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Abstract: This document provides a text proposal for the update of the definition of motion rate accuracy, where there is an EN left. Besides, the definition is used to describe KPI, therefore, the location should also be changed to KPI subsection.
1. Introduction
Resolve EN: change “motion rate accuracy” to “Accuracy of micro-motion rate estimate”
About use case 5.13, introduce explanations on how micro-motion rate can help to reduce false alarm.
About use case 5.15, align the terminology “Accuracy of micro-motion rate estimate”
About use case 5.18, align the terminology “Accuracy of micro-motion rate estimate”
Include “Accuracy of micro-motion rate estimate” in general KPI table.
2. Reason for Change
EN about how to name “motion rate accuracy” is left to be resolved. 
· Term “motion” comes from article [x], where micro-motion is introduced as “Micro-Doppler is produced by the periodic movement of any structural component of an object. The periodic movement creates micro-motion, which in turn induces side-bands about the bulk Doppler frequency”
Rahman, Samiur, and Duncan A. Robertson. "Radar micro-Doppler signatures of drones and birds at K-band and W-band." Scientific reports 8.1 (2018): 1-11.
About use case 5.13, flying birds are more often present in a UAV no-fly zone, which will significantly increase false alarms. Currently, the defined less than 5% false alarm cannot be achieved if not distinguish the intruding object is a UAV or a flying bird. Therefore, it is necessary to distinguish whether the intruding flying object is a UAV or a flying bird to reduce the false alarm. This can be done by deriving the differences between drone (UAV) micro doppler signature and bird micro doppler signature. Micro-Doppler is generated due to the micro motion of the various components within a target. In the case of a drone, it is generated by the propeller blade rotation and for birds it is due to the wings flapping. Along with the bulk Doppler due to the target’s radial velocity, micro-Doppler signatures can be measured with radar which is coherent (i.e. the signal phase change is in direct correlation with the target motion).
Therefore, as several use cases are benefit from this KPI. It is proposed to introduce this in general KPI table. Not all use cases needs to utilize this KPI, it is case dependent, which is similar to other KPI parameters (missed detection, accuracy of velocity estimate..) in general KPI table.
3. Conclusions
4. Proposal
It is proposed to agree the following changes to 3GPP TR22.837 v0.3.0.


* * * First Change * * * *
[bookmark: _Toc120625123][bookmark: _Toc120625125]2	References
[x]	R. Samiur et al., “Radar micro-Doppler signatures of drones and birds at K-band and W-band”, in Scientific Reports, doi: https://doi.org/10.1038/s41598-018-35880-9.

* * * Second Change * * * *
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.
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: 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 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 micro-motion rate estimate 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.
-	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.

* * * Third Change * * * *
[bookmark: _Toc120625214]5.13.	Use case on sensing for UAV intrusion detection
[bookmark: _Toc354586742][bookmark: _Toc354590101][bookmark: _Toc355779204][bookmark: _Toc120625215]5.13.1	Description
[bookmark: OLE_LINK31][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK29][bookmark: OLE_LINK28][bookmark: OLE_LINK26][bookmark: OLE_LINK27]UAV industry is developing quickly around the world with the widely usages in various scenarios such as aerial photography, police force, urban management, agriculture, geology, meteorology, electric power, emergency rescue and disaster relief, etc. Especially for the smart city in future, a large number of UAVs will be used to improve the quality of our daily life including industrial inspection, public security patrol, cargo transportation, live broadcast and so on. However, this also brings big challenges on UAV supervision due to the following reasons:
1) Low-altitude UAVs have characteristics as large number, small size, wide flying zone, widely used to execute complex and diverse tasks, which makes UAV supervision very difficult if only using the traditional radar system.
[bookmark: OLE_LINK36]2) Non-cooperative UAVs could intrude some no-fly zone (e.g. airport, military base) intentionally or unintentionally which would lead to serious consequences, e.g. exposing private information using the camera, blocking other UAV traffic on the flying route.
5G radio signals can be used to provide wireless access for communication, meanwhile the 5G radio signals can also be used to generate sensing data for object detection e.g. sense presence or proximity of UAVs illegal flying in a specific area. 5G System could provide sensing service by processing sensing data and output sensing information (e.g. relative position, altitude, distance, velocity, direction).  In this case, 5G System could be used for sensing the UAV intrusion in the scenarios of UAV illegal flying in restricted area include light rail, airports, government facilities, research institutes, high-speed railway stations, temporary performance venue and other permanent or temporary restricted areas.
Furthermore, considering that the UAV entering the restricted area is illegal and the UAV itself even could be illegal, this kind of sensing operation doesn’t require the cooperation of the UAV. That means the UAV may be unaware of the sensing operation.  When multiple UAVs appear in the same restricted area, the 5G system can sense presence or proximity of multiple UAVs illegal flying at the same time. In addition, to reduce false alarm, 5G system can also assist to detect whether the intruding flying object is a flying bird or a UAV [x].
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Description automatically generated]
Figure 5.13.1-1 UAV collision risks at light rail
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102][bookmark: _Toc120625216]5.13.2	Pre-conditions
Network operator ‘MM’ provides 5G sensing service for the park and the light rail area with its 5G network covering the park and the light rail track. ‘MM’ can make use of wireless base stations to sense the airspace within their coverage area and report the sensing information to the USS/UTM as defined in TS 23.256 clause 3.1.
The Light rail operator ‘XX’ uses a UTM to management potential UAV illegal intrusion along the light rail tracks. ‘XX’ has provided its restricted area information to the UTM.
There is a need to hold a ceremony with high security requirement in the park temporarily, turning the park in a restricted area where UAVs are not allowed to enter. The administrator has a subscription for UAV prevention service from the USS/UTM.
The UTM uses ‘5G Sensing Service’ provided by 5G network Operator ‘MM’ to detect potential UAV illegal intrusion for above scenarios.
The UTM requests that once a UAV is detected that its distance from the border of the restricted area is less than 10m, the 5G system should report the event to the UTM.
The Network operator ‘MM’ can configure energy consumption sensing mode with different sensing period, e.g. operate sensing one time per 50 seconds, per 10 seconds, per second etc. And in emergency condition, the 5G system can provide continuously sensing service according to the UTM’s request.
The light rail works from 5:30 am to 23:00 pm every day.
[bookmark: _Toc120625217]5.13.3	Service Flows
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Description automatically generated with low confidence]
Figure 5.13.3-1: Sensing for UAV intrusion detection
The 5G system periodically senses the restricted area whether there are UAVs flying into the restricted area border for both the Park and the light rail area.
There are three UAVs (A, B, C) flying around the restricted areas.
When UAV A flying near the Park is detected and closely tracked with required accuracy in the sensing area, the 5G system reports the sensing results to the UTM in real time and begins continuously sensing.
When UAV B and UAV C flying near the light rail are detected, and closely tracked with required accuracy in the sensing area, the 5G system reports the sensing results to the UTM in real time and continuously senses.
To reduce energy consumption, the 5G system will notify the UTM that the 5G system cannot detect any UAVs illegal flying after a time period which is requested by the UTM. After that, the 5G system stops continuously sensing and begins periodically sensing operation according to the Network Operator’s policy.
The USS/UTM could trigger to send warning messages/notices to UAV controller based on analytical results based on the sensing information from the mobile network. Alternatively, the USS/UTM will trigger UAV countermeasures to prevent the UAV from flying in the no-fly area.
When the ceremony has been finished, the 5G system would stop sensing operation based on the request from UTM. And when the light rail stops operation between 23:00 pm to 5:00am next morning, the 5G system stops sensing operation to save energy.
[bookmark: _Toc120625218]5.13.4	Post-conditions
The mobile network can provide sensing service for UAV intrusion detection with high quality and continuity, to improve the accuracy and efficiency of public safety supervision and management.
USS/UTM interacts with the mobile network for sensing service and perform UAV intrusion detection based on the sensing information exposed by network.
[bookmark: _Toc120625219]5.13.5	Existing features partly or fully covering the use case functionality
None.

[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 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.
 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 micro-motion rate estimate
[Hz]
	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
	1 (NOTE 2)

	≤10
	≤10
	N/A
	N/A
	10
	[5]
	[≤5000]
	[≤0.1Hz]
	[≤5]
	[≤5]

	NOTE 1:	The terms in Table 5.13.6-1 are found in Section 3.1.
NOTE 2:	Bird wind beat rate = 5Hz as reference [x], any detected value in [4,6] satisfies accuracy requirements. 



* * * Forth Change * * * *
[bookmark: _Toc120625228]5.15	Use case on contactless sleep monitoring service
[bookmark: _Toc101896243][bookmark: _Toc120625229]5.15.1	Description
Compared with wearable devices, contactless sensing technologies have more advantages in health status detection. With more room has reserved for un-intrusion, contactless sensing-based health monitoring gives people, especially who view object contact as uncomfortable, more options. 3GPP system are designed for catering people’s communication purpose, whose wireless signals are very rich and can be accessible ubiquitously. With additional processing, 3GPP system will breed new opportunities with contactless sensing technologies applied, such as smart health, smart home, smart city and even smart space.
Sleep Monitoring application describes the case that a human’s sleep situation is monitored without any wearable device [31]. Instead of utilizing capacitors as propagation medium, Sleep Monitoring application effectively reuses the current ubiquitously accessible medium, that is wireless signals to realize the sensing purpose. People’s presence, movement and even respiration will affect the wireless signal propagation, which on the receiving side will be presented as the fluctuation of waveform’s intensity, phase shift and etc.
Figure 5.15.1-1 describes how the wireless signals that propagated via the established direct network connection (i.e. between the radio access network and 5G UE) will be affected and distorted by the target sensing object. Generally, when people is sleeping, regular chest rise and fall will cause additional vibration of the target object when detecting the doppler [37], this is defined as the micro doppler effect in radar [32]. By observing the micro doppler effect, people’s respiration rate per minute can be counted.
[image: Shape

Description automatically generated]
Figure 5.15.1-1: People’s respiration affected 3GPP wireless signal propagation in an indoor environment
NOTE 1: The transmitter as shown in Figure 5.15.1-1 is an indoor small base station as described in TS22.261 [33].
NOTE 2: The transmitter as shown in Figure 5.15.1-1 can also be a CPE that is used for this service. 
This sleep monitoring application can help to diagnose early symptoms of some diseases, e.g. milder symptoms of sleep apnea before it develops worse [xa]. Through monitoring people’s breathing, i.e. respiration rate, and the breathing stoppage duration, the application server can give instructions to the user on whether or not the user is experiencing sleep apnea, and the user in return can adjust lifestyles such as losing weight or quitting smoking to avoid worse cases.
-	A person's respiratory rate is the number of breaths you take per minute. The normal respiration rate for an adult at rest is 12 to 20 breaths per minute. A respiration rate under 12 or over 25 breaths per minute while resting is considered abnormal [42].
-	The breathing stoppage duration is the amount of time that a sleep apnea patient stops breathing, which can be from 10 seconds to two minutes or more [41]. We take breathing stoppage duration = 10 seconds for example as the trigger of the event reporting to the application server. When the user triggers this sensing service, the sensing system will monitor this special event and report it to the application server.
[bookmark: _Toc101896244][bookmark: _Toc120625230]5.15.2	Pre-conditions
The device installing this sleep monitoring application is 5G UE.
[bookmark: _Toc101896245]There is a service agreement between MNO and sleep monitoring operator. The MNO can also be the sleep monitoring application provider.
[bookmark: _Toc120625231]5.15.3	Service Flows
1. The application user Bob triggers the sleep monitoring application on the 5G UE. When the application server receives the request, the application server contacts the 5G system to trigger the sensing service to monitor Bob’s respiration rate.
2. 5G system discovers a base station (or CPE) to start the sleep monitoring sensing service.
3. The base station (or CPE) coordinates with Bob’s phone (5G UE) to perform the sensing measurement. The base station and the 5G UE can be transmitter and receiver or vice versa. The receiver measures the 5G wireless signals (e.g., number of detected transmission paths, micro doppler shift, etc.) and collects them as the sensing measurement data.
4. Sensing measurement data is processed to derive the sensing results (e.g. respiration rate) locally or is provided to the 5G network: 5G network processes the sensing measurement data to derive the sensing results and exposes the sensing results to the sleep monitoring application server.
5. The 5G UE receives the sleep monitoring feedback from the application server and shows it to the application user Bob. Bob can have sleep apnea and needs the application to further monitor his breathing stoppage duration. An event with “breathing stoppages duration = 10 seconds” is triggered by Bob and received by the application server, which then contacts the 5G system to trigger this event.
6. 5G system adjusts the sensing measurement process and executes Steps 3-5. When the event report criteria are satisfied, i.e. Bob is detected to have a 10-second breathing stoppages duration, the application server will receive the notification sent by 5G system.
[bookmark: _Toc101896246][bookmark: _Toc120625232]5.15.4	Post-conditions
The user experiences the sleep monitoring application enabled by the 5G network. Bob changes his lifestyle, he does more exercise, and tries to lose weight to avoid the sleep apnea problem.
[bookmark: _Toc101896247][bookmark: _Toc120625233]5.15.5	Existing feature partly or fully covering use case functionality
None
[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 and a base station to perform sensing measurements in a certain sensing service location area.
[PR.5.15.6-2] The 5G system shall support mechanisms to derive and expose sensing results to a trusted 3rd party.
[PR.5.15.6-3] The 5G system shall be able to provide 5G wireless sensing service with the following KPIs:
Table 5.15.6-1	Performance requirements of sensing results for contactless sleep monitoring
	Scenario
	Sensing service area
	Confidence level [%]
	Motion rate aAccuracy of micro-motion rate estimate
[Hz]
	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, 0.033Hz corresponds to 2 times/min
NOTE 3: Detect event = “breathing stoppages duration >= 10 seconds” as reference



* * *  Fifth Change * * * *
[bookmark: _Toc120625291]5.24	Use case on roaming for sensing service of sports monitoring
[bookmark: _Toc120625292]5.24.1	Description
Sports monitoring application describes the case of a human being monitored when doing exercise via utilizing wireless signals instead of cameras, or wearable devices. With enhanced privacy preservation, wireless signals that propagated in the 5G system (e.g. between 5G UE and 5G UE, and between the radio access network and device) can be further reused and processed to retrieve the target sensing object’s characteristics [48]. In a sports monitoring situation, the target object is human and the target object’s characteristic is human body gesture. By comparing the detected body gesture with the correct body gesture when people are doing exercises like sit-ups, and push-ups, this sport monitoring application will give feedback, for example, it can count the number of the exercise e.g. sit-ups, and calculate calories.
[bookmark: _Toc120625293]5.24.2	Pre-conditions
The sports monitoring application provider has a service agreement with mobile operator A in country X and mobile operator B in country Y.
Mobile operator A in country X and Mobile operator B in country Y has roaming agreements.
Bob installs a sports monitoring application on his mobile phone and subscribes to the sensing service with mobile operator A.
[bookmark: _Toc120625294]5.24.3	Service Flows
1. Bob is a sports fan and does exercise every day. He travels to country Y and gets accommodation in hotel M, where mobile operator B’s sensing service is available. Bob triggers the application and selects his favorite sport, sit-up.
2. The sensing request is received by Mobile operator B and Mobile operator B then authenticates whether the sensing request can be satisfied, e.g. by verifying the sensing system availability (infrastructure, sensing modalities), the roaming agreement with Bob’s home mobile operator A in country X, the identity of Bob and etc.
3. If the authentication succeeds, mobile operator B authorizes and provides such 5G sensing service to Bob with required performance targets and requirements and Bob pays for the sensing service to mobile operator B.
· Executes sensing measurement process (e.g. micro doppler shift) with the sensing entities (e.g. RAN entities and the roaming UE, or CPE and the roaming UE) to obtain sensing measurement data;
· Processes the sensing measurement data to derive sensing result and expose it to the application server.
4. If the authentication fails, mobile operator B does not provide such 5G sensing service to Bob and potentially, Bob or the sports monitoring application server will receive the reason of why mobile operator B cannot provide such sensing service.
[bookmark: _Toc120625295]5.24.4	Post-conditions
Bob can enjoy the sports monitoring application even when he travels in another country.
[bookmark: _Toc120625296]5.24.5	Existing features partly or fully covering the use case functionality
Roaming-related authentication and charging may refer to existing requirements as defined in Clause 9 in TS22.261:
The following set of requirements complement the requirements listed in 3GPP TS 22.115. The requirements apply for both home and roaming cases.
The 5G core network shall support collection of charging information for alternative authentication mechanisms
The 5G system shall be able to generate charging information regarding the used radio resources e.g. used frequency bands.
[bookmark: _Toc120625297]5.24.6	Potential New Requirements needed to support the use case
[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.
[PR.5.24.6-2] The 5G system shall be able to provide 5G wireless sensing service with the following KPIs:
Table 5.24.6-1	Performance requirements of sensing results for sports monitoring
	Scenario
	Sensing service area
	Confidence level [%]
	Motion rate aAccuracy of micro-motion rate estimate
[Hz]
	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]
	
	
	
	

	Sports monitoring
	Indoor (living room)
	95
	3 times/min
[0.05Hz]
(NOTE 2)
4 times/min
[0.07Hz]
(NOTE 3)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	60s
	1min
	N/A
	N/A

	NOTE 1: The terms in Table 5.24.6-1 are found in Section 3.1.
NOTE 2: Sit-up rate = 30 times/min as reference, 0.05Hz corresponds to 3 times/min
NOTE 3: Push-up rate = 40 times/min as reference, 0.07Hz corresponds to 4 times/min



* * * Sixth Change * * * *
[bookmark: _Toc99442485][bookmark: _Toc120625318]7	Consolidated potential requirements and KPIs
[bookmark: _Toc99442486][bookmark: _Toc120625319]7.1	Consolidated potential requirements
[bookmark: _Toc99442487][bookmark: _Toc120625320]7.2	Consolidated potential KPIs of sensing results
Table 7.2-1	Performance requirements of sensing results for integrated sensing and communication scenarios
	Scenario
	Sensing service area 
	Confidence level [%]

	Accuracy of micro-motion rate estimate
[Hz]
	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]

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




* * * End of Change * * * *
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