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Abstract: This change request provides a use case that can help support public safety’s mission to protect and serve.  The ability to help public safety in an indoor environment with very limited visibility to locate trapped or injured individuals can help save lives and provide better results in indoor dangerous situations.
1. Introduction
This pCR provides a use case that supports public safety by leveraging the 5G system to assist with indoor limited/reduced visibility search and rescue.
2. Reason for Change
There is a lack of public safety use cases defined for 5G sensing and the feature has many applications for public safety.
3. Conclusions
none
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 v0.3.0.


* * * First Change * * * *
2 References
[w] 3GPP TR23.700-38 – Study on Application layer support for Personal IoT Networks
[x]	3GPP TR22.834, “Study on Localized Mobile Metaverse Services”
[y]	3GPP TR22.876, “Study on AI/ML Model Transfer Phase2”
[z] 3GPP TS38.300. “NR; NR and NG-RAN Overall Description; Stage-2”


* * * Next Change * * * *
5.X	Use case Public Safety Indoor Limited Visibility
[bookmark: _Toc120625278]5.X.1	Description
Public Safety is always looking for methods and technology that can improve their ability to perform missions. When public safety is working on areas involving limited visibility the goal is to enable them with the tools needed to complete their mission while keeping the first responders safe.  Having the ability to provide fire and rescue better visibility inside smoke filled buildings is one such capability.  
In many public safety use cases sensing may be part of the complete solution.  Looking at other features in Release 18 and using them to compliment sensing may provide a more complete solution.  If public safety leverages sensing in addition to RedCap [z], Metaverse (i.e., AR/XR) [x], AI/ML [y] and other enabling features there is the ability to build a very robust fire and rescue capability when there is limited sight and visibility in a smoke-filled room/building.
For example, as firefighters enter a building with limited or no visibility using sensing integrated with firefighter heads-up displays/UEs (metaverse/AI/ML) sensing can better allow the firefighters to locate possible people trapped inside and allow them a better view of the rooms as they work through the building.
Indoor 5G coverage can be challenging but leveraging features like UE relay and multi-hop relay and allowing the devices to work together can provide good coverage and capability to provide indoor sensing services in this challenging environment.
Assumptions for this use case:
· The use of UE Relay can provide a more reliable connectivity.
· Devices must be trusted and communicate information togethers; and
· Precision 3-axis location is needed.
[bookmark: _Toc120625279]5.X.2	Pre-conditions
1)  Operator A’s network is sensing enabled, and the local fire department has a partnership with Operator A and has a trusted application to analyse the sensing data and provide results to the engaged firefighters’ devices using metaverse and AI/ML capability.  
2)  The fire fighters may also have PIoT [w] and RedCap [z] devices on their gear that may also be leveraged to improve the overall results.  
3)  Appropriate security and privacy requirements are in place between the operator and the public safety organization
4)  Fire fighters are in coverage when entering the building, this may include direct connection to network or via a relay.
[bookmark: _Toc120625280]5.X.3	Service Flows
1)	The fire company arrives on scene of the house fire. The firefighters realize the home is filled with heavy smoke and learn there may be a possible victim still inside.
2)  The firefighters activate their sensing gear and proceed into the house.
3)  With the firefighter sensing gear working together they can better “see” the layout of the room and items in the rooms through the smoke.
4)  The firefighters locate an unconscious victim underneath a table and remove the victim to safety
[bookmark: _Toc120625281]5.X.4	Post-conditions
Due to the sensing gear the firefighters located the victim and rescue the person; the victim is rescued, brought to safety.
[bookmark: _Toc120625282]5.X.5	Existing features partly or fully covering the use case functionality
TBD
[bookmark: _Toc120625283]5.X.6	Potential New Requirements needed to support the use case
[PR.5.x.6-001] The 5G system shall support secure sensing service.
[PR.5.x.6-002]  The 5G system shall support providing sensing data to a trusted and secure 3rd party application.
[PR.5.x.6-003]  The 5G system shall support providing precise location information with the sensing data.
[PR.5.x.6-004]  The 5G system shall support providing relative location information, i.e. an object or victim is “x” meters at <compass heading> from UE location (victim is 5 meters to the NE)
[PR.5.x.6-005]  The 5G system shall support mechanisms for integration and synchronization of multiple sensory inputs based on location and public safety applications.
[PR.5.x.6-006] The 5G system shall be able to provide the sensing service with following KPIs:
Table 5.X.6-1	Performance requirements of sensing results for Public Safety Search and Rescue or Apprehend  
	Scenario
	Sensing service area 
	Confidence level [%]

	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 service 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]

	
	
	
	

	Indoor with Limited Visibility
	Indoor
	97
	≤ 0.5
	≤ 1.0
	Pedestrian: ≤1.5

	Pedestrian: ≤1.5

	3
	Horiz: 5
Vert: 5
	≤0.5s
	≥10Hz
	[≤3]
	[≤3]

	



* * * End of Change * * * *
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