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ABSTRACT

In this paper, we consider designing a multi-input multi-output (MIMO) overlay system for fixed MIMO
wireless link, where a frequency flat narrowband channel is shared by multiple transmitter and receiver pairs.
Assuming the perfect knowledge of the second-order statistics of the received legacy signals and the composite
channels from the overlay transmitter to the legacy receivers, the jointly optimal linear precoder and decoder
matrices of the MIMO overlay system is derived to minimize the total mean squared error (MSE) of the data
symbol vector, subject to total average transmission power and zero interference induced to legacy MIMO
systems already existing in the frequency band of interest. Furthermore, the necessary and sufficient condition for

the existence of the optimal solution is also derived.
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