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Abstract: This contribution proposes a new use case and requirements on health monitoring in care facilities by means of 5G Wireless sensing.
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* * * Next Change * * * *
5.x	Use case on health monitoring in case facilities
5.x.1	Description
The human health monitoring has been identified as one of the use cases enabled by 5G Wireless sensing defined in sub-clause 5.15, 5.17 and 5.18. 5G Wireless sensing is expected to enable to monitor the human health status, such as a respiratory rate, breathing stoppage duration, detection of human motion, etc. The result of periodic health monitoring is delivered to a subscriber’s device, a doctor or a hospital to record daily status. The health monitoring result can also be used to deliver an alert for emergency services when an anomalous condition is detected.
The use cases described in 5.15, 5.17 and 5.18 are assumed in the home scenario where 5G Wireless sensing is performed to monitor the health status for a single person (i.e., to perform sensing for a single object). Besides that, the health status monitoring is of vital importance in care facilities and hospitals. The health status monitoring via 5G Wireless sensing can make people in the facility free from any conventional wired devices for monitoring vital signs. Apart from the conventional communication service used in care facilities and hospitals, 5G Wireless sensing can create additional value to enhance their quality of service.
In care facilities and hospitals, a key difference from the home scenario is that the health status monitoring needs to be performed for people in the same room simultaneously as illustrated in Figure 5.x.1-1. For each person in the same room, the sensing result of health status monitoring needs to be uniquely derived while sensing measurements are performed simultaneously. To monitor the health status of individual person in the different bed simultaneously by 5G Wireless sensing, an additional KPI aimed at multiple object sensing is deemed as necessary, especially for the scenario where target objects are located in the same distance from the sensing receiver. The following KPI needs to be defined for the care facility scenario in addition to the consolidated KPIs defined in sub-clause 7.2.
-	Angular resolution denotes the minimum difference in angle between targets to have measurably different angle [x].
NOTE:	Applicable if equally large target objects are located in the same distance from the sensing receiver.   
An example of the care facility room layout is illustrated in Figure 5.x.1-2 to envisage the angular resolution required for the care facility scenario. Furthermore, the sensing measurement for health status monitoring should be able to be performed only while a person is in the bed.

Figure 5.x.1-1:	Health status monitoring for multiple persons in care facilities

Figure 5.x.1-2:	Example of the care facility room layout
5.x.2	Pre-conditions
The following pre-conditions and assumptions apply to this use case:
-	Sensing transmitter(s) and receiver(s) cover the care facility room within their service area provided by PLMN or NPN.
-	A Mobile Network Operator (MNO) or an owner of NPN has consent with care facilities to obtain user’s health status information while users are in their premises.
-	An MNO or an owner of NPN has a contract with care facilities to provide them with user’s health status information obtained in their premises.
5.x.3	Service Flows
1.	When a user comes to his or her bed, 5G Wireless sensing starts to monitor user’s health status continuously whilst the user is in his or her bed.
2.	The MNO provides the sensing result of user’s health status to the care facility.
3.	When the user leaves his or her bed, 5G Wireless sensing stops monitoring user’s health status at the bed.
5.x.4	Post-conditions
The care facility staff can monitor people’s health status in the care facility room any time when they are present. If anomalous health status is observed, an alert is delivered to the care facility staff, so that they can take a proper action immediately. 
5.x.5	Existing features partly or fully covering the use case functionality
None.
5.x.6	Potential New Requirements needed to support the use case
[PR. 5.x.6-001] The 5G system shall be able to detect the presence of a target object at a predetermined place by 5G Wireless sensing.
[PR. 5.x.6-002] The 5G system shall be able to acquire characteristics of a target object by 5G Wireless sensing whilst the target object is present at the predetermined place.
[PR. 5.x.6-003] The 5G system shall be able to perform 5G Wireless sensing to multiple target objects simultaneously.
[PR. 5.x.6-004] The 5G system shall be able to derive the sensing result for each target object unambiguously.
[PR. 5.x.6-00Y] The 5G system shall be able to offer 5G Wireless sensing fulfilling the following set of KPIs.
Table 5.x.6-1:	Performance requirements of sensing results for integrated sensing and communication scenarios
	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]

	Angular resolution [degree]
	
	
	
	

	Health monitoring in care facilities
	Indoor
	95
	≤ 0.5
	N/A
	N/A
	N/A
	N/A
	N/A
	23
	60
	60
	1
	1

	NOTE:	The terms in Table 7.2-1 are found in Section 3.1.
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