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Abstract
Finding the optimal signal covariance matrix in a multiple-input multiple-output (MIMO) multiple access
channel is a challenging optimization problem because the problem's inherent constraints (positivedefiniteness of the covariance matrices) are not explicit, so standard optimization techniques do not apply.
Moreover, if the channels are not static but fluctuate stochastically over time, the situation gets even worse
because standard solution methods based on "waterfilling" lose many of their convergence properties.
This talk will outline a novel optimization method based on "exponential learning", an approach which
applies to general (quasi-)convex problems defined over sets of positive-definite matrices. Focusing on the
MIMO problem at hand, we will see that if the channels are static, the system users converge to a power
allocation profile which attains the sum capacity of the channel exponentially fast (in practice, within a
few iterations); otherwise, in the case of ergodically fluctuating channels, users converge to a power profile
which attains their ergodic sum capacity instead. Importantly, the convergence speed of this algorithm can
be controlled by tuning the users' learning rate; as a result, the algorithm converges within a few iterations
even when the number of users and/or antennas per user in the system is very large.
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