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Abstract: This document provides a proposal to add a PR on service location area information.
1. Introduction
This document provides a proposal to add a PR on service location area information, wherein the need for service availability information in a geographical area is established based on the exemplified use-cases. 
2. Reason for Change
Unlike communication services, the 5G system sensing service is expected to be more dyncmic in terms of service avaiability, due to the high dependency of service to the availability of the capable sensing transmitter and sensing receiver nodes. Some use-cases implicitly rely on the knowledge of the sensing service availability to schedule/plan an activity which spans multiple geographical areas. The following UCs are examplified for such need:                         
Use case on service continuity of unobtrusive health monitoring: 
The health monitoring of a person relies on the 5G system sensing service, wherein the service continuity shall be preserved between the coverage area of the deployed sensing transmitter and sensing receiver nodes. Nevertheless, depending on the deployment configuration of the sensing nodes, the sensing service (with a requested KPI for health monitoring) may not be available at all areas. In this respect, the information of the service availability at a desired area of the sensing service is crucial for the user to plan (from before) its usage of the service and/or plan its movements to the areas where it can be better served by the service. 

Use case on pedestrian/animal intrusion detection on a highway: 
This use-case relies on services of 5G system sensing to support safty of the high-way. The road supervision department utilizes 5G system sensing for detection of pedestrian and animal intrusion. Neverheless, the 5G system sensing capabilities may not be avaiable at all desired areas, wherein some of the areas may be left without wervice coverage. In this respect, the service availability information at different road segments, according to the desired KPI of the road supervision department, can be indicated to the road supervision department in order to adjust its planning of service usage and/or deployment of the dedicated infrastructure to cover all of the needed areas. 
   
Use case on UAV flight trajectory tracing:
In this use-case, the 5G system sensing service is utilized for UAV flight path monitoring, for the purpose of assuring the on-route flying of the commertial UAVs. It is mentioned that the 5G system  sensing service is prefered compared to the dedicated deployment of a monitoring system for UAV flight path. In this respect, the knowledge of the sensing service avaiability can enable planning of the external service/infrasttucure for monitoring such that the desired routes are properly monitored. Moreover, considering the recognized need for a proper “monitoring” service, the pre-determined flight path of the UAVs can be adjusted/planned according to the avaiability of the 5G system  sensing service for specific areas. 

3. Conclusions
A need for the service aviability information for a related geographical area is observed based on the avaiable UCs in the TR 22.837. 

4. Proposal
It is proposed to agree the following changes to 3GPP TR22.837.


* * * First Change * * * *
[bookmark: _Toc120038010][bookmark: _Toc120038066]5.2.6	Potential New Requirements needed to support the use case

[PR 5.2.6-1] The 5G system shall be able to support a base station to perform sensing.
[PR 5.2.6-2] The 5G system shall be able to support means to select suitable base station(s) to perform sensing, e.g. based on the base station’s location, sensing capability, and the sensing service information requested by trusted third party application. 

[PR 5.2.6-3] The 5G system shall be able to support means to configure the sensing operation of a base station(e.g. authorization, sensing activation and/or deactivation, sensing duration, sensing accuracy, target sensing location area). 
[PR 5.2.6-4] The 5G system shall be able to support means to enable a base station to transfer sensing measurement data to the core network. 
[PR 5.2.6-5] The 5G system shall be able to support means to enable the core network to process sensing measurement data for obtaining sensing results. 
[PR 5.2.6-6] Based on operator’s policy, the 5G system shall expose a suitable API to a trusted third party to provide the information regarding sensing results.
[PR 5.2.6-7] 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 third party application.
[PR 5.2.6-8] Subject to operator’s policy, the 5G system can provide information on sensing service availability (e.g., if sensing service is available and the supported KPIs) in a desired sensing service area location to a trusted 3rd party.
[PR 5.2.6-98] The 5G system shall be able to support the following KPIs: 
Table 5.2.6-1	Performance requirements of sensing results for pedestrian/animal intrusion detection
	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]
	
	
	
	

	Pedestrian/animal intrusion detection on a highway
	Outdoor (Highway)
	95
	≤1
	N/A
	N/A
	N/A
	N/A
	N/A
	≤5000
	≤ 0.1
	≤5
	≤5

	NOTE:	The terms in Table 5.2.6-1 are found in Section 3.1.
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* * * Second Change * * * *

5.10.6	Potential New Requirements needed to support the use case
[P.R 5.10.6-1] Based on operator policy, request from UTM and sensing configuration (e.g. sensing area), the 5G system shall be able to support RAN entities and UEs in sensing the characteristics of an airborne object of interest (e.g., UAV), including generating sensing measurement data related to the object’s location and motion metrics (see examples in Table 5.10.6-1). 
[P.R 5.10.6-2] The 5G system shall be able to support means to authorize RAN entities and UEs in certain location area generating and reporting sensing measurement data (e.g., related to a UAV position, velocity) to a 5G sensing processing entity.
NOTE: 	The requirement above assumes that the sensing measurement data is post-processed in 5G sensing processing entity which is located within the 5G system.

[P.R 5.10.6-3] The 5G system shall be able to support means to process the sensing measurement data and expose in real time the sensing results (e.g., related to a UAV position, velocity) from a 5G sensing processing entity to a trusted 3rd party application.
[P.R 5.10.6-4] The 5G system shall support energy efficient sensing operations. 
[PR 5.10.6-5] Subject to operator’s policy, the 5G system can provide information on sensing service availability (e.g., if sensing service is available and the supported KPIs) in a desired sensing service area location to a trusted 3rd party.


[P.R 5.10.6-65] The 5G system shall support sensing services with KPIs as given in Table 5.10.6-1.
Table 5.10.6-1	Performance requirements of sensing results for UAV flight trajectory tracing
	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 (horizontal/vertical)
[mxm]
	Velocity resolution (horizontal/ vertical)
[m/s x m/s]
	
	
	
	

	UAV flight trajectory tracing
	Outdoor
	N/A
	N/A
	N/A
	N/A
	N/A
	1m x 1m ~10m x 10m          (NOTE 2)
	1m/s x 1m/s ~ 10m/s x 10m/s (NOTE 3)
	5~50 (NOTE 4)
	0.3~5Hz
(NOTE 5)
	5
	5

	NOTE 1:	The terms in Table 5.10.6-1 are found in Section 3.1.
NOTE 2: To detect the UAV existence (e.g., for invation detection), the sensing resolution of distance is 10m [25]. To track the UAV flying (e.g., for collision detection and warning), the sensing resolution of distance is 1m [25]
NOTE 3: To detect the UAV existence, the sensing resolution of velocity is 10m/s [25]. To track the UAV flying, the sensing resolution of velocity is 1m/s [25]
NOTE 4: To detect the UAV existence, the sensing latency is approximate 50ms [25]. To track the UAV flying, the sensing latency is approximate 5ms [25]
NOTE 5: To detect the UAV existence, the sensing refreshing rate is 0.3~5Hz. To track the UAV flying, the sensing latency is 0.3~2Hz. Echodyne MESA-DAATM has approximate 1Hz scan rate [40].
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* * * Third Change * * * *
5.18.6	Potential New Requirements needed to support the use case
[PR 5.18.6.1] The 5G system shall support service continuity for wireless sensing of a target between different sensing devices.
Editor’s Note: It is FFS if [PR 5.18.6.1] can be solved at application layer.
[PR 5.18.6.2] The 5G system shall support simultaneous wireless sensing of a target by means of multiple sensing devices.
[PR 5.18.6-3] Subject to operator’s policy, the 5G system can provide information on sensing service availability (e.g., if sensing service is available and the supported KPIs) in a desired sensing service area location to a trusted 3rd party.


* * * Third Change * * * *
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