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Abstract: This document proposes a note and an updated definition to clarify a sensing transmitter and sensing receiver may be a mobile RAN node. 
1. Introduction
The wordings of “sensing transmitter” and “sensing receiver” have been recently adopted in the TR to generalize the notion of sensing nodes, which may be a UE, or a RAN node. 

2. Reason for Change
Some agreed use-cases of the TR 22.837 rely on sensing node mobility, where all or part of the involved nodes can be mobile. As a justification for generalizing the consolidated requirements, it is discussed that the description of the UCs and the resulting requirements shall not be restrictive towards specific solutions. In this respect, while “UE” is perceived with an inherent mobility, all exemplified descriptions of the TR (including the figures) implicitly assume a static/stationary RAN node. This assumption is particularly inaccurate considering the recent introduction of mobile Integrated Access and Backhaul (IAB)/Vehicle Mounted Relay (VMR) nodes.

3. Conclusions
Based on the above, we observe a need to clarify that a sensing transmitter and sensing receiver are not restricted to the static RAN nodes, and my as well include a mobile RAN node. 
4. Proposal
It is proposed to agree the following changes to 3GPP TR22.837.


* * * First Change * * * *

[bookmark: _Toc129336449]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc129336450]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, orientation, 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 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 NR RAN node or a UE. A Sensing transmitter can be located in the same or different entity as the Sensing receiver.

* * * First Change * * * *




* * * Second First 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 the base station is an example and a mobile RAN node or UE can be as well utilized as a sensing transmitter or receiver node.

* * * Second First Change * * * *




* * * Third Second 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 1:	The terms in Table 5.11.6-1 are found in Section 3.1.
NOTE 2:	The value is sourced from [28].



NOTE:	In this use-case the base station is an example and a mobile RAN node or UE can be as well utilized as a sensing transmitter or receiver node.

* * * Third Second Change * * * *




* * * Fourth Third 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 1:	The terms in Table 5.13.6-1 are found in Section 3.1.
NOTE 2: 	Level 1 and level 2 depend on the size of the restriction area to be sensed.



NOTE:	In this use-case the base station is an example and a mobile RAN node or UE can be as well utilized as a sensing transmitter or receiver node.

* * * Fourth Third Change * * * *
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