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Abstract In some of the use cases specific entities e.g. UE and base station has been appointed specific functionality. This proposal is to add a note in the potential requirement chapter to ensure other solutions can be possible for down stream groups. Generally, SA1 should not specify which technical realization that should be used for down stream groups. 
1. Introduction
By adding a note in the use cases that explicitly apoint functionality to diffeernt entities in the 5G system, will ensure that downstream groups are not hindered to consider other technical solutions if they deemd valid. 
2. Reason for Change
To not limit the realization of use cases that has specifically apointed functionality to certin entities within the 5G system.
3. Conclusions
The proposal is to write a general note that would allow other technical realizations 
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837


* * * First Change * * * *
[bookmark: _Toc100743495][bookmark: _Toc129336461]5.1.6	Potential New Requirements needed to support the use case
[P.R.5.1.6-1] The 5G system shall provide a mechanism for an operator to authorize a UE for sensing, e.g., based on location.
Editor's Note:	Terminology of UE/base station needs to be adapted.
[bookmark: _Hlk103851378][bookmark: OLE_LINK6][PR 5.1.6-2] The 5G system shall support a UE to perform sensing measurement process based on the trusted 3rd party’s request.
[bookmark: OLE_LINK5][bookmark: OLE_LINK3][bookmark: OLE_LINK4][PR 5.1.6-3] The 5G system shall provide mechanisms for an operator to only collect or expose the sensing information requested by a trusted 3rd party according to agreement.
[bookmark: _Hlk103851483][PR 5.1.6-4] The 5G system shall support UE to perform sensing measurement process using signals received from other UE(s).
[PR 5.1.6-5] The 5G system shall support UE to perform sensing measurement process in licensed or unlicensed band.
[PR 5.1.6-6] The 5G system shall be able to provide the sensing service with following KPIs:
Table 5.1.6-1	Performance requirements of sensing results for intruder detection in smart home
	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]
	
	
	
	

	Intruder detection in smart home
	Indoor
	95
	≤10
	≤10
	N/A
	N/A
	N/A
	N/A
	<1000
	< 1
	< 5
	< 2

	NOTE: 	The terms in Table 5.1.6-1 are found in Section 3.1.


Editor's Note:	it is FFS whether other potential requirements will be identified.
NOTE:	In this use case UE is acting as sensing transmitter and/or sensing receiver. This is an example and other options can also be valid.
* * * Next Change * * * *
[bookmark: _Toc129336468]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] 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.



NOTE:	In this use case base station is acting as sensing transmitter and/or sensing receiver. This is an example and other options can also be valid.
* * * Next Change * * * *
[bookmark: _Toc100862442][bookmark: _Toc100921166][bookmark: _Toc129336475]5.3.6	Potential New Requirements needed to support the use case
[PR 5.3.6-1] The 5G system shall support  collection of the NR based sensing measurement data from the base station.
[PR 5.3.6-2] Based on operator’s policy, the 5G system shall support mechanisms to process the sensing measurement data to derive the sensing results.
[PR 5.3.6-3] Based on operator’s policy, the 5G system shall provide mechanisms to expose NR based sensing results with assisted information, e.g. location, to a trusted 3rd party application via the core network.
[PR 5.3.6-4] The 5G system shall support sensing services with KPIs as given Table 5.3.6-1.
Table 5.3.6-1	Performance requirements of sensing results for rainfall monitoring
	Scenario
	Sensing service area
	Confidence level [%]
	Rainfall estimation accuracy
(for a target 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]
	
	
	
	

	Rainfall monitoring
	outdoor
	95
	[1mm/h]
NOTE 2
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	1 min
	10min, application configurable
	5
	5

	NOTE 1:	The terms in Table 5.3.6-1 are found in Section 3.1.
NOTE 2:	For rainfall rain rate >1 mm/h[39]. Rainfall estimation accuracy describes the closeness of the measured rainfall estimation to its true rainfall value.



NOTE:	In this use case base station is acting as sensing transmitter and/or sensing receiver. This is an example and other options can also be valid.
* * * Next Change * * * *
[bookmark: _Toc129336503]5.7.6	Potential New Requirements needed to support the use case
[PR 5.7.6-1] Subject to operator policy, the 5G system shall enable the core network to collect and aggregate sensing measurement data from base stations.
[PR 5.7.6-2] Subject to operator policy, the 5G system shall enable the core network to expose a suitable API to provide the information regarding sensing results to authorized third parties.
[PR 5.7.6-3] The 5G system shall be able to support the following KPIs:
Table 5.7.6-1	Performance requirements of sensing results for railway 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]
	
	
	
	

	Intrusion detection on a railway
	Outdoor (Along railway)
	95
	≤1.5
	N/A
	N/A
	N/A
	N/A
	N/A
	˂1500
	≤ 0.1
	2
	2

	NOTE:	The terms in Table 5.7.6-1 are found in Section 3.1.



NOTE:	In this use case base station is acting as sensing transmitter and/or sensing receiver. This is an example and other options can also be valid.
* * * Next Change * * * *
[bookmark: _Toc129336531]5.11.6	Potential New Requirements needed to support the use case
[PR 5.11.6-1] The 5G system shall be able to support a mechanism to provide available sensing service in a sensing service area location.
[PR 5.11.6-2] The 5G base station shall be able to collect sensing measurement data from requested sensing service area location according to the operator’s policy.
NOTE 1:	The operator policy means to configure the sensing service area location, real time sensing measurement data collection or periodic collection etc.
[PR 5.11.6-3] The 5G system shall be able to report the sensing result to the trusted 3rd party with refresh rate which is requested by the trusted 3rd party e.g. a map service provider, and controllable by the operator, according to a business agreement.
NOTE 2:	The sensing result can be the target object’s size, shape, position, moving direction, moving speed, etc.
[PR 5.11.6-4] The 5G system shall support means for a trusted 3rd party application, e.g. a map service provider to configure sensing per location.
[PR. 5.11.6-5] The 5G system shall be able to support the sensing service with given KPIs in Table 5.11.6-1.
Table 5.11.6-1	Performance requirements of sensing results for sensing at crossroads with/without obstacle
	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]
	
	
	
	

	Sensing at crossroads with/without obstacle
	Outdoor 
	95
	≤1
	N/A
	N/A
	N/A
	N/A
	N/A
	≤100
NOTE 2
	≤ 0.1
	≤5
	≤5



NOTE:	In this use case base station is acting as sensing transmitter and/or sensing receiver. This is an example and other options can also be valid.
* * * Next Change * * * *
[bookmark: _Toc360202473][bookmark: _Toc129336538]5.12.6	Potential New Requirements needed to support the use case
[PR 5.12.6-1] The 5G system shall be able to provide a sensing service to track one specific target object and the environment around the target object with the assistant information provided by the UE on board the specific target object or authorized 3rd party.
NOTE 1: 	The assistant information for example can be UE position, UE ID.
[PR 5.12.6-2] The base stations shall be able to sense multiple specific target objects and their environments at the same time.
 [PR 5.12.6-3] The 5G system shall be able to provide a mechanism controllable by the operator, according to a business agreement, for a trusted 3rd party to request the sensing service related with a certain target object or multiple target objects of a certain location area.
[PR 5.12.6-4] Based on operator policy, the 5G system shall be able to provide a mechanism for a trusted 3rd party to request per location area different sensing services configuration (e.g. sensing KPI, report refresh rate etc.).
[PR 5.12.6-5] The 5G system shall be able to report sensing result of the environment around a specific target object to a trusted 3rd party.
NOTE 2: 	The sensing result of the environment for example can be its position, the size of obstacles around, and other moving objects nearby.
[PR 5.12.6-6] The 5G system shall be able to provide sensing service with follow KPIs:
NOTE:	In this use case base station is acting as sensing transmitter and/or sensing receiver. This is an example and other options can also be valid.
* * * Next Change * * * *
[bookmark: _Toc129336545]5.13.6	Potential New Requirements needed to support the use case
[PR 5.13.6-1] The 5G system shall be able to provide a sensing service by using base stations to collect sensing measurements.
[PR 5.13.6-2] The base station shall be able to sense a target object by obtaining sensing measurement without active involvement of the target object.
[PR 5.13.6-3] The 5G system shall provide mechanisms for an operator to transport sensing data from base station towards the core network.
[PR 5.13.6-4] Based on operator’s policy and subject to regulatory requirements, the 5G system shall be able to provide a mechanism for a trusted 3rd party to request the sensing service and based on the request, the base station shall be able to operate sensing periodically or continuously in certain location area for a certain amount of time.
[PR 5.13.6-5] Based on operator’s policy and subject to regulatory requirements, the 5G system shall be able to periodically expose sensing results to a trusted 3rd party application.
[PR 5.13.6-6] The 5G system shall provide a mechanism controllable by the operator, according to a business agreement, to report sensing result to a trusted 3rd party about a target object and multiple target objects when specific conditions are met.
 NOTE:	These conditions could be the target object distance from the restricted area border less than 10m or entering restricted area.
[PR 5.13.6-7] The 5G system shall be able to support the activation and deactivation of the sensing service according to operator’s policy.
[PR 5.13.6-8] The 5G system shall be able to provide a mechanism for network operator to configure and adjust sensing operation (e.g. authorization, sensing area, sensing operation period and sensing operation time window etc.) based on request from a trusted 3rd party.
[PR 5.13.6-9] The 5G system shall be able to provide sensing with following KPIs:
Table 5.13.6-1	Performance requirements of sensing results for UAV 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]

	
	
	
	

	UAV intrusion detection
NOTE 2
	Level 1
	Outdoor
	95
	≤10
	≤10
	N/A
	N/A
	10
	[5]
	[≤1000]
	[≤1]
	≤5
	≤5

	
	Levle2
	Outdoor
	95
	≤5
	≤5
	N/A
	N/A
	10
	[5]
	[≤1000]
	[≤1]
	≤5
	≤5



NOTE:	In this use case base station is acting as sensing transmitter and/or sensing receiver. This is an example and other options can also be valid.
* * * Next Change * * * *
[bookmark: _Toc129336552]5.14.6	Potential New Requirements needed to support the use case
[PR 5.14.6-1] The 5G system shall be able to provide means to use base station(s) to perform sensing in certain area. 
[PR 5.14.6-2] Subject to regulatory requirements and operator policy, the 5G system shall be able to expose sensing results to a trusted 3rd party application.
[PR 5.14.6-3] Subject to regulatory requirements and operator policy, the 5G system shall be able to support the activation and deactivation of the sensing service based on location.
[PR 5.14.6-4] The 5G system shall be able to provide sensing service with KPIs given in Table 5.14.6-1.
Table 5.14.6-1	Performance requirements of sensing results for tourist spot traffic management
	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]

	
	
	
	

	Tourist spot traffic management
	Outdoor
	95
	[≤2]
	N/A
	N/A
	N/A
	[1]
	[1]
	[≤5000]
	[≤0.2]
	≤5
NOTE 2
	≤5
NOTE 2

	NOTE 1:	The terms in Table 5.14.6-1 are found in Section 3.1.
NOTE 2:	Missed detection or false alarm describes missing to acquire a sensing result or acquiring a wrong sensing result which referring to a target object (a person or a vehicle), in this use case will be missing detect a person or a vehicle, not referring to the number of a crowd of people or vehicles.



NOTE:	In this use case base station is acting as sensing transmitter and/or sensing receiver. This is an example and other options can also be valid.
* * * Next Change * * * *
[bookmark: _Toc101896248][bookmark: _Toc129336559]5.15.6	Potential New Requirements needed to support the use case
[bookmark: _Hlk112258372][PR 5.15.6-1] The 5G system shall support mechanisms to discover and configure a UE and a base station to perform sensing measurements in a certain sensing service location area.
[PR 5.15.6-2] The 5G system shall support mechanisms to derive and expose sensing results to a trusted 3rd party.
[PR 5.15.6-3] The 5G system shall be able to provide 5G wireless sensing service with the following KPIs:
Table 5.15.6-1	Performance requirements of sensing results for contactless sleep monitoring
	Scenario
	Sensing service area
	Confidence level [%]
	Motion rate accuracy
	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]
	
	
	
	

	Sleep monitoring
	Outdoor (bedroom)
	95
	2 times/min
[0.033Hz]
NOTE 2
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	60s
	60
	5 NOTE 3
	5
NOTE 3

	NOTE 1:	The terms in Table 5.15.6-1 are found in Section 3.1.
NOTE 2:	Respiration rate = 18 times/min as reference, any detected value in [16,20] satisfies accuracy requirements.
NOTE 3:	Detect event = “breathing stoppages duration >= 10 seconds” as reference.



NOTE:	In this use case base station and UE is acting as sensing transmitter and/or sensing receiver. This is an example and other options can also be valid.
* * * Next Change * * * *


3GPP
