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Abstract: This contribution proposes a new use case for TR 22.837. All text is new.


* * * * Start of Change 1 * * * *
5.X     Distributed wireless sensing 
5.X.1 	Description
In this use case, Tom is an old person living in his house. His wife has passed away several years ago. His children are worried that he will fail to do sufficient activities in his daily life to maintain proper health and are afraid that his health state will deteriorate. They are also afraid that he may  fall down and break his hip. Therefore, they subscribed to a wireless sensing service provided by Operator A. Initial radar scans may show, or it may be known through previous experience that using the radar function of a single base station in the area that Tom lives in is not very accurate. But a UE or base station in the vicinity of the target object (e.g. a stationary device placed in Tom's house, or a mobile phone worn for example by a caring neighbor) in vicinity) may be capable of assisting in the sensing of the target object. The sensing measurements of the different devices can be collected and combined to provide more accurate sensing results. 
The figure below shows a schematic illustration of how such system could look like. Sensing requirements
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Figure 5.X.3-1 Example of a distributed sensing system (incl. a base station, one or more UEs and a sensing management function). Red indicates transmitted sensing signals. Green indicates reflected signals.
The service flows below show the steps that may be involved to deploy such a system and the requirements it puts on the 5G system.
5.X.2	Pre-conditions
Network operator A has deployed a set of base stations that are capable of transmitting and receiving and processing wireless sensing signals. In this case one of the base stations covers the area in which the house of Tom is located.
One or more UEs in the vicinity of the target object are capable of receiving and processing wireless sensing signals. In addition, these UEs may be capable of generating and transmitting wireless sensing signals.
[bookmark: _Hlk101989936]The RF signal processing capabilities of a UE may be different than from a base station. For example, a UE may be capable of determining a position or movement of a target object, but may not be capable to determine a shape of a target object.
[bookmark: _Toc49943788][bookmark: _Toc49944501]5.X.3	Service Flows
· Based on the sensing needs of a 5G core network service or external application, information about a set of target objects (in this case Tom and information about where he lives) may be obtained, and the sensing requirements/capabilities that are needed (e.g. in sensing of movements which can be used to detect falls and/or sufficient activity of Tom). 
· A base station in the vicinity of Tom's house detects that Tom is currently at home (e.g. by determining a rough position/location of the target object, for example based on radar based sensing). However, the accuracy of the sensing measurements obtained by the base stations is insufficiently accurate to do fall detection. 
· [bookmark: _Hlk101989585]Therefore, a set of UEs in the vicinity of Tom (e.g. Tom's own mobile phone, a UE installed in Tom's home, and/or a UE of his neighbor) may get activated and configured for remote sensing (e.g. with information about the sensing signals, timing of the signals, algorithm/filter to use for processing, destination address, etc.). In order to be configured properly, when a UE registers to the 5G network, the UE may provide its wireless sensing capabilities (e.g. ability to be a receiver or transmitter or both). If known, it also includes its own location. 
· Based on the location of Tom's house or rough location of Tom as determined ealier, the transmitting base station will direct a wireless sensing signal towards Tom. The UEs in Tom's vicinity will receive the reflected wireless sensing signal and process the signals (e.g. to detect movements, to determine Tom's health state, etc.). 
· Each receiving device will send sensing resultso the configured destination which collects the results and might perform further processing, to infer Tom's health state.  .
· When Tom’s health state is determined to be in danger, e.g., when Tom falls or stops moving or has a low heart rate, the family or emergency services may get alerted of such event. 
[bookmark: _Toc49943789][bookmark: _Toc49944502]5.X.4	Post-conditions
The sensing service/application receives accurate sensing measurements about Tom and can generate alerts if an adverse event happens to Tom.
[bookmark: _Toc49943790][bookmark: _Toc49944503][bookmark: _Toc49943791][bookmark: _Toc49944504]5.X.5	Existing features partly or fully covering the use case functionality
5.X.6	Potential New Requirements needed to support the use case
[PR 5.X.6-1] The 5G system shall be able to retrieve the wireless sensing capabilities of UEs.
[PR 5.X.6-2] The 5G system shall be able to configure a wireless sensing capable UE with information on when and how to receive and/or process a wireless sensing signal.
[PR 5.X.6-3] The 5G system shall be able to configure one or more UEs to take part in distributed wireless sensing of a target object.
[PR 5.X.6-4] The 5G system shall be able to configure a wireless sensing capable UE with information of which network entity or destination server to send the wireless sensing results to.

* * * * End of Change 1 * * * *
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