (PAPR) and builds the 

achievable limit with regards to certain Signal-to-

Noise Ratio (SNR)ranges. Another technique to 

maintain a strategic distance from the power offset, 

at the cost of computationally multifaceted nature 

which depends on coding at both, transmitter and 

receiver. 

This paper is organized as follows. Section II 

reviews existing iPR-FBMC systems and proposed 

pilot symbol aided channel estimation. Section III 

describes pilot symbol aided channel estimation. 

Section IV describes auxiliary pilot symbols.Section 

V offers coding technique in FBMC. Various 

stimulations are given in sectionVI. Finally, section 

VII draws conclusions 

 

II.SYSTEM MODEL 

A. Existing iPR-FBMC 

In this subsection, we provide a brief review of 

existing FBMC with iPR constraint. This framework 

of FBMC which does not rely on any subband 

orthogonality neither in real nor complex domain 

[8]. Its basic idea is to improve the detection 

performance rather than having to meet the PR 

(Perfect Reconstruction) condition. 

The iPR-FBMC utilizes per-subband direct least 

square mistake (MMSE) evening out with iterative 

impedance cancelation, which is a characteristic 

decision since the decayed flag of each subband is 

defiled by constrained obstruction that comes 

essentially from the nearby sub groups because of 

the quick constriction of subband. 

The fundamental thought of image discovery is to 

produce a particular straight MMSE equalizer of 

limited length for each subband. Amid the age of an 

equalizer, the remaining impedance from essentially 

the contiguous subbands isn't represented, which 

implies we can utilize a same equalizer for all 

cycles. In spite of the fact that this isn't ideal for flag 

estimation, it doesn't require the correct learning of 
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the dissemination of lingering impedance at every 

cycle. 

It is very successful and the BER execution even 

beats that of OFDM. Yet, it depend on much 

calculation multifaceted nature. The complexity of 

the iPR system is relatively more due to its 

computation burden involving MMSE equalizers, 

interference estimation and equalization and hence it 

does not consists of pilot/training sequence channel 

estimation cannot be done and equalization will be 

tedious. 

B. System Model of FBMC with Pilot symbol aided 

channel     estimation 

Here we are using a pilot/training sequence initially 

to estimate the channel before we actually using it to 

transmit our message. With this we formulate a 

channel matrix from the combined knowledge of 

transmission and reception signal. 

 

The proposed system consists of pilot symbol aided 

channel estimation and the block diagram is as 

follows: 

 
 

 

 

1) Transmitter Side: In this paper we propose a new 

framework of FBMC with pilot symbols. Here, the 

input modulated symbols are upsampled to a factor 

P upto M (Critical Sampling frequency). The 

complex symbols are directly processed by a SFB 

(Synthesis Filter Bank).The output of the SFB is 

transmitted through a multipath channel c (l) and 

corrupted by AWGN η (l).  
2) Receiver Side: At the receiver, an AFB (Analysis 

Filter Bank) is employed to decompose the full band 

signal y (l) into M subband signals.Decomposed 

output from AFB is fed to symbol detector and 

output of channel estimator is also fed to symbol 

detector.Symbol detector then could produce 

outputx’ (n)with greater level of accuracy with the 

help of channel estimator. 

 

 

 

 
 

III. PILOT-SYMBOL AIDED CHANNEL 

ESTIMATION 

 

 The pilot-symbols supported channel estimation, 

exceptional "information" images, the alleged pilot 

images, are known from the earlier at the receiver. 

With pilot images, transient estimation of the 

comparing parameters can be acquired. The channel 

parameters relating to the general images (obscure 

information) can be acquired by addition [9]. At the 

pilot positions, we partition the acquired images by 

the pilot images which conveys a Minimum Squares 

(LS) estimation of the channel and can be 

deciphered as examining of the channel exchange 

work at the pilot positions. The channel esteems at 

the information positions are then gotten through 

interjection or extrapolation. 

Grievously, in FBMC such approach does not work 

because of imaginary interference. FBMC depends 

on taking the genuine part with a specific end goal 

to dispose of the imaginary interference. FBMC 

depends on taking the genuine part keeping in mind 

the end goal to dispose of the imaginary 

interference. Be that as it may, this exclusive works 

after channel balance which is obviously impractical 

before channel estimation. Thus, the channel 

estimation must be performed in the unpredictable 

area yet the irregular imaginary interference has the 

same control as the information images, prompting a 

flag to-obstruction proportion of 0 dB, which is 

plainly too low for precise channel estimations. 

With a specific end goal to direct utilize pilot image 

supported channel estimation, we along these lines 

need to wipe out the imaginary interference at the 

pilot positions which will be expert in this paper by 

auxiliary pilot symbols. 

 

IV. AUXILIARY PILOT SYMBOLS 

 

Auxiliary pilot symbols are utilized to drop the 

imaginary interference at the pilot positions. By 

utilizing two auxiliary images for each pilot rather 

than one, we can enhance the top to-normal power 

proportion and also the achievable limit. For each 

pilot symbol, one auxiliary image is utilized to 

scratch off the nonexistent impedance at the relating 

Fig.1. Proposed System Block Diagram 

Transmitter side 

Receiver side 
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pilot position. The thought is very basic: a few 

images near the pilot symbol cause fanciful 

impedance. One of these images is then used to 

cross out the impedance of every single other image. 

Be that as it may, the imaginary weight between 

such symbol and the pilot symbol is underneath one, 

with the goal that the auxiliary pilot control must be 

expanded, moreover diminishing the accessible 

power for information and pilot symbols. Auxiliary 

pilots are just used to streamline the channel 

estimation at the recipient however they don't 

straightforwardly convey any data, with the goal 

that they are "squandered" vitality which constitutes 

the primary disadvantage of this technique [10]. 

If FBMC employs a higher number of 

subcarriers, the transmit power has to be distributed 

over a higher bandwidth which reduces the available 

power of each symbol while at the same time the 

noise power remains constant, therefore reducing 

the SNR. 

 

 

V. CODING 

 

Imaginary interference is wiped out with coding the 

information at the pilot positions rather than 

auxiliary pilot symbols. Information coding is more 

mind boggling guess than utilizing helper pilot 

symbols. Particularly, auxiliary pilot symbols 

needn't bother with any further computations at the 

receiver. 

Auxiliary pilot symbols have no vitality, 

achievable limit of OFDM with no CP is higher than 

FBMC with auxiliary pilot symbols.Rather than 

utilizing dedicated auxiliary symbols, we code the 

information in such a path, to the point that the 

imaginary interference is wiped out at the pilot 

positions. 

 

VI. SIMULATION RESULT 

 

In this section, we evaluate the achievable capacity 

of our proposed FBMC with pilot symbol aided 

channel estimation and compare it with other 

benchmarks. 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

Fig 2: Improvement in Achievable Capacity 

PAPR0 (dB) 

Fig 3: PAPR comparison of OFDMand FBMC 

 

 

Fig.4. Pilot Pattern of OFDM and FBMC 
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Fig 2 shows coded FBMC is a high complexity 

technique furthermore, FBMC with auxiliary pilot 

symbols have low complexity contrasted with coded 

FBMC. Fig 3 shows the large power offset of one 

auxiliary symbol per each pilot prompts a poor 

PAPR. By utilizing multiple auxiliary symbols per 

pilot, we can relieve this destructive impact. Since 

FBMC utilizes a higher number of subcarriers 

contrasted with OFDM, its PAPR is moreover 

(barely) more awful. Fig 4 shows the pilot symbol 

arrangement of OFDM and FBMC. Fig 5 shows 

Sparse coded MIMO-OFDM and Sparse coded 

MIMO-FBMC shows superior Bit Error Rate (BER) 

performance than 2x2 MIMO-OFDM and 2x2 

MIMO-FBMC. 

 

VII. CONCLUSION 

 

This paper proposed FBMC with multiple auxiliary 

pilot symbols. Here, we consider pilot-symbol aided 

channel estimation and address the problem of 

canceling the imaginary interference at the pilot 

positions.We propose to utilize multiple auxiliary 

symbols per pilot which decreases the peak-to-

power average ratio and, for certain task focuses, 

likewise builds the achievable capacity. Simulation 

results show that the proposed FBMC with multiple 

auxiliary symbols has superior performance 

compared to existing methods. 
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Fig.5. BER vs. SNR graph 
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