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Abstract

In wireless communication multipath propagation of signal will cause major drawbacks like
Intersymbol interference (ISI), Delay spread, Doppler Spread and Intercarrier interference. These
drawbacks are efficiently handled by using OFDM technology with Cyclic Prefix, but at the cost of
High PAPR increasing the non-linear behaviour of Power Amplifier thereby increases BER and in-
band distortion, high out of band emissions and loss of spectral efficiency.To reduce the PAPR
several PAPR reduction techniques have been proposed over the last few decades but at high
complexity. Due to above drawbacks, OFDM technology is not able to provide the requirements of
next generation wireless communication and thereby making it un-favourable for 5G
communications. To overcome above drawbacks of OFDM, I used a, Filter Bank multicarrier
(FBMCQ), 5G candidate waveform and proposed a method for reducing PAPR, Out-of-band emissions
and latency with improving spectral efficiency. I developed a novel precoding method based on a
pruned Discrete Fourier Transform (pDFT) in combination with Poly Phase Network (PPN)
architecture. The proposed technique has the same peak-to average power ratio as OFDM but does not
require a cyclic-prefix and has much lower out-of-band emissions. Furthermore, my method restores
complex orthogonality and the ramp-up and ramp-down period of FBMC is dramatically decreased,
allowing low latency transmissions. PPN is processed after pDFT, which transforms the received data
into ISI-free data.

Keywords: FBMC, Massive MIMO, OFDM.

1. Introduction

In wireless communication, Massive MIMO plays a vital role in 4G and 5G technologies. The
Massive MIMO systems and MIMO channel models are briefly introduced and the shortcoming with
MIMO technologies in achieving LTE - Advanced standard has been conferred. The rapid
development in analog and communication technologies makes the cellular communication popular
for commercial purposes. The evolution of cellular systems can be described through the different
generations. Beginning from analog cellular communications in 1G, the digital systems has evolved
from second generation (2G). The 3G systems supports large number of phone calls per cell with
2Mbps data rate whereas, 4G concentrates on high speed data and multimedia services from 100Mbps
to 1Gbps rate of transmission. In order to meet the requirement of IMT-Advanced in 4G, LTE -
Advanced is proposed and it was standardized by 3rd Generation Partnership Project (3GPP) as
Release 10. The researchers have identified Massive MIMO is one of the key technology that will
lead us to high speed broadband wireless transmission. Thus, Massive MIMO becomes a key
technology in LTE - Advanced in accomplishing its goal. The 5G is the upcoming revolution in
cellular communication with the vision of ultra high speed multimedia transmission. In both 4G and
5G networks, Massive MIMO is a key technology in realizing the goal. The main hurdles in achieving
higher capacity and efficiency in wireless communications are scarce spectrum resource and
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transmission power. The increase in wireless user population stipulates high speed communication
which saturates the natural spectrum resource. These requirements can be fulfilled by array of antenna
elements and the system is named to be Massive MIMO system. Massive MIMO systems are realized
in wireless communication for the potential capacity gain in rich scattering environment without extra
4 bandwidth requirement. It uses spatial diversity and spatial multiplexing for increasing link
reliability and spectral efficiency respectively under channel fading conditions. These key features
promote rigorous research towards the role of MIMO in wireless communication over the past few
years or so. The multiple path propagation of signal in Massive MIMO using spatial diversity
increases the link reliability in the presence of channel fading. Using spatial multiplexing, the
different data signals are multiplexed and transmitted over the single channel which increases the
spectral efficiency of Massive MIMO systems. Using spatial multiplexing, the throughput increases
double and quadruple times respectively under same channel bandwidth. For example, the SISO
throughput is about 100Mbps in LTE system. However, using Massive MIMO systems, the
throughput increased to 172.8 Mbps and 326 Mbps respectively under the same bandwidth
requirement. Despite the single user MIMO (SU-MIMO) guarantees high reliability and capacity
through the use of space-time codes and multiplexed transmission; the spatial degree of freedom
(DoF) of multiple antennas can be exploited for further augment in channel capacity. This could be
achieved through sharing spatial channel by multiple users with proper scheduling. The Massive-
MIMO system incurs extra hardware cost in terms of filters and antennas without any extra bandwidth
requirement. In addition, Massive-MIMO systems are protected against the channel rank loss. Also, it
permits existence of cheaper terminals through the possibility of multiplexing gain at base station
(BS) without entailing multiple antenna terminals. In order to acquire above benefits, the channel state
information at transmitter (CSIT) is crucial to properly succor the multiplexed user. Along with, the
individual user need proper scheduling algorithm reckon on the serving user groups. Even though, the
CSIT and scheduling algorithm is not mandatory in SU-MIMO, the Massive-MIMO has been adopted
in LTE standard after envisaging its potential advantage.
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FIGURE 1: Evolution of wireless communication [3].

Fig. 1 shows the evolution of wireless communication. First Generation 1G (1970-1980s) is
fundamentally for analog communication and voice is the main deciding factor for design purpose and
no data communication was supported in a system [3]. Second Generation 2G (1980-90) system is
characterized by digital voice, and hence supports digital communications. However voice still
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remained as the most important traffic that is to be carried. While things were going from 2G to 3G
there was a period which is sometimes referred to as 2.5G where data was introduced to be carried
over mobile networks systems such as GPRS, EDGE etc and would carry data within the same
channel used to carry the voice signals. Around in the period of 1990 to 2000, Third Generation 3G
was developed which is digital system and the deployment of 3G was happening in the early period of
2001 onwards. It introduced separate paths for voice and data [4-5]. The need for data service is
increasing rapidly with the use of wide spread of internet by people and hence requires a high data
rate in the system. For all purposes right from entertainment to scientific and administration purposes
there was more and more demand for data centric services, because of this developed a fourth
generation 4G mobile communication system which is fundamentally developed to carry data traffic.
4G network generally carried as voice over IP also known as VOIP [6]. Fifth Generation 5G is getting
developed, as needs for higher data rate are increasing day by day. New Generation wireless
communication devices allow common people and machines to communicate with each other in a
totally mobile manner. Earlier, the data rate requirement was very low. To increase the data rate,
newer systems with new applications are incorporated in the system and hence the technology has
moved beyond 4G into the era of 5G. Amongst many things which are moving next to 4G, there have
been development of small cells, there has been development to device to device communication, self
organizing network etc. Some of the important things which 5G is expected to see are millimeter
wave communication and massive MIMO amongst others technology. All 5G systems are expecting
to use MIMO communication system that is one of the fundamental technology changes beyond
earlier systems [7-9].

The remaining part of the paper is systematized as follows. Section 2 describes the related works for
Massive MIMO systems with their drawbacks, section 3 deals with proposed method of STBC
encoding scheme for Massive MIMO systems. Section 4 deals with experimental results of proposed
method and comparison with respect to the various state of art approaches using quantitative
evaluation and finally section 5 the conclusion and scope for future enhancements.

2. Literature survey

The profit of multiple antennas array structure at either side of transmitting system is very well
studied in [10-11]. In order to gain the benefits of MIMO systems, the wireless engineer should
design an appropriate signal transmission strategy at the transmitter side and detection scheme at the
receiver side. If else, the separation of the parallel data streams at receiver become tiresome and that
serves as the main drawback with MIMO systems. In multiple access channels, multi-user detection is
used for retrieving the individual data stream from parallel data stream.the precoding technique which
helps in processing the parallel data stream has been discussed. For pre-equalization, the precoding
techniques need channel state information at the receiver (CSIR) for pre-processing. Though, the
CSIR helps in better performance of MIMO system, further enhancement could be achieved through
the CSIT.

In [12-13] authors discussed the types of CSIT and the method to acquire CSI are discussed
elaborately. The precoding can be defined as a pre-processing technique which exploits CSIT to
match the signal to channel conditions before transmission. The precoder design varies depending
upon the CSIT and performance requirement. The precoding strategy turns into most important with
MIMO systems due to the following reasons. First, the pre-processing of signal before transmission
reduces the degradation in performance caused by channel fading and signal interference. Second, the
multiuser detection can be avoided in UE after signal pre-processing at transmitter end. Hence, the
precoding preserves the power consumption at the UE.
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In [14-15] authors designed to nullify the MUI caused in each data stream with the help of CSIT. The
linear precoder also performs well in certain circumstances with partial CSIT. The linear precoder
always makes the receiver system simple. While, in non-linear precoder, cancel the known
interference prior to transmission over the channel. However, the non-linear precoder results in high
capacity gain than linear precoder; it is averted in most systems due to its computational complexity.

In [16-17] authors designed the transmitter is equipped with perfect CSI. The acquisition of CSI is
initiated from the channel estimation process either at transmitter or receiver. The estimation method,
channel characteristics, mobility of UE and SNR will decide the estimation accuracy. After CSI
estimation, it must be transported to transmitter for the precoding process. The reciprocity and
feedback are the two general principles used for obtaining CSI at transmitter. The open loop system
uses reciprocity principle in attaining the reverse channel information and the closed loop system uses
feedback process in transferring forward channel information from receiver to transmitter.

In [18-19] authors designed real time acquiring perfect CSI is limited on the basis of the following
grounds. The feedback delays, limited feedback resources, and scheduling delay in closed loop
systems as well as antenna calibration errors, and turnaround delay with open loop systems limit the
CSIT accuracy. Hence, the assumption of perfect CSI behind the linear precoder design becomes
absurd and it needs to be reinvestigated at few instances. In this work, linear precoder design with
perfect and imperfect CSI has been considered to optimize the MU-MIMO performance.

In [20] authors designed the simple linear precoder decomposes the multi-user MIMO DL channel
into independent parallel SU-MIMO channel. This cancels the MUI between the adjacent channels.
Hence, each data streams in parallel channel are considered for independent single user scheme at the
receiver end. The linear precoder assigns power of transmission using water-filling method in both
time and space. This kind of power allocation over the time period increases fading channel capacity
at low SNR and decreases at high SNR region. However, the power allocation over space
substantially increases the fading capacity gain at all SNR regime. However, for all above
considerations, the system should have higher number of transmit antennas than the receive antennas
at all users. In pragmatic situations, this limitation in number of transmit antennas restrict the number
of user /receive antennas (receiver diversity).

3. Proposed system model

Frequency spreading can likewise be thought about as Single carrier scheme and numerous such
solitary carrier blocks are transmitted in parallel to attain wanted bandwidth as well as this is similar
to the block spread FBMC-OQAM transmission system. When compared to single carrier
transmission plan block spread FBMC-OQAM has benefits like flexible timefrequency resource
allocation, reduced complexity for signal generation, refining block wise as well as basic one-tap
equalization. Similarly time spread FBMC can be contrasted to W-OFDM. I considered dispersing of
M FBMC symbols in time, transmission with a transmission time of M/ 2F. In WOFDM to get exact
same transmission time the subcarrier spacing is minimized by an aspect of M. FBMC is multifarious
when compared with W-OFDM however it is spectrally efficient.

3.1 Block Diagram
The square graph comprise of transmitter, collector and channel with auto white Gaussian clamor.
Transmitter:

Symbol mapping:
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The irregular info information given to the image mapping, where the computerized information is
adjusted utilizing the any of advanced strategy to be specific QPSK, 4-QAM or 64-QAM.the principle
capacity of this square is it changes over the approaching parallel information into images and maps
those images as a casing. The BER rate of the framework is mostly rely upon this square.

Subcarrier mapping:

The need of subcarrier mapping will be valuable for the FBMC outline creation. In by and large, the
FBMC outline comprise of preludes, information pilots and information subcarriers. The information
subcarriers are created from the image mapping yield information. Additionally, in surrounded
information, each casing is outfitted with an introduction that is exceptionally intended for quick
tuning of bearer recurrence and timing synchronization at the beneficiary, upon the receipt of every
bundle. Pilots are utilized for the productive channel estimation and evening out that is required so as
to acknowledge ghostly effectiveness, range sharing methodologies or high portability situations.
Pilots are additionally utilized for the stage following of the each got bundle.

Symbol Subcarrier OQAM Synthesis
> > >

mapping mapping preprocessing filter bank
Zadoff—chu Pilot Channel
Preamble insertion Insertion with AWGN

Symbol Subcarrier OQAM Analysis
= L .
demapping demapping Postprocessing filter bank

Fig 2: Proposed block diagram for Massive MIMO-FBMC
OQAM preprocessing:

In FBMC frameworks, any sort of adjustment can be utilized at whatever point the subcarriers are
isolated. For instance, if just the subcarriers with even or odd (anybody) record are utilized, at that
point there is no cover and QAM tweak can be utilized. Nonetheless, all the subcarriers must be
utilized and a particular balance is expected to give high ghastly productivity in recurrence space.

So covering between neighboring subcarriers circumstance is happened, for this reason symmetry is
required between subcarriers. It is accomplished by utilizing the genuine piece of the iFFT
contributions with even list and the nonexistent piece of the IFFT contributions with odd list. By
doing this complex to genuine change, the symmetry is accomplished in genuine space. What's more,
OQAM plan can at the same time utilize an enhanced heartbeat forming, and introduction by factor 2
for transmit at the Nyquist rate.

Synthesis channel bank:

The methodology utilized by FBMC to beat the issues caused via transporter recurrence balance,
timing balance is to keep the casing size unaltered, along these lines maintaining a strategic distance
from the presentation of whenever overhead. To keep up the cover among contiguous subcarriers in
the time area by including an extra separating at transmitter and collector side, other than the
IFFT/FFT squares. This is finished by separating each yield of the FFT by a recurrence moved variant
of a low pass channel called a "model" channel. This extra separating, together with the IFFT/FFT
task and serial to parallel change frames a combination channel bank structure, where the model
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channel is intended to altogether stifle ISI. The examination channel bank likewise shapes in the
comparable way.

Channel:

Channel is a correspondence medium, in which all the produced waveforms will be travel. The
channel contains the few parameters. They are, Velocity determines the portable's speed in respect to
the base station. Spread Distance determines the separation between base station and the portable
station, Path Loss distinguishes whether the huge scale way misfortune is incorporated. An
arrangement of four adjusted International Telecommunication Union (ITU) station models are
utilizing for multipath blurring of the station. The waveform gets influenced by commotion in channel
as it were.

Receiver:

The perfect beneficiary plays out the correct inverse activity to that of transmitter. In any case, the
parameters (time, recurrence and stage) of transmitted FBMC flag must be watched precisely over the
beneficiary. So this is accomplished by down to earth recipient just by acquainting the additional
capacities with the collector. They are timing and recurrence synchronization, channel estimation,
channel evening out and stage following.

Time, recurrence and stage synchronization:

Synchronization is required in any collector to adjust for any distinction between the bearer
recurrence of the approaching sign and the neighborhood oscillator recurrence utilized crosswise over
demodulator. In FBMC, timing balance (to) and transporter recurrence counterbalance (CFO) [17]
results in ISI and ICI. Pilot helped and dazzle synchronization techniques are utilized to give the
synchronization. Stage following strategy which might be utilized to track any remaining transporter
off set amid the payload transmission of a FBMC outline. The payload begins with a precise gauge of
the bearer stage. Be that as it may, with no transporter following circle, the bearer stage may float
over the length of the payload. Henceforth, there is have to outline a stage bolted circle (PLL) that
powers any developed stage mistake to zero.

Channel estimation:

FBMC just fulfills the symmetry in the genuine area, which causes it experiencing inborn impedance
regardless of whether culminate Timing and recurrence synchronization is accomplished. In any case,
to maintain a strategic distance from the inborn obstruction started from neighboring images in the
time space, in excess of two or three FBMC images either pilots or prefaces must be distributed just
for channel estimation reason. For the most part the pilots are utilized to drop the obstruction. Thusly,
they got fundamental pilots progress toward becoming obstruction free, and channel estimation can be
performed.

Channel balance:

In FBMC beneficiaries, leveling is performed at the yield of the examination channel banks. The
channel evening out can be actualized in the recurrence area or in the time space, contingent upon the
beneficiary investigation channel bank usage. Usually expected that each subcarrier has a little data
transmission; consequently, the channel might be thought to be level over each subcarrier band. In this
circumstance, a solitary tap equalizer for every subcarrier is sufficient.

In situations where the level gain guess might be deficient of channel and where transporter and clock
jumble between the transmitter and collector is unavoidable, multitap equalizer per subcarrier band
might be important. A tap-dispersing of half image interim is the most helpful choice. Aside from this
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activities examination channel bank, OQAM, post preparing, subcarrier demapping and image
demapping additionally performed. Those activities are correct inverse to the transmitter.

3.2 Massive MIMO systems:

Massive MIMO is wireless systems in which multiple inputs are provided to the wireless channel and
called as multiple transmit antenna and multiple receive antennas at the receiver in which multiple
elements or multiple measurements or multiple samples are received as the output of the wireless
communication channel. The block diagram of MIMO system at transmitter and receiver end is given

in Fig. 3.
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"

s ZZRN O Og
8
: é_’ @—— =
T RX | —

w b, H

FIGURE 3: Massive MIMO antenna at transmitter and receiver side

In wireless communications, Massive MIMO technology has drawn attention as it provides important
increases in information throughput and connection variety without extra bandwidth or transmission
power. This is achieved by increasing spectral efficiency (more bits per second per bandwidth hertz)
and connecting reliability or variety (decreased fading). Massive MIMO is a present theme of global
wireless studies because of these characteristics. Consider a point-to-point Massive MIMO framework
where antennas are transmitted and received.

Transmifter Y_ . Y Recerver
L ]

Information Symbol Algmout R/ Alamout Symbal Destimation
M Souree ) mapper M STBC encoder \(” ‘Y STBC decoder N demanner — Souree

Fig 4: STBC based Massive MIMO system model

STBCs have been suggested through the pioneering work of Alamouti. In the event of two
transmitting antennas Code Alamouti provides complete diversity and data frequency (channel
utilization information symbol).The main characteristic of this system is the orthogonality across the
two transmitting antennas between the signal vectors. By implementing the concept of orthogonal
design, this system was extended to an arbitrary amount of transmitting antennas[5]. Space-time block
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codes are referred to as the generalized systems. However, there are no complicated valued STBCs
with complete diversity and data rates for more then

1. Consider, for instance, a series of transmission, for example.

2. We communicate in a typical transmission at the first moment, the second moment and
third moment and so on.

3. The symbols are grouped into two sets. Send and submit and from the first and the second
antenna in the first interval. Send and from the first and the second antenna in the second
moment. Send and from the first and second antenna and from the first and second antenna in
the third moment. Send, and from the first and second antennas in the fourth interval and so
on.

4. Two intervals are required, although we group two symbols, to send two symbols.
Therefore, the data rate is not modified.

5. This provides the simple explanation for the Alamouti Space Time Block coding
transmission system.

This system utilizes two transmitting antennas and one receiving antenna. The gain in
diversity is twice the SISO system gain. The system works by transmitting two symbols, x;
and x, , for two instances: as follows: the symbols x; and x, are concurrently transferred by
the antennas 1 and 2 during the first moment and then the symbols —x*, and x*; are
simultaneously transmitted during the second moment. The information transferred as a
matrix is therefore

Xy —x"
X = [ L X 2] (1
X2 X1
Where the asterisk * indicates complex conjugation operation. Repeat this method to transmit the
next two symbols, and so on. The transmission would take place over four successive periods .to

transmit the four symbols x; , x5, x*; and x*,. This system has the feature that the pair encoding and
decoding of two symbols concurrently a point that in what continues will be shown.

Y1 = hyxy + hyx, + 1y ()
Y2 = —hix™; + hyx™y +n, 3)

where n; and n, represent the channel gain and additive noise represented by h; and h, The channel
is supposed to be memory less and flat, causing a variation signal size and phase, with out delaying
time. Suppose that the recipient provide perfect information about Channel State Information (CSI),
may measure and h2 and hl .The recipient then calculates of x; and x, , denoted X¥; and X,, by and
according to processing y; and y, expressed as follows

X1 =hiys +y2h,
Xy = hyy1 +ys2hy 4)
%y = hiyi+yzhy = (IR |? + |ho|?) x1 + hing, n3h,
Xy = h3y1+yshy = (I |* + |ha|?) x5 + hyng, nzhy )

In addition, the two projections will be affected by each fading channel equally, and the probability of
fading concurrently between two autonomous channels is smaller than that of a single channel. The
Alamouti system offers an efficient means of combating alterations in phase and magnitude occurring
on a fading line.
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y2l = xz] =H [2] ©)

Ly —hi
where H is the matrix of the channel With the orthogonal design of a matrix such as H, we can see
that

[yl] hy hy ] [x1

HHH:[hI hz]h1 1 0

hz — 2 2
el | [ B CACR RO G

From the orthogonality definition, a simple way to determine if the orthogonal design of a matrix is to
determine whether each column is the orthogonal one of the other columns in complex conjugation.
For example, the Alamouti plan shows orthogonal design by multiplying the following columns. The
Alamouti Scheme uses two symbolic periods to convey two symbols, with a speed of one. A STBC is
methods employed to improve the reliability of data transmission in wireless communication systems
that are using multiple transmit antennas. Space time coding depends upon transmitting multiple data
or redundant copies of a data stream to the receiver. It basically used to have better performance in
fading environment. The basic building blocks of a Massive MIMO system are shown in the figure 3.
In this figure, x and y represent the transmitted and received signal vectors. At first, the information to
be transmitted is encoded and interleaved. The symbol mapper maps the encoded information to data
symbols. These data symbols are then fed into a space-time encoder which creates some spatial data
streams. The data streams are then transmitted by different antennas. The transmitted signals are
propagated through channels and are received by receiving arrays. The receiver then collects all the
data from the antennas and reverses the operation to decode the data using a space-time processor,
space time decoder, symbol de-mapper and at last the decoder. Massive MIMO is a collection of a
large number of fading channels one between each transmit and receive antenna pair. Massive MIMO
communication system consists of parallel transmission of several information streams between the
transmitter and the receiver and this is known as spatial multiplexing. Spatial multiplexing is defined
as multiplexing the space dimension (radio frequency) rather than frequency or time. With increased
data rate, Massive MIMO systems also increase the reliability of the system.

4. Simulation Results

In Every 5G radio access advancements, the arbitrary information must be changed over as images.
For this reason, Modulation compose gpsk or 4-qam is utilized in this PROJECT. Number of
subcarriers, this parameter is straightforwardly identified with the range use of the framework. As the
quantity of subcarriers is expanded the range use will be utilized. In this PROJECT for all the 5G
radio access innovations same measure of subcarrier are considered, which is 128, among this 120 are
Data bearers and 8 are Pilot transporters. Examining rate, this parameter indicates the framework
transfer speed. For every one of the 5G air interfaces 20mhz-data transmission is considered.

Each computerized framework needs to fulfill the Nyquist Shannon testing hypothesis required to
abstain from associating , i.e., Nyquist rate must be more noteworthy than double the examining rate.
So keeping in mind the end goal to accomplish the Nyquist rate introduction is the best strategy. .In
this venture, the addition is dealt with as over example proportion. This proportion ought to be twice
to keep up nyqusit hypothesis.

After age of casing, so as to transmit this edge or gathering of edges into channel, the casing must be
adjusted by radio recurrence Carrier wave, therefore the RF flag will be required. In this PROJECT
1GHZ range is considered with the transporter Signal intensity of 0.01watts.

In FBMC, model channel utilized in both transmitter and beneficiary. In this undertaking, PHYDYAS
model channel is utilizing, which is having Filter cover factor of 4 and relating coefficients are
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P[0]=1, p[l]= 0.9715983, p[2]= l/root(2) and p[3]= 0.235. As talked about in introduction
configuration area, for FBMC, the Root file 1 is 7, Root record 2 is 3.

From the figure 4, for OFDM out of 10 mhz data transfer capacity, 9 mhz is used for subcarrier
transmission and remaining 1 mhz is used by watch band .despite the fact that, the protect groups are
required to enhance ICI and ISI, however it is squandering the range. So to accomplish this issue
diverse methods are proposed in 5 g range. F-OFDM, which is separated rendition of OFDM, in
which no watch band. Subcarriers are not symmetrical in nature (real downside). Sub band and sifting
idea is presented. GFDM, which is summed up rendition of OFDM, in which watch band or cyclic
prefix will be utilized and the subcarriers are in incompletely symmetrical nature (each subcarrier is
moved by circularly moved time and recurrence reaction of model filter). UFMC is the blend of
GFDM+F-OFDM, in this system adequate number of subcarriers is gathered in into sub band, various
quantities of subabnds are utilized relying on necessity. By watching the range, the FBMC strategy is
vastly improved than the other multi transporter strategies. Since the proficient phantom limit is
accomplished just by utilizing FBMC. Furthermore, side projections are productively smothered and
diminished out of band outflow by utilizing the proposed technique. It was noticed that by building
FBMC frameworks in light of all around planned introductions and model channels, the range of each
subcarrier can be contained inside a constrained data transfer capacity.

FBMC POWER SPECTRAL DENSITY

0 T e e vy

Conv.OFDM
GFDM
F-OFDM
Prop. LP-FBMC |

‘«M

PSD (dBW/Hz)

0.5 0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5
Normalized frequency

Fig 4: Power Spectral densities.
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Fig 5: PAPR Vs CCDF

By eliminating out the component savvy duplication between the PN arrangements and pilot signals,
by doing as such the PAPR can be effectively lessened as shown in figure 5. PAPR is the basic metric
to describe the abundancy changes of the flag. So this abundancy changes results in out of band
outflows, range re development, and accordingly causing ICI and ISI. A CCDF bend demonstrates
how much time the flag spends at or over a given power level. From figure 5, at 1% of CCDF, the
PAPR estimations of FBMC is diminished to 2db by contrasting and the OFDM PAPR esteem and
other 5G air interface methods. The F-OFDM and UFMC are having the same PAPR estimations of
OFDM. The GFDM is having more PAPR esteems then OFDM which are turned into a downside for

GFDM.

FBMC BER

== Conv.OFDM-QAM-64QAM
=== Prop. LP-FBMC-64QAM
w=i===Conv.OFDM-QAM-16QAM
i Prop. LP-FBMC-16 QAM
=== Conv.OFDM-QAM-QPSK
Prop. LP-FBMC-QPSK

107

& 102
1073 —
104 - - - . -
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Fig 6. SNR Vs BER

The BER estimation in FBMC/OQAM framework has been a crucial issue for quite a while.
FBMC/OQAM just maintains a genuine field symmetry which implies nonexistent obstruction is
forced to each subcarrier. The inborn obstruction started from neighboring images in time space. Be
that as it may, this natural obstruction extremely harms the pilot motion in the channel estimation
arrange prompting poor estimation exactness.
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Fig 7. SNR Vs MSE

A corrupted channel estimation execution implies all the previously mentioned points of interest of
FBMC/OQAM isn't ensured. So it impacts the channel estimation of FBMC, which isn't straight
sent... to conquer this trouble preface based channel estimation conspire has been utilized. So to
break down the channel estimation, the mean square mistake as an element of SNR will be helpful.

The channel estimation MSE is appeared in Figure 7. The FBMC plot has no misfortune in most SNR
ranges while OFDM conspire has a major misfortune at all SNR focuses. Around, 6dB gain could be
accomplished by FBMC over the OFDM. Such change is because of the effective obstruction use

property.

FBMC system CFO

== Prop. LP-FBMC
1871 = = = Conv. OFDM 1

=== Conv. GFDM
16 —@— Conv. F-OFDM |

Eb No(dB)

Fig 8. SNR vs Frequency offset

This outcomes indicates point by point investigation of synchronization techniques in view of zadoff
chu introduction based channel bank based multicarrier (FBMC) interchanges, considering the
transaction of the synchronization, channel estimation, and evening out strategies. By applying
prelude planned particularly for channel banks, the bearer recurrence counterbalance (CFO), static
planning balance (STO) can be precisely assessed.
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<108 FBMC system Throughput

LP FBMC ||
“ap= GF DM
10 OFDM
F-OFDM

Throughput [bps]

12 14 16 18 20 22 24
Eb No(dB)

Fig 9. SNR vs Throughput

The performance of Throughput data rate is shown in Fig.9.The throughput of the proposed FBMC
shows much better performance than the other existing techniques.

5. 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 of spectral efficiency, and reduced
PAPR values. Moreover, the proposed algorithm has low complexity which makes efficient BER
performance with respect to SNR and MSE for corresponding frequency offset and timing offset.
Hence it can be directly applied to advanced mobile systems like 5G. This work can be extended to
MIMO FBMC in future because it offers many exciting problems for research.
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