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BORIBOON DEEKA: OPTIMAL FREQUENCY ASSIGNMENT FOR

WIRELESS LOCAL AREA NETWORK USING HYBRID SIR AND
CSMAJ/CA. THESIS ADVISOR: ASST. PROF CHUTIMA PROMMAK,

PhD., 80 PP.

FREQUENCY ASSIGNMENT/ WIRELESS LOCAL AREA NETWORK

Wireless Local Area Network (WLAN) systems based on the IEEE standard
802.11 are today growing worldwide. The WLANSs operate in the unlicensed ISM
frequency contribute to rapid wireless network development. The 802.11 standard
divides the 2.4 GHz band into eleven channels, there are three channels whose
bandwidths do not overlap each other. Those channels are 1, 6 and 11. From the
limited number of channels exist in the available frequency spectrum for WLAN
deployment requires that some channels are reused. The reuse of frequency channels
in neighboring cells can cause interferences in the service area. In consequence, an
efficient assignment of channels becomes necessary to avoid and minimize
interference. So a major challenge in designing wireless networks is the frequency
assignment problem.

Traditionally, the frequency channel assignment used in the cellular network
design and radio broadcast system and it can not be directly applied to WLAN cause
of the difference of frequency channel dividing and medium access protocol
functionalities. And the existing frequency assignment used in WLAN does not
consider CSMA/CA functionalities or does not consider the physical layer in order to
the WLAN can not give the highest efficiency. This thesis develop the optimal
frequency assignment for WLAN, this algorithm is a cross - layer approach,

accounting the signal quality and the system



throughput. On the basis of the signal quality and the system throughput
considerations, the problem of assigning the best frequency channel set to APs in
WLANSs to enhance the WLAN system performance.

The simulations have been performed to evaluate the performance of the
proposed technique divided in to two phases. First, to study the effect of the weight

factor, w, and w,and found that when w =w, =0.5, the resulting network has high

system throughput and high percentage of coverage area. Finally, the simulation to
evaluate the performance of developed technique, by compare with two other
techniques, the throughput based technique and the signal quality based technique.
Two environments are uniform distribution of user and group distribution of user. The
simulation result show that the Hybrid technique gives good results in both coverage
area and system throughput, especially in users have uniform distribution Hybrid
technique give system throughput 78% over the technique consider only signal quality
and Hybrid technique give coverage area 58% over the technique that consider only
CSMA/CA.

Furthermore this thesis use patching algorithm to search the results. It can
decrease complexity of Hybrid technique and time-using for searching result compare
with exhaustive search technique. It can reduce searching time for 45 hours when six
APs are installed. Hybrid technique has good performance and suitable for frequency

assignment for WLAN.
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k=1,
while(k < the number of of APs plan to place){
i = the 1" AP candidate in the candidate set;
while(i < the last AP candidate in the candidate set){
place AP, temporary;
=1
while(j < J){
assign channel j to AP, temporarity;
calculate the OF for the current k placed APs, record it as OF;;
i+
i = next;
pickup the largest OF;
AP, is placed and channel j is assigned to it temporarity;
update candidate set;
K++;

¥

converge on the local optimum.
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