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Performance analysis of hierarchical distributed antenna systems

Jiang Zhanjun™ ™, Zheng Yufu” , Wang Dongming™* , Wang Yan ™
(" School of Electronic and Information Engineering, Lanzhou Jiaotong University, Lanzhou 730070)
(™ National Mobile Communications Research Laboratory, Southeast University, Nanjing 210096)
Abstract

A hierarchical distributed antenna system (HDAS) is presented. In the system, a remote access unit (RAU) covers
the whole generalized cell (GN-cell) with a larger transmit power, and other RAUs serve hot-spots or poor-channel areas
with smaller power in an overlaid manner. The signal to interference ratios (SIR) of both the uplink and the downlink of
the HDAS are analyzed in a code division multiple access (CDMA) based network. A SIR balanced power control algo-
rithm is used in the uplink and the RAU selection is employed in the downlink. The analysis and simulation results show
that the SIR of the uplink grows with the number of RAUs in the GN-cell. And the SIRs of both the uplink and the down-
link are independent of locations of RAUs with smaller power and the distribution of mobile stations in the GN-cell when
the RAKE receiver is used in the downlink. The results show that the HDAS can solve the problems such as the enhance-
ment of system capacity and frequent handoffs that are caused by the uneven distribution of users.

Key words: hierarchical network structure, distributed antenna systems (DAS), remote access units selection,

power control
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