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Abstract: This document provides a Text Proposal for the use of communication assisted sensing service about smart  healthsleep monitoring.




* * * First Change * * * *
[bookmark: _Toc49931674]5	Use cases
5.1	Contactless sensing in smart sleep health monitoring
[bookmark: _Toc49931675]5.x.1	Description
[bookmark: _Toc49931676]With the improvement of living standards, people’s attention to health has reached an unprecedented level. Apart from the demand of emergency abnormal physical situation detection, enthusiasm about sub-health monitoring is raising rapidly. People can adjust their living style based on the health monitoring feedback to further enhance their life quality. Such monitoring generally is occurred by wearing specific devices, through which people’s heart beat rate, blood pressure and etc. can be monitored. These devices should have direct contact with people to enable the final result reading, which intrusively disturbs people’s normal life pace. 
Compared with wearable devices, contactless sensing technologies may have more advantages in health status detection. With more room has reserved for un-intrusion, contactless sensing-based health monitoring gives people, especially that viewing 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.
Contactless Sensing-based Sleep Monitoring application describes the case that a human’s healthsleep situation is monitored without any wearable device. Instead of utilizing capacitor sensor as propagation medium, Contactless Sensing-based SleepHealth Monitoring application effectively reuses 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 in the receiving side will be presented as the fluctuation of waveform’s intensity, phase shift and etc.
· [bookmark: _Hlk103075025][bookmark: _Hlk103167344]Sensing measurement data such as the doppler frequency shift, amplitude change and phase change can be used to further extract processed as health monitoring features.
· Sensed results, i.e. health monitoring features are the key to finally derive a human’s health situation. For example, respiration rate is one kind of health monitoring features, by comparing with one’s normal rate, doctor can make further diagnose. 
[image: ]

Fig. 5.x.1-1 People influenced wireless propagation

5.x.2	Pre-conditions
Based on the service agreement that negotiated between MNO#A and Contactless Sensing-based SleepHealth Monitoring application provider (MNO#A can also be the Contactless Sensing-based SleepHealth Monitoring application provider), the application provider may in advance provide the 5G network the sensing requirements such as the sensing range, sensing resolution, sensing duration, sensing refreshing rate and etc. 
When requested by the Contactless Sensing-based Sleep Monitoring application provider, the RAN entity and UE in target people’s house are triggered and allowed by the MNO#A 5G network to participate in the sensing service procedure as transmitter or receiver. The UE can act as a receiver(s) or 5G base station and start the sensing detection of wireless signal that transmitted by RAN entity (as a transmitter), or vice versa,   periodically, constantly, or occasionally as triggered/configured. The  UE (or RAN entity) is responsible for reporting the sensing measurement data detected from wireless signal to the 5G network, and then 5G network can expose the sensing measurement data to the trusted 3rd party Contactless Sensing-based Sleep Monitoring application provider.
[bookmark: _Toc49931677]5.x.3	Service Flows
1) Sleep monitoring
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Fig. 5.x.3-1 Indoor Sleep Monitoring via direct network connection
Step 1: Bob lives alone and is an elder who has possibility of sudden death due to his Apnea syndrome during sleepheart disease. Doctor needs to monitor his daily sleep situation to avoid such situation. Bob resists of any wearable monitoring device as contact object makes him stressful and even starts to suffer insomnia. Doctor then introduces him the Contactless Sensing-based SleepHealth Monitoring application. Bob’s subscription MNO#A offers such service. And Bob has given his consent to be monitored via sensing
Step 2: 3rd party Contactless Sensing-based Sleep Monitoring application provider sends service request including sensing requirements and sensing trigger condition to the 5G network. If 5G network identifies the trigger condition is met, e.g. a fix-time is reached, or coarse-grained constant detection based on UE and RAN entity’s indicating that Bob is relatively still, and then 5G network determines to trigger sleep monitoring for Bob. 

Step 3:  His 5G UE and a RAN entity areis triggered to start the sensing service for Sleep Monitoring. RAN entity will be the transmitter of the wireless signal, and the UE will be the receiver, or vice versa. The receiver will get Sleep Monitoring related sensing measurement data from wireless signal. The sensing measurement data is reported to the 5G network by the 5G UE and/or 5G base stationRAN entity. 5G network then processes exposes the sensing measurement data and derives the health monitoring features, e.g. respiration rate, inhale duration and exhale duration. These are then exposed to the authorized trusted 3rd party Contactless Sensing-based Health Sleep Monitoring application provider. 
NOTE 1: 	Bob may utilize the deployed 5G home base station that is originally deployed to enhance the indoor coverage, or buy/rent an assisted 5G home base station for more accurate sensing as well as better indoor coverage, if necessary, to enable more accurate Contactless Sensing-based  healthSleep Monitoring application provision.
NOTE 2: The Contactless Sensing-based Health Sleep Monitoring application can also be provided by MNO#A.
Step 3: With the health monitoring features, Bob is diagnosed of respiration arrest during sleep, fortunately the arrest duration is in acceptable level but still needs continuous monitoring, as Bob is old and situation may get worse at any time. 
2) Fall detection

[image: ]

Fig. 5.x.3-2 Example of Fall Detection via direct device connection
Step 1: Bob is getting older and starts to suffer movement disorder. The Contactless Sensing-based Health Monitoring service is serving him silently and monitoring Bob’s emergency situation such as fall detection. 
Step 2: Bob’s 5G UE is trigged to start the sensing service via PC5 link. The secondary 5G UE in his house is also discovered to participate in this sensing operation. The sensing information is reported to the 5G core network by the 5G UE. 5G core network then processes the sensing information and derives the abnormal health monitoring features, e.g. abnormal body posture and still-keeping duration. These may be exposed to the authorized 3rd party Contactless Sensing-based Health Monitoring service provide.
Step 3: With the health monitoring features, Bob is detected as fall down and into a coma, alarm system is triggered and ambulance comes.     
[bookmark: _Toc49931678]5.x.4	Post-conditions
Bob is rescued and recovered. Bob’s elder life is silently monitored in a non-intrusive sensing way.

[bookmark: _Toc49931679]5.x.5	Existing features partly or fully covering the use case functionality
None.

[bookmark: _Toc49931680]5.x.6	Potential New Requirements needed to support the use case
[PR.5.x.6-1] The 5G system shall support mechanisms to collect sensing measurement data from UE, which has been obtained by the UE measuring wireless signals that are propagated via direct network connection.
[PR.5.x.6-2] The 5G system shall support mechanisms to collect sensing measurement data from RAN entity, which has been obtained by the RAN entity measuring wireless signals that are propagated via direct network connection.
[PR.5.x.6-1] The 5G system shall support obtaining  by UE or base station from wireless signals that are propagated via direct network connection
[PR.5.x.6-32] The 5G system shall support mechanisms to discover and configure UE and  RAN entity, which perform sensing using direct network connection to enable the direct network connection pair (i.e. UE and base station) discovery, configuration to perform the sensing.

[PR.5.x.6-3] The 5G system shall support mechanisms to enable the core network to collect the .
[PR.X.1.6.2-4] The 5G system shall support obtaining sensing information by UE from wireless signals that are propagated via direct device connection.
[PR.X.1.6.2-5] The 5G system shall support mechanisms to enable the direct device connection pair (i.e. UE and UE) discovery, configuration to perform the sensing.
[bookmark: _Hlk102988956][PR.X.1.6.2-6] The 5G system shall support mechanisms to enable the core network to collect/receive the sensing information that sensed via direct device connection by the 5G UE or the 5G base station.
[PR.5.x.6-4] The 5G system shall support to providesensing processing capabilities to derive the sensed results.
[bookmark: _Hlk103803500][PR.5.x.6-45] The 5G system shall support mechanisms to enable the core network to expose the required sensinged results measurement data to an trustauthorized 3rd party application provider.
[bookmark: _Hlk102988380][PR.X.1.6.2-9] The 5G system shall support mechanisms to enable authentication and authorization ofusing the 5G system provided/assisted sensing service. 
[PR.X.1.6.2-10] The 5G network shall support mechanisms to collect charging information (e.g. timestamp for start and stop of sensing) of using the 5G system provided/assisted sensing service.
Editor’s note: The performance requirements for this use case are FFS. 

* * * Next Change * * * *
<Proposed change in revision marks>
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