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# # 5570415121 : MAJOR ELECTRICAL ENGINEERING

KEYWORDS: HETEROGENEOUS WIRELESS NETWORKS/ LOAD BALANCING/ MI-

GRATION OF USER EQUIPMENT.
SINGHA PRAPOJJANAPORN : PERFORMANCE EVALUATION OF HETERO-
GENEOUS WIRELESS NETWORK WITH MIGRATION OF USER EQUIPMEN-
T. ADVISOR: ASST. PROF. CHAODIT ASWAKUL, Ph.D., 54 pp.

This thesis presents a performance evaluation of heterogeneous wireless networks
based on overlays of new/existing radio access technologies, while old equipments which
are compatible with only the existing but not the new networks are gradually replaced by
those new user equipments that work with both the existing and new networks. The thesis
uses an average probability for call blocking of new network and an average probability for
call blocking of the existing network as the main QoS parameter, and varies the percentage
of traffic intensity generated from new user equipments to analyze affects from the migration
of user equipment.

Logically, the migration of user equipment should increase the flexibility of a
load balancing in the heterogeneous wireless networks and give an improved QoS on the
existing network especially at the full migration point of user equipment which should be
the optimum point since all user equipments could access to all available networks and give
the best resource utilisation in the heterogeneous wireless networks. But, in this thesis, we
will present the mathematical derivation to prove that the efficiency of existing network at
the full migration point of user equipment is worse than the efficiency of existing network at
the non-full migration point based on the assumptions of the operating sector which accords
to the practical situation e.g. hotspot installation type of the new network. And from those
mathematical derivations, we could give the sufficient conditions of the occurring paradox
phenomenon, and define the guarantee part of the improved QoS on the existing network
and the unpredictable part of the QoS on the existing network during the migration of
user equipment. Moreover, this thesis also provides numerical and simulation results which
show that the migration of user equipment may lead to degraded QoS on both the new and
existing networks if the traffic intensity in each sector is largely different. By the way, our
additional numerical results show that the migration of user equipment always improves the

overall QoS on the heterogeneous wireless networks.
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Average Probability for Call Blocking of Networks
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