Department of
State Key Laboratory of E\e‘clr il Ehblaaaiin
Terahertz and Millimeter Waves e °
o FRAH RS OOt ifing ing
City University of Hong Kang

IEEE (HK) Section
APMTT

Seminar On

Continuous-Aperture Array (CAPA)-Based Wireless Communications: When Hertz
Meets Leibniz—Newton

Prof. Yuanwei Liu

The University of Hong Kong, Hong Kong

Date : 21 November 2024 (Thursday)
Time : 11:00 am — 12:00 noon
Venue ¢ Room 15-202, 15/F, State Key Laboratory of Terahertz and Millimeter Waves,

Lau Ming Wai Academic Building, City University of Hong Kong

Abstract

Multiple-antenna technologies are evolving toward larger aperture sizes, denser antenna deployments,
higher frequencies, and more flexible aperture shapes. This evolution has led to the concept of
continuous-aperture arrays (CAPA), which form a spatially continuous electromagnetic aperture.
Unlike conventional spatially discrete arrays (SPDAs), CAPA can achieve extreme spatial resolution
and approach the upper limits of spatial degrees of freedom within a given spatial resource. In this
talk, we provide a comprehensive overview of the state-of-the-art in CAPAs. We begin by introducing
the fundamental principles of CAPA, including practical implementation and signal models. Next, we
explore its information-theoretic limits in both uplink and downlink communications. Additionally,
we perform a performance analysis for CAPA-based line-of-sight and fading channels, followed by a
discussion on CAPA’s beamforming design. Throughout, we highlight the key differences between
CAPA and conventional SPDAs. Finally, we conclude with an exploration of potential opportunities
and unresolved challenges in the field of CAPA.
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