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Abstract: When public safety needs to locate an individual in a large outdoor environment time is critical.  This use case adds Sensing and Communications as another tool public safety has to use.  Often individuals with memory disorders may wander off and get lost, being able to leverage sensing in helping to locate these people may provide an increased possibility of getting them back to their families quicker and alive.  Similarly find individuals suspected in being involved in criminal activities, sensing and communications may help in a dense vegetation environment.
1. Introduction
This pCR provides a use case that supports public safety by leveraging the 5G system to assist with outdoor search and rescue or with search and apprehend situations.
2. Reason for Change
There is a lack of use cases supporting public safety in Sensing and Communications.  This feature can be an important tool in helping public safety search, rescue and apprehend as the situation requires.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 v0.3.0.


* * * First Change * * * *
2 References
[x]	3GPP TR22.834, “Study on Localized Mobile Metaverse Services”

* * * Next Change * * * *
5.X	Use case Public Safety Search and Rescue or Apprehend
[bookmark: _Toc120625278]5.X.1	Description
The ability to quickly locate an individual that is either missing (Search and Rescue) or is a suspect in an illegal activity is very important for public safety.  Statistics show that the quicker a missing person can be found the higher the possibility they can be found in good condition.  Similarly for a suspect in an illegal activity, the quicker they can be located the less likely they can hide or commit another illegal activity.
Leveraging the sensing capability of a wireless network and integrating the feature with other 5G capabilities such as metaverse [x], and augmented reality can provide a huge advantage to public safety.
For an example, an elderly person with Alzheimer’s Disease wanders off into the woods and does not know how to return.  The longer it takes for public safety to locate this person the more likely they may suffer injuries or medical issues, such as dehydration, cuts, bruises, broken bones, or worse, death.  Another example is an individual robs a bank and escapes into the nearby forest and swamps.  The longer it takes to track down and find the individual, the more difficult it becomes and the bigger the risk of them taking hostages, hurting others, or escaping completely.
With the density of base station deployments and with large numbers of 5G enabled UE’s, the 5G coverage for includes a large amount the territory of most countries.  These base station signals and the signals of UE’s can also be used to sense the environment for object detection.
Assumptions for this use case:
· Trusted 3rd party applications for interpreting and presenting the data to public safety is required,
· 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 supports sensing capability with their base stations, and with enabled UE’s on their network.
2)  Local public safety officials have a relationship with Operator A allowing them to access the networks sensing capability and service.
3)  Appropriate security and privacy requirements are in place between the operator and the public safety organization
[bookmark: _Toc120625280]5.X.3	Service Flows
1)   Public safety is notified of a need to search for an individual.  This could be either a search and rescue, or an apprehend scenario.
2)   Operator A’s network is sensing enabled and public safety’s UEs are sensing enabled.
3)   Public Safety begins searching for the individual using both traditional methods, UAVs and UE’s with sensing capabilities.
4) Public safety can quickly identify other public safety officials in the area leveraging location services and RedCap information.  This will help in setting up a perimeter around the area the person is believed to be in.
5)  Using the sensing data from the network along with metaverse [x] capabilities and augmented reality, public safety can quickly locate the person of interest
4)   The individual is located using the combinations of capabilities.
[bookmark: _Toc120625281]5.X.4	Post-conditions
The additional harm that might have occurred to the individual or community is avoided.
[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 be able to support a RedCap device(s) and a traditional UE to perform sensing.
[PR.5.x.6-002] The 5G system shall be able to support a base station to perform RedCap UE and traditional UE-assisted sensing.
[PR. 5.x.6-003] The 5G System shall support coordination between Sensing capable UEs and Sensing capable base station measurements based on a trusted 3rd party request.
[PR.5.x.6-004]  The 5G system shall support security mechanisms to protect the integrity of the sensing data.
[PR.5.x.6-005] The 5G system shall support security of the network and protection of the sensing data.
[PR 5.x.6-006] The 5G system shall be able to support charging data collection for the sensing services (e.g. considering service type, sensing accuracy, target area, duration) requested by a trusted 3rd party application.
[PR.5.x.6-007]  The 5G system shall support providing relative location information, i.e. an object or victim is “x” meters at <compass heading> from sensing UE location (victim is 5 meters to the NE)
[PR.5.x.6-008]  The 5G system shall support providing a velocity vector and heading of the target relative to the UE doing the sensing.
[PR.5.x.6-009]  The 5G system shall support mechanisms for integration and synchronization of multiple sensory inputs based on location and public safety applications.
[PR.5.x.6-010] The 5G system shall be able to provide the sensing service with the 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]

	
	
	
	

	Search and Rescue/Apprehend
	Outdoor
	95
	≤ 1.0
	≤ 2.0
	Pedestrian: ≤1.5

	Pedestrian: ≤1.5

	3
	Horiz: 5
Vert: 5
	≤1s
	≥10Hz
	[≤5]
	[≤5]

	




* * * End of Changes * * * *
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