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Abstract

With the continued growth and the expansion of the infrastructure-based Wireless
Local Area Network (WLAN) deployments, efficient network planning methods are required
so that the resulting WLANs can provide high Quality of Services (QoS). This research
Qp;esents a new network planning for WLANSs that considers two important QoS metrics,
including the radio signal quality in the target service areas and the system throughput. The
proposed method is a hybrid approach, accounting the physical layer and the data link layer
functionalities of the WLANS in the network planning method. Specifically, we developed a
mathematical model to determine a WLAN configuration that optimizes the network QoS in
term of the radio signal coverage and the system throughput. The proposed model separates
the physical layer considerations and the data link Iéyer contributions in order to differently
change the weights of the two characteristics of WLANs. We conducted numerical
experiments and sensitivity analysis to analyze the improvement of the network performance
and the jointed impact of the physical and the data link layer functionalities on the QoS &f
WLANSs. We found that the radio signal quality is proportional to its associated weight factor
(w,). The system throughput is, however, proportional to the value of its associated weight
factor (w,) when using a few APs (3 and 4 APs). This relationship does not hold in the case of
using more than 4 APs in which the network design yields the highest throughput when w, is
in the range from 0.3 to 0.5. Furthermore, we found that the appropriate value of the weight
factors in order to achieve high system throughput without scarifying the radio signal quality
is w, = 0.4 and w, = 0.6. Extensive numerical analysis shows that the proposed network
planning model outperforms other methods, i.e. the proposed model can enhance both QoSs
of WLANSs, whereas the signal quality based model results in low system throughput and the
throughput based model results in poor radio signal coverage. Therefore, the proposed
method can be useful in the WLAN planning process and can help the network planners in

determining the efficient WLAN configuration that can provide high network QoS.
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k=1
while(k < the number of of APs plan to place){
i = the I" AP candidate in the candidate set;
while(i < the last AP candidate in the candidate set){
place AP, temporary;
i =1
while(j < J){
assign channel j to AP, temporarity;
calculate the OF for the current £ placed APs, record it as OF,.j;

J++

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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