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Abstract: This document provides a text proposal to resolve ambiguity on sensing assistance information and contextual information.
[bookmark: _Hlk134777418]1. Introduction
There is ambiguity in use case about the terminology used to represent the information  from a 3RD party provided to the 5G system to be used as assistance information during the sensing operation. There is also ambiguity around contextual information about the sensing results exposed by the 5G system to a 3rd party. Specifically, various usecases have used different terminologies e.g sensing assistance information (use case 5.26), sensing assistance information (use case 5.22), assisting information (use case 5.32) , contextual information (5.8), etc  
2. Reason for Change
The meaning of  the different terminologies  as shown in use cases 5.12, 5.22, 5.32, 5.3, 5.8 and 5.26 are  different and therefore  they  need clarification and alignment where possible. 
In addition, to avoid confusion in SA1 and downstream groups, we propose to use different terminologies to refer to the information coming from UE/3rd  into the 5GS and information going from the 5GS to 3rd party. The information going from UE/3rd into the 5GS is called “sensing assistance information” and from the 5GS to a  3rd party is term “sensing contextual information”.   
A summary of the proposed changes to the TR is presented below. 
	Source
	True meaning
	Propopsed Modification

	Use cases with the information going from UE/3rd party  to 5G system (UE/3rd party  5G system)

	Use case 5.12
[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.
	“assistance information” means UE provided information to 5G system.

	Delete the NOTE

	Use case 5.22 
[PR. 5.22.6 - 002] Based on operator policy, the 5G system may be able to utilize sensing assistance information exposed by a trusted 3rd party to derive the sensing result.
NOTE: sensing assistance information is information that is provided to 5G system by a trusted 3rd party and can be used to derive sensing result. Examples of sensing assistance information are map information, area information, etc.
	“sensing assitance information” means a 3rd party provided information to derive sensing result.

	Delete the NOTE.

	Use case 5.32
[PR 5.32.6-1] Based on operator’s policy, the 5G system may provide a mechanism for a trusted third party to provide assisting information about a sensing target
Note: the assisting information can include a UE ID attached to or in proximity of the sensing target
	“assisting information” means a 3rd party provided information.
3rd party  5G system
	Modify “assisting information” to “sensing assistance information”

Delete the NOTE

	Use cases with the information going from  5G system to 3rd party ( 5G system  3rd party )

	Use case 5.3
[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 3(rd) party application via the core network.
	“assisted information” means 5GS provided information about the sensing results to a 3rd party.

	Modify “ assisted information” to “sensing contextual information”

	Use case 5.8 
[PR 5.8.6-5] Subject to user consent and regulations, based on operator policy, the 5G system shall be able to support exposure of sensing results and contextual information (e.g. UE location), to a trusted 3rd-party application.
NOTE 4:	Contextual information is information sent with the sensing results which provide context to the conditions under which the sensing results were derived. This contextual information can be used in scenarios where the sensing result is to be combined with data from other sources.
	“contextual information (e.g. UE location), to a trusted 3rd-party application.” means 5GS provided information about the sensing results to a 3rd  party application 

	 Modify “contextual information” to “sensing contextual information” 
Delete NOTE 4

	Use case 5.26 service flow
2. The 5G system gives instructions about how to proceed the sensing to Bob’s vehicle and Bob’s vehicle selects Joe’s vehicle to assist the sensing service. Joe’s vehicle transfers the to Bob’s ADS server.
3. Bob’s ADS server utilizes the sensing assistance information to do the decision, Bob decelerates before the traffic light.
	
3. “sensing assitance information” means 5GS provided information that is derived from sensing.

	
3. Modify “sensing assistance information” to be “sensing contextual information”



3. Conclusions
4. Proposal
It is proposed to agree the following changes to 3GPP TR22.837 v1.0.0.


* * * First Change * * * *
[bookmark: _Toc128512761]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
3GPP sensing data: Data derived from 3GPP radio signals impacted (e.g. reflected, refracted, diffracted) by an object or environment of interest for sensing purposes, and optionally processed within the 5G system.
5G Wireless sensing: 5GS feature providing capabilities to get information about characteristics of the environment and/or objects within the environment (e.g. shape, size, speed, location, distances or relative motion between objects, etc) using NR RF signals and, in some cases, previously defined information available in EPC and/or E-UTRA.
Motion rate accuracy describes the closeness of the measured magnitude of the target object’s vibration frequency caused by part(s) of the target object to the true magnitude of the target object’s vibration frequency.
Editor’s Note: terminology of motion rate accuracy needs to be refined.
non-3GPP sensing data: Data provided by non-3GPP sensors (e.g. video, LiDAR, sonar) about an object or environment of interest for sensing purposes.
sensing assistance information: information that is provided to 5G system by a trusted 3rd party and can be used to derive sensing result. Examples of sensing assistance information are map information, area information, a UE ID attached to or in the proximity of the sensing target, UE position information, UE velocity information and etc.
[bookmark: _Hlk134777553]sensing contextual information: information sent with the sensing results which provide context to the conditions under which the sensing results were derived. Examples includes map information, area information, time of capture, UE location and ID.  This contextual information can be required in scenarios where the sensing result is to be combined with data from other sources outside the 5GS.
sensing group: a set of sensing transmitters and sensing receivers whose location is known and whose sensing measurement data can be collected synchronously.
sensing measurement process: process of collecting sensing measurement data.
Sensing receiver: A Sensing receiver is an entity that receives the sensing signal which the sensing service will use in its operation. A sensing receiver is an NR RAN node or a UE. A Sensing receiver can be located in the same or different entity as the Sensing transmitter.
sensing result: processed 3GPP sensing data requested by a service consumer.
Sensing service area location:  an area location whether with or without obstacle, the 5G system can provide sensing service with certain quality.
Sensing target area: an area that needs to be sensed by deriving the dynamic characteristics of the area from any moving obstacles (e.g. cars, human, animals) from the impacted (e.g. reflected, refracted, diffracted) wireless signals. There are 2 kinds of target area:
· Static sensing target area: a pre-defined area that does not move from the sensing transmitter’s perspective. 
· Moving sensing target area: a trusted zone with a target that moves from the sensing transmitter’s perspective.
Sensing transmitter: A Sensing transmitter is the entity that sends out the sensing signal which the sensing service will use in its operation. A Sensing transmitter is an NR RAN node or a UE. A Sensing transmitter can be located in the same or different entity as the Sensing receiver.
transparent sensing: sensing measurements are communicated such that they can be discerned and interpreted by the 5G system, e.g. the data is communicated using a standard protocol to an interface defined by the 5G system.
The following KPIs apply to the definition of the use cases on sensing qualitative requirements:
-	Sensing service area: a service area where sensing services would solely rely on infrastructures and sensing technologies that can be assumed to be present anywhere where 5G is present. This includes both indoor and outdoor environments.
The following KPIs apply to the definition of the use cases on sensing quantitative requirements: 
-	Accuracy of positioning estimate describes the closeness of the measured sensing result (i.e. position) of the target object to its true position value. It can be further derived into a horizontal sensing accuracy – referring to the sensing result error in a 2D reference or horizontal plane, and into a vertical sensing accuracy – referring to the sensing result error on the vertical axis or altitude.
-	Accuracy of velocity estimate describes the closeness of the measured sensing result (i.e. velocity) of the target object’s velocity to its true velocity.
-	Confidence level describes the percentage of all the possible measured sensing results that can be expected to include the true sensing result considering the accuracy.
-	Sensing Resolution describes the minimum difference in the measured magnitude of target objects (e.g. range, velocity) to be allowed to detect objects in different magnitude.
-	Missed detection probability denotes the ratio of missing event to acquire a sensing result over all events during any predetermined period when the 5G system attempts to acquire a sensing result. It applies only to binary sensing results.
-	False alarm probability denotes the ratio of detecting an event that does not represent the characteristics of a target object or environment over all events during any predetermined period when the 5G system attempts to acquire a sensing result. It applies only to binary sensing results.
-	Max sensing service latency: time elapsed between the event triggering the determination of the sensing result and the availability of the sensing result at the sensing system interface.
-	Refreshing rate: rate at which the sensing result is generated by the sensing system. It is the inverse of the time elapsed between two successive sensing results reporting to the application server.
[bookmark: _Hlk134777663]
* * * First Change * * * *
[bookmark: _Toc360202473][bookmark: _Toc129336538][bookmark: _Hlk134777751]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 sensing assistance 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:
Table 5.12.6-1	Performance requirements of sensing results for network assisted sensing to avoid UAV collision
	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]

	
	
	
	

	Network assisted sensing to avoid UAV collision
	Outdoor
	[99]
	1
	N/A
	1
NOTE 2
	N/A
	<1
NOTE 2
	1
	500
	0.5
	N/A
	N/A

	NOTE 1:	The terms in Table 5.12.6-1 are found in Section 3.1.
NOTE 2:	The KPI values are sourced from [25] and [40].


Editor's Note: Other potential new requirements are FFS.

* * * Second Change * * * *
[bookmark: _Toc128512919]5.22.6	Potential New Requirements needed to support the use case
[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.
[PR. 5.22.6 - 002] Based on operator policy, the 5G system may be able to utilize sensing assistance information exposed by a trusted 3rd party to derive the sensing result.
NOTE: sensing assistance information is information that is provided to 5G system by a trusted 3rd party and can be used to derive sensing result. Examples of sensing assistance information are map information, area information, etc.
[PR. 5.22.6 - 003] The 5G system shall be able to support the following KPIs:
Table 5.22.6-1	Performance requirements of sensing results for UAVs/vehicles/pedestrians’ detection near Smart Grid equipment 
	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 for the use case in Smart Grid (NOTE 2)
	Outdoor
	95
	≤0.7
	N/A
	UAV: ≤25;
Pedestrian: ≤1.5;
Vehicle: ≤15
	N/A
	N/A
	N/A
	≤5s
	≥10Hz
	[≤5]
	[≤5]

	NOTE 1: The terms in Table 5.22.6-1 are found in Section 3.1.
NOTE 2: The typical size (Length x Width x Height) of UAV is 1.6m x 1.5m x 0.7m, the typical size of pedestrian is 0.5m x 0.5m x 1.75m, and the typical size of engineering vehicle is 7.5m x 2.5m x 3.5 m. The size of the park of Smart Grid depends on the real environment. 
NOTE 3: The safe distance between pedestrian/vehicle and transmission station/line is 0.7m/0.95m [46].



* * *  Third Change * * * *
[bookmark: _Toc128512941]5.32.6	Potential New Requirements needed to support the use case
[PR 5.32.6-1] Based on operator’s policy, the 5G system may provide a mechanism for a trusted third party to provide assisting  sensing assistance information about a sensing target.
Note: the assisting information can include a UE ID attached to or in proximity of the sensing target
[PR 5.32.6-2] The 5G system shall be able to provide sensing results with the following KPIs: 
Table 5.32.6-1	Performance requirements of the sensing results exposed to the third party
	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 Factory
	100 m2
	99
	[≤0.5]
	N/A
	0.5
	N/A
	[0.5]
	[0.5]
	≤100
	0.1
	N/A
	N/A

	NOTE:	The terms in Table 5.14.6-1 are found in Section 3.1.



* * *  Fourth Change * * * *
[bookmark: _Toc100862442][bookmark: _Toc100921166][bookmark: _Toc128931844]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 sensing contextual  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.



* * *  Fifth Change * * * *
[bookmark: _Toc128931879]5.8.6	Potential New Requirements needed to support the use case
[PR 5.8.6-1] The 5G system shall be able to support mechanisms to control UEs and RAN entities for a sensing service.
NOTE 1:	In the requirement above, control can include configuration such as sensing specific policies and settings (e.g., conditions for triggering sensing requests, location, etc.) coordinated amongst UE and RAN entities.
[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 3GPP sensing data.
NOTE 2:	This requirement can cover scenarios making use of information already available in the EPC and E-UTRA (assuming no new functionalities are required in the EPC and E-UTRA).
[bookmark: _Hlk126918046][PR 5.8.6-3] The 5G system shall be able to support an authorized UE in the discovery of UEs and selection of RAN entities with the required 3GPP NR RF sensing capabilities for the sensing service.
[PR 5.8.6-4] Subject to user consent and regulations, based on operator policy, 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.
NOTE 3: 	The above requirement assumes that the communication connection used for assisting sensing service (e.g. for transferring 3GPP sensing data or  sensing results) can include existing communication connection modes such as direct network communication, direct device connection under network coverage and indirect network connection [33].
[PR 5.8.6-5] Subject to user consent and regulations, based on operator policy, the 5G system shall be able to support exposure of sensing results and sensing contextual information (e.g. UE location), to a trusted 3rd-party application.
NOTE 4:	Contextual information is information sent with the sensing results which provide context to the conditions under which the sensing results were derived. This contextual information can be used in scenarios where the sensing result is to be combined with data from other sources.
[bookmark: _Hlk126697502][PR 5.8.6-6] The 5G system shall be able to provide means for the 5G network to activate and/or deactivate sensing service in the target sensing area based on network conditions (e.g., network-load).

* * *  Sixth Change * * * *

[bookmark: _Toc128932002]5.26.3	Service Flows
1. Bob drives in down town, and is approaching a cross road with regulatory signs, where the sensors on Bob’s vehicle are blocked by other vehicles. Bob’s vehicle cannot see the surroundings and Bob sends the sensing request to 5G system.
2. The 5G system gives instructions about how to proceed the sensing to Bob’s vehicle and Bob’s vehicle selects Joe’s vehicle to assist the sensing service. Joe’s vehicle transfers the sensing contextual information to Bob’s ADS server.
3. Bob’s ADS server utilizes the sensing assistance contextual information to do the decision, Bob decelerates before the traffic light.
4. Bob continues the journey and drives in a tunnel (10km length), the sensors on Bob’s vehicle are detected to be blocked by a big truck. Bob sends the sensing request to 5G system.
5. The 5G system selects RAN entities (e.g. road side units) to assist the sensing service. The 5G system transfer the sensing information collected by RAN entities to Bob’s ADS server.
6. Bob’s ADS server utilizes the sensing information to do the decision, and Bob accelerates to overtake the big truck.
7. Bob continues the journey and drives in a desert area and some sensors on Bob’s vehicle are detected to be broken (e.g. because of heat). Bob’s vehicle sends the sensing request to 5G system.
8. The 5G system selects RAN entities (sparsely deployed in desert area) to assist the sensing service. With the feedback from RAN entities, the 5G system transfer the sensing information together with the indication of confidence level as 60% to the ADS server.
9. Bob’s ADS server utilizes the indication and sensing information, and decides to return to Level 0 driving for safety.

* * * Next Change * * * *
…
* * * End of Change * * * *
3GPP
