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[ Abstract] Cell-free massive Multiple Input Multiple Output (MIMO ) systems achieve macro diversity gain and low path
loss owing to the large-scale deployment of Access Points (AP) , but the resulting large power loss also leads to an imbalance
with respect to system energy efficiency. To address the energy efficiency quality imbalance problem of multi-AP joint
cooperation in cell-free massive MIMO systems, this paper proposes an energy efficiency equalization method based on Analog-
to-Digital Converter (ADC) precision and AP selection.First, the Poisson process is used to model the user distribution, and
the closed-form solutions of spectral efficiency and energy efficiency are derived when all AP are activated.Then, the effective
channel and interference channel gain are considered as a kind of indicator to obtain the corresponding channel covariance
matrix by using the method of descending order index, step-by-step according to the index of AP set selection. When using
the AP service users to determine whether the change in the spectral efficiency difference is less than the threshold, stop filter
and determine the AP combination of low interference between users.Finally, through the joint optimization of ADC precision
and AP selection, the optimal quantization number is obtained to achieve a balance in terms of the system spectral efficiency
and energy efficiency. Simulation results show that compared with the AP selection method based on full AP selection and
large-scale fading, the proposed method can achieve a better energy efficiency balance, especially in the user intensive area,
which can improve energy efficiency by about 20%.Moreover, the use of max-min power control can further realize good
regional consistent user service quality.
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