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o ABSTRACT o

As telecommunications networks evolve into the fifth generation, 5G, channel
allocation has become vital to improving network performance and enhancing user
experience. 5G is a revolution in the world of communications, providing ultra-fast speeds,
lower latency, and greater capacity compared to previous generations. As the number of
devices connected to the Internet increases and the volume of data sent and received
increases dramatically, channel allocation becomes an essential element to ensure optimal
use of the network and reduce interference.

Frequency bands available to users or services are assigned through channel
assignment, a critical process for improving network performance and user experience. With
the increasing complexity of 5G networks and their ever-changing adaptive structures,
engineers face challenges in adapting to these conditions, which calls for the use of advanced
optimization techniques.

In this context, comes the role of nature-inspired algorithms such as the genetic
algorithm and the enhanced ant colony algorithm, which leverage the principles of evolution
and swarm intelligence to efficiently search solution spaces and optimize channel allocation.
In this research, both algorithms were simulated and the call blocking probability (CBP) was
measured using the working environment (PyCharm) based on the Python programming
language. The results showed that the genetic algorithm achieved better performance and
achieved a lower probability of blocking calls compared to the ant colony algorithm.
Keywords: Channel allocation - genetic algorithm - ant colony optimization algorithm - call
blocking probability.

* Engineer, Department of communication Technology Engineering, Information and Communication
Technology Engineering, Tartous University, Syria.
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