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Abstract: Configuration settings that use physical as well as medium access control layers are increasing to enhance system
performance. A channel is a medium for communication between nodes in a network. The uncertainty in environmental
conditions affects the Quality-of-Service (QoS) performance of the network. It hinders the speed, coverage as well as reliability
of transmission. Hence there is a need to enhance QoS as well as the Quality of Experience for users. In this paper, an algorithm
is proposed for channel allocation. It correlates signal-to-noise ratio with throughput and packet-dropping ratio. The simulation
result shows an enhancement of throughput is 40 %. Further, the packet drop ratio was reduced by 8.18 %. The performance

of the algorithm is evaluated with a network simulator tool.
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Introduction

Presently, designing and optimization of the
wireless network are user-centric. Thus, radio
resource management is still an emerging area for
future-generation wireless networks. Further, the
channel allocation algorithm helps to optimize
bandwidth and power. It allocates available channels
to users as well as access points to enhance resource
utilization.  Various challenges in resource
management for channel allocation are to achieve
better spectral efficiency and enhance the Quality of
Service to network and users. There are two basic
strategies for channel allocation in future-generation
networks. One is known as the static allocation
method. It is adopted in local area networks for
proper utilization of network resources. The second
is the dynamic allocation method. Here, the decision
is based on channel occupancy, traffic distribution,
and received signal strength. Thus, able to optimize
bandwidth and achieves faster transmission speed.
Presently, there is exponential growth in mobile
users as well as data service necessity. Thus, QoE is
considered a fitness function. It acts as a
performance marker for users, operators as well as
service providers. Nowadays, more base stations are
required to save energy consumption at the network
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and user end. It improves cell coverage by providing
a good fitness channel for communication. In
general, effective work considering the management
of power, load as well as channel allocation is still a
thrust area. Thus, the task of enhancing service
quality in wireless networks is continuous research.
It demands to design intelligent algorithm for
channel allocation. It should assure seamless
transmission with the required quality of service.

Literature Survey

Resource allocation is an important role in the
design and management of the future-generation
network. In a wireless network, existing radio
resources like time slots, power, and channels must
be intelligently allocated to accomplish guaranteed
user fairness and quality of service. It is observed
that the fifth-generation wireless system provides an
improved mobile service as well as enhanced QoS
to the user. In [1], energy restrictions of devices play
acrucial role to enhance the performance of wireless
sensor networks. Here, a heuristic clustering scheme
with the help of hypergraph theory is presented to
optimize node energy. In [2] resource allocation, as
well as interference management schemes, are
described for heterogeneous networks. Here, dense
deployment of nodes is considered. Several methods
are described for various radio access networks. A
coordination technique to coordinate multipoint
transmission is presented in [3]. It is observed that
network optimization helps to reduce cost and
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energy consumption. Taguchi's method can reduce
22.7% power. Further, a throughput enhancement of
41.5% is achieved. A resource optimization by
convex method for device-to-device communication
is explained in [4]. Here, results show that total
throughput and interference among the users are
optimized effectively. 5G network is promising
enhanced QoS performance as compared with the
Wi network. Here, different optimization techniques
are presented to address resource allocation in 5G as
well as the Internet of Things [5]. An improvement
in resource management has increased network
productivity.
In [6], a scheme to optimize energy for D2D is
described. A multicasting approach can optimize
power and resource block allocation in mobile
networks. An optimization scheme is proposed to
design medium access control as well as resource
allocation is presented in [7] for a cloud access
network. A deep reinforcement learning approach is
described for channel allocation. This scheme
achieved enhanced quality of experience [8]. It is
observed that throughput is enhanced in the dense
wireless local area network. In [9], resource
management for power selection as well as channel
allocation is discussed. An iterative approach
scheme to achieve the quality of experience with the
cloud is also described. A network Slicing scheme
to handle services in the next generation 5G network
is presented in [10]. It is developing business
opportunities for service providers. In [11], the
computing intelligence approach is presented for
deciding channel allocation using fuzzy logic. The
fitness function considered is the mean square error.
It achieved an increase in network capacity and
quality of experience. A neighborhood area with a
wi-fi network is described in [12]. A cuckoo search
scheme is also presented to reduce power
consumption. AN reinforcement method is
presented [13] that performs channel allocation
intelligently. The system learns and is trained from
the previous data. It is observed that there is an
enhancement in system performance. Resource
allocation scheme is presented based on the traffic
pattern in the network in [14]. It makes resources
available against unused channels

It is observed from the literature survey that
resource allocation is still of much importance in
next-generation 5G as well as 6G networks. In this
paper, the Taguchi technique proposed to achieve
better resource management is presented. Further,

an algorithm helps to allocate channels for next-
generation wireless communication.

Resource Optimization using Taguchi technique
for channel allocation

Taguchi technique consists of a total of three steps.
The first step involves identifying control factors
and their levels to create an orthogonal array. It is
known as experiment planning. Performing to
experiment on obtained array matrix is the second
step. At the last, experimental results are to be
analyzed and verified. A formal layout of
experiments is prepared to find experimental runs
and factor combinations. In this paper, the objective
is to enhance the performance of the 5G network
with the help of a channel allocation algorithm.
Further, Sir Ronald Alymer Fisher proposed
ANOVA on experimental data for statistical
analysis. The design parameters in process design
are known as the control factor. Following are the
benefits of the Taguchi technique.

Easy application and data analysis

Option to confirm predicted improvement

Improve customer satisfaction and profitability

The algorithm to allocate channels at the physical
level is explained. Further, the Taguchi approach is
used for resource optimization in terms of power and
bandwidth.
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Algorithm: Resource Optimization using the Taguchi technique for channel allocation

Input: SNR, Offset values, Number of Interleavers and Channel Bandwidth
Output: Bit Error Rate, Packet Delivery Ratio, Throughput

Initialize the scenario in the network simulator

Select Modulation technique as 16QAM, OFDM system with Turbo as Error control code

The routing protocol selected is AODV and the distribution of node station are random

Simulate the environment to obtain the QoS parameter value

Apply the Taguchi technique to find the solution for selecting the best channel for communication

Validate the result with obtain optimum settings
If not, then jump to step5
End

Table 1 presents Optimization with Taguchi
Method. Robust parameter design uses orthogonal
arrays in Taguchi designs for analyzing factors such

as the number of users, Eb/NO, and CFO with few
experimental runs.

Table 1 Taguchi Orthogonal Array Design L9

Experimental Runs Interleavers SNR Offset Bit Error Rate

1 1 15 0.0 0.0000138
2 4 15 0.1 0.000018

3 8 15 0.2 0.0000126
4 4 19 0.0 0.0000054
5 8 19 0.1 0.0000222
6 1 19 0.2 0.0000144
7 8 24 0.0 0.000015

8 1 24 0.1 0.00000108
9 4 24 0.2 0.0000018

Results and Discussion

A total of five QoS parameters with values are
considered for simulation in the Network Simulator
environment. The network performance is evaluated
with throughput at the data link layer and bit error
rate at the physical layer. Various steps considered

to decide channel allocation for communication are
as follows.

Obtain parameter value from the simulation.
Select-control parameters for the channel allocation
algorithm

Measure weighted value to decide channel
allocation for communication as shown in Table 2.
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Figure 1 : Comparison of Throughput and Packet Drop Ratio against Simulation Time

Figure 1 represents the packet-dropping ratio against
simulation time. It also shows throughput with the
same axis parameter. As the simulation time is
changed from 10 to 30 sec, the packet dropping ratio
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starts from 11000 and ends at 10100. The overall
drop of 8.18 %. Similarly, with some variation in
simulation time, an enhancement of throughput is 40
%.
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Fig 2 : Comparison of Throughput and Packet Drop Ratio against Packet size
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Figure 2 expresses the significance of changing the
size of the packet on QoS parameters. The size is
changed from 500 to 1500 bytes. An improvement
in throughput is 21.68 %. Similarly, the packet drop
ratio increased by 23.5 %. The simulation was also
performed to evaluate error rate performance as

Experimental Runs -

displayed in Figure 3. Here, signal to noise value
was varied from 0 to 25 dB. Thereafter, the impact
of frequency offset was also observed. It has
increased the bit error rate by 8.9 %. In the end, the
interleaver size also had an impact on error.
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Fig. 3 : Comparison of Bit Error Rate against Experimental Runs
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Conclusion

In this paper, a channel allocation algorithm is
implemented for the wireless network. An analysis
of variance shows the significance of control
parameters on QoS performance. The algorithm
proposed succeeded in the allocation of good
channels for communication. Further, the Taguchi
optimization method is also considered to validate
the results. The following are the observations:
Resource Optimization using the Taguchi technique
is proposed for channel allocation with a model
accuracy of 98.96 %

Throughput enhancement of 40 % and 23.5 % is
achieved against simulation time and packet size
variation

Bit Error Rate enhancement of 8.9 % at the physical
layer implies that the proposed algorithm can cater
to the impact of Carrier Frequency Offset

Future Scope

Deep learning and machine learning approach can
be used to train the network. Such network will be
able to allocate and recommend best channel for
communication.

International Journal of Intelligent Systems and Applications in Engineering

LISAE, 2023, 11(3s), 93-99 | 97



Table 2: Channel Allocation
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0.0000018 78 15 100 24 283 22 18
0.000003 40 23 75 69 245 180 5
0.0000054 49 71 64 2 38 297 43
0.0000084 244 29 63 21 183 100 14
0.0000108 45 6 63 33 165 124 02
0.0000138 167 72 57 32 27 185 23
0.0000144 293 60 30 100 249 225 01
0.000015 141 55 5 78 188 73 25
0.0000168 152 81 61 42 225 204 02
0.0000174 101 34 67 22 33 41 29
0.000018 63 12 76 26 213 55 09
0.0000186 255 11 16 79 188 133 31
0.000021 44 16 6 25 91 238 07
0.0000216 174 27 68 46 3 153 36
0.0000222 31 0 4 72 164 137 04
0.0000228 154 19 14 57 224 170 38
0.000024 219 84 62 74 22 106 40
0.0000246 262 11 45 13 15 194 17
0.0000126 134 0 82 51 72 149 21
0.0000252 60 68 81 49 272 98 02
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