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Abstract: This contribution analyzes and summarizes the possible consolidation of service requirements of sensing TR22.837.
1. Discussion
About 80 functional requirements have been captured in the latest version of TR 22.837.  It is proposed to put them into 6 categories as below.  

a. Authorization and configuration;

b. Sensing operation, it is further divided into general part, UE specific part and 5G RAN specific part;
c. Sensing measurement data delivery and procession;
d. Sensing related information exposure;

e. Security

f. Charging

Following tables illustrate the detail analysis.

a. Authorization and configuration

	Potential  Functional Requirement
	Clean-up Steps Taken
	Consolidated
potential
requirements

	[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.

[PR 5.9.6-2] Based on operator policy and location area, the 5G system shall be able to provide means to support per-UE authorization for NR-based sensing.

[PR 5.20.6-2] The 5G system shall be able to authorize Sensing receiver(s) and Sensing transmitter(s) to participate in a sensing service.
	These PRs mention the 5G system shall authorize Sensing receiver(s) and Sensing transmitter(s) for sensing.

Proposal: P.R.5.1.6-1, PR 5.20.6-2 and PR 5.9.6-2 are merged into CPR7.1-001.


	[CPR7.1-001] Based on operator policy and location area, the 5G system shall provide mechanisms for an operator to authorize Sensing receiver(s) and Sensing transmitter(s) to participate in a sensing service  (e.g., based on location, time, etc.).

	[PR 5.8.6-4] The 5G system shall be able to provide means to authorize and configure a UE for sensing operation (e.g., based on location, time, etc) and for establishing the communication connection needed to assist the sensing service. 
	This PR mentions to authorize a UE and establish the communication connection.

Proposal: The configuration part of PR 5.8.6-4 is merged into CPR7.1-002, while the authorization part is merged into CPR7.1-001.

	[CPR7.1-002] The 5G system shall be able to provide means to configure a UE for sensing operation (e.g., based on location, time, etc) and for establishing the communication connection needed to assist the sensing service. 

	[PR 5.25.6-1] The 5G system shall be able to configure and authorize sensing for a Sensing device or a group of Sensing devices when using licensed spectrum based on the Sensing device’s location.
	This PR mentions to authorize a device/a group of devices when using licensed spectrum.

Proposal: To align the sensing device with UE and PR 5.25.6-1 is merged into CPR7.1 -003.


	[CPR7.1-003] The 5G system shall be able to configure and authorize sensing for a UE or a group of UEs when using licensed spectrum based on the UE’s location.

	[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 5.2.6-3] 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.5.15.6-1]The discovery part can be merged into CPR7.2.1-003
These PRs mention the 5G system configure the sensing operation.
PR 5.2.6-3 includes a case of configuring the sensing operation of a base station, PR.5.15.6-1 includes a case of configuring the sensing operation of a UE and a base station, so we need merge them.

Proposal:  PR 5.2.6-3, PR.5.15.6-1 are merged  into CPR7.1-004.

	[CPR7.1-004] The 5G system shall support mechanisms to authorize and configure the sensing operation of a UE and base(s) station (e.g. authorization, sensing activation and/or deactivation, sensing duration, sensing accuracy, target sensing location area).

	[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 5.13.6-008] 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.
	These PRs mention the 5G system configure the sensing operation.

Proposal: PR 5.11.6-4 and PR 5.13.6-008 are merged into CPR7.1-005.

	[CPR7.1-005] 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 e.g. a map service provider to configure sensing per location.


b. Sensing Operation

The sensing operation PRs can be divided into:

- General PRs which is applied to both 5G network and UE.

- UE specific sensing operation which is only applied to UE.

- 5G RAN specific sensing operation which is only applied to 5G RAN nodes.

b.1 General operation
	[PR 5.9.6-1] The 5G system shall be able to provide means to support NR-based sensing in a certain area or location.


	This PR mentions the general NR-based sensing process in a certain area.

Proposal: PR 5.9.6-1 can be a standalone CPR7.2.1-001.

	[CPR7.2.1-001] The 5G system shall be able to provide means to support NR-based sensing in a certain area or location.

	[PR 5.20.6-1] The 5G system shall be able to provide sensing services in licensed and unlicensed spectrum.
	This PR mentions the general sensing process in licensed and unlicensed spectrum.

Proposal: PR 5.20.6-1 can be a standalone CPR7.2.1-002.

	[CPR7.2.1-002] The 5G system shall be able to provide sensing services in licensed and unlicensed spectrum.

	[PR 5.8.6-3] The 5G system shall be able to support an authorized UE in the discovery of UEs and RAN entities with the required NR RF sensing capabilities for the sensing service.
	These PRs mention the 5G system support discovery the sensing capabilities.

Proposal: PR 5.8.6-3 can be a standalone CPR7.2.1-003.

	[CPR7.2.1-003] The 5G system shall be able to support an authorized UE in the discovery of UEs and base stations with the required 5G Wireless sensing capabilities for the sensing service.

	[PR 5.8.6-1] The 5G system shall be able to support mechanisms to control UEs and RAN entities for a sensing service.
	This PR mentions the 5G system to control UEs and RAN entities for a sensing service.

Proposal: PR 5.8.6-1 can be a standalone CPR7.2.1-004.

	[CPR7.2.1-004] The 5G system shall be able to support an authorized UE in the discovery of UEs and base stations with the required 5G Wireless sensing capabilities for the sensing service.

	[PR.5.4.6 - 003] Subject to user consent, network operator policy and national or regional regulation, the 5GS shall support a mechanism to enable RAN entities and UEs to acquire NR-based sensing measurement data to capture information about the nearby environment.


	This PR mentions 5G system enable RAN entities and UEs to capture information of environment.

Proposal: PR.5.4.6 - 003 can be a standalone CPR7.2.1-005.

	[CPR7.2.1-005] Subject to user consent, network operator policy and national or regional regulation, the 5GS shall support a mechanism to enable RAN entities and UEs to acquire NR-based sensing measurement data to capture information about the nearby environment.

	[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.
	This PR mentions 5G system shall support RAN entities and UEs to sense the characteristics of an airborne object of interest.

Proposal: P.R 5.10.6-1 can be a standalone CPR7.2.1-006.

	[CPR7.2.1-006]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.

	[PR 5.18.6.1] The 5G system shall support service continuity for wireless sensing of a target between different sensing devices.

[PR 5.23.6 -1] The 5G system shall be able to provide the continuity of sensing service for a specific target object, across indoor and outdoor.
	These PRs mention the service continuity of wireless sensing not only UE but also Base stations.

Proposal: PR 5.18.6.1 and PR 5.23.6 -1 are merged into CPR7.2.1-007.

	[CPR7.2.1-007] The 5G system shall support service continuity for wireless sensing of a target object, including across indoor and outdoor.

	[PR 5.18.6.2] The 5G system shall support simultaneous wireless sensing of a target by means of multiple sensing devices.

[PR 5.17.6-3] The 5G system shall support a mechanism for two or more authorized UEs and/or RAN entities to take part in the wireless sensing of a target, whereby the authorization may be provided based on location
	This PR mentions simultaneous wireless sensing of a target by means of multiple sensing devices.
Proposal: PR 5.18.6.2 and PR 5.17.6-3 are merged into CPR7.2.1-008.


	[CPR7.2.1-008] The 5G system shall support simultaneous wireless sensing of a target by means of two or more authorized UEs and/or base stations.

	[PR 5.17.6-1] The 5G system shall be able to coordinate wireless sensing among a set of RAN entities and UEs.
	This PR mentions the coordination wireless sensing among a set of base stations and UEs.
Proposal: 5.17.6-1 can be a standalone CPR7.2.1-009.
	[CPR7.2.1-009] The 5G system shall be able to coordinate wireless sensing among a set of base stations and UEs.

	[PR 5.24.6-1] Based on operator policy, the 5G System shall be able to provide the 5G wireless sensing services in case of roaming.
	This PR mentions roaming.

Proposal: PR 5.24.6-1 can be a standalone CPR7.2.1-010.


	[CPR7.2.1-010] Based on operator policy, the 5G System shall be able to provide the 5G wireless sensing services in case of roaming.

	[PR 5.20.6-5] The 5G system shall be able to provide a sensing service considering the interference to the Sensing service caused by the sensing operations between multiple Sensing transmitter(s) and Sensing receiver(s).
	This PR mentions the 5G system shall consider the interference.

Proposal: PR 5.20.6-5 can be a standalone CPR7.2.1-011.


	[CPR7.2.1-011] The 5G system shall be able to provide a sensing service considering the interference to the Sensing service caused by the sensing operations between multiple Sensing transmitter(s) and Sensing receiver(s).

	[P.R 5.13.6-007] The 5G system shall be able to support the activation and deactivation of the sensing service according to operator’s policy.

[P.R 5.14.6-003] 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.


	These PRs mention the activation and deactivation of the sensing operation.

Proposal: P.R 5.13.6-007 and P.R 5.14.6-003 are merged into CPR7.1. 2.1-012.


	[CPR7.1. 2.1-012] Subject to regulatory requirements and operator policy，the 5G system shall be able to support the activation and deactivation of the sensing service, e.g. based on location.

	[P.R 5.10.6-4] The 5G system shall support energy efficient sensing operations. 
	This PR mentions energy efficient sensing operations.
Proposal: PR 5.10.6-4 can be a standalone CPR7.1. 2.1-013.  
	[CPR7.1. 2.1-013] The 5G system shall support energy efficient sensing operations. 


b.2 UE specific
	[P.R.5.1.6-2] The 5G system shall support a UE to perform sensing measurement process based on the trusted 3rd party’s request.
	These PRs mention the 5G system shall support UEs to perform sensing.
P.R.5.1.6-2 can be a standalone CPR7.2.2-001.  
	[CPR7.2.2-001] The 5G system shall support UE(s) to perform sensing measurement process based on the trusted 3rd party’s request.

	[P.R.5.1.6-4] The 5G system shall support UE to perform sensing measurement process using signals received from other UE(s).
	This PR mentions the sensing process among UEs.

Proposal:  P.R.5.1.6-4 can be a standalone CPR7.2.2-002.
	[CPR7.2.2-002] The 5G system shall support UE to perform sensing measurement process using signals received from other UE(s).

	[P.R.5.1.6-5] The 5G system shall support UE to perform sensing measurement process in licensed or unlicensed band.

[PR 5.25.6-3] The 5G system shall be able to enable UEs without 5G coverage to use unlicensed spectrum to perform sensing.


	These PR mention the sensing process among UEs in licensed or unlicensed band.

Proposal:  P.R.5.1.6-5 and PR 5.25.6-3 are merged into CPR7.2.2-003.

	[CPR7.2.2-003] The 5G system shall support UE(s) with/without 5G coverage to perform sensing measurement process in licensed or unlicensed band.

	[PR 5.25.6-2] The 5G system shall be able to enable a Sensing device to perform sensing with licensed band under operator’s control based on the Sensing device’s location.

	This PR mentions UEs perform sensing with licensed band under operator’s control.
Proposal:  PR 5.25.6-2 can be a standalone CPR7.2.2-004.
	[CPR7.2.2-004] The 5G system shall be able to enable UE(s) to perform sensing with licensed band under operator’s control based on the UE’s location.

	[PR.5.4.6 - 001] Subject to user consent and national or regional regulation, based on operator policy, the 5GS shall support a mechanism to receive uplink sensing measurements from a UE that is authorized to provide uplink sensing measurements to the network.
	This PR mentions the uplink sensing measurements between a base station and UE..

Proposal:  PR.5.4.6 - 001 can be a standalone CPR7.2.2-005.
	[CPR7.2.2-005]  Subject to user consent and national or regional regulation, based on operator policy, the 5GS shall support a mechanism to receive uplink sensing measurements from a UE that is authorized to provide uplink sensing measurements to the network.

	[P.R.5.19.6-1] The 5G system shall allow an authorized UE to discover the precise location of other UEs in proximity that are authorized to provide sensing measurement data from non-RF sensors and sensing results from RF sensors, within a maximum latency.
	This PR mentions that an authorized UE discovers the precise location of other UEs in proximity that are authorized to provide sensing measurement data from non-RF sensors and sensing results from RF sensors, within a maximum latency.

Proposal:  P.R.5.19.6-1 can be a standalone CPR7.2.2-006.
	[CPR7.2.2-006] The 5G system shall allow an authorized UE to discover the precise location of other UEs in proximity that are authorized to provide sensing measurement data from non-RF sensors and sensing results from RF sensors, within a maximum latency.


b.3 5G RAN specific
	[PR 5.2.6-1] The 5G system shall be able to support a base station to perform sensing.

[P.R 5.13.6-001] The 5G system shall be able to provide a sensing service by using base stations to collect sensing measurements.
	These PRs mention the 5G system support the base stations to perform sensing.

Proposal: PR 5.2.6-1 and P.R 5.13.6-001 are merged into CPR7.2.3-001.

	[CPR7.2.3-001] The 5G system shall be able to support base station(s) to perform sensing.

	 [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.

[P.R 5.14.6-001] The 5G system shall be able to provide means to use base station(s) to perform sensing in certain area. 

[PR 5.9.6-1] The 5G system shall be able to provide means to support NR-based sensing in a certain area or location.
	These PRs mention the 5G system support the base stations to perform sensing in certain area.

Proposal: PR 5.11.6-2, P.R 5.14.6-001 and PR 5.9.6-1 are merged into CPR7.2.3-002.

	[CPR7.2.3-002] The 5G system shall be able to provide means to use base station(s) to perform sensing in certain area or location according to the operator’s policy.

	[PR 5.12.6 -2] The base stations shall be able to sense multiple specific target objects and their environments at the same time.
	This PR mentions to sense multiple specific target objects and their environments at the same time.

Proposal: PR 5.12.6 -2 can be a standalone CPR7.2.3-003.

	[CPR7.2.3-003] The base stations shall be able to sense multiple specific target objects and their environments at the same time.

	[P.R 5.13.6-002] The base station shall be able to sense a target object by obtaining sensing measurement without active involvement of the target object.
	This PR mentions the sensing process without  active involvement of the target object.
Proposal: P.R 5.13.6-002 can be a standalone CPR7.2.3-004.
	[CPR7.2.3-004] The base station shall be able to sense a target object by obtaining sensing measurement without active involvement of the target object.

	[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.
	This PR mentions selection of suitable base station(s).

Proposal: PR 5.2.6-2 can be a standalone CPR7.2.3-005.

	[CPR7.2.3-005] 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.

	[P.R 5.13.6-004] 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.
	This PR mentions the sensing frequency (periodically or continuously).

Proposal: P.R 5.13.6-004 can be a standalone CPR7.2.3-006.


	[CPR7.2.3-006] 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 5.12.6 -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.
	This PR mentions the 5G sysytem tracks specific target object with assistant information provided by the UE or 3rd party
Proposal: PR 5.12.6 -1 can be a standalone CPR7.2.3-007.

	[CPR7.2.3-007] 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.

	[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.
	This PR mentions the 5G system provides available sensing service based on the location.

Proposal: PR 5.11.6-1 can be a standalone CPR7.2.3-008.

	[CPR7.2.3-008] The 5G system shall be able to support a mechanism to provide available sensing service in a sensing service area location.


c. Sensing measurement data delivery and processing

	[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.

[P.R 5.13.6-003] The 5G system shall provide mechanisms for an operator to transport sensing data from base station towards the core network.
[PR 5.8.6-2] For a sensing service, the 5G system shall be able to support mechanisms for the UEs and RAN entities to provide sensing measurement data.

[PR.5.3.6 - 001] The 5G system shall support collection of the NR based sensing measurement data from the base station.
	These PRs mention base stations and UEs transfer the measurement data to core network.

Proposal: PR 5.2.6-4, P.R 5.13.6-003, PR 5.8.6-2, PR.5.3.6 - 001 are merged into CPR7.3-001.

	[CPR7.3-001] The 5G system shall be able to support means to enable a base station(s) and UE(s) to transfer sensing measurement data to the core network.

	[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.
	This PR mentions to deliver the sensing measurement data to 5G sensing processing entity.

Proposal: P.R 5.10.6-2 can be a standalone CPR7.3-002.

	[CPR7.3-002] 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.

	[PR 5.17.6-4] The 5G system shall support a mechanism to provide wireless sensing capable UEs and RAN entities with information of which network entity or destination server to send the sensing measurement data to.


	This PR mentions the 5G system gives the destination of sensing measurement data delivered to.

Proposal: PR 5.17.6-4 can be a standalone CPR7.3-003.

	[CPR7.3-003] The 5G system shall support a mechanism to provide wireless sensing capable UEs and RAN entities with information of which network entity or destination server to send the sensing measurement data to.

	[PR. 5.6.6 - 001] Subject to operator policy, the 5G system shall be able to collect sensing measurement data and yield sensing result from the data for detection of outdoor objects.

[PR. 5.7.6 - 001] Subject to operator policy, the 5G system shall enable the core network to collect and aggregate sensing measurement data from base stations.

[PR 5.9.6-3] The 5G system shall be able to support means to enable RAN entities and UEs to transfer sensing measurement data to sensing processing entities in the 5G system responsible for processing and aggregation of the sensing measurement data.

[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. 5.3.6 - 002] Based on operator’s policy, the 5G system shall support mechanisms to process the sensing measurement data to derive the sensing results.

[PR 5.9.6-3] The 5G system shall be able to support means to enable RAN entities and UEs to transfer sensing measurement data to sensing processing entities in the 5G system responsible for processing and aggregation of the sensing measurement data.
	These PRs mention the 5G system collects, aggregates and processes the sensing measurement data to derive the sensing result. 

Proposal: PR. 5.6.6 - 001, PR. 5.7.6 - 001 ,PR 5.9.6-3, PR 5.2.6-5,PR. 5.3.6 - 002, and PR 5.9.6-3 are merged into CPR7.3-004.

	[CPR7.3-004] Subject to operator policy, the 5G system shall enable the core network or  sensing processing entities in the 5G system to collect, aggregate and process the sensing measurement data.


d. Sensing related information exposure

	[PR 5.25.6-4] Subject to user consent and national or regional regulation, based on operator policy, the 5G system shall be able to allow a Sensing device to provide sensing results to a trusted third party.

	This PR mentions UEs provide sensing results to a trusted third party.

Proposal: PR 5.25.6-4 can be a standalone CPR7.4-001.

	[CPR7.4-001]  Subject to user consent and national or regional regulation, based on operator policy, the 5G system shall be able to allow a UE to provide sensing results to a trusted third party 

	[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.


	The PR mentions the 5G system collect and expose the required sensing measurement data.

Proposal: PR.5.1.6-3 can be a standalone CPR7.4-002.


	[CPR7.4-002] 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.

	[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.
	The process part in this PR can be merged into CPR7.3-004 and the real time exposure part can be a new CPR.

Proposal: P.R 5.10.6-3 can be a standalone CPR7.4-003.


	[CPR7.4-003] The 5G system shall be able to support means to 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 5.13.6-005] 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.
	It mentions the periodically exposure.

Proposal: P.R 5.13.6-005 can be a standalone CPR7.4-004.


	[CPR7.4-004] 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 5.2.6-6] 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.5.4.6 - 002] Subject to user consent and national or regional regulation, based on operator policy, the 5GS shall support a mechanism to expose sensing result to authorized third parties.

[PR. 5.7.6 - 002] 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 5.9.6-4] Based on operator’s policy, the 5G system shall be able to support means to expose sensing results to a trusted 3rd-party application.

[P.R 5.14.6-002] Subject to regulatory requirements and operator policy, the 5G system shall be able to expose sensing results to a trusted 3rd party application.

[PR.5.15.6-2] The 5G system shall support mechanisms to derive and expose sensing results to a trusted 3rd party.

[PR. 5.22.6 - 001] Subject to operator policy, the 5G system shall enable the network to expose a suitable API to a authorized third party to provide the information regarding sensing results.
	It mentions the core network to expose the sensing information to a trusted third party.

Proposal: PR 5.2.6-6, PR.5.4.6 - 002,PR. 5.7.6 - 002, PR 5.9.6-4,P.R 5.14.6-002, PR.5.15.6-2, and PR. 5.22.6 – 001 are merged into CPR7.4-005.


	[CPR7.4-005] Subject to user consent and national or regional regulation, based on operator’s policy, the 5G system shall support a mechanism to expose sensing result to authorized third parties.

	[PR. 5.5.6 - 001] Subject to operator policy, the 5G system shall be able to provide sensing result indicating disasters or other emergencies (e.g., flooding) in a given geographic area to authorized third parties in a timely manner.
	This PR mentions the exposed information for emergency.

Proposal: PR. 5.5.6 - 001 can be a standalone CPR7.4-006.


	[CPR7.4-006] Subject to the 5G system shall be able to provide sensing result indicating disasters or other emergencies (e.g., flooding) in a given geographic area to authorized third parties in a timely manner.

	 [PR. 5.3.6 - 003] 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.


	This PR mentions what is the exposed information.

Proposal: PR. 5.3.6 - 003 can be a standalone CPR7.4-007.


	[CPR7.4-007] 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. 5.5.6 - 002] 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) in a given geographic area in a timely manner.
	This PR mentions the 5G system provides its public warning system with a warning notification.

Proposal: PR. 5.3.6 - 003 can be a standalone CPR7.4-008.


	[CPR7.4-008]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) in a given geographic area in a timely manner.

	[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.
	This PR mentions exposure refresh rate to map service provider.

Proposal: PR 5.11.6-3 can be a standalone CPR7.4-009.


	[CPR7.4-009] 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.

	[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.
	This PR mentions the 3rd party request what the target(s) is/are.

Proposal: PR 5.12.6 -3 can be a standalone CPR7.4-010.


	[CPR7.4-010]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 -5] The 5G system shall be able to report sensing result of the environment around a specific target object to a trusted 3rd party.
	This PR mentions the 5G system reports the sensing result of the environment around a specific target.

Proposal: PR 5.12.6 -5 can be a standalone CPR7.4-011.


	[CPR7.4-011] The 5G system shall be able to report sensing result of the environment around a specific target object to a trusted 3rd party.

	[P.R 5.13.6-006] 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.
	This PR mentions report trigger.

Proposal: P.R 5.13.6-006 can be a standalone CPR7.4-012.


	[CPR7.4-012] 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.

	[PR 5.8.6-5] The 5G system shall be able to support exposure of UEs' sensing results, capabilities, and configurations to a trusted 3rd-party application, e.g., to facilitate 3rd-party control and coordination of sensing inputs from one or more sensing UEs.
	This PR mentions the support exposure of UEs' sensing results, capabilities, and configurations to a trusted 3rd-party application.
Proposal: PR 5.8.6-5 can be a standalone CPR7.4-013.
	[CPR7.4-013] The 5G system shall be able to support exposure of UEs' sensing results, capabilities, and configurations to a trusted 3rd-party application, e.g., to facilitate 3rd-party control and coordination of sensing inputs from one or more sensing UEs.

	[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.).


	This PR mentions a trusted 3rd party to request the sensing services configuration per location.
Proposal: PR 5.12.6 -4 can be a standalone CPR7.4-014.
	[CPR7.4-014]  Subject to regulatory requirements and 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 5.20.6-3] Based on operator’s policy, the 5G system shall enable a trusted 3rd party to request the activation of the sensing service with specific KPI requirement, as well as deactivation of the same service.
	This PR mentions the 3rd party to request the activation/deactivation of the sensing service with specific KPI requirement.

Proposal: PR 5.20.6-3 can be a standalone CPR7.4-015.
	[CPR7.4-015]Based on operator’s policy, the 5G system shall enable a trusted 3rd party to request the activation of the sensing service with specific KPI requirement, as well as deactivation of the same service.


e. Security

	[PR 5.26.6-1] The 5G system shall be able to determine the confidence level of the sensing results.
	This PR mentions the confidence of the sensing result.

Proposal: PR 5.26.6-1 can be a standalone CPR7.5-001.  
	[CPR7.5-001] The 5G system shall be able to determine the confidence level of the sensing results. 

	[PR 5.16.6-1] The 5G system shall provide a mechanism to protect identifiable information that can be derived from the sensing measurements data from eavesdropping.

[PR.5.21.6 - 001] Subject to user consent and national or regional regulation, based on operator policy, the 5G system shall be able to support secure means for RAN entities and authorized UEs to provide NR RF sensing measurement data and/or sensing results to a 5G network entity for processing.
	These PRs mention the security of delivering sensing measurement data and/or sensing results.

Proposal: PR 5.16.6-1 and PR.5.21.6 – 001 are merged into CPR7.5-002.


	[CPR7.5-002] Subject to user consent and national or regional regulation, based on operator policy, the 5G system shall be able to support secure means for RAN entities and authorized UEs to deliver sensing measurement data and/or sensing results.

	[PR 5.23.6 -2] The 5G system shall be able to provide a secure mechanism to ensure sensing result data privacy within the sensing service area.
	This PR mentions the data privacy protection.

Proposal:  PR 5.23.6-2 can be a standalone CPR7.5-003. 
	[CPR7.5-003]The 5G system shall be able to provide a secure mechanism to ensure sensing result data privacy within the sensing service area.


f. Charging
	[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 5.20.6-4] The 5G system shall be able to support charging for the sensing services (e.g. considering service type, sensing accuracy, target area, duration).
	These PRs mention the charging for sensing services.

Proposal: incorporate PR 5.2.6-7 and PR 5.20.6-4 into CPR7.6-001.

	[CPR7.6-001] The 5G system shall be able to support charging for the sensing services (e.g. considering service type, sensing accuracy, target area, duration) requested by a trusted third party application.


Proposal:  According to above analysis, it is suggested to approve S1-2023XXXX which is the corresponding pCR for TR22.837.

Annex: List of all requirements in TR 22.837 v0.3.0

5.1
Use case of intruder detection in smart home
[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.

[P.R.5.1.6-2] The 5G system shall support a UE to perform sensing measurement process based on the trusted 3rd party’s request.

[P.R.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.

[P.R.5.1.6-4] The 5G system shall support UE to perform sensing measurement process using signals received from other UE(s).

[P.R.5.1.6-5] The 5G system shall support UE to perform sensing measurement process in licensed or unlicensed band.

5.2
Use case on pedestrian/animal intrusion detection on a highway
[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.

5.3
Use case on rainfall monitoring
[PR. 5.3.6 - 001] The 5G system shall support  collection of the NR based sensing measurement data from the base station.

[PR. 5.3.6 - 002] 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 - 003] 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.

5.4
Use Case on Transparent Sensing Use Case

[PR.5.4.6 - 001] Subject to user consent and national or regional regulation, based on operator policy, the 5GS shall support a mechanism to receive uplink sensing measurements from a UE that is authorized to provide uplink sensing measurements to the network.

[PR.5.4.6 - 002] Subject to user consent and national or regional regulation, based on operator policy, the 5GS shall support a mechanism to expose sensing result to authorized third parties.

[PR.5.4.6 - 003] Subject to user consent, network operator policy and national or regional regulation, the 5GS shall support a mechanism to enable RAN entities and UEs to acquire NR-based sensing measurement data to capture information about the nearby environment.

5.5
Use case on sensing for flooding in smart cities

[PR. 5.5.6 - 001] Subject to operator policy, the 5G system shall be able to provide sensing result indicating disasters or other emergencies (e.g., flooding) in a given geographic area to authorized third parties in a timely manner.

[PR. 5.5.6 - 002] 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) in a given geographic area in a timely manner.

5.6
Use case on intruder detection in surroundings of smart home

[PR. 5.6.6 - 001] Subject to operator policy, the 5G system shall be able to collect sensing measurement data and yield sensing result from the data for detection of outdoor objects.

5.7
Use case on sensing for railway intrusion detection
[PR. 5.7.6 - 001] 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 - 002] 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.
5.8
Use Case on Sensing Assisted Automotive Maneuvering and Navigation

[PR 5.8.6-1] The 5G system shall be able to support mechanisms to control UEs and RAN entities for a sensing service.

[PR 5.8.6-2] For a sensing service, the 5G system shall be able to support mechanisms for the UEs and RAN entities to provide sensing measurement data.

[PR 5.8.6-3] The 5G system shall be able to support an authorized UE in the discovery of UEs and RAN entities with the required NR RF sensing capabilities for the sensing service.

[PR 5.8.6-4] The 5G system shall be able to provide means to authorize and configure a UE for sensing operation (e.g., based on location, time, etc) and for establishing the communication connection needed to assist the sensing service. 

[PR 5.8.6-5] The 5G system shall be able to support exposure of UEs' sensing results, capabilities, and configurations to a trusted 3rd-party application, e.g., to facilitate 3rd-party control and coordination of sensing inputs from one or more sensing UEs.

5.9
Use case on AGV detection and tracking in factories

[PR 5.9.6-1] The 5G system shall be able to provide means to support NR-based sensing in a certain area or location.

[PR 5.9.6-2] Based on operator policy and location area, the 5G system shall be able to provide means to support per-UE authorization for NR-based sensing.

[PR 5.9.6-3] The 5G system shall be able to support means to enable RAN entities and UEs to transfer sensing measurement data to sensing processing entities in the 5G system responsible for processing and aggregation of the sensing measurement data.

[PR 5.9.6-4] Based on operator’s policy, the 5G system shall be able to support means to expose sensing results to a trusted 3rd-party application.

5.10
Use case on UAV flight trajectory tracing

[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.

[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. 

5.11
Use case on sensing at crossroads with/without obstacle

[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.

 [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.
[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.

5.12
Network assisted sensing to avoid UAV collision

[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.

5.13
Use case on sensing for UAV intrusion detection

[P.R 5.13.6-001] The 5G system shall be able to provide a sensing service by using base stations to collect sensing measurements.

[P.R 5.13.6-002] The base station shall be able to sense a target object by obtaining sensing measurement without active involvement of the target object.
[P.R 5.13.6-003] The 5G system shall provide mechanisms for an operator to transport sensing data from base station towards the core network.

[P.R 5.13.6-004] 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.

[P.R 5.13.6-005] 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.

[P.R 5.13.6-006] 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.

[P.R 5.13.6-007] The 5G system shall be able to support the activation and deactivation of the sensing service according to operator’s policy.

[P.R 5.13.6-008] 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.

5.14
Use case on sensing for tourist spot traffic management

[P.R 5.14.6-001] The 5G system shall be able to provide means to use base station(s) to perform sensing in certain area. 
[P.R 5.14.6-002] Subject to regulatory requirements and operator policy, the 5G system shall be able to expose sensing results to a trusted 3rd party application.
[P.R 5.14.6-003] 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.
5.15
Use case on contactless sleep monitoring service

[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.

5.16
Use case on Protection of Sensing Information

[PR 5.16.6-1] The 5G system shall provide a mechanism to protect identifiable information that can be derived from the sensing measurements data from eavesdropping.

5.17
Use case on health monitoring at home

[PR 5.17.6-1] The 5G system shall be able to coordinate wireless sensing among a set of RAN entities and UEs.

[PR 5.17.6-2] The 5G system shall support a mechanism for the 5G network to retrieve the wireless sensing capabilities from UEs and RAN entities, and for the UEs and RAN entities to exchange capabilities amongst each other.

[PR 5.17.6-3] The 5G system shall support a mechanism for two or more authorized UEs and/or RAN entities to take part in the wireless sensing of a target, whereby the authorization may be provided based on location.

[PR 5.17.6-4] The 5G system shall support a mechanism to provide wireless sensing capable UEs and RAN entities with information of which network entity or destination server to send the sensing measurement data to.

5.18
Use case on service continuity of unobtrusive health monitoring

[PR 5.18.6.1] The 5G system shall support service continuity for wireless sensing of a target between different sensing devices.

[PR 5.18.6.2] The 5G system shall support simultaneous wireless sensing of a target by means of multiple sensing devices.

5.19
Use case on Sensor Groups

[P.R.5.19.6-1]
The 5G system shall allow an authorized UE to discover the precise location of other UEs in proximity that are authorized to provide sensing measurement data from non-RF sensors and sensing results from RF sensors, within a maximum latency.

5.20
Use case of Sensing for Parking Space Determination

[PR 5.20.6-1] The 5G system shall be able to provide sensing services in licensed and unlicensed spectrum. 

[PR 5.20.6-2] The 5G system shall be able to authorize Sensing receiver(s) and Sensing transmitter(s) to participate in a sensing service.
[PR 5.20.6-3] Based on operator’s policy, the 5G system shall enable a trusted 3rd party to request the activation of the sensing service with specific KPI requirement, as well as deactivation of the same service.

[PR 5.20.6-4] The 5G system shall be able to support charging for the sensing services (e.g. considering service type, sensing accuracy, target area, duration).

[PR 5.20.6-5] The 5G system shall be able to provide a sensing service considering the interference to the Sensing service caused by the sensing operations between multiple Sensing transmitter(s) and Sensing receiver(s).

5.21
Use case of Seamless XR streaming

[PR.5.21.6 - 001] Subject to user consent and national or regional regulation, based on operator policy, the 5G system shall be able to support secure means for RAN entities and authorized UEs to provide NR RF sensing measurement data and/or sensing results to a 5G network entity for processing.

5.22
Use case of UAVs/vehicles/pedestrians detection near Smart Grid equipment

[PR. 5.22.6 - 001] Subject to operator policy, the 5G system shall enable the network to expose a suitable API to a authorized third party to provide the information regarding sensing results.

5.23
AMR collision avoidance in smart factories

[PR 5.23.6 -1] The 5G system shall be able to provide the continuity of sensing service for a specific target object, across indoor and outdoor.
[PR 5.23.6 -2] The 5G system shall be able to provide a secure mechanism to ensure sensing result data privacy within the sensing service area.
5.24
Use case on roaming for sensing service of sports monitoring

[PR 5.24.6-1] Based on operator policy, the 5G System shall be able to provide the 5G wireless sensing services in case of roaming.

5.25
Use Case on immersive experience based on sensing

[PR 5.25.6-1] The 5G system shall be able to configure and authorize sensing for a Sensing device or a group of Sensing devices when using licensed spectrum based on the Sensing device’s location.
[PR 5.25.6-2] The 5G system shall be able to enable a Sensing device to perform sensing with licensed band under operator’s control based on the Sensing device’s location.
[PR 5.25.6-3] The 5G system shall be able to enable UEs without 5G coverage to use unlicensed spectrum to perform sensing.
[PR 5.25.6-4] Subject to user consent and national or regional regulation, based on operator policy, the 5G system shall be able to allow a Sensing device to provide sensing results to a trusted third party.
5.26
Use case on accurate sensing for automotive maneuvering and navigation service

[PR 5.26.6-1] The 5G system shall be able to determine the confidence level of the sensing results.

