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1. Introduction
This document provides updates to use cases #18 (Online shopping from a catalogue – downloading) and #19 (Real-time communication with the shop assistant) based on the comments from AHVIC-170. 

2. Proposed Updates to Use Cases #18 and #19
6. 18 Online shopping from a catalogue – downloading 
	Use Case Name (from S4-190215)

	Online shopping from a catalogue – downloading 

	Description

	In order to purchase a new sofa for his living room, John connects to an online shop offering the ability to virtually insert items in his home place. This online shop provides for each selling product, 2D images, 3D objects models and detailed information on size, colour, materials... 

John chooses his favourite sofa from the item list via the shop application on his smartphone or tablet. 

· Option1: John is only equipped with a smartphone.

The sofa is added his living room on his smartphone thanks to the onboard camera and depth sensor from the device. John can then try different locations in the living room, select the colour that better fits with his home place.

· Option 2: John is also equipped with a pair of AR glasses

When connected to the online store via his smartphone, John also connects his AR glasses to his smartphone. The sofa is then rendered on his AR glasses and John continue to use his smartphone in order to control the location of the sofa within the living room.

	Categorization

	Type: AR

Degrees of Freedom: 6DoF

Delivery: Download

Device: AR Glasses, Tablet (or smartphone)

	Preconditions

	Tablet (or smartphone) with the following features

- 4G/5G connectivity 
- 3D capture capabilities with depth capturing
- rendering of overlay 3D model in the captured scene/video
 
AR glasses with connectivity to the tablet/smartphone.

Application with 3D model representation of selling items.

	Requirements and QoS/QoE considerations

	QoS:

· Accurate and low latency rendering

· Reliable and fast download of the 3D model to be rendered.

QoE: 

· Fast and accurate rendering of 3D object of items (such as proper lightening and reflectance in AR scenes)

· Accurate placement of the 3D object in AR scene.
· Less heterogeneity through AR glasses

	Feasibility

	 
AR services of furniture planning are already available. For example,  
· IKEA : https://www.youtube.com/watch?v=vDNzTasuYEw
· Amazon : https://www.amazon.com/adlp/arview
In such applications, the chosen item can be placed in the AR scene. Therefore, it would be possible that the item is represented through AR glasses if it has information of the 3D model. Rendering device is capable of rendering a 3D object in the captured scene or in the field of view of the user's AR glasses.    

	Potential Standardization Status and Needs

	


· 
The following aspects may require standardization work:
· Standardized format for 3D object such as point clouds
· Delivery protocols for 3D object
· Decoding, rendering, composition API for 3D object in AR scene


6. 19 Real-time communication with the shop assistant  
	Use Case Name (from S4-190215)

	Real-time communication with the shop assistant

	Description: 

	In addition to the above use case for online shopping from a catalogue, the remote assistant is available for products on sale. John can seek advice from the online shop assistant on which colour the sofa better matches with the living room.

John chooses his favourite sofa from the item list via the shop application on his smartphone or tablet and can add 3D representation of the sofa into his living room scene captured by the camera. John can try different locations in the living room, select the colour that better fits with his home place.

John captures the AR scene with 3D representation of the sofa in his living room and transmits to the online assistant who can make suggestions to John.

Use case extension:

The shop assistant is able to place virtual furniture, e.g., a lamp, into John’s captured scene in real time and transmit to suggest for John to buy a lamp that nicely fits with the rest of the living room.

	Categorization

	Type: AR

Degrees of Freedom: 6DoF

Delivery: Interactive, Conversational

Device: AR Glasses, Table (or smart phone), audio headset

	Preconditions

	AR glasses equipped or connected with capture device (depth camera), positioning system and rendering system. Capture device supports to save the captured scenes in 3D format.
Tablet (or smartphone) with 4G/5G connectivity and capture device

Headset (headphones with embedded microphones) is used for conversation.
Online shopping mall supports all of the items in 3D formats.

	Requirements and QoS/QoE considerations

	QoS:

 - In case of sufficient bandwidth, the user and assistant should be able to transmit and receive the scene and the voice streams simultaneously (if necessary, simultaneous instant messaging service should be possible). For HD video quality, at least over 1 Mbit/s is needed.

 - conversational QoS requirements

QoE: 

- No disconnection or interruption in the middle of the conversation between the user and the assistant even in the environment where the captured scenes are sharing.
- high-quality AR scene with accurate placement and rendering of 3D object in real environment
- Synchronized AR scene between user and assistant   

	Feasibility

	- real time AR communication or assistance, for example: 
· https://www.youtube.com/watch?v=GFhpAe10qnk9 (Live remote support with 3D annotation to the Microsoft HoloLens)
In this application, field technicians can use the Microsoft HoloLens to connect to a remote expert with an unprecedented clarity of communication, as well as receive assistance and perform tasks with unmatched speed and accuracy
· https://chalk.vuforia.com/ (Vuforia chalk)
It provides a remote guidance and collaboration app designed for technicians and experts to more effectively communicate to solve problems.

	Potential Standardization Status and Needs

	· 
· 
· 
The following aspects may require standardization work:
· Coded representations of AR scene and delivery in MTSI context

· MTSI/FLUS uplink AR video
· Downlink AR video with local/cloud computation and rendering
· MTSI regular audio between John and assistant   


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