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Abstract: This document provides a text proposal for the use of communication-assisted sports monitoring when people is traveling in another country, i.e. roaming.
1. Introduction
Introduce a use case of how to enable roaming regarding sensing service into the sensing TR.
2. Reason for Change
Adding a use case with some functional requirements and KPIs to the TR.
3. Conclusions
4. Proposal
It is proposed to agree the following changes to 3GPP TR22.837 v0.2.0.


* * * First Change * * * *
[bookmark: _Toc113213320]2	References
[x]	Li S, Li X, Lv Q, et al. WiFit: Ubiquitous bodyweight exercise monitoring with commodity wi-fi devices, 2018 IEEE SmartWorld, Ubiquitous Intelligence & Computing, Advanced & Trusted Computing, Scalable Computing & Communications, Cloud & Big Data Computing, Internet of People and Smart City Innovation, IEEE, 2018: 530-537.

* * * Next Change * * * *
[bookmark: _Toc113213321]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc113213322]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
sensing measurement data: data collected about radio/wireless signals impacted (e.g. reflected, refracted, diffracted) by an object or environment of interest for sensing purposes.
sensing measurement process: process of collecting sensing measurement data.
sensing result: the information derived from processing sensing measurement data.
NOTE: Examples of sensing result are characteristics of an object or environment, etc.
Sensing service area location:  an area location whether with or without obstacle, the 5G system can provide sensing service with certain quality.
transparent sensing: sensing measurements are communicated such that they can be discerned and interpreted by the 5GS, e.g. the data is communicated using a standard protocol to an interface defined by the 5GS.
Motion rate accuracy: describes the closeness of the measured magnitude of the target object’s vibration/rotation frequency caused by part(s) of the target object to the true magnitude of the target object’s vibration/rotation frequency.

* * * Next Change * * * *
5.x	Use case on roaming for sensing service of sports monitoring
5.x.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 [x]. 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. 
5.x.2	Pre-conditions
The sports monitoring application provider has a service agreement with mobile operator A in country X and mobile operator B in country Y.
Mobile operator A in country X and Mobile operator B in country Y has roaming agreements.
Bob installs a sports monitoring application on his mobile phone and subscribes to the sensing service with mobile operator A.
5.x.3	Service Flows
Step 1: Bob is a sports fan and does exercise everyday. He travels to country Y and gets accommodation in hotel M, where mobile operator B’s sensing service is available. Bob triggers the application and selects his favorite sport, sit-up.
Step 2: The sensing request is received by Mobile operator B and Mobile operator B then authenticates whether the sensing request can be satisfied, e.g. by verifying the sensing system availability (infrastructure, sensing modalities), the roaming agreement with Bob’s home mobile operator A in country X, the identity of Bob and etc.
Step 3: if the authentication succeeds, mobile operator B authorizes and provides such 5G sensing service to Bob with required performance targets and requirements and Bob pays for the sensing service to mobile operator B.
· Executes sensing measurement process (e.g. micro doppler shift) with the sensing entities (e.g. RAN entities and the roaming UE, or CPE and the roaming UE) to obtain sensing measurement data
· Processes the sensing measurement data to derive sensing result and expose it to the application server.
Step 4: if the authentication fails, mobile operator B does not provide such 5G sensing service to Bob and potentially, Bob or the sports monitoring application server will receive the reason of why mobile operator B cannot provide such sensing service.
5.x.4	Post-conditions
Bob can enjoy the sports monitoring application even when he travels in another country.
5.x.5	Existing features partly or fully covering the use case functionality

Roaming-related authentication and charging may refer to exisiting requirements as defined in Clause 9 in TS22.261:
The following set of requirements complement the requirements listed in 3GPP TS 22.115 [11]. The requirements apply for both home and roaming cases. 
The 5G core network shall support collection of charging information for alternative authentication mechanisms
The 5G system shall be able to generate charging information regarding the used radio resources e.g. used frequency bands.
5.x.6	Potential New Requirements needed to support the use case
[PR 5.x.6-1] Based on operator policy, the 5G System shall be able to provide the 5G wireless sensing services in case of roaming.




[PR.5.x.6-2] The 5G system shall be able to provide 5G wireless sensing service with the following KPIs:
	Scenario
	Sensing service area
	Confidence level [%]
	Position accuracy by sensing 
	Velocity accuracy by sensing 
	Motion rate 
accuracy
	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 (horizontal/ vertical)
[m x m]
	Velocity resolution (horizontal/ vertical)
[m/s x m/s]
	
	
	
	

	Sports
Monitoring
	Indoor (Livingroom)
	95%
	-
	-
	-
	-
	3 times/min
[0.05Hz]
(NOTE 1)
4 times/min
[0.07Hz]
(NOTE 2)
	-
	-
	60s
	1 min
	-
	-

	NOTE 1: we take sit-up rate = 30 times/min as reference
NOTE 2: we take push-up rate = 40 times/min as reference



* * * End of Change * * * *
<Proposed change in revision marks>
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