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ABSTRACT
Channel state information (CSI) is widely used for joint com-

munication and sensing in sub-6GHz wireless networks,

but its application at mmWave frequencies remains under-

explored. This work applies a quantized amplitude-based

CSI similarity metric to data from a 28GHz indoor testbed,

showing the feasibility of CSI-based ambient sensing in next-

generation wireless networks.
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1 INTRODUCTION
Joint communication and sensing (JCAS) is emerging as a

foundational technique for next-generation Wi-Fi and up-

coming beyond-5G cellular networks. The possibility of ac-

quiring information about the surrounding environment in

parallel to communication has drawn the attention of both

academia and industry for years. By leveraging the channel

state information (CSI) extracted from a receiver, it is possible

to capture the “electromagnetic footprint” that the propaga-

tion environment embeds within the signal [4]. Through Wi-

Fi CSI analysis, recent deep learning (DL)-based approaches

yield impressive results in performing passive localization

[3] and activity recognition tasks [1].

However, as the demand for faster and energy-efficient

wireless communication keeps rising, newer technologies

than traditional sub-6GHz telecommunication networks are

being targeted: the attention has shifted to mmWave commu-

nications, which are the object of feasibility and resilience

studies in real-world applications [5]. Integrating the CSI-

based JCAS approach with mmWave communications can

lead to high-resolution ambient sensing, while also enabling

high-speed, directional communications, laying the founda-

tions for truly intelligent and adaptive wireless networks.

2 CSI PROCESSING ALGORITHM
Building on the framework suggested in [2], this work ex-

tends the application of the quantitative analysis of Wi-Fi

CSI to CSI samples collected in a communication system

operating at 28GHz. The goal is to be able to discriminate

scenarios (e.g., empty room, one person standing still, one

person walking) based on a quantitative analysis of CSI am-

plitudes. One CSI sample is extracted from each received

packet. It represents channel distortion measured at the re-

ceiver: C(𝑛) = 𝐴C (𝑛)𝑒 𝑗∠C(𝑛) where 𝑛 ∈ SC = [ −𝑁SC

2
,
𝑁SC

2
−1]

is the subcarrier index of the orthogonal frequency divi-

sion multiplexing (OFDM) modulation. In a collection of𝑀C
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