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With the rapid evolution of communication technologies, mobile networks are advancing from 5G to 6G. One of
the key technologies in 5G is massive MIMO, which in 6G has evolved into extremely large-scale MIMO (XL-
MIMO) operating in the TeraHz band. Under these conditions, users are more likely to fall within the near-field
region, where conventional far-field-based performance analyses become inaccurate. Therefore, it is essential to
use near—field channel models for more precise evaluation. In this work, we revisit performance metrics such as
the received signal-to—noise ratio based on specific near-field wave models. \We derive generalized formulas for
received power across different wave models and antenna configurations. Moreover, we develop a new closed-
form expression for inter-user correlation using the stationary phase method. These findings are applicable to
various beamforming techniques and multipath environments. Using these results, we conduct a sum-rate
analysis for different antenna array structures and near—field channel models in a multi-user XL-MIMO system.
This study supports more accurate modeling and efficient algorithm design for near-field MIMO systems in 6G.
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