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Abstract: The update to include collaboration of sensing and communication service is proposed.
1. Introduction
Currently, the use case limits the flood sensing to the base station by using radio waves, which is enough to detect flooding on outdoor areas such as street, highways, or any outdoor surface in a smart city. However, once the flooding (or any natural hazard) has occurred, then there might be flooding indoors as well such as basement of a house, or multi-story parking etc, which is not detected by a base-station. Hence, it is important for such a natural hazard use case, both base stations and UEs (supporting sensing) can collect the sensing measurements. 
Therefore, it is proposed to update use cases on sensing for flooding in smart cities to be able to collect sensing measurements from both the base station and the UE.
The TBD in clause 5.5.5 is removed, as no requirements in the existing features partly or fully covering the use case have been identified.

2. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 v0.3.0.


* * * * First Change * * * *

[bookmark: _Toc120625158][bookmark: _Hlk126747960]5.5	Use case on sensing for flooding in smart cities
[bookmark: _Toc120625159]5.5.1	Description
Due to the climate change in recent years, a larger amount of rain sometimes falls within a short duration of time inside a small area. This result, in particular in urban areas, in inundation and flooding even in areas where these did not happen in the past. When flooding is about to happen on roads, people might enter areas getting in danger without knowing it. Once flooding really happens there, this might result in loss of human life. At places where flooding is expected to occur, monitoring of flooding is performed using cameras and other sensors. However, due to the recent climate change, it canmay be difficult to recognize places where flooding is expected to occur. Using radio waves, it is possible to recognize places where flooding occurs in an efficient way.
[bookmark: _Toc120625160]5.5.2	Pre-conditions
Scenario 1: Base station based sensing for flooding
Good partnership and cooperation are established between Mobile Operator #A and administrators of roads such as a local government in City #B. Mobile Operator #A constantly senses the surface of the road and informs results of sensing to the administrator of the road.
Scenario 2: UE based sensing for flooding
A UE has one or more sensors, e.g., NR based sensing, an RGB camera, a smart phone camera, localization (gyro or positioning). The UE has integrated sensing capabilities and could report sensing measurements to the base station or to the network when required.
[bookmark: _Toc120625161]5.5.3	Service Flows
Scenario 1: Base station based sensing for flooding
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Figure 5.5.3-1: Sensing for flooding in smart cities
1. Base stations owned by Mobile Operator #A are deployed around the road. Mobile Operator #A carries out sensing of the surface of the road in City #B. This sensing is performed using radio wave. Results of sensing information, incl. whether flooding occurs on the road, are informed to the administrator of the road in City #B.
2. [bookmark: _Hlk126749647]The administrator of the road usually monitors the state of flooding on the road using information from sensors including information from Mobile Operator #A. In addition, in the case of heavy rain, the administrator canmay request Mobile Operator #A to increase frequency of monitoring of situation of roads and Mobile Operator #A monitors the situation more frequently responding to this request.
3. If there is information received that flooding occurs, the administrator advises people in the areas concerned to evacuate the areas. The administrator advises via mobile networks.
4. People who received the advice evacuate the areas or do not enter such areas.
5. Now City #B trusts Mobile Operator #A and allows it to advise people about evacuation without City #B's intervention in case of flooding. Next time a similar flooding occurs, Mobile Operator #A sends advice for evacuation directly to people.
Scenario 2: UE based sensing for flooding
1.	The administrator (city administration, rescue department) would like to monitor the state of flooding in an affected area served by the Mobile Operator #A. Monitoring is performed on the road as well as indoors using information from the sensors including information from Mobile Operator #A, i.e. including base stations and the available UEs. Administrator triggers a request the Mobile Operator #A to sense and report. In addition, in the case of heavy rain, the administrator can request Mobile Operator #A to increase frequency of monitoring of situation of roads and Mobile Operator #A monitors the situation more frequently responding to this request. 
2.	The Mobile Operator #A sends an activation to all the relevant sensing capable UEs and request to start sensing measurements and report it back. 
3.	If there is information received that flooding has occurred, especially, any reports from indoor UE. Then the administrator advises people in the areas concerned to evacuate the areas. The administrator (rescue teams) prioritizes their rescue operations for that area in case someone is stuck there.
4.	People who received the advice evacuate the areas or do not enter such areas. Also, those who are stuck could then respond to an alert by a simple push, to request rescue services as the regular emergency service can be overloaded.
[bookmark: _Toc120625162]5.5.4	Post-conditions
Damage of the flooding has been kept at minimum. 
[bookmark: _Toc120625163]5.5.5	Existing features partly or fully covering the use case functionality
NoneTBD.
[bookmark: _Toc120625164]5.5.6	Potential New Requirements needed to support the use case
[PR. 5.5.6 - 001] Subject to operator policy, it shall be possible for an authorized third party to configure the UE and the base station in a 5G system to initiate sensing for disasters or other emergencies (e.g., flooding, hurricane, wildfire) in a given geographic area.
[PR. 5.5.6 - 0021] Subject to operator policy, the UE and the base station in a 5G system shall be able to provide sensing result indicating disasters or other emergencies (e.g., flooding, hurricane, wildfire) in a given geographic area to authorized third parties in a timely manner.
[PR. 5.5.6 - 0032] Subject to regional or national regulatory requirements and operator policy, the 5G system shall be able to provide its public warning system with a warning notification based on sensing result indicating disasters or other emergencies (e.g., flooding, hurricane, wildfire) in a given geographic area in a timely manner.
* * * * End of Change * * * *
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