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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. 
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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 
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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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