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Beamspace Channel Estimation Using the Alternating Direction
Method of Multipliers ADMM

Accurate channel estimation in milimeter-wave (mmWave) massive
communication systems remains challenging due to high noise
interference and limited pilot in sparse beamspace environments. The
sparse nature of beamspace channels in lens antenna array systems
motivates formulating channel estimation as sparse signal recovery. This
paper proposes an approach to solve the beamspace channel estimation
problem based on the Alternating Direction Method of Multipliers (ADMM),
which addresses this challenge through a Lagrangian multiplier—based
optimization framework with controlled sparsity regularization adapted to
noise levels. The performance of the proposed method is evaluated
compared to established algorithms such as Approximate Message
Passing (AMP), Orthogonal Matching Pursuit (OMP), and Support
Detection (SD) using Saleh-Valenzuela and DEEP-MIMO channel
models for Uniform Linear Array (ULA) and Uniform Planar Array (UPA).
configurations. Spectral efficiency, Energy efficiency and Normalized

Mean Square Error (NMSE) simulation results demonstrate that ADMM
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achieves superior estimation accuracy, particularly for low signal-to—noise
ratios SNR < 4.5 dB, with improvements up to 2 dB compared to other
methods. The ability to overcome channel noise and convergence stability
makes ADMM a suitable solution for channel estimation in practical 5G
millimeter-wave systems that require achieving high estimation accuracy

to increase hybrid beamforming efficiency and improve performance.

Key words: Lens antenna array, Millimeter-wave Massive MIMO,
Beamspace channel, Approximate Message Passing AMP, Orthogonal
Matching Pursuit OMP, Support Detection SD, Alternating Direction
Method of Multipliers ADMM.
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