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1	Introduction
During our last 3GPP SA4 meeting in Ljubljana some discussions arise on network-based processing and in particular the overlay of presentation images into the 360-degree / omnidirectional video content (from the conference room). This contribution gives an example of a deployed solution on how such stitching of a presentation into the 360-degree / omnidirectional video can look like. Further with this contribution we propose to add the resulting requirement of this use case into the work of ITT4RT. Based on the discussion during our meeting #106 this is an update on S4-19086.
2	IBC 360 Live App as Example Use Case / Product
The IBC 360 live app allowed to stream the “IBC conference live to a global audience in 8K 360VR. This visual experience (i.e. IBC 360 Live) was available on a variety of mobile and head mounted devices, showcasing what the ecosystem can deliver over today’s networks.  
Besides Intel and Tiledmedia, the demonstration partnership that Intel and Tiledmedia brought together included Akamai, Google, IBC, Iconic Engine, KPN, Oculus, and Voysys. Together we enabled the first-ever live 8K VR distribution with worldwide availability, stringing together hardware, software and services that are all commercially available today.”
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End-to-end technology and collaboration chain
“VR Producer software performed the stitching of the three individual camera signals into a single “Equirectangular Projection” with a resolution of 8 092 x 4 046 pixels. (An ERP is like a flat image of the globe as used in maps). Using Voysys VR Producer, we also mixed a crisp image of the conference speaker slides as a virtual screen into the scene.“
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Example view within the app (omnidirectional video with crisp presentation as overlay)
Even though the example is based on 360 streaming and might not be suitable for real-time communication, it gives a good example in the 360 capture and transmission for the work in ITT4RT. Further, it gives a visible example (showing the benefits) of making an additional overlay of the presentation for a better, crisper and more visible image. Which in case of a presentation can be very beneficial as it might depict a core part of what the speaker likes to communicate.
The ability to mix in original content to be shared (see Voysys, [2]), ensures the quality of this content. This is important in case of fine details, such as sharing (small) text and sharing graphs. The requirement here would be to have the ability to insert 2D planes in the 360 recording, and automatically stitch the original content (presentation, pictures, etc). This also requires spatial orchestration, as the 2D plane should overlay the actual screen in the 360 recording: detecting the location of the screen in the 360 recording and providing these coordinates for subsequent stitching or rendering.
3	Proposal
Based on the example above we propose to add the following requirement into section 4 (Requirements) of the ITT4RT permanent document [3]:
Capability to identify the location of the presentation and where to insert an overlay of the alternative presentation into the omnidirectional content:
· [while stitching the different camera images together in the sending client]
· while stitching the different camera images together in the network
· after the stitching of the camera images into the omnidirectional video (e.g. by reencoding the omnidirectional video in the network)
· after receiving the stitched omnidirectional video and the overlay by the receiving client

4	References
[1] https://www.tiledmedia.com/index.php/2019/09/28/how-9-companies-distributed-ibc-19-in-8k-vr/
[2] https://www.voysys.se/new-page-3
[3] 3GPP S4-191047, Support of Immersive Teleconferencing and Telepresence for Remote Terminals, ITT4RT Permanent Document v0.3.1 v2
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