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Abstract: This document proposes a use case of NR based sensing for air pollution monitoring
1. Introduction
Introduce a air pollution monitoring use case into the sensing study
2. Reason for Change
Adding a use case with potential functional requirements and KPIs for air pollution monitoring to the study
3. Conclusions
none
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 v0.3.0.
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5.x	Use case on pollution monitoring using Integrated Sensing and Communication
5.x.1	Description
Air pollution monitoring is critical for protecting public health and the environment. The air we breathe has a direct impact on our health, and exposure to certain pollutants can cause a range of health problems, including respiratory and cardiovascular disease, cancer, and other illnesses. 
Current air quality monitoring is based on either professional monitoring systems are using large number of low-cost air quality monitoring sensors into public transportation or other parts of urban infrastructure. The professional monitoring system are highly expensive and suffers from low spatial resolution while using millions of low-cost sensors results in poor accuracy unless sensors are periodically re-calibrated [50]. 
In a 5G network, base stations are deployed by operators with radio cell planning that allows them to cover a wide area. By using these base stations to monitor air pollution, it is possible to track levels of pollutants across cities and along the highways. 
The mmwave frequencies used for New Radio (NR) can be affected by the absorption of molecular substances in the air, which can reduce the strength of the signal. The major air pollutants in atmosphere have known to degrade the performance of mmWave links, and in particular the particulate matter (PM) causes the highest attenuation to mmWave signals [51][52].
The impairment of mmWave due to atmospheric attenuation cause by the presence of particulate matter (PM) can be quantified and modelling the base station signal measurements, we are able to know the pollution level.
5.x.2	Pre-conditions
City A is a mid-size city in a developing world with high level of air pollution. The quality of air pollution is worse along the highways during the morning and evening commute hours. City needs to monitor the pollution level for statistical as well as practical purposes. High levels of air, water, and soil pollution can cause respiratory problems, neurological damage, and a range of other health issues. Additionally, pollution can also harm the environment by damaging ecosystems and wildlife. By monitoring pollution levels, a city can take steps to reduce pollution and prevent harmful health and environmental impacts.
5.x.3	Service Flows
1. CityA has a agreement with OperatorA for measuring the air pollution along the highways during the peak traffic hours.
2. OperatorA has intensive coverage of the parts of city the govt is interested to monitor the pollution and has deployed mmwave frequencies in its network. 
3. The base station (or CPE) coordinates with customer’s phone (5G UE) to perform the sensing measurement. The base station and the 5G UE can be transmitter and receiver or vice versa. The receiver measures the 5G wireless signal’s attenuation of mmWave signals as they travel from the transmitter to the receiver and collects them as the sensing measurement data.
4. The receiver sends the NR based sensing measurement data every minute (time duration is configurable) and the 5G system processes the sensing measurement data to obtain sensing results and exposes the NR based sensing results to operator’s data center or authorised 3rd party application server via the core network.
5. Based on the sensing results above, the application server obtains the pollution information associated with location information. Operator A or 3rd party processes the data to generate air pollution maps and other relevant metrics, which are then made available to City A.
6. Operator A provides regular reports to City A on the air pollution levels, enabling the city to track progress and evaluate the effectiveness of its pollution reduction measures.
5.x.4	Post-conditions
City A will get data for the levels of pollution along a certain part of the city. City A can use this data to respond promptly and take action to reduce the pollution, such as imposing stricter regulations or enforcing penalties on polluters.
5.x.5	Existing feature partly or fully covering use case functionality
[PR. 5.3.6 – 001] The 5G system shall support collection of the NR based sensing measurement data from the base station.
[PR. 5.3.6 – 002] Based on operator’s policy, the 5G system shall support mechanisms to process the sensing measurement data to derive the sensing results.
[PR. 5.3.6 – 003] Based on operator’s policy, the 5G system shall provide mechanisms to expose NR based sensing results with assisted information, e.g. location, to a trusted 3rd party application via the core network.
5.x.6	Potential New Requirements needed to support the use case
[PR. 5.x.6 – 001] Based on operator’s policy, the 5G system shall provide mechanism to authorised 3rd party to configure the rate at which sensing is performed.
[PR. 5.x.6 – 002] The 5G system shall support sensing services with KPIs as given Table 5.3.6-1.
Table 5.3.6-1	Performance requirements of sensing results for rainfall monitoring
	Scenario
	Sensing service area
	Confidence level [%]
	Maximum Range[m]
	Accuracy of positioning estimate by sensing (for a target confidence level)
	Accuracy of velocity estimate by sensing (for a target confidence level)
	Sensing resolution
	Max sensing Services latency[ms]
	Refreshing rate [s]
	Missed detection [%]

	False alarm [%]


	
	
	
	
	Horizontal
[m]
	Vertical
[m]
	Horizontal
[m/s]
	Vertical
[m/s]
	Range resolution
[m]
	Velocity resolution (horizontal/ vertical)
[m/s x m/s]
	
	
	
	

	Pollution monitoring
	outdoor
	95
	200
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	60 sec
	1 min, application configurable
	5
	5

	NOTE 1: The terms in Table 5.3.6-1 are found in Section 3.1.
NOTE 2: Numbers are derived from [5],[50]
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