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ABSTRACT
In this paper, we first address the problem of designing per-user-per-weight (PUPW) downlink beamformer provided that downlink
channel covariance matrix (DCCM) is well known. The weights for both underloaded (array size exceeds number of users) and
overloaded (number of users exceeds array size) schemes are designed to minimize power consumption at basestation (BS) so as to
completely remove multiple access interference (MAI). However, since the DCCM is never perfectly known, we present extensive
analysis on the performance degradation caused by spatial signatures mismatched effect. Furthermore, to improve the robustness to
mismatch or pointing error, we add pseudo noise on DCCM to derive the weight vectors in underloaded system; while in overloaded
scheme, the total-least-squares (TLS) based robust downlink beamformer is proposed. Computer simulations under different
scenarios not only show the sensitivity of performance degradation with respect to DCCM mismatch but also demonstrate that the
proposed algorithms have comprehensively improved the performance compared with the beamformer without robust processing.
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