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ABSTRACT: Symmetrical Frequency Division Multiple Access (OFDMA) is utilized in the higher rate Wireless
Communication Systems (WCSs). In the correspondence framework, a femtocell is a little cell in building
Base Station (BS), which devours less power, short range, and works in a minimal effort. The femtocell has
little separation among sender and recipient that give higher flag quality. In spite of the favorable position in
femtocell systems, there win critical difficulties in Interference Management. Specifically, impedance
between the macrocell and femtocell turns into the fundamental issue in OFDMA-Long Term Evaluation
(OFDMA-LTE) framework. In this paper, the Neural Network and Hybrid Bee Colony and Cuckoo Search
based Resource Allocation (NN - HBCCS - RA) in OFDMA-LTE framework is presented. The ideal power
esteems are refreshed to dispense every one of the clients in the femtocell and large scale cell. The NN-
HBCCS strategy accomplished low Signal to Interference Noise Ratio (SINR), otherworldly proficiency and
high throughput contrasted with customary techniques.

Keywords: Base station, hybrid bee colony and cuckoo search, long-term Evaluation, neural network, resource

allocation.

. INTRODUCTION

The OFDMA is an augmentation of OFDM that is
accomplished by distributing diverse subcarrier to
various sorts of clients. The OFDMA is reasonable
different access approaches utilized for frightfully
effective correspondence frameworks as a result of its
adaptability in RA and capacity to misuse multiuser
assorted variety [1]. By and large, the OFDMA changes
over a wideband channel into various symmetrical
narrowband subcarrier channels, and multiplexes the
information of different clients in light of different
subcarriers. In OFDMA, the most extreme framework
throughput can be enhanced by choosing the best client
on every single subcarrier and adjusting the transmit
control over all subcarriers by utilizing water-filling. Then
again, the expanding enthusiasm for high information
rate administrations like online superior quality video
gushing and video conferencing has prompted a
popularity for vitality. These patterns have a vital money
related ramifications for specialist co-ops on account of
the expanding cost of vitality [2, 3]. The real target of
subcarrier portion is to expand the framework yield and
relieve the whole framework transmit control [4]. The
OFDMA is one of the promising answers for a fast
Wireless  Multi-clients ~ Communication  Networks
(WMCNSs, for example, Long Term Evolution Advanced
(LTEA), IEEE 802.16 overall interoperability for
microwave get to, |IEEE 802.22 remote provincial
territory arrange [5, 6].

The RA utilized for Multiple Input Multiple Output
(MIMO) OFDM based space division numerous
entrance frameworks, that has accomplished a low
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throughput because of the calculation unpredictability is
more [7]. So as to deal with such basic circumstances
and to enhance the flag quality in limited zones, the
versatile administrators need to accompany a viable
arrangement. Among the different arrangements,
conveying femtocells is one of them [8]. Femto-cells are
only a little ease base station with a short administration
go, more often than not from 10 m to 5m, and these
cells are regularly alluded as femto base station [9]. It
can fill in as a little range stationary or portable
information passage situated in high client thickness
problem areas. In the OFDMA framework, the Base
Station (BS) should ideally distribute the power and bits
over various subcarrier in view of a quick channel state
of the different dynamic remote terminals [10]. In the
OFDMA, when the separation increments between the
BS and users, then the RA procedure get influenced
because of greatest blurring rate [11, 12]. In this paper,
the NN-HBCCS-RA technique is utilized to enhance the
OFDMA-LTE femtocell. In this technique, both femto cell
and macro cell systems have RA to build framework
execution by utilizing NN-HBCCS approach. In the NN-
HBCCS-RA approach, the BER, remove and allotted
power are given as the contribution to the NN. The NN
has discovered the asset esteem in the specific
correspondence region. The NN-HBCCS-RA method
enhanced system framework exhibitions regarding
Signal to Interference Noise Ratio (SINR), ghastly
proficiency, throughput and blackout likelihood.
Whatever is left of this paper is sorted out as takes after.
In Section |l, related works is exhibited. Section Il
presents NN-HBCCS-RA engineering outline. Segment
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IV, presents trial setup and results and exchange. The
end is made in Section V.

Il. RELATED WORKING

A few kinds of research have just been led for
enhancing the execution of RA in the correspondence
frameworks. This segment introduced a concise
assessment of some basic commitments to the current
writing.

Lui et al, [12] proposed a two level uplink femtocell
organize in the OFDMA. In this paper, straightforward
and control calculation in light of the virtual engendering
fundamental controller utilized for the femto cell that was
actualized by utilizing Foschini Miljanic (FM) calculation.
Furthermore, when the most extreme power imperative
was viewed as, a straight framework with satisfy
immersion was established. The FM calculation
accomplished high rate SINR which is the real
restriction of this work.

Zhao et al., [13] exhibited a joint affirmation control and
a RA technique for an OFDMA-based femtocell
organizes. In this framework, clients were arranged into
two sorts for OFDMA based femtocells organize: high-
need (HP) and low-need (LP), of which HP clients
qualified for appreciate a more recognized QoE what's
more, a HP client has higher need to get to the system.
The significant restriction of this system is computational
unpredictability.

Baghani et al, [14] actualized Physical Layer RA
(PLRA) in the OFDMA framework by considering the
non-direct impact of the Power Amplifier (PA). Non-
straight delivers cross-relationship between's the
subcarriers and brings about blurring of OFDMA
subcarriers symmetry. Moreover, an improvement issue
was intended to amplify the aggregate achievable
downlink rate of entire clients by dispensing subcarrier

and PSF. This non convex issue was fathomed by
utilizing molecule Swam Optimization (PSO) method. Be
that as it may, this strategy additionally endures when
the rate of progress of channel blurring measurements
increases. The NN-HBCCS-RA technique is executed
for enhancing the OFDMA-LTE framework and to beat
the previously mentioned downsides.

Kaouthar Sethom et al. [15] have proposed a scheme to
obtain the optimum network performance by introducing
a station to cognize and adapt to the communication
environment. In this scheme, the architecture of
autonomic cognitive femtocell was designed to
efficiently utilize the radio frequency spectrum while
meeting the service requirements of the clients. Here
the maximum throughput was achieved by joint power
control and scheduling algorithm.

Tehrani et al., [16] considered a general RA problem in
a heterogeneous OFDMA based network consisting of
imperfect FD macro BS and femto BSs and both HD
and imperfect FD users. The author maximized the
down-link and up-link weighted sum-rate of femto users
while protecting the macro user’s rates. The weights
allow for users to utilize differentiated classes of service,
accommodate both frequency and time division duplex
for HD wusers, and prioritize up-link or down-link
transmissions. The major limitation of this technique is
high computational complexity.

lll. NN- HBCCS-RA-OFDMA METHODOLOGY

The NN-HBCCS-RA strategy is utilized to decrease
impedance happened between the femtocell and
microcell. In this NN-HBCCS-RA strategy to decrease
the impedance in the femtocell organize framework,
control assignment is connected to both femtocell and
full scale cell clients.

+—— Power
+— Distance
+—— BER

NN-HBCC S-RA

—

) -
| Modulator QPSK  |—n OFDMA —»  OSTBC Encoder %% Channel
JR— - ¥
User 1
User 2
L
T
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? : |BER
User 1l

Fig. 1. Block diagram of the NN-HBCCS-RA methodology.

Femtocell meddling clients implies, the large scale cell
client is meddled with the femtocell base station, else it
is called as femtocell non-meddling clients. Keeping in
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mind the end goal to fulfill the nature of administration in
OFDMA framework, the power esteems are relegated
and the correct data transmission to every one of the
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clients in femtocell arrange are assigned. Especially in
femtocell and large scale cell clients, the power esteems
are apportioned autonomously and an appropriate data
transfer capacity is chosen from the accessible range.
The Fig. 1 demonstrates the square chart of the NN-
HBCCS-RA technique that comprise of modulator
Quadrature Phase Shift Keying (QPSK), OFDMA,
OSTBC encoder/decoder. The primary point of the NN-
HBCCS-RA technique is to decrease the impedance in
the femtocell and large scale cell. In the OFDMA-LTE
framework, the framework asset has been designated
by utilizing HBCCS based NN technique with the
assistance of the power, separation, and Bit Error Rate
(BER). In this exploration work, the NN and HBCCS
calculation are utilized for improving the asset esteem,
which assign the power an incentive to the client. The
NN-HBCCS-RA technique mitigates the BER, and
increment the range proficiency and framework
throughput.

A. QPSK adjustment

The QPSK adjustment is one of the computerized weak
method. The information that are gotten from the Turbo
Encoder, connected to the QPSK modulator for
balancing the flag to get the appropriate inclusion of flag
transmission. In the QPSK, quadrature implies flag
moves between the condition of stages that are
determined by 90°.

Fig. 2. Diagram of the QPSK modulator.

The Fig. 2 demonstrates the outline of the QPSK
modulator. QPSK increment the flag to 90° from 45° to
135°. There are two channels, for example, 'l and Q'
utilized in the QPSK regulation strategy. The QPSK
exchanges the two-bits at the same time over the
Additive White Gaussian Noise (AWGN) channel. In the
QPSK balance, two bearer frequencies are
indistinguishable yet their individual stage s
counterbalanced by 90°. Each channel 2-bearer signals
are added and its doled out to the speak to channel

modulator, and transfer speed for this adjustment is
2bits/second/Hz.

B. Orthogonal Space-Time Block Code (OSTBC)
approach

After QPSK modulation process, the data are sent to the
OSTBC encoder/decoder for encoding and interpreting
the information parcels separately. Expect, the OSTBC
has N_T-transmit receiving wire, N_R-get reception
apparatus. The OSTBC code is utilized in the OFDMA,
which gets the whole transmit assorted variety from the
transmitter. The accompanying grid lines signify
different time moment and following network sections
speaks to the transmitted image alongside every radio
wire.

S11 S12 -+ Sipr
S21 S22 -+ Sopr
St1 St1 .. STar

OSTBC encoder is utilized for mapping the balanced
images of transmission network. The encoder input
images are isolated into a few images gatherings. The
images utilized in the gathering depend on the measure
of transmit receiving wires and a mapping principle. A
transmission grid is PxN_T, where P is the schedule
openings and N_T is the transmit reception
apparatuses. The diverse image segments are
conveyed over the distinctive sort of radio wires and
furthermore in unique vacancies distinctive image
columns are transmitted. OSTBC interpreting is
accomplished by the most extreme probability and
straight handling of the beneficiary.

C. Neural Network (NN)

In this paper, the NN-HBCCS-RA technique is executed
by utilizing NN approach. The power esteem, separation
and BER are given to the contribution of NN. The
preparation information that is added to enter
information for finding the commotion present in the
given info flag. The preparation information are shifted
by transmitting the info information through the NN. This
variety is utilized for knowing the quantity of clamor
introduces in the information. The info and yield of
neurons are associated together in accomplishing the
whole yield of the neural system. The NN create better
vitality effectiveness and throughput for the OFDMA
femtocell. Table 1, demonstrates the information and
the yield of NN preparing.

Table 1: Information and yield for NN preparing.

Input

Output

tr1, tr2, T3, tria trim

d11, d12, d13, d14 .........

tro1, troo, trog, trog trom

d21, d22, d23, d24 d2n

tra11, trao, tras, traa tiam

d31, d32, d33, d34 ............

trat, traz, tras, traa

d41, d42, d43, d44....

trs1, tis2, trs3, trsa

d51, d52, d53, d54 ...............

tre1, tre2, tre3, trea

d61, d62, d63, d64 d6n

tr1001,tr1002,tr1003,tr1004 tr100m

d1001 ,d1002,d1003,d1004 ......... d100 n
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D. Mixture Bee Colony and Cuckoo Search

The Fig. 3 demonstrates the square chart HBCCS
approach. The HBCCS is a mix of the Bee Colony and
Cuckoo Search calculations. Along these lines, the
assembly of the improvement turns out to be better for
RA in the OFDMA-LTE. The perfect arrangement
means a superior power an incentive for whole
Femto/small scale clients in the OFDMA-LTE
framework. Based on fitness concept, the data fitness is
employed to guide the HBCCS approach to obtain an
optimum solution in the N-dimensional space, which
represents the N-symmetric component positions on
XY-plane. In HBCCS approach, the best nest is
considered to be a better optimum solution for power
allocation of users in femtocell system. The optimum
power is allocated to all mobile users in the
Femto/macro cell by applying HBCCS scheme. Through
this allocation there is no interference occurred between
Femto/ macrocell network. So, cross-tier interference is
mitigated and demonstrated through the calculus of
spectral efficiency, and throughput.

Initialization

Employee Bee
Onlooker Bee

No

c

2

CS phase Selection g

Initialization =

E

l 2
Evaluation

phase
L No Current best
New solution
L Yes Optimal Resource -
Update Update End

Fig. 3. Block diagram of HBCCS approach.
IV. RESULT AND DISCUSSION

In this section, the NN-HBCCS-RA method was
implemented in the Matlab 2018a tool for simulation
purpose in Intel i5 desktop computing environment with
4GB Random Access Memory (RAM). The experimental
research has been carried out to evaluate the
performance of NN-HBCCS-RA method compared to
existing methods Genetic Algorithm (GA), bee colony,
and cuckoo algorithms in terms of throughput, SINR,
spectrum efficiency. The Table 2 demonstrates the
recreation parameters. The clients transmit 5000-piece
information with parcel size of 25. The Microcell has an
inclusion span of 500m and the femtocell has an
inclusion sweep 10m.
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Table 2: Simulation Parameter.

NN-HBCCS-RA System Testing
Data Bits 5000-bit data
Sampling Rate 1e6
Path Delay 0to 2e-6
Path Gain 0to-10
Modulation and Demodulation QPSK
Channel Encoding/Decoding OSTBC
Data Encoding Turbo Coding
Analysis SNR value -35:10:45
Total Bandwidth 50 MHz
Maximum Transmitted Power 23 dBm
Macro Cell Coverage Radius 500m
Number of Macro Cell BS 3
Number of femtocell 5
Subcarrier Bandwidth 15 KHz
Mobile Users 50

Femtocell BS and 50 macrocell clients are arbitrarily
dispersed in the large scale cell inclusion territory. The
base separation among full scale BS and large scale
clients is 50 m. The base separation between femtocell
BS is considered as 40m. The femtocell clients are
consistently circulated in the inclusion zone of their
conveying femto cell. The full scale/femtocells utilize a
transporter recurrence like 2GHz, B=10MHz, and N=50.
The AWGN variance is given by, here

NO = -174dBm/Hz.

Next, the transfer blurring channel gains is displayed as
unit implies exponentially dispersed irregular varibles.
The normal channel gain use for the indoor femto cell
client and the open air femto cell client are displayed as
Ad-4and Ad-3. The most extreme transmits intensity of
femto/large scale cell, for example, 20 dBm, and
30dBm.

A
A

HBCCS-O Brre MDA
gllo

ORA W GA-HBCCS-ORA B NN-HBCCSR

THROUGHPUT SPECTRUM

Fig. 4. Comparison of throughput and spectrum
efficiency for a conventional and NN-HBCCS-RA
method.
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B HBCCS-ORA B GA-HBCCS-ORA B NN-HBCCS-RA

SINR OUTAGE PROBABILITY

Fig. 5. Correlation of SINR and blackout likelihood for a
customary and NN-HBCCS-RA technique.

The Fig. 4 demonstrates a correlation of SINR and
blackout likelihood of the customary and NN-HBCCS-
RA technique. The Fig. 5 demonstrates a correlation of
SINR and blackout likelihood of the ordinary and NN-
HBCCS-RA strategy. The NN-HBCCS-RA strategy has
separated two clients, for example, femtocell and
macrocell clients with different power an incentive in the
list of populace in light of their situation in the system. In
the NN-HBCCS-RA strategy, the populace record has a
few capacity. The GA calculation does not give a
confirmation to distinguish a worldwide ideal when there
is various clients.

1073 Convergence Comparison

—#—HBCCS-0RA
—#— GA-HBCCS-ORA
NN-HBCCS-RA

1.5

6.5

BER

551

SNR

Fig. 6. Comparison of coverage rate for existing and
NN-HBCCS-RA method.

The Fig. 6 demonstrates the correlation of inclusion rate
for existing strategies, for example, HBCCS-ORA and
GA-HBCCS-ORA and proposed technique NN-HBCCS-
RA strategy. The Fig. 7 indicates limit of the full scale
cell amid various femtocell clients per femtocell from 1
to 6, for K = 20, 30, and 40. By utilizing the NN-HBCCS-
RA  approach, the OFDMA-LTE framework
accomplished ideal power utilized for clients and
obstruction was moderated.
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Because of, the NN-HBCCS-RA approach performed
better in inclusion and connection limit in the system
contrasted with regular strategies.

%107
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—#— HBCCS-ORA
—#— GA-HBCCS-ORA [T
NN-HBCCS-RA
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capacity of macrocell (bps}
- -
) IS

fun
T

=2
w
T

0.6

1 2 3 4 5 6 7
Number of Femto users per Femto cell
Fig. 7. Number of femto user per femtocell.

V. CONCLUSION

In this paper, the NN-HBCCS-RA obstruction decrease
approach is utilized in OFDMA-LTE femto cell arrange.
This NN-HBCCS-RA impedance decrease is private by
doling out power esteems to every one of the clients in
the system, which is utilized to break down the multi
target works in the framework.

The procedure of multi target improvement in light of
NN-HBCCS approach for the large scale cell and
femtocell were actualized. The NN-HBCCS-RA
technique was actualized by utilizing Matlab 2018a. The
execution of the NN-HBCCS-RA strategy was broke
down as far as throughput, SINR, blackout likelihood,
range efficiency. The results demonstrated that the NN-
HBCCS-RA lessened the SINR, blackout likelihood and
expanded framework throughput and phantom
proficiency contrasted with existing techniques like GA,
honey bee state, cuckoo seek.
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