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Abstract: Changes in clause 5.13 till 5.26 to accommodate sensing transmitter and sensing receiver
1. Introduction
As proposed in S1-230603, this contripution proposes to have changes in use cases 5.13 till 5.26 to align them with using already agreed sensing transmitter and sensing receiver, except for 5.19 to be updated in the other contribution (S1-230651) and 5.20 where those terms have already adopted thoroughout.
2. Reason for Change
Same as in S1-230603.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837.


* * * First Change * * * *
[bookmark: definitions][bookmark: _Toc120625124][bookmark: _Toc120625214][bookmark: _Toc99442480][bookmark: _Toc100862447]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc120625125]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].
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.
sensing group: a set of UEs that support sensing operations all of whose location is known and whose sensing measurement data can be collected synchronously.
sensing measurement data: data collected about radio/wireless signals impacted (e.g. reflected, refracted, diffracted) by an object or environment of interest for sensing purposes.
sensing measurement process: process of collecting sensing measurement data.
[bookmark: _Hlk128044623]Sensing receiver: A Sensing receiver is an NR RAN node or a UEentity 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: the information derived from processing sensing measurement data.
NOTE: Examples of sensing result are characteristics of an object or environment, etc.
Sensing service area location:  an area location whether with or without obstacle, the 5G system can provide sensing service with certain quality.
Sensing transmitter: A Sensing transmitter is an NR RAN node a UEthe 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 difference of the measured magnitude of two target objects, which is the magnitude needed to distinguish the two target objects.
-	Range resolution denotes the minimum difference in distance between target objects to have a measurably different range.
-	Velocity resolution denotes the minimum difference in velocity between target objects to have a measurably different velocity.
-	Missed detection describes the probability of missing to acquire a sensing result when the 5G system attempts to acquire a sensing result. It applies only to binary sensing results.
-	False alarm describes the probability of detecting a false sensing result that does not represent the characteristics of a target object or environment 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.

* * * Next Change * * * *

[bookmark: _Toc120625220]5.13.6	Potential New Requirements needed to support the use case
[P.R 5.13.6-001] The 5G system shall be able to provide a sensing service by using base stationssensing transmitters and receivers to collect sensing measurements.
[P.R 5.13.6-002] The base stationsensing receiver 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 stationthe sensing receiver 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 stationsensing transmitter and the sensing receiver 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.
 NOTE: These conditions could be the target object distance from the restricted area border less than 10m or entering restricted area.
[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.
[P.R 5.13.6-009] 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
	Outdoor
	95
	≤10
	≤10
	N/A
	N/A
	10
	[5]
	[≤5000]
	[≤0.1Hz]
	[≤5]
	[≤5]

	NOTE:	The terms in Table 5.13.6-1 are found in Section 3.1.


[bookmark: _Toc120625221]
* * * Next Change * * * *
[bookmark: _Toc120625227]5.14.6	Potential New Requirements needed to support the use case
[P.R 5.14.6-001] The 5G system shall be able to provide means to use base station(s)sensing transmitters and receivers 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.
[P.R 5.14.6-004] 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]
	[≤0.1]
	[≤5]
	[≤5]

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


[bookmark: _Toc120625228]
* * * Next Change * * * *
[bookmark: _Toc101896248][bookmark: _Toc120625234]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 sensing transmitter and a base stationsensing receiver 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 (NOTE3)
	5
(NOTE3)

	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


[bookmark: _Toc120625235]
* * * Next Change * * * *
[bookmark: _Toc49943791][bookmark: _Toc49944504][bookmark: _Toc120625248]5.17.6	Potential New Requirements needed to support the use case
[PR 5.17.6-1] The 5G system shall be able to coordinate wireless sensing among a set of RAN entities and UEssensing transmitters and sensing receivers.
[bookmark: _Hlk112333527][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 entitiessensing transmitters and sensing receivers 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 entitietransmitters and receivers with information of which network entity or destination server to send the sensing measurement data to.
[bookmark: _Toc120625249]
* * * Next Change * * * *
[bookmark: _Toc120625255]5.18.6	Potential New Requirements needed to support the use case
[PR 5.18.6.1] The 5G system shall support service continuity for wireless sensing of a target between different sensing devicestransmitters and receivers.
Editor’s Note: It is FFS if [PR 5.18.6.1] can be solved at application layer.
[bookmark: _Toc120625270][PR 5.18.6.2] The 5G system shall support simultaneous wireless sensing of a target by means of multiple sensing devicestransmitters and receivers.

* * * Next Change * * * *
[bookmark: _Toc120625276]5.21.6	Potential New Requirements needed to support the use case
[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 authorized (if required) sensing transmitters and receiversRAN entities and authorized UEs to provide NR RF sensing measurement data and/or sensing results to a 5G network entity for processing.
Editor’s Note: The sensing measurement data and sensing result terminologies can be revisited based on future updates.
[bookmark: _Toc120625277]
* * * Next Change * * * *
[bookmark: _Toc49931680][bookmark: _Toc120625304]5.25.6	Potential New Requirements needed to support the use case
[PR 5.25.6-1] The 5G system shall be able to configure and authorize sensing for a Sensing device transmitter and a sensing receiver or a group of Sensing transmitters and receiverdevices when using licensed spectrum based on the Sensing device’s transmitter and sensing transmitter’s location.
[PR 5.25.6-2] The 5G system shall be able to enable a Sensing device transmitter and a sensing receiver to perform sensing with licensed band under operator’s control based on the Sensing device’s entity’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 transmitter and a sensing receiver to provide sensing results to a trusted third party.
[PR 5.25.6-5] The 5G system shall be able to provide sensing with following KPIs.
Table 5.25.6-1	Performance requirements of sensing results for immersive experience
	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]

	
	
	
	

	Immersiveexperience
	Indoor
	95
	0.5
	0.5
	0.1
	N/A
	0.5
	N/A
	250
(granularity of field is 1.5m x 1.5m)
	0.25
	5
	5

	NOTE:	The terms in Table 5.25.6-1 are found in Section 3.1.
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