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Abstract

Wireless local area network (WLAN) is being used at many hotspots
places, e.g. in office buildings, universities, hospitals, airports, etc. with
the raise in the explosive demands of high-capacity and broadband
wireless access. WLANSs need to continuous increase in the number of
cells and utilization of higher frequency bands. This leads to a large
amount of base stations (BSs) to be deployed; therefore, cost-effective to
build more BSs with the required infrastructure must increase
accordingly. To overcome this problem the Radio over Fiber (RoF)
technology is being explored and used because of its many highlighted
advantages. It provides functionally with simple BSs that are
interconnected to a central site (CS) via an optical fibers.

This thesis is conducted to investigate possibility incorporate the new
standard of WLAN (i.e. IEEE802.11n) over fiber network. This work is
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divided into two main parts. In the first, we propose designing WLAN
over fiber network for Basrah university campus. This design shows all
the requirements to be provided to meet the needs of all users in
perspective of speed and cost. In the second, we investigate performance
impairments due to constraints imposed by the MAC layer when optical
fiber is used to extend the reach of an IEEE 802.11n network.

The performance of the network is investigated to show the relation
between the network throughput with the length of the fiber, number of
users, payload size, data rate and number of antennas. In additional, the
analyses are based on both variants of the IEEE 802.11 Distributed
Coordination Function. Also, both UDP and TCP packet transmissions
are taken into account. Simulations are performed using the Matlab
software package. The results indicate that throughput decreases as fiber
length increases and the maximum length of fiber could be deployed in a
standard 802.11n system is constrainted by ACK, RTS timeout value. In
addition, we can clearly see that increase number of stations and amount
of error in the transmission channel make throughput decrease gradually
for UDP and TCP in both acess mechanism. Finally, use more than one
antenna by RAU lets throughput increase data rate to a marked value.

file:///D:/Imarch2013/abstengalimham2012.htm

22



