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Abstract: This document introduces descriptions and requirements of 5G wireless sensing performance regarding section overview
1. Introduction
This pCR introduces descriptions on some key attributes during sensing operation in section overview.
2. Reason for Change
More descriptions on key attributes during sensing operation is addeded as a subsection in overview part.
3. Proposal
It is proposed to agree on the following changes to 3GPP TS 22.137.


* * * First Change * * * *
[bookmark: _Toc134813174]4	Overview 
X.Y		Sensing operation and key attributes
Sensing using 5G signals is the operation of sensing receiver that detects events or changes in its environment via receiving, and processing the 5G signals transmitted by the sensing transmitter. Goals of sensing include to localise and track objects or targets (especially passive objects that are without UE ID), extract features from objects (e.g., shape sensing), and classify states of the environments (e.g., indoor and outdoor). 
Different operating frequencies lead to different properties. To ensure the service performance, the 5G sensing signal path should be resolvable in at least one domain among delay, AoD, AoA or Doppler depending on the applications. The resolution can be improved by e.g. larger bandwidth (delay resolution), larger aperture of the transmit array (AoD resolution), larger aperture of the receive array (AoA resolution), longer coherent processing interval (CPI) (Doppler resolution). The propagation environment also plays an important role in the sensing performance. Environments with many objects that can block radio signals lead to interruption of the LoS path and reflections/scattering can increase the number of interfering signal paths, as well as clutter, higher frequency is foreseen to be more vulnerable to the environment, such as sub-THz frequencies, signals are also affected by molecular absorption. 
5G wireless sensing can be an enabler for the following applications:
Detection: the radio signal is processed to extract distances, angles, or Doppler shifts, to detect the presence and state (position, velocity) of objects/targets. This mainly enables intruder detection applications in static areas, such as home intruder detection, highway/railway human/animal detection, UAV as intruder flying into restriction area (typical 3D zone).
Tracking: the radio signal is processed to extract distances, angles, or Doppler shifts, to detect the presence and state (position, velocity) of objects/targets first, followed by data association (utilizing sensing assistance information) with the object/target for tracking. This mainly enables navigation applications to track the moving area with the object/target, such as car navigation, UAV navigation, AGV tracking, and even can further enable car/UAV/AGV collision avoidance applications.
Environment monitoring: relies on features extracted from the received waveform, or directly on the received waveform by utilizing machine learning for classification or regression. In the context of this document, such applications can be achieved by extracting features from the receiver waveform, e.g. tourist monitoring can via measuring the RSRP attenuation to determine the presence of people; rainfall monitoring can via measuring the RSRP attenuation to determine the rainfall intensity. This mainly enables weather monitoring applications in static area such as weather monitoring, tourist monitoring.
Motion monitoring: relies on features extracted from the received waveform, or directly on the received waveform by utilizing machine learning for classification or regression. In the context of this document, such applications can be achieved by extracting features from the receiver waveform, e.g. sleep monitoring can via measuring the micro doppler shift over a period to determine people’s respiration rate. This mainly enables monitoring applications such as health monitoring, gesture recognition.
Detecting the presence of an object/target or an event has happened or not is prior to all the above applications.

* * * End of Changes * * * *
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