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Abstract: This document provides a Text Proposal for the use of communication-assisted sports monitoring.
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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]	Ahmed H F T, Ahmad H, Aravind C V. Device free human gesture recognition using Wi-Fi CSI: A survey[J]. Engineering Applications of Artificial Intelligence, 2020, 87: 103281.
[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 sports monitoring application
[bookmark: _Toc100862437][bookmark: _Toc101896243]5.A.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 [xa]. 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. 
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 do sports, the regular movements of arms/legs will cause additional vibration (or rotation, tumbling depends on what kind of sport) of the target object when detecting doppler, this is defined as the micro doppler effect in radar [xb]. By observing the micro doppler effect, people’s sport-exercising rate per minute can be counted. 
[image: ]
Figure 5.A.1-1: Body gesture 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 for this sports monitoring application is 5G UE. The 5G UE is connected to the sports monitoring application via the 5G network, as shown in Figure 5.A.2-1.
[image: ]
Figure 5.A.2-1: 5G UE connects to the application server via a direct network connection
Or the 5G UE is firstly connected to another 5G UE and then connected to the sports monitoring application via the 5G network, as shown in Figure 5.A.2-2
[image: ]
Figure 5.A.2-2: 5G UE connects to the application server via a direct device connection
[bookmark: _Hlk111196665]There is a service agreement between MNO and sports monitoring operator. The MNO can also be the sports monitoring application provider.
[bookmark: _Toc100862439][bookmark: _Toc101896245]5.A.3	Service Flows
1. The application user Tom triggers the sports monitoring application on the 5G UE and the 5G UE connects to the application server via the 5G system, then the user Tom starts to do his favorite sport, e.g. sit-ups.
2. During the sport exercising period, the 5G UE periodically collects the sensing measurement data: body gesture affected wireless signals that are transmitted by the indoor small base station or another 5G UE. The wireless signals can be reference signals that are regularly transmitted and originally used for communication or for establishing communication. 
3. The 5G UE sends the sensing measurement data to the application server, or the 5G UE sends the sensing measurement data to the 5G Network, the 5G Network then exposes the sensing measurement data to the application server.
4. According to the sensing measurement data from the 5G UE, or the exposed sensing measurement data from the 5G Network, the application server performs the processing operation on sport monitoring to obtain the sensing results e.g. exercise (e.g. pull-ups, sit-ups) counting and etc, then application server sends the feedback to the 5G UE via 5G network.
5. The 5G UE receives the sports monitoring feedback from the application server and shows it to the application user Tom.
[bookmark: _Toc100862440][bookmark: _Toc101896246]5.A.4	Post-conditions
The user experiences the sports 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 is and what additional requirements are needed to support this use case.
[P.R.5.A.6-1] The 5G system shall support mechanisms to authorize a 5G UE to collect the sensing measurement data.
[P.R.5.A.6-2] The 5G system shall support mechanisms to expose the sensing measurement data to the application server.
[P.R.5.A.6-3] The 5G system shall support mechanisms to discover and configure UE and gNB to perform sensing.
    Editor’s Note: This KPI table is subject to the final discussion about how to document the KPI table.
* * * Next Change * * * *
<Proposed change in revision marks>
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