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Abstract: This document provides a Text Proposal for the use of communication-assisted sleep monitoring.


* * * First Change * * * *
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
…
[xa]	X. Liu, J. Cao, S. Tang and J. Wen, "Wi-Sleep: Contactless Sleep Monitoring via WiFi Signals," 2014 IEEE Real-Time Systems Symposium, 2014, pp. 346-355, doi: 10.1109/RTSS.2014.30.	
[xb]	Chen V C. The micro-Doppler effect in radar. Artech house, 2019.
[xc]	3GPP TS 22.261: “Service requirements for the 5G system”.

* * * Next Change * * * All New* * *


[bookmark: _Toc100743488][bookmark: _Toc101896241]5	Use cases
[bookmark: _Toc100862436][bookmark: _Toc101896242]5.A	Use case of contactless sleep monitoring service
[bookmark: _Toc100862437][bookmark: _Toc101896243]5.A.1	Description
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 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 [xa]. 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.A.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, this is defined as the micro doppler effect in radar [xb]. By observing the micro doppler effect, people’s respiration rate per minute can be counted. 
[image: ]
Figure 5.A.1-1: People’s respiration affected 3GPP wireless signal propagation in an indoor environment
NOTE 1: The transmitter as shown in Figure 5.A.1-1 is an indoor small base station as described in TS22.261 [xc].
[bookmark: _Toc100862438][bookmark: _Toc101896244]5.A.2	Pre-conditions
The device installing this sleep monitoring application is 5G UE.
[bookmark: _Toc100862439][bookmark: _Toc101896245]There is a service agreement between MNO and sleep monitoring operator. The MNO can also be the sleep monitoring application provider.
5.A.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.
2. 5G system discovers the gNB (or CPE) to start the sleep monitoring sensing service.
3. The gNB (or CPE) coordinates with Bob’s phone (5G UE) to perform the sensing measurement. The gNB 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:
- Option A: 5G network exposes the sensing measurement data to the sleep monitoring application server via the 5G network and the application server processes to derive the sensing results.
- Option B: 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.
[bookmark: _Toc100862440][bookmark: _Toc101896246]5.A.4	Post-conditions
The user experiences the sleep monitoring application enabled by the 5G network.
[bookmark: _Toc100862441][bookmark: _Toc101896247]5.A.5	Existing feature partly or fully covering use case functionality
None
[bookmark: _Toc100862442][bookmark: _Toc101896248]5.A.6	Potential New Requirements needed to support the use case
 Editor’s Note: it is FFS of whether there are or what additional requirements are needed to support this use case.
[PR.5.A.6-1] The 5G system shall support mechanisms to authorize a 5G UE to collect the sensing measurement data.
[PR.5.A.6-2] The 5G system shall support mechanisms to authorize a gNB to collect the sensing measurement data.
[PR.5.A.6-3] The 5G system shall support mechanisms to discover and configure UE and gNB to perform sensing.
[PR.5.A.6-4] The 5G system shall support mechanisms to expose the sensing measurement data or the sensing results to an application server. 
    Editor’s Note: This KPI table is subject to the final discussion about how to document the KPI table.
* * * Next Change * * * *
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