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BEAMFORMING/FRACTIONAL FREQUENCY REUSE/LINEAR ARRAY

CELLULAR SYSTEM/OFDMA

Several occurring standards for cellular broadband networks, such as WiMAX
or LTE, are based on OFDMA. This is because it can reduce multipath interference
and enhance bandwidth efficiency of the systems. However, the OFDMA technique
cannot provide full benefits due to the problem of Inter-Cell Interference (ICI) from
neighboring cells. To tackle the problem, the frequency resource is divided and
differently allocated between cell-center and cell-edge area, so called Fractional
Frequency Reuse (FFR). Furthermore, the concept of horizontal beamforming
technique has been proposed to tackle ICI problem. However, the problem still
remains when the directions of ICI signal from neighboring cells are the same as the
one of desired signal in the cell of interest. Moreover, several antenna types used to
perform vertical beamforming cooperating with FFR technique have been proposed to
steer their beams to desired directions. Nevertheless, the mentioned concepts are
considerably not practical as there are some difficulties in installing the large antennas
at Base Station (BS).

Therefore, this thesis aims to reduce ICI using vertical beamforming in two
areas: cell-center and cell-edge, separately. Moreover, beam patterns are simulated

according to the BS antenna currently utilized nowadays in order to see its real



performance. Then, the radiation patterns are tested under real circumstance. The
radiation pattern from experimental results is compared with the ones from simulation
and commercial data. Also, the performance in terms of SINR and channel capacity
employing experimental results are exposed to confirm that the proposed concept is

able to improve the performance of cellular networks.
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