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Abstract: In an extra large scale Multiple-Input Multiple-Output(MIMO) system where the Visibility
Regions(VR) of different users are overlapping, the ergodic sum-rate is maximized by designing power
allocation. Specifically, one base station equipped with an extra large scale array serves multiple users equipped
with single-antenna, and their VRs are overlapped with adjacent users’. To reduce the inter-users interference
and precoding complexity, the base station array is divided into several subarrays by the VR distributions, and
then the regularized zero forcing precoding is employed for different subarray respectively. Furthermore, by
exploiting the statistical channel state information, an approximation of the ergodic sum-rate is derived based
on the large-dimensional random matrix theory. Based on the approximations, an optimal power allocation
solution for different users is given in closed-form. Simulations illustrate that the proposed approximation fits
the ergodic results well, and the proposed power allocation method can effectively improve system performances.
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