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1 Introduction

This contribution presents the use case targeted for FS_EMSA on 3D content processing. 3D content is the best content format to consume in any view direction if network bandwidth is available and UE is capable of rendering it in real-time. Split rendering is one of alternative ways of representing the 3D contents when capability of UEs are not sufficient to render the content in required latency limitation such as MTP. Therefore, it is natural to include the best content format in the edge server process, then to provision next affordable alternative representations by considering various levels of UE capabilities.
2 Use Case 
	Use Case Name

	Tailored delivery of 3D content (point cloud and mesh) for different AR/MR devices

	Description

	Service provider provides various types of contents to be overlaid over real environment for augmented reality experience. The types of content are from simple text and 2D videos to dynamic 3D objects. State of art processors on mobile devices enable real-time decoding and SLAM rendering of 3D objects which has millions of points per each frame. The reference renderer software for V-PCC from MPEG has optimized then released as a software development kit by several companies. Their demonstration claims that each achieved 30 fps of real-time decoding and rendering with SLAM on Android mobile devices and laptops. 

However, not all mobile devices are capable of rendering the content in real time, and the content will have higher complexity and higher density in the future.

The edge server transcodes the contents to provision seamless augmented experiences. Seamless augmented experience is a realization of augmented experience over various device capability and over various content complexity. Depends on the capability of mobile devices and required performance for the contents, edge server may lower the required processing power of the content (e.g., tessellation of mesh or split rendering) for user’s seamless experience. Furthermore, edge server may replace the 3D content with alternative lower degree representations such as 2D image (non-dynamic, non-viewpoint-projected) to guarantee delivery of context while content creator’s intent allows.

	Categorization

	Type: AR, MR, XR, 2D, 3D, Cloud Computing

Delivery: Downlink, Interactive, Live streaming, On Demand Streaming, Conversational

Device: Phone, HMD, Glasses, Laptop

	Preconditions

	On the content provider side, delivery or live streaming of 3D content are available. Also, the provider provides a list of acceptable representation profiles for the content.

On the UE side, consumption of 3D content and reporting of relevant capability are available.

On the network side, an edge server is installed, to perform transcode of the 3D content within content creator’s intent allows.

	Requirements in terms of Capabilities and QoS/QoE Considerations

	<provides a summary on potential requirements as well as considerations on KPIs/QoE as well as QoS requirements>

Potential requirements

· Real-time adaptation of transcoding 3D content

· Point cloud and mesh encoding/decoding

· Simplification and rasterization of 3D content

· UE capability discovery
KPI

· The number of voxels and faces per second for encoding and transcoding

· The list of supported transcode format profiles
· The computational, storage, and bandwidth scalability of the service with the number of concurrent devices (per each transcoding profile)

	Feasibility and Industry Practices

	<How could the use case be implemented based on technologies available today or expected to be available in a foreseeable timeline, at most within 3 years?

-
What are the technology challenges to make this use case happen?

-
Do you have any implementation information?

-
Demos

( 3D content from MPEG can be rendered with SLAM in real-time for flagship mobile phones. For a mid-range phone, simplification in terms of density or FPS can be considered.

-
Proof of concept

-
Existing services

( Split rendering is one of concepts to simplify 3D content for mid-range devices.

-
References

-
Could a reduced experience of the use case be implemented in an earlier timeframe or is it even available today?

>

	Cost Analysis

	< How does the use case scale with an increasing number of users? >

With the increase of the number of users and their UE capabilities, a group of users can be segmented with UEs similar capabilities, or even same model. Caching and reuse of transcoded 3D content can be utilized multiple times.

	Potential Standardization Status and Needs

	<identifies potential standardization needs>

How to exchange UE capability.

How to define and signal the list of allowed simplified representation profiles.

How to measure edge server performance index of the transcoding profiles.
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