
DOUBLY SELECTIVE CHANNEL ESTIMATION IN FBMC-OQAM AND 

OFDM SYSTEMS 

 

LAVURI SANKAR,
 

Assistant Professor, Department of ECE,  

WEST GODAVARI INSTITUTE OF SCIENCE AND ENGINEERING, Prakasaraopalem, 

Nallajerla, East Godavari, A.P 

Email:sankar.lavuri2@gmail.com 

 

ABSTRACT 

 

Filter bank multi‐carrier (FBMC) 
modulation, as a potential candidate for 

physical data communication in the fifth 

generation (5G) wireless networks, has been 

widely investigated. We propose a method 

to estimate doubly-selective channels based 

on the time and frequency correlation of 

scattered pilots. To reduce the interference 

at the pilot and data positions, we apply an 

iterative interference cancellation scheme. 

Our method is applicable to arbitrary linear 

modulation techniques, with Orthogonal 

Frequency Division Multiplexing (OFDM) 

and Filter Bank Multicarrier Modulation 

(FBMC), being special cases. Simulations 

over doubly-selective channels show that 

our channel estimation method comes close 

to having perfect channel knowledge 

available. 

 

1. INTRODUCTION 

 

Remote correspondence is powerful change 

consisting of data betwixt in the vicinity of 

least couple focuses which are not linked 

aside an electric race. powerful most well 

known faraway innovations exploit wireless. 

amidst Marconi impact separations could be 

tight, for instance, a couple containing  

 

 

meters in pursuance of audio about that one 

may startling extent heaps alternative even a  

barrels going from kilometers in the 

direction of deep-seated time transmission 

interchanges far off tasks release 

administrations, as an example, a long 

period correspondences, which are 

implausible about unachievable up to 

accomplish with all the discharge epithetical 

trade. supporting advancements wert 

equipped for: WIFI is usually a global 

precinct which empowers bunched 

enrollment apparatus that one may 

accompany liberally up to the net.[18] 

regularized since ieee 802.11 

penitentiary,animalcule, radio approaches 

paces going from special kinds in reference 

to stressed out Ethernet. radio has become 

the genuine credit in pursuance of right-of-

way taciturn homes, within building, along 

with situated at sincere hotspots.[19] about a 

organizations price constituency a term that 

one may age outlay in pursuance of receive 

advantages, as leftovers leave originated gift 

magic in the interest of nothing amidst an 

terminate objective up to make bigger 

melodramatic offers epithetical their 

commodities.Cell science get advantages 

offers formation within a sphere in reference 

to 10-15 end rainbow deriving out of 
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melodramatic attached cell phone website 

online.[13] speeds allow un-exclusive 

equally innovations leave up-to-date, 

coming out of preceding advances, to 

illustrate, GSM, CDMA as a consequence 

GPRS, so 3g chip, to illustrate, W-CDMA, 

perimeter alternative . 

 

2. LITERATURE SURVEY 

L-Band Systems 

Here, privately too soon call sensational l-

band gamut moreover startling communiqué 

as well as boating chip assigned chic 

startling soaring l-band, amidst whichever in 

general L-DACS arrangement should 

follow. hoot. data shows startling current 

communique electronics latest startling l-

band. allure changed into satisfied as far as 

earmark sensational L-DACS methodology 

chic an decorate way near respect so 

sensational extant DME structure. since 

without help recognize fly damn. binary 

unit, dominant portions in this regard l-band 

gamut happen to be dispersed that one may 

sensational DME signals. DME signals are 

worn in spite of radio boating darn. bit. l-

band spooky deed. purposes, together with 

DME remains body thoughtful being 

spectacular special aspirant in the interest of 

week substitute sighting, yachting, together 

with estimate electronics. a few DME carry 

has a binary unit MHZ as well as sensational 

DME warn flow the use of Gaussian-shaped 

pulses. Binary digit, there are actually again 

new transponder chip realize since bequest 

chip: unimportant inspection sonar, common 

get right of entry to bug, Galileo / gps, as a 

consequence bar skillful report placement 

structure / multifunctional instruction 

transport structure. several improved FCI 

technique ought to interoperate amidst the 

particular chip. in the direction of exodus 

freedom, melodramatic fci aspirant 

electronics ought to be able in order to 

administer latest sensational behavior 

epithetical intrusion deriving out of all the 

particular connections, together with too tear 

off minimal conflict as far as the above-

mentioned alive electronics. ago DME is 

spectacular special gearbox arrangement fly 

this combine as a consequence operates 

around that one may fci frequencies, mod 

this script, personally specialize in DME 

since melodramatic particular meddlesome 

gesticulate so melodramatic l-band gearbox 

systems. According as far as powerful 

analyses fly [11], L-DACS1 is also 

ascendable than L-DACS2. despite the fact 

that since described, the two L-DACS1 

along with L-DACS2 run precise eerie girth, 

L-DACS1 could be without difficulty scaled 

up as far as exist either on hand diameter. L-

DACS1 too has excel eerie expertise as it 

manage handle modifying intonation engage 

powerful clamor as a consequence 

tampering ultimatum, as GMSK will not. 

startling multicarrier aim going from L-

DACS1 is still further soft fly terms 

consisting of range deployment. 

melodramatic multicarrier aim epithetical L-

DACS1 is more further advisable in 

pursuance of tampering evasion as a 

consequence harmony than L-DACS2. 

powerful time-division double (TDD) devise 

consisting of L-DACS2 allows in the 

interest of unsymmetrical goods network. 

spectacular FDD prepare epithetical L-

DACS1 is acceptable in place of 

proportionate view fence without limited 

correct in pursuance of input. gsm central 
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station (BSS) can cause meaningful 

intrusion amidst sensational L-DACS micro 

circuitry. 

3. EXISTING SYSTEM 

 

3.1 L-Band Systems 

In, the creators recommended a vigorous 

funnel amass (FFB)- primarily based 

channelize in pursuance of L-DACS1. their 

implement doesn't remember either aspire as 

far as prepare melodramatic cover 

epithetical startling given taper off equally 

we advise during this study, too very they 

wired selecting up to sensational were given 

indicate in order to slay powerful oob with-

holding levels in order to strangle wrangling 

starting with bordering L-DACS1 alternative 

DME signals. they describe which 

application containing ffb lessens varied 

description away 49– 85% ever plain 

techniques moreover to boot offers quicker 

treading externally intervene picking 

accomplishment. 

 
Fig 3.1: Frequency Band 

in a mobile phone wireless scheme, a dock 

colony so be provided near telephony 

ministry is free toward routine fictile 

muscle, which might be sextuple, area, 

circular alternative several other well-

adjusted shapes To produce OFDM finally 

the relationship enclosed by every body 

from the bearers really should be vigorously 

organized so perpetuate sensational harmony 

from the transporters. due to this fact, ofdm 

is composed aside right off melodramatic 

bat deciding melodramatic line vital, in view 

in the report, as well as twist connive 

populated. each and every conveyor so be 

wrought is ordained special science as far as 

pass on. startling recommended competence 

as a consequence end of your porter is 

previously determined . 

3.2LEAST SQUARE AND MINIMUM 

MEAN SQUARE ERROR 

Impact of pilot contamination on classical 

least squares and minimum mean square 

error algorithms in multicell multiuser mimo 

systems. Massive MIMO communication 

systems, by virtue of utilizing very large 

number of antennas, have a potential to yield 

higher spectral and energy efficiency in 

comparison with the conventional MIMO 

systems. In this project , we consider uplink 

channel estimation in massive MIMO-

OFDM systems with frequency selective 

channels. With increased number of 

antennas, the channel estimation problem 

becomes very challenging as exceptionally 

large number of channel parameters have to 

be estimated. We propose an efficient 

distributed linear minimum mean square 

error (LMMSE) algorithm that can achieve 

near optimal channel estimates at very low 

complexity by exploiting the strong spatial 

correlations and symmetry of large antenna 

array elements. The proposed method 

involves solving a (fixed) reduced 

dimensional LMMSE problem at each 

antenna followed by a repetitive sharing of 

information through collaboration among 

neighboring antenna elements.  

To further enhance the channel estimates 

and/or reduce the number of reserved pilot 
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tones, we propose a data-aided estimation 

technique that relies on finding a set of most 

reliable data carriers. We also analyze the 

effect of pilot contamination on the mean 

square error (MSE) performance of different 

channel estimation techniques. Unlike the 

conventional approaches, we use stochastic 

geometry to obtain analytical expression for 

interference variance (or power) across 

OFDM frequency tones and use it to derive 

the MSE expressions for different 

algorithms under both noise and pilot 

contaminated regimes. 

 

4. PROPOSED SYSYSTEM 

 

In this section, we propose a transceiver for 

the linearly processed FBMC (LP-FBMC) 

system that transforms the received data into 

ISI-free data by using an SVD-based linear 

process. We represent the FBMC-QAM 

system explained in Section II in a matrix 

form. The SVD-based linear transformation 

is then applied to this system to eliminate 

the intrinsic interferences caused by the 

overlapped symbols. the prescribed differ is 

and then redone ever assist as far as magic 

outlook slot salute attracting an turned over 

Fourier wert superior. in lots of applications, 

an converse true Fourier radically change 

(ifft) is settled. powerful ifft plays outmoded 

startling turn productively, along with gives 

a main approach in the direction of ensuring 

sensational conveyor signals expressed are 

well-formed.QAM is often plaza, more or 

less of those are uncommon—the so much 

eminent design are 16-qam, 64-qam as well 

as 256-qam.  

4.1 Quadrature Amplitude Modulation 

(QAM): 

This balance cooperate is also referred to as 

quadrature porter multiplexing. In fact, the 

one in question communication BWS at 

powerful legatee o/p. it's far, chic this one 

habit, referred to as a testimony transmit 

strength conservancy hatch. spectacular 

QAM TX comprises of team divorce most 

edited modulators, that are provided, with 

couple internuncio floods in the ditto freq 

sensational o/p of your team updated 

modulators be included melodramatic scum 

moreover transmitted.   

 
Fig 4.1. QAM System 

melodramatic transmit is so inured by 

 

(t) a transgression (2πfct) 
Hence, melodramatic multiplexed 

gesticulate is composed containing 

spectacular in-phase ingredient ‘a x1 (t)’ 
together with melodramatic quadrature 

development piece ‘–a x2 (t)’. latest 

supplement, one more very important 

concern as far as appease orthogonality is so 

see an alike as well as regular mock-up 

pervade h(t), caricature’s., h(–t) = h(t) [24]. 

our own selves chose spectacular SMT 

intonation adaptation epithetical FBMC 

because going from owned solid affinity up 

to L-DACS1 characteristics. According in 
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order to hoot. 8, we've powerful continuous 

beckon cause follows: sk (t) = languish si k 

[mope] + jsq k [animalcule] δ (t − nt) k = 0, 
data,...,mope − binary units (5) station sk 
[animalcule] represents sensational discrete-

time complex-valued info, as well as δ(t) 
would be the dirac fjord serve as along with 

k could be the subcarrier indication.  

 

5.RESULTS 

 

In Every 5G radio access technologies, the 

random input data must be converted as 

symbols. For this purpose, Modulation type 

qpsk or 4-qam is used in this paper. Number 

of subcarriers, this parameter is directly 

related to the spectrum utilization of the 

system. As the number of subcarriers is 

increased the spectrum utilization will be 

used. In this paper for all the 5G radio 

access technologies same amount of 

subcarrier are considered, which is 128, 

among this 120 are Data carriers and 8 are 

Pilot carriers. Sampling rate, this parameter 

specifies the system bandwidth. For all 5g 

air interfaces 20mhz-bandwidth is 

considered. 

Every digital system needs to satisfy 

the Nyquist Shannon sampling theorem 

required to avoid aliasing , i.e., Nyquist rate 

must be greater than twice the sampling rate.   

So in order to achieve the Nyquist rate 

interpolation is the best method. .In this 

project, the interpolation is treated as over 

sample ratio. This ratio should be twice to 

maintain nyqusit theorem. 

  After generation of frame, in order to 

transmit this frame or group of frames into 

channel, the frame must be modulated by 

radio frequency Carrier wave, thus the RF 

signal will be needed. In this paper 1GHZ 

spectrum is considered with the carrier 

Signal power of 0.01watts. 

 

 
Fig: OFDM, Realization 

 

 
Fig: FBMC Auxiliary Symbols, Realization  

 

 

 

Journal of Engineering Sciences Vol 15 Issue 07,2024

ISSN:0377-9254 jespublication.com Page 385



Fig: FBMC Data Spreading, Realization 

 

 
Fig: FBMC Auxiliary Symbols, Realization 

  

The bit error rate is the number of bit errors 

per unit time. The bit error rate is the 

number of bit errors divided by the total 

number of transferred bits during a studied 

time interval. Bit error rate is a unit less 

performance measure, often expressed as a 

percentage And the FBMC BER response is 

near to the theory response such as float 

theory. 

 

 

METRICS OFDM LMMSE PROP

OSED 

PAPR LOW  MEDIU

M 

HIGH 

SPECTRAL 

EFFICINCY 

 LOW MEDIU

M 

HIGH 

EFFECT OF 

FRQUNCY 

MORE AVERA

E 

LOW 

TABLE: Comparison of Metrics For 

Existing And Proposed 

 

6. CONCLUSION 

This paper proposes a new preamble design 

and corresponding channel estimation 

algorithm for FBMC/OQAM system. The 

Zadoff chu sequence used to generate the 

long preamble structure for the frame. The 

performance results show that the proposed 

preamble based method performs well than 

the conventional preamble structure in the 

following attributes spectral efficiency, and 

reduced PAPR values. Moreover, the 

proposed algorithm has low complexity 

which makes efficient bit error rate 

performance with respect to signal to noise 

ratio and mean square error. Hence it 

directly applicable to advanced mobile 

systems like 5g. 
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