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1 Introduction

This document provides information on feasibility aspects of Use Case #11: AR guided assistant at remote location (industrial services). 

2 Proposed updates to Permanent Document (AHVIC-187)
6.11
AR guided assistant at remote location (industrial services)

	Use Case Name (from S4-181473)

	AR guided assistant at remote location (industrial services)

	Description

	· Pedro is sent to fix a machine in a remote location. 

· Fixing the machine requires support from a remote expert. 

· Pedro puts his AR 5G glasses on and turns them on. He connects to the remote expert, who uses a tablet or a touch-screen computer, or uses AR glasses, headphones, as well as a gesture acquisition device that is connected and coordinated with his glasses.

· The connection supports conversational audio and Pedro and the expert start a conversation.

· Pedro’s AR 5G glasses support accurate positioning and Pedro’s position is shared live with the expert such that he can direct Pedro in the location.

· The AR 5G glasses are equipped with a camera that also has depth capturing capability.

· Pedro activates the camera such that the expert can see what Pedro is viewing. 

· The expert can provide guidance to Pedro via audio but also via overlaying graphics to the received video content, by activation of appropriate automatic object detection from his application, and via drawing of instructions as text and/or graphics and via overlaying additional video instructions. In the case that the expert uses AR glasses, the expert can also identify the depth of the video sent by Pedro and more accurately place the overlay text or graphics.

· The overlaid text and/or graphics are sent to Pedro’s glasses and they are rendered to Pedro such that he receives the visual guidance from the expert on where to find the machine and how to fix it.

· Note: the video uplink from Pedro’s glasses might be “jumpy” as Pedro moves his head. A second camera and corresponding video uplink to show an overview video of Pedro and the machinery or alternatively a detailed video of the machinery functioning, is a help to the expert when performing this type of service.

	Categorization

	Type: AR

Degrees of Freedom: 2D video with dynamic AR rendering of graphics (6DoF)

Delivery: Local, Streaming, Interactive, Conversational

Device: 5G AR Glasses, 5G touchscreen computer or tablet

	Preconditions

	Pedro has AR Glasses with the following features

· 5G connectivity

· Support for conversational audio

· Positioning (possibly even indoor)

· Camera with depth capturing

· Rendering of overlay graphics

· Rendering of overlay video

The remote expert has a tablet or touch-screen device (with peripheries) with the following features

· Securily connected to Pedro

· Headphones

· Gesture acquisition

· Composition tools to support Pedro

· Access to a second stationary camera that is provides synchronized video to Pedro's uplink traffic



	Requirements and QoS/QoE Considerations

	QoS:

· conversational QoS requirements 

· sufficient bandwidth to delivery compressed 3D objects, e.g. point cloud compression

· Accurate user location (indoor/outdoor) (to find machine or user location) 

QoE: 

· For Pedro:

· Fast and accurate rendering of overlay graphics and video

· Synchronized rendering of audio and video/graphics

· For remote expert: 

· High-quality depth video captured from Pedro's device

· Synchronized and good video signal from second camera

· Synchronized voice communication from Pedro

· Accurare positioning information



	Feasibility

	· Vuzix Blade AR glasses with WiFi connectivity to a smartphone with 4G connectivity

· Specific applications. For example:
· https://www.vuzix.com/appstore/app/gemvision (Remote assistance for hands-on workforce)

· https://play.google.com/store/apps/details?id=com.utilityar.workflow (Remote Adviser from Utility AR)

	Potential Standardization Status and Needs

	· 5G connectivity: Rel-15 and Rel-16 3GPP standardization

· 5G positioning: ongoing 3GPP standardization – API required for sharing with low latency

· MTSI regular audio between Pedro and expert

· MTSI 2D video call from Pedro to expert, potentially a second video source as help for the expert.

· Pedro received video + graphics (manuals, catalogs, manual indications from the expert, object detection) + overlaid video rendering either in the network or locally
· Synchronization of different capturing devices

· Coded Representations of 3D depth signals and delivery in MTSI context


3 Proposal

It is proposed to agree the text proposal in section 2 and move the use case to the draft TR 26.928 Extended Reality (XR) in 5G.
