3GPP TSG-SA WG1 Meeting #94-bis-e	S1-212029r1
Electronic Meeting, 05 – 12 July 2021	(revision of S1-21xxxx)

Title:	FS_TACMM: New use case on haptic and multimodal feedback for precision training of elite athletes
Agenda Item:	2.6.1
Source:	InterDigital
Contact:	Atle Monrad <atle dot monrad at interdigital dot com>

Description
This document proposes a new use case on “haptic and multimodal feedback for precision training of elite athletes”.
Proposal
It is proposed to include the below new use case in 3GPP TR 22.847 version 0.2.0.
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* * * *   Second Change   * * * *
5.x	Haptic and multimodal feedback for precision training of elite athletes
5.x.1	Description
[bookmark: _Hlk72249916]Elite professional sport can benefit from precision training by including haptic feedback and emotional data collected from athletes to better tailor training to their temperament in order to get results. Furthermore, the Covid-19 pandemic has paused sport activities and impacted elite athletes and sporting bodies. A coordinated resumption of elite sporting training and competition is called to be necessary ahead of any return to competitive sport itself, see "Elite sport Stage One – return to training" [xx].
With the assistance of 5G networks, a coach can monitor and communicate the training remotely and safely based on the data collected from wearable and ambient sensors to set the training based on the performance collected from the athletes prior to the training. Furthermore, ambient information, emotion, collected from athletes during the training would enable the coach to change an on-going training and use the data to adjust future sets to better tailor training to their temperament. While we consider running as an example to describe the use case, other sports such as football, swimming, boxing, fencing, etc., would benefit from this use case.
5.x.2	Pre-conditions
The coach Juli sets and monitors a training for the elite athlete Jenny for an olympic run using the multi-modal sensory data collected from the wearable Ues that are interconnected through the 5G Network with the Monitoring and Coaching Unit. The Monitoring and Coaching Unit allows Juli to receive, store and analyze (e.g., using AI/ML) data received from Jenny. Haptic feedback collected from her shoe soles as well as muscle fatigue, temprature, blood oxygen level, sweat, and heart rate collected from her smart outfit can provide information about her performance during the course of trainings in differnet climates, to be used for her training programme. Furthermore, in case of a an anomoly detection (e.g., from her biometrics) Juli can use a predefined haptic signal to alert Jenny to reduce her speed (gradually/instantly) to avoid possible damages to her physical health. Juli can also use an audio communication when she is in position to describe her situation or for providing further instructions using audio.
The MNO provides service data flows for multimodal information delivered over one common session to different UEs. A runner can for example receive haptic alert to her/his haptic glove and belt and audio to be communicated to her/his headset to help navigate during the training or during the game, see "Sports Engineering: An Unfair Advantage?" [yy].
[image: ]
Figure 5.x.2-1. Example of multimodal feedback for elite athletes training.
5.x.3	Service Flows
1.	A runner using the wearable training UEs (with multi-modal sensors) connected to a Monitoring and Coaching Unit, starts performing their training routine. As the runner starts, her/his wearable UEs establishes a session to the Monitoring and Coaching Unit, to enable the transmission of multi-modal data related to her physical/emotional performance as well as the environmental condition (i.e., climate).
2.	Once, any issues or anomalies are detected in the runner’s activities by the coach, the runner needs to be notified and instructed before any physical damages are caused to the runner, e.g., posture corrections or positioning of the feet. Therefore, the coach notifies the runner of the detected issues, through haptic enabled wearable UEs (pointing out the specific location where the issue lies) and/or provides further instructions through an audio channel.
3.	In parts of the training sessions where the runner needs to be closely monitored, the monitoring and coaching system can continuously monitor and instruct the runner using a pre-defines haptic language instructions (e.g., single buzz to speed up, two buzzes to slow down) and audio/visual enabled UEs, to ensure that the critical parts of the training session is successfully completed.
4.	In case of outdoor training, the runner needs to be navigated away from any road works/incidents detected by ambient sensors and transmitted over the 5G network. This enables the coach to transmit multi modal commands to steer away the runner of dangerous situations.
5.x.4	Post-conditions
The runner requires receiving post trainings (e.g., warm down) routine according to their level of activities during their training.
5.x.5	Existing features partly or fully covering the use case functionality
In 3GPP TS 22.263 [5], there are requirements for supporting video, imaging, and audio for professional applications.
In 3GPP TS 22.261 [6] there are requirements to support the following:
 Clause 6.3 Multiple Access Technologies
“Based on operator policy, the 5G system shall be able to provide simultaneous data transmission via different access technologies (e.g. NR, E-UTRA, non-3GPP), to access one or more 3GPP services”
“The 5G system shall support a set of identities for a single user in order to provide a consistent set of policies and a single set of services across 3GPP and non-3GPP access type”
Clause 6.26.2.5 Traffic Types
“The 5G system shall support traffic scenarios typically found in a home setting (from sensors to video streaming, relatively low amount of UEs per group, many devices are used only occasionally) for 5G LAN-type service”.
5.x.6	Potential New Requirements needed to support the use case
[PR. 5.x.6-1] The 5G system shall support the delivery of the monitored information such that the monitored data are received with the correct time correlations, i.e., information belonging to a specific time window, received through separate flows, from separate UEs, contain the correct time information.
[PR. 5.x.6-2] The 5G network shall be able to provide a mechanism to route specific traffic types from multimodal applications over a single session for a user using two or more UEs with different multimodal capabilities. See key performance requirements in Table 5.x.6-1.
[bookmark: _Ref72158294]Table 5.x.6-1: Potential Key performance requirements for multimodal feedback for elite athletes training.

	Traffic Direction
	Traffic Type
	Packet Size
	Reliability (%)
	Latency (ms)
	Average Data rate

	UL/DL
	Video
	1.5 kByte
	99.999
	<400 [11]
	1-100 Mbps

	UL/DL
	Audio
	50 Byte
	99.9
	<150 [11]
	5-512 kbps

	UL/DL
	VR
	1.5 kByte
	99.9
	<300 
	600 Mbps

	UL
	Biometrics (BVP, GSR, EEG, ECG, EMG)
	1.5 kByte [zz]
	99.999
	<300
	500 Kbps 

	UL
	Haptic
	Tactile sigs.
Force (Shoe soles, Glove, Suit)
2-800 Byte

	99.999
	0-50 [11] [12]
	1-4k pkts/s,
(w/o compression)
100-500 pkts/s,
(w/ compression.)

	DL
	
	Tactile alerts
1-8 Byte
	99.999
	<150
	1-4k pkts/s 
(w/o compression)
100-500 pkts/s,
(w/ compression.)



[PR. 5.x.6-3] The 5G system shall be able to provide mechanisms that allow flows with synchronization dependencies to arrive at the corresponding UEs synchronously and/or guarantee that data (packets) within flows to be transmitted with certain QoS. Synchronous arrival of flows enables dependant multi-modal data (e.g., audio, video and haptic data related to a specific time) to be presented to the user at the same time. Synchronization thresholds shall be in the range as specified in 3GPP TS 22.261 [6], clause 7.6.1.
Editor’s Note: Requirements in table 5.x.6-1 needs to be confirmed and completed.
* * * *   End of Changes   * * * *
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