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Abstract

This paper presents the analytic derivation of the SINE, when a linear array antenna is accommodated into the cellular
CDMA basestation receiver, in relation to the two major performance effecting factors in beamforming(BF) applications,
i. e, the direction selectivity, which refers to the narrowness of the mainbeam width, and the direction-of-arrival(DOA)
estimation accuracy. The analytically derived results are compared with the operation simulation of the receiver realized
with the several BF algorithms and their agreements are confirmed, consequently verifying the correctness of the analysis
and the operation simulation. In order to investigate separately the effects of the errors occurring in the direction estimation
and in the interference suppression, which are the two major functional components of general BF algorithms, both the
algorithms of steering BF and the minimum- variance- distortionless-response(MVDR) BF are applied to the analysis. A
signal model to reflect the spatially scattering phenomenon of the RF waves entering into the array antenna, which directly
affects on the accuracy of the BF algorithm’s direction estimation, is also suggested in this paper and applied to the
analysis and the operation simulation. It is confirmed from the results that the enhancement of the direction selectivity
of the array antenna is not desirable in view of both the implementation economy and the BF algorithm’s robustness
to the erroneous factors. Such a trade-off characteristics is significant in the sense that it can be capitalized to obtain an
economic means of BF implementation that does not severely deteriorate its performance while ensuring the robustness
to the erroneous effects, consequently manifesting the significance of the analysis results of this paper that can be used
as a design reference in developing BF algorithms to the cellular CDMA system.
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