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Abstract

Mobile network operators try to keep up with the growing demands of the
users and use different bands and carriers, which itself increases the interference of
the system and degrades the network quality. It is almost impossible to detect and
resolve these issues one by one due to the scale and complexity of the system.
Therefore, more and more operators are introducing the solutions that can
automatically change network settings and improve network quality. Automated
Cell Planning module uses different algorithms that requires optimization and
efficiency improvement. This can be accomplished by splitting the cluster into
small bins and selecting worst areas for brute force attack that can reduce the
number of iteration hundreds of times. Reducing the number of possible settings
decreases the computation time and makes the whole process more efficient.

The dissertation discusses 4G and 5G SON algorithm. The brute force method has
become very inefficient due to the exponential growth of the network elements,
which requires very large computational resources and makes it almost impossible
to detect and respond to problems on time. Geolocated degradations that are
aggregated and sorted on bin levels, allow us to predict and exclude parameter
values that will deteriorate the quality of the system. This method significantly
reduces the number of iterations, which is a key indicator of system efficiency.
Increased efficiency allows us to focus on cells causing the network performance
degradation and allow operators to automatically and timely adjust network
settings.

The focus of this work is to evaluate existing ACP algorithms for 4G and 5G
wireless network and develop the new, efficient algorithm with the intention to
maximize system SINR and improve overall system spectral efficiency. We
conducted cluster level simulations in order to assess computation time
improvement. The simulation results show that the proposed Worst Bin Brute
Force Algorithm can deliver better performance of the module itself. And most
importantly, the results also prove that proposed algorithm can improve the
system stability, duration and CPU load while achieving reasonable quality
improvements. The provided formulae above show that the existing algorithms are
limited for large systems. Therefore, we proposed to divide them into small
clusters that can be processed in parallel. Due to the exponential dependency of
the number of the cells in selected area we found that the best performance can be
achieved at the area containing not more than 1000x1000 bins. Furthermore, using
MMR for ACP is innovative approach that does not require decoding tons of
binary files and has better accuracy. In order to make the algorithm more flexible
we can consider more configurable variables, such as transmit power, azimuth,
height, etc. However, as mentioned above, its implementation can dramatically
increase calculation time due to computational complexity.

Due to expensive computation procedures and long-lasting calculation, ACP
module integration into SON systems seems to be very problematic. We need to
include more parameters to make ACP module more flexible and add more
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intelligence to detect and exclude the problematic settings that will reduce the
number of iterations even more and reduces the calculation time. We used
different geolocation methods in our previous studies and found that mobile
measurement-based geolocation shows much better results than CTR or RTT+TA
based location detection. However, this methodology can also be adopted for any
type of geolocation data sources. Use of geolocated measurements can fill the gap
between the customer based and network element-based optimization tactics. We
also found in our previous work that multi-user network resource allocation and
distribution can also affect the system load and can be used in customized packet
scheduling algorithms . Efficient algorithm will give us opportunity to scale it on
large systems, detect the problematic cells and improve the network quality in a
timely manner.
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