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Discussion
This document proposes a new use case for the study item FS_TACMM.

Proposal
It is proposed to include the below new use case in 3GPP TR 22.847 v0.1.0.

* * * *   First Change   * * * *
5.X	Haptic feedback for a personal exclusion zone in dangerous remote environments
5.X.1	Description
With the assistance of 5G networks, many industries including mining, operate unmanned and automated. In mining scenarios, drilling safety and precise control for automated rigs and sending effective alarms when needed to the onsite crew is vital for their safety. When crew move heavy lifting equipment wearing personal protection equipment (PPE) for their safety or work in a noisy/poor visibility environment, audio/light alarm systems coverage may not be detected for immediate reaction therefore use of wearables (belts, shoe sole, arm/shoulder tactile equipment) can improve the reliability of alarm system.
Furthermore, the nature of human brain response time to light and audio makes the use of haptic feedback to alert faster and more reliable. Human brain response to the sense of touch in range of 1 ms where the response to audio and video is in 100s of milliseconds. Therefore, the alarm system can be enriched with additional haptic information and multimodality session can be relayed to the on-site crew over to accelerate human response time and improve the system reliability.
While haptic alarm can be actuated on an extended PPE haptic device (e.g., belt) to improve alerting the on-site crew, the audio siren and light evacuation signals (where possible) need to be sent, as an alert to ambient actuators requiring a multimodal information transfer via separate service data flows, to the proximity devices during an emergency for directing them to a safe location.
5.X.2	Pre-conditions
In a large mining scenario, a hazard scenario is detected by the remote control unit to notif and navigate on-site workers by a multi modal alarm system to avoid exclusion zones. The multi modal alarm system monitors the environment using surveillance cameras fixed in the local site, on drones, or on workers helmets as well as haptic information relayed by the workers. Ambient sensory information (smoke, temperature, audio/video) can be relayed to a remote central monitoring and control unit to predict/detect hazard scenarios.
The personal exclusion zone needs to be defined to prohibit the entry of the on-site workers which can change over time. The detected exclusion zone information from remote control unit will actuate devices (e.g., siren and light) fixed in the local site or in drones as well PPE haptic belt actuator to navigate the workers.
Multi-modal device gateways interconnect both remote and local sites and the sensors and actuators can be connected to the 5G network through one or more linked subscriptions. The gateway at the local site provides connectivity to PPE/actuators/UEs of the onsite crew and the gateway at the remote site connects the monitoring equipment as well as the control and navigation units. A haptic alert sensed by the workers in the dangerous environment can navigate them over a trained haptic language instruction (single buzz on the right side: move right, single buzz on the left side: move left,.etc) to safely leave the hazard areas.
[image: ]
Figure 5.x.2-1. Example of a personal exclusion zone
5.X.3	Service Flows
1.	If a hazard situation is detected, on-site workers need to be alerted immediately and defined personal exclusion zone(s) should be communicated with the on-site miners according to their proximity.
2.	The haptic wearable (e.g., belt) can navigate the on-site workers to move away from exclusion zone.
5.X.4	Post-conditions
Remote monitoring and control can assess the hazard situation and the mobility pattern of the on-site workers based on the navigation instructions received regarding the exclusion zones.
5.X.5	Existing features partly or fully covering the use case functionality
In 3GPPTS 22.263 [5], there are requirements for supporting video, imaging, and audio for professional applications.
5.X.6	Potential New Requirements needed to support the use case
[PR. 5.X.6-1] The 5G network shall be able to provide a mechanism to a distributed execution of a multimodal single session over different terminals belonging to one user or different ambient terminals in the proximity of the user and in the trusted 3rd party.
* * * *   End of Change   * * * *
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