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1 Introduction
During SA4#100, a template was agreed to submit use cases in the context of the FS_XR5G Study Item. This document addresses this issue.
2 Proposed Use Cases
	Use Case Description: Streaming of Immersive 6DoF

	Alice consumes a recorded highlights of a basketball match being seated close to the court by using an application on the 5G enabled HMD. For this, Alice wears an HMD together with a 6DoF manual controller. The 6DoF controller allows to change the viewing position in a continuous or discrete manner and looking at the action from different angles. However, restricted local 6DoF movement of Alice at a location enables to interact with the scene based on HMD sensors. Even more the controller allows to rewind and pause the scene. The scene is overlaid with information that helps Alice to navigate through the scene. Alice feels present in the scene. The service provider uses a common distribution network that can be used over 5G as well as other HTTP-based access networks.

	Categorization

	Type: VR and XR
Degrees of Freedom: 6DoF

Delivery: Streaming and Interactive
Device: HMD with a controller

	Preconditions

	· Application is installed that permits to consume the scene

· The application uses existing HW capabilities on the device, including A/V decoders, rendering functionalities as well as sensors

· Media is captured properly and accessible on cloud storage through HTTP access 

	Requirements and QoS/QoE Considerations

	· Required QoS: Bitrates and Latencies that are sufficient to render the viewport within the immersive limits

· Required QoE: 
· Fast startup of the service, 
· fast reaction to manual controller information, 

· reaction to head movement within immersive limits, 

· providing sufficient AV experience to enable presence.

	Feasibility

	tbd

	Potential Standardization Status and Needs

	The following aspects may require standardization work:

· Coded Representation of Audio/Video Formats
· Scene composition and description
· Storage and Cloud Access Formats

· Content Delivery Protocols
· Decoding, rendering and sensor APIs


	Use Case Description: Immersive 6DoF Streaming with Social Interaction

	In an extension to the above use case, Alice is now integrated into social interaction:
· She virtually watching the game with other friends who are geographically distributed and whose avatars are sitting in the stadium next to her. She has voice conversations with those friends while watching the game.

· While she moves through the stadium to another location, she make friends with other folks watching the same game.

· She gets overlayed contextually relevant twitter feeds

	Categorization

	Type: VR and XR
Degrees of Freedom: 6DoF

Delivery: Streaming, Conversational and Interactive
Device: HMD with a controller

	Preconditions

	· Application is installed that permits to consume the scene

· The application uses existing HW capabilities on the device, including A/V decoders, rendering functionalities as well as sensors

· Media is captured properly and accessible on cloud storage through HTTP access

· One or multiple communication channels across users can be setup

	Requirements and QoS/QoE Considerations

	· Required QoS: 
· Bitrates and Latencies that are sufficient to render the viewport within the immersive limits

· Required QoE: 
· Fast startup of the service, 
· fast reaction to manual controller information, 

· reaction to head movement within immersive limits, 

· providing sufficient AV experience to enable presence.

· Sufficiently low communication latency

· Synchronization of user communication with action

· Synchronized and context-aware twitter feeds

	Feasibility

	tbd

	Potential Standardization Status and Needs

	The following aspects may require standardization work:

· Coded Representation of Audio/Video Formats

· Scene composition and description

· Storage and Cloud Access Formats

· Content Delivery Protocols

· Decoding, rendering and sensor APIs

· Synchronized Playout of users in the same room


	Use Case Description: Streaming of Immersive 6DoF

	Bob is watching a horror movie using an HMD. He is fascinated, but his body reaction, eye rolling and other attributes are collected and are used to create a personalized story line. Movie effects are adjusted for personal preferences while reactions are collected when watching the movie. Bob’s emotional reactions determine the story-line.

	Categorization

	Type: VR and XR
Degrees of Freedom: 6DoF

Delivery: Streaming and Interactive
Device: HMD

	Preconditions

	· Application is installed that permits to consume the scene

· The application uses existing HW capabilities on the device, including A/V decoders, rendering functionalities as well as sensors

· The application uses AI to extract personalized reactions

	Requirements and QoS/QoE Considerations

	· QoS: 
· Bitrates and Latencies that are sufficient to render the viewport within the immersive limits

· QoE: 
· fast reaction to body emotion feedback, 

· reaction to head movement within immersive limits, 

· providing sufficient AV experience to enable presence.

	Feasibility

	https://www.cnet.com/news/with-5g-you-wont-just-be-watching-video-itll-be-watching-you-too/

	Potential Standardization Status and Needs

	The following aspects may require standardization work:

· Coded Representation of Audio/Video Formats

· Scene composition and description

· Storage and Cloud Access Formats

· Content Delivery Protocols

· Decoding, rendering and sensor APIs
· Annotation Metadata


3 Proposal

It is proposed to add the use cases to Annex A of TR26.928.
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