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Study on spectrum and energy efficiency for mobile WiMAX networks

Xie Zhibin* , Yang Wei® , Xu Changlong *
( * School of Electronic and Information Engineering, Beijing Jiaotong University, Beijing, 100044 )
( ™ National Mobile Communications Research Laboratory, Southeast University, Nanjing 210096)
Abstract
Based on the IEEE802. 16e protocol, the method for approximate calculation of the signal to interference plus
noise ratio (SINR) of a world wide interoperability for microwave access ( WiMAX) cell in the case of multi-cell/
multi-user was deduced. By using the SINR, the spectrum efficiency and the energy efficiency of a central cell were
calculated for a WiMAX 7-cell model. The relationships between the spectrum efficiency, the energy efficiency and
the network parameters such as cell radius and transmitted power were analyzed to provide the theory basis for net-
work energy consumption optimization. The simulation results show that the spectrum efficiency of the link is mainly
affected by the distance between a user’ s location and the base station (BS), and the transmitted power has little
effect on it; the spectrum efficiency of a cell is mainly affected by interference when its radius is small and by noise
when the radius is large; the energy efficiency reaches a maximum value for a specific transmitted power; the ener-
gy efficiency grows with the transmission bandwidth increasing. The resulis can help to make decisions about cell
radius or transmitted power so as to reduce the energy consumption of networks.
Key words: mobile world wide interoperability for microwave access ( WiMAX ), multi-cell, multi-users,

spectrum efficiency, energy efficiency
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