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Summary
This contribution proposes use cases for EMSA. Among others, this document picks up use cases already defined in TR 26.928.
Background
The SI defines its objectives as:
· “determine the processes for discovering, configuring, running, and managing media processing workflows on the 5G edge and network
· study the mapping of the new processes into the 5GMSA architecture
· how to leverage architecture and functions defined by SA2 and SA6 for edge computing and applications
· Validate the architecture extensions against the identified key use cases and recommendations from XR5G and E-FLUS (e.g. split rendering, VR stitching)
· document architectural extensions for edge media processing to support other 5GMSA features such as:
· Online gaming, Ad-insertion, hybrid DASH/HLS services based on CMAF”
Proposed use-cases
Generalized Split and Cloud Rendering and Processing
	Use Case Name

	Generalized Split and Cloud Rendering and Processing

	Description

	See several use cases in TR 26.928 should be added to the already agreed split rendering use case by reference to TR 26.928.

	3
	Streaming of Immersive 6DoF
	VR
	3DoF+, 6DoF
	Streaming
Interactive
Split
	HMD with a controller

	4
	Emotional Streaming
	2D, AR and VR
	2D, 3DoF+, 6DoF
	Streaming
Interactive, Split
	Phone and HMD

	5
	Untethered Immersive Online Gaming
	VR
	6DoF
	Streaming, Interactive, Split
	HMD with a Gaming controller

	6
	Immersive Game Spectator Mode
	VR
	6DoF
	Streaming, Split
	2D screen or HMD with a controller

	21
	Immersive 6DoF Streaming with Social Interaction
	VR and Social VR
	3DoF+, 6DoF
	Streaming
Interactive
Conversational
Split
	XR5G-V3
XR5G-V4

	22
	5G Online Gaming Party
	VR
	6DoF
	Streaming, Interactive, Split, D2D
	XR5G-V3
XR5G-V4

	23
	Spatial Shared Data
	AR
	6DoF
	Streaming
Interactive
Conversational
Split
	XR5G-AX

	

	Categorization

	See several use cases in TR 26.928

	Preconditions

	See several use cases in TR 26.928

	Requirements in terms of Capabilities and QoS/QoE Considerations

	See several use cases in TR 26.928

	Feasibility and Industry Practices

	See several use cases in TR 26.928

	Nominal Cost Analysis

	See several use cases in TR 26.928

	Benefits and Impact

	See several use cases in TR 26.928

	Potential Technical Requirements

	· See several use cases in TR 26.928

	Potential Standardization Status and Needs

	The following information should be added to the agreed use case.
Edge/Cloud processing and rendering is a promising technology to support online gaming in power- and resource constrained devices. Relevant aspects for generalized cloud/split rendering include:
· A generalized XR cloud and split rendering application framework based on a scene description
· Support for 3D formats in split and cloud rendering approaches
· Formats and protocols for XR Pose information delivery and possibly other metadata in the uplink at sufficiently high frequency
· Content Delivery protocols that support generalized split/cloud rendering
· Distributions of processing resources across different resources in the 5G system network, in the application provider domain (cloud) and the XR device.
· Supporting the establishment of Processing Workflows across distributed resources and managing those
· 5QIs and other 5GS/Radio capabilities that support generalized split/cloud rendering by coordination with other groups 
· Edge computing discovery and capability discovery based on work in SA2 and SA6 (see clause 4.3.6)



Photo-realistic AR Rendering in Network 
	Use Case Name

	Photo-realitic AR Rendering in Network 

	Description

	[bookmark: _GoBack]Bob accesses wants to position a complex 3D object with significant amount of data (materials, roughness, texture, transparency) and place it into a real-world environment using an AR device. For this purpose, he uses a local rendering engine, but he is very unsatisfied as natural lights are not well handled and the object looks unrealistic. A cloud service offers a PBR-based cloud rendering, and he gives it a try. He is really happy with the rendering, he gets sparkling effects and starts to move around the object and wants to put it into different angles and positions. However, moving, rotating, interacting the object makes him annoyed again as the latency of the interaction is only executed after several hundred of milliseconds. 
However, he gets the offering from his 5G Operator that he can get cloud-based rendering in the edge, promising latencies that makes the 3D objects present and interactive. 
The 5G Operator permits to ingest popular 3D objects into the network and provides an improved rendering for their consumers. Parts of the objects may be static, others may be timed. In certain cases, even several objects may be rendered at the same time. 
Example:
[image: ]
https://docs.microsoft.com/en-us/azure/remote-rendering/overview/features/pbr-materials

	Categorization

	Type: AR, 3D
Delivery: Split rendering, edge rendering
Device: Phone, AR devices

	Preconditions

	On the UE, a 5G modem is available, an AR rendering and a depth camera is available.
In the network, advanced rendering functionalities are available that are accessible with the 5GS and 5G Edge enablers and also a data storage to host complex 3D objects.
An Application Service Provider supports network interfaces for ingesting popular 3D objects into the network.

	Requirements in terms of Capabilities and QoS/QoE Considerations

	· Potential new required capabilities of 5G Media Streaming System
· Fast uplink streaming of natural environments including protocols and formats to included depth and light conditions.
· Discovery and establishment of photo-realistic rendering functionalities that can work with uplink camera information.
· Fast Downlink streaming to support interaction with objects including new light conditions, etc.
· Formats and protocols that allow post-processing to the latest pose
· Relevant KPIs
· Quality of rendered scene
· Immersiveness and presence of the scene
· Latency of each processing step
For many details, please refer to TR 26.928.

	Feasibility and Industry Practices

	tbd

	Nominal Cost Analysis

	tbd

	Benefits and Impact

	Potential Benefits and Impacts when running services within 5GMS network
· tbd
Potential Benefits and Impacts when running services on the edge
· tbd

	Potential Technical Requirements

	Potential Requirements
· tbd

	Potential Standardization Status and Needs

	· tbd

	




Media Services in the Edge 
	Use Case Name

	Media Services in the Edge 

	Description

	In the media production and distribution, the use of cloud services get more and more popular. Examples for standardized approaches are for example documented here:
· https://www.fims.tv/,
· https://tech.ebu.ch/groups/mcma
· https://www.smpte.org/microservices-media-and-entertainment-key-benefits-and-challenges
These applications include Artificial Intelligence (AI) enabled services, such as: speech-to-text, automatic subtitling, translation, text-to-speech, face recognition and identification, emotion detection, speech-to-text evaluation, FFMPEG media transformation. 
Is there a benefit to provide some applications on the edge rather than the cloud?

	Categorization

	Type: 2D
Delivery: Cloud and edge processing
Device: phone, TV, tablet

	Preconditions

	· Potential new required capabilities of 5G Media Streaming System
· Ingest
· Distribution
· Relevant KPIs
· 


	Requirements in terms of Capabilities and QoS/QoE Considerations

	· Potential new required capabilities of 5G Media Streaming System
· tbd
· Relevant KPIs
· tbd

	Feasibility and Industry Practices

	See above links

	Nominal Cost Analysis

	tbd

	Benefits and Impact

	Potential Benefits and Impacts when running services within 5GMS network
· tbd
Potential Benefits and Impacts when running services on the edge
· tbd

	Potential Technical Requirements

	Potential Requirements
· tbd

	Potential Standardization Status and Needs

	· tbd





	



Proposal
We propose the above use cases to be included in FS_EMSA TR.
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