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Abstract: With the development of millimeter-wave technology, ISAC systems offer high resolution and wide bandwidth
but suffer from limited RF chains and high energy consumption. To address these challenges, this paper proposes a dy-
namic subarray hybrid beamforming scheme for joint communication, sensing, and energy efficiency optimization. A
multi-user multi-target millimeter-wave ISAC system with a partially connected hybrid architecture is first established.
An energy-efficiency maximization problem is then formulated under communication and sensing constraints, where a
low-complexity sensing surrogate metric based on the structure of the FIM is adopted to characterize sensing perfor-
mance. To tackle the coupling among subarray partitioning, analog precoding, and digital precoding, as well as the non-
convex constant-modulus constraints, a two-stage optimization framework is developed. Specifically, a fixed subarray
structure is first designed, followed by greedy dynamic subarray partitioning based on the user-weighted total gain. The
digital precoder is then optimized using successive convex approximation and semidefinite relaxation. Simulation results
show that the proposed scheme significantly reduces the number of RF chains and hardware complexity while achieving
performance close to fully digital beamforming and improving energy efficiency in multi-user multi-target scenarios.
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