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Introduction
With this contribution we like to outline an example demonstrator according to the ITT4RT[1] use case. In example the demo connects one room with a 360-degree camera with 1-2 remote users with a webcam and PC Screen (or optimally an VR headset).
With the presentation of this document, we propose to identify a suitable timeslot for interested delegates to participate in a remote demo presenting this proof of concept implementation as outlined in this document.
Overview
Based on current restrictions of the global pandemic (COVID-19) and a need of better communication services we can already see an increase in virtual communication solution (e.g. [2] list a total of over 150 Social VR solutions). Further, many new solutions are introduced that represent users as volumetric 3D avatars in fully 3D immersive spaces (one recent example in Microsoft Mesh [3]). Thus, the ITT4RT work item becomes even more relevant to find suitable interoperable solutions for virtual communication in 3GPP. With the demo we like to trigger further interest in this work item and allow for inspiration of future features in ITT4RT as well create discussions on the suitability of the current feature set.
Demo
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Figure 1. Example view of remote user seeing a specific viewport of the 360-degree conference room and a cut-out of another remote user.
In this demo we connect 3 users over our web-based virtual communication framework. One user will join with a 360-degree camera and up to 2 users can join via a laptop with webcam, audio headset, screen and optionally VR HMD. The web-implementation currently supports a variety of browsers and VR HMDs. This is based on the OpenXR device API (you can check your browser here [4]), we recommend using the latest version of Chrome as it shows the best performance in our testing.
Technology & Setup

The demo is an extension of the TNO social VR framework [5] and based completely on web technologies.  Figure 2 give a simplified overview of the user and system setup. 
The requirements for the two clients are as follows:

	
	360 / conference room client
	Remote (VR) Client

	Client Device
	Powerful PC
	Modern Laptop

	Audio
	Speaker + Microphone
	Audio Headset (for best spatial audio performance)

	VR HMD
	Not supported
	Optional

	Video
	360-degree camera 
	Webcam


The 360-degree client will be connected from an office room at TNO premises in Den Haag (permitting that current corona measures allow this) and remote users can join from their home (permitting a stable and sufficient internet connection).
The entry point for each client is a webserver (node.js with React) that provides a dynamic JavaScript client with all necessary resources. This webserver is paired with a Media Orchestration Server which takes care of scene descriptions and multimedia negotiation. In case of this demo all media negotiations are based on WebRTC allowing to exchange both audio and video with RTP peer-to-peer connections. A more detailed outline of the technical aspects and performance of the system is presented in [6].
A remote client can simply join the communication experience with via a link in his/her browser. The link and further instructions will be provided after agreeing on a suitable timeslot for the demo.
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Figure 2. User setup of POC
Future Work

Even though this is a specific proof of concept of the ITT4RT use case the intension of this demo is to give further inspiration for the next steps in ITT4RT and possible future interactions of more extensive use cases.

Some of such features could be:

· Virtual space: virtual space is not addressed much in this demo. However, users are positioned according to a scene description which allows spatial audio rendering accordingly [6].

· Interaction (bi-directional video/audio): Interaction and feedback channels from the VR users are currently not well defined in the current scope of ITT4RT
· Spatial Audio: Currently spatial audio in ITT4RT is fully dependent on the IVAS work item.
· Augmented Reality: allows locally present people to experience the remote participants as more ‘fully present’ when projected at logical locations in the physical meeting room.

Proposal

We propose to discuss a suitable timeslot for interested delegates to participate in a remote demo presenting this proof of concept implementation as outlined in this document. Also please feel free to contact Simon Gunkel (simon.gunkel@tno.nl) directly to schedule a meeting. 

Please note that we currently limit the number of remote users to 2 ensure acceptable performance on the clients (keep in mind that this is a proof of concept demonstrator). We will try to match people into groups based on interest, if you would like to participate alone or if you like to participate with a specific college then this can be arranged as well.
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� Contact: Simon Gunkel, Simon.Gunkel@TNO.nl
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