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Abstract— In this work, interference mitigation 
in 5G network using frequency planning and 
Artificial Neural Network (ANN)  is presented. 
Specifically, the co-channel and adjacent channel 
interference are considered. The study utilized 
SIMULINK to model the clean signal without 
interference as well as the signal with the co-
channel and adjacent channel interference. 
Furthermore, the interference mitigation 
techniques are modelled with the SIMULINK and 
the level of channel interference mitigation using 
each of the two techniques are determined. The 
results show that the level of channel interference 
mitigation with the frequency planning technique 
is 21.69 %, while that of the ANN is 23.89 %.. In all, 
the results show that the ANN technique has 
better level of channel interference mitigation than 
the frequency planning technique. In addition, the 
interference with ANN in place would take a higher 
length of time to re-occur when compared to that 
of the frequency planning technique. 

Keywords— Interference, 5G Network, 
Frequency Planning, Interference Mitigation, 
Artificial Neural Network 

 

1. INTRODUCTION   

 

In recent times, communications systems have become the 
drivers of our economic, social, health and political 
developments [1,2]. A lot now depends on it, starting from 

long distance instant voice communication, real time 
messaging, social media collaboration, news broadcasting, 
and online shopping to financial transactions are now 
supported on cellular network platforms making life 
simpler but dependent on mobile networks as more Apps 
are being developed and multiple operating cellular 
networks must coexist in order to support the services [3,4]. 
These coexistence demands has imposed a lot of pressure 
on cellular networks systems amongst which is the issues of 
co-channel and adjacent channel interference which results 
in increased signal latency, dropped calls, slow data 
throughput and decrease in coverage capacity [5,6,7,8]. 
This work therefore aims to analyse methods used by 
digital cellular networks in combatting the menace caused 
by channel interference. 

Moreover, the introduction of 5G network entails 
an improved signal utilization and implementation for the 
communication industries but the constant rise in demand 
has led to the rise in channel and signal interference 
[9,10,11]. Therefore, the main essence of this study is to 
study interference mitigation in 5G network using 
frequency planning and artificial neural network (ANN) 
techniques. The channel interference studied includes co-
channel interference and adjacent channel interference 
[12,13].  

The 5G signal without interference is modelled in 
SIMULINK then the co-channel and adjacent channel 
interferences are separately developed and added to the 
clean channel signal. The outcome of the effect of the 
interference is presented with the two channel interference 
mitigation techniques implemented in this work, namely, 
Frequency Reuse planning technique and Artificial Neural 



JM

Ne
are
cha
fre

2. M

2.1

In 
is m
the
exi
eva
mit

Wh
use
wh
Rm

mo
wh
val
is a
is u

F

 

 

MESTN423543

etwork techniq
e compared ba
annel interfer
quency planni

 

METHODOL

1 Signals Mod

this study, fir
modeled, as s
e wireless n
istence of a n
aluate the p
tigation techn

𝑁𝑅ହீ ൌ 10ି.ହ

here NR5G  is 
ed to indicat
hich are input t
ma,  Qm is use
odulation orde
hich according
lues  1 or 0.8 
adopted becau
used to indic

Figure 1: The 

327 

que.  The perfo
ased on the n
rence mitigati
ing technique

LOGY 

delling in SIM

rst a 5G clean
shown in Equ
network chan
noise (interfer

performance o
niques that are 

ൈ ∑ ൬𝑉 ൈ 𝑄

ୀଵ

used to indic
e the maxim
to the model a
ed to indicate
er, F is used 
g to [15]  mu
or 0.75 or 0.4

use it gives cle
cate the value

SIMULINK 

formance of th
numerical valu
ion using the
s. 

MULINK 

n signal input
uation 1 [14] a
nnel with an
rence) signal.
of the selec
considered in

ൈ 𝐹 ൈ 𝑅 ൈ ቀ
ଵଶ

்

ate the 5G cle
mum number 
and V  has va
e the maximu
to indicate th

ust have any 
4 . Notably in 
eaner 5G sign

e of the ortho

model showin

w

he two techniq
ue of the leve
e ANN and 

signal genera
and then fed i
nd without 
 This is used

cted interfere
n this study. 
ଶே

்
ቁ ൈ ሺ1 െ 𝐻𝑂ሻ൰

ean signal, Rm

of layers va
lue range of  

um value for 
he scaling fac
of the follow
this study, F 

nal output [16
ogonal freque

ng the wanted
channel int

Journal 

www.jmest.or

ques 
el of 

the 

ator 
into 
the 

d to 
ence 

൰ (1) 

ma is 
alue 
1 to 
the 

ctor 
wing 

= 1 
], T 

ency 

div
ado
(RB
and
thi

Th
Eq
tha
Eq

Wh
DL
sig

Th
co-
cha
1.
con
int
inc
(AN

 

dsignal with th
terference mix

 

of Multidisciplin

rg 

vision multiple
opted in this s
B) of the sign
d the frequenc
s study.  

he same signal
quation 1) app
at the 5G da
quation 2 [33].

𝐷𝑅
here DR is use
L is used to i
gnal.   

he SIMULINK
-channel sign
annel interfer
Two differe

nsidered in th
terference sig
clude frequenc
NN). 

he co-channel 
xed together 

nary Engineerin

exing (OFDM
study, N is us
nal and HO is
cy range of F

l model for th
lies to the rec

ata rate at th
 

ൌ 𝑁𝑅ହீ  ൈ 𝐷
ed to indicate 
indicate the b

K model show
nal interferen
ence mixed to
nt interferenc
his study for 

gnals in the 
cy planning a

signal interfer

ng Science and T

Vol. 10 Issue 

M) which the v
sed to indicat
s used to indic
FR2 to DL (0.

he sent  5G sig
ceived 5G sig
he receiver e

𝐷𝐿    

 the data in th
bits in fraction

wing the wante
nce as well 
ogether is pre
ce mitigation
addressing t
system, The 

and Artificial 

rence as well 

Technology (JME
ISSN: 2458-9

12, December - 2

16

value of 10-3/2
e the radio bl
cate the overh
18) is adopted

gnal (as shown
nal model exc
end is given 

he signal recei
n of the sent 

ed signal with
as the adjac

esented in Fig
n techniques 
the challenges

two techniq
Neural Netw

 
as the adjacen

EST) 
9403 
2023 

6535 

28 is 
lock 
head 
d in 

n in 
cept 

by 

(2) 

ver, 
5G 

h the 
cent 
gure 

are 
s of 
ques 
work 

nt 



JM

2.2

 
pla
Equ

r

 
wa
hig
inte
fre
re-u
inte
sel
cel
pla
spe
at 
Inc
gua
fre
to 
res
wa
to 
buf
blo

MESTN423543

2.  Frequency
interferen

T
anning or fre
uation 3. 

Where N rep
represent integ

T
as to improve
gher the numb
erferences. Th
quency plann
used must be 
erference mit
ecting and a
llular base stat
anning or freq
ectrum allocat
the same tim

crease in dem
ard bands are
quency separa
ensure proper

sponse estimat
as inserted in t

estimate the
ffer the input 
ock is as show

Figur

327 

y planning
nce mitigation

The frequency 
equency reuse

𝑁 ൌ 𝑖ଶ 
presents the n
gers that are r

model in eq

The essence of
e the number 
ber of channel
herefore, it be
ing modeling,
apt so as to e

tigation proce
allocating the 
tion in a syste

quency re-use.
ted for cellula
me and the 
and increases

e no more fea
ation (Tx-Rx)
r bandwidth a
tor block (dis
the channel in

e frequency-d
data into over

wn in Figure 2.

re 2: Frequenc

g or fre
n technique 

model used 
e technique 

 𝑗ଶ   𝑖𝑗  

number of chan
required for th
quation 3.2.  

f adjusting i 
of available 

ls, the higher t
ecame essentia
, the channel o
ensure high am
ss. The syste
frequency s

em way is kno
 This is neces
ar transmissio
demand is 

s the frequenc
asible and tra
) are now ver
allocation proc
crete transfer 

nterference SI
domain transf
rlapping segm
. 

cy Estimator B

w

quency re

in the freque
is as shown

  

nnels, i and j 
he tuning of th

and j parame
channels as 

the prevention
al that during 
of used cell to
mount of chan
matic process

sub-band for 
own as freque
ssary because 
on is limited 
ever increasi

cy interference
ansmit to rece
ry narrow. He
cess, a freque
estimator blo

IMULINK mo
fer function 
ments. The mo

 
Block 

Journal 

www.jmest.or

euse 

ency 
n in 

 (3) 

he 

eters 
the 

n of 
the 

o be 
nnel 
s of 
the 

ency 
the 
and 
ing.  
e as 
eive 
ence 
ency 
ock) 
odel 
and 

odel 

En
is 
me
Fig

2.3

Ar
wa
the
ach

Fi

Th
(na
the
(w
aro
sig
wh
to r

Th
im
pro
AN

of Multidisciplin

rg 

nsuring that th
maintained m

easured with 
gure 3.9. 

3  Artificial 
mitigation

rtificial neural
as deployed in
e clean sign
hieving this ou

igure 3: The ar
(ANN)

he input laye
amely: the cle
e adjacent int
hich was why

ound four hidd
gmoid model.
hich was the c
reduce the eff

he mitigation 
mplemented in

ocess of mode
NN interferenc

nary Engineerin

he frequency b
mitigates sign
the SIMULI

Neural Ne
n technique 

l network inte
n mitigating th
al. The AN
utcome is show

rchitecture of 
) interference 

er in Figure 
ean signal, th
terference) the
y it was the o
den neurons w

The output 
lean signal. H
fect of the sign

procedures 
MatLab 201

eling signal in
ce mitigation  

ng Science and T

Vol. 10 Issue 

band allocatio
gnal interferen
INK block m

etwork (ANN

erference miti
he effect of th

NN architectu
own in Figure 

f the Artificial 
mitigation tec

3 has three
he co-channel 
he clean signa
output). The A
with each neu
layer has on

Hence, ANN m
nal interferenc

adopted in 
15a. The flow
nterference red
 is as shown i

Technology (JME
ISSN: 2458-9

12, December - 2

16

on in the netw
nce and can 
model shown

N) interfere

igation techni
he interference
ure displayed
3. 

Neural Netwo
chnique  

e input neur
interference 

al was the tar
ANN model w

uron having a 
ne output neu
main function w
ce. 

this study w
w diagram of 
duction using
n Figure4. 

EST) 
9403 
2023 

6536 

work 
be 

n in 

ence 

ique 
e on 

d in 

  
ork 

rons 
and 
rget 
was 
log 

uron 
was 

was 
the 

 the 



Journal of Multidisciplinary Engineering Science and Technology (JMEST) 
ISSN: 2458-9403 

Vol. 10 Issue 12, December - 2023 

www.jmest.org 
JMESTN42354327 16537 

 
Figure 4: ANN modeling flow diagram for interference mitigation 

In Figure 4, the input signal variables were sent to the 
hidden layer, the output layer was where the network model 
was trained and output variable generated. The output 
which was the signal with mitigated interference was 
compared to the target variable and error values were 
obtained and the set error value was 1.0x10-4. When the 
signal error was less than the set error value, the system 
was re-trained until the condition was met.    

 

3.  RESULTS AND DISCUSSION 

3.1 The results of the interference mitigation using 
Frequency Planning and Re-use 

A frequency planning interference mitigation model 
simulator block was inserted in the SIMULINK model to 
ensure that the channel signal interference was reduced by 
well estimated frequency estimation and segmentation.  The 
result obtained from the frequency planning interference 
mitigation is shown in Figure 5. 
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