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Abstract: This contribution presents the use case of weather monitoringrainfall monitoring for the FS_Sensing.

* * * First Change * * * *
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* * * Second Change * * * *
5.x	Use case of weather monitoringrainfall monitoring
[bookmark: _Toc100862437][bookmark: _Toc100921161]5.x.1	Description
Rainfall monitoring is a topic of great importance for several application contexts: hydraulic structure design, agriculture, weather forecasting, climate modelling, etc. At present, the most widely used measurement method is rain gauge. 
Traditional humidity and Particulate Matter (PM) air quality measurementsrainfall monitoring use a hydrometer and PM Air quality detectorrain gauges, which are located at a particular location. Wide-area humidity and weather quality measurementsrainfall monitoring using traditional rain gauges would be costly. The base stations are deployed by the operators with radio cell planning that could cover a widewider  area. With base stations monitoring the weatherrainfall, for example rain rate (mm/h), it could obtain a horizontally widewider-area measurement. 
Radio signals, as they propagate through the atmosphere, are reduced in intensity by constituents of the atmosphere. Oxygen and water vapor are the two major components which are responsible for the signal absorption. If it is a rainy day, an additional attenuation caused by rain further increases the propagation path loss.[z] The rain attenuation depends on the size and distribution of the water droplets, hence, by quantifying and modelling the base station signal measurements, we are able to know the rain rate. 

The mmWave bands, such as 28GHz and 38GHz have been used to assess coverage, large-scale path loss, and fading and multipath effects[y]. Since the 28 GHz and 38 GHz bands are also licensed for wireless backhaul communications, these frequencies can used for rainfall monitoring[z].
The granularity of the weather monitoringrainfall monitoring couldwould be smaller than the traditional measurements.
[image: ]

Figure 5.x.1-1: weather monitoring
[bookmark: _Toc100862438][bookmark: _Toc100921162]5.x.2	Pre-conditions
Peter is a farmer who takes care of a big farm that grows different crops. Peter needs to monitor the humidity of his farm to water the crops. With different humidity levels, Peter could have different plans for the amount of water for irrigation. When the humidity level changes, Peter needs to adjust the watering plan accordingly in time. rainfall of his farm to manage reasonable irrigation, drainage and fertilizer. When there is less rainfall, Peter can select reasonable irrigation plans to improve the farmland water content condition. When there is high rainfall, Peter should improve the drainage system and fertilize the crops to avoid crop losses.
Peter wants to know the PM air quality. Peter pays attention to the air quality of his farm because he wants to achieve green and sustainable agriculture activities in his farm.
[bookmark: _Toc100862439][bookmark: _Toc100921163]5.x.3	Service Flows
1. Peter has a subscription for the premium service of weatherrainfall monitoring for a more granular location. 
2. Peter is at daily working routine, and wants to check the timely weatherrainfall information from the weather application on his phone.
3. The base station obtains the NR based sensing measurement data every hour and the 5G system exposes NR based sensing measurement data or sensing reslults to the weather application via the core network.
4. Based on the results of the NR based sensing measurement data, the application server obtains the rainfall weather information (e.g. humidity, PM air quality, etc.) associated with location information.
5. Peter obtains timely weather information (e.g. humidity, PM air quality, etc.) fromrainfall information from weather application on his phone.
[bookmark: _Toc100862440][bookmark: _Toc100921164]5.x.4	Post-conditions
Peter could check the weather informationrainfall information at any time on his phone. Based on the timely weather informationrainfall information, Peter could plan the irrigation, drainage and fertilizer for the crops in his farm. Peter could check the PM air quality and reduces the usage of organic pesticide that would cause air pollution and dust pollution from harvesting.
[bookmark: _Toc100862441][bookmark: _Toc100921165]5.x.5	Existing feature partly or fully covering use case functionality
None
[bookmark: _Toc100862442][bookmark: _Toc100921166]5.x.6	Potential New Requirements needed to support the use case
[PR. 5.x.6 - 001] The 5G system shall support the NR based sensing and collection of the NR based sensing measurement data.. 
[PR. 5.x.6 - 002] Based on operator’s policy, Tthe 5G system shall support mechanisms to provide NR based sensing measurement capabilities to derive the sensing resultsreporting the NR based sensing measurement data for processing.
[PR. 5.x.6 - 003] The 5G system shall support to process the NR based sensing measurement data and associate with other assisted information, e.g. location.
[PR. 5.x.6 - 0034] Based on operator’s policy, Tthe 5G system shall be able to support the provide mechanisms  to expose NR based sensing measurement data or sensing resluts results to an authorised trusted 3rd party third-party application via the core network.
Editor’s Note: These requirements are FFS.
[PR. 5.x.6 – 005] The 5G system shall support sensing services with performance requirments as given in Table 5.x.6-1.
Table 5.x.6-1: Performance requirements for the use case of weather monitoring
	Scenario
	Sensing Range
	Sensing Accuracy
	Sensing Interval

	Weather monitoring
	200m
(Note 1)
	
	


	Note 1: The sensing range for weather monitoring refers to the reference [x].



Editor’s Note: Any Performance requirementsKPIs of the sensing accuracy and sensing interval is for need to be further studied.
* * * End of Change * * * *
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