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1 Introduction
During SA4#101, use cases in the context of XR-VR were collected and updated in the permanent document. This document proposes some new use cases, especially also looking at the LS and proposed use cases from SA1 as repeated in clause 2. The use case focusses on Online Gaming.
2 Proposed Updates and Comments
6.11
VR based interactive service

	Use Case Name (from S1-183699 and S4-181482)

	1. VR based interactive service

	Description

	it’s proposed to support high quality interactive service, e.g. interactive gaming, based on VR devices between UEs who might be in proximity with each other or in non-proximity with each other, the number of user would be 2 to [10], while the VR device could support [8K] resolution and 120fps content.  

	Categorization

	Type: AR, VR, XR, MR

Degrees of Freedom: 3DoF at least
Delivery: Local, Interactive 
Device: Phone, HMD, Glasses, others

	Preconditions

	<provides conditions that are necessary to run the use case, for example support for functionalities on the end device or network>
it would be good to support direct communication between a group of UEs to support high data rate and low latency.

	Requirements and QoS/QoE Considerations

	<provides a summary on potential requirements as well as considerations on KPIs/QoE as well as QoS requirements>
As mentioned above, the requirements would be:

1. Support VR based devices with [8K] resolution and 120fps content;
2. Support 2 to [10] users



	Feasibility

	<provides a summary on how such a use case can be implemented today, including references>
For the interactive service, a group of VR based device locally can be connected together via wired cable, and some high quality VR gaming can be achieved.



	Potential Standardization Status and Needs

	<identifies potential standardization needs>
VR based NCIS service: Supporting high quality data transmission via direct link between a group of UEs who are in proximity and share the same NCIS session


6.12
Cloud rendering for games

	Use Case Name (from S1-183699 and S4-181482)

	Cloud rendering for games

	Description

	it’s proposed to support cloud rendering for VR gaming. And the requirements would be supporting frame rate not lower than 60 FPS and resolution not lower than 8K, less than 5 ms two-way end-to-end latency (UL+DL), and packet loss rate less than [10E-4].

	Categorization

	Type: AR, VR, XR, MR

Degrees of Freedom: 3DoF at least
Delivery: Local, Interactive 
Device: Phone, HMD, Glasses, others

	Preconditions

	<provides conditions that are necessary to run the use case, for example support for functionalities on the end device or network>
it would be good to support edge computing like function in the network for rendering of VR gaming especially for the case when FPS is high.

	Requirements and QoS/QoE Considerations

	<provides a summary on potential requirements as well as considerations on KPIs/QoE as well as QoS requirements>
As mentioned above, the requirements would be:

1. Support frame rate not lower than 60 FPS and resolution not lower than 8K 

2. Support less than5 ms two-way end-to-end latency (UL+DL)
3. Support packet loss rate less than [10E-4]

	Feasibility

	<provides a summary on how such a use case can be implemented today, including references>
For rendering of games, rendering can be performed by gaming device and wired cable can be used.   The gaming device require high processing capability for rendering.

	Potential Standardization Status and Needs

	<identifies potential standardization needs>
Cloud rendering for games: Support high bandwidth and low latency transmission between UE and cloud side via either direct link/PC5 or Uu link.


3 Proposed New Use Case
	Use Case Description: Untethered Immersive Online Gaming

	100 friends play Fortnite Battle Royal. Of the the 100 friends, several are on travel and connect on a stand-alone HMD. The HMD has a with 5G connection.
Fortnite Battle Royale is a free-to-play battle royale video game. As a battle royale game, Fortnite Battle Royale features up to 100 players, alone, in duos, or in squads of up to four players, attempting to be the last player or group alive by killing other players or evading them, while staying within a constantly shrinking safe zone to prevent taking lethal damage from being outside it. Players start with no intrinsic advantages, and must scavenge for weapons and armor to gain the upper hand on their opponents. The game features cross-platform play between the platforms that was limited for the first five seasons, before the restrictions were eased.
Other popular VR games are here:

· https://veer.tv/blog/30-best-vr-games-for-playstation-vr-oculus-rift-htc-vive-in-2018/
· https://uploadvr.com/best-psvr-games/
· https://www.digitaltrends.com/gaming/best-psvr-games/

	Categorization

	Type: VR

Degrees of Freedom: 6DoF

Delivery: Streaming and Interactive

Device: HMD with a Gaming controller

	Preconditions

	· Gaming client is installed that permits to consume the game
· The application uses existing HW capabilities on the device, including game engines, rendering functionalities as well as sensors. Inside-out Tracking is available.
· Connectivity to the network is provided .

	Requirements and QoS/QoE Considerations

	· Collected Statistics:

· https://www.zdnet.com/article/how-fortnite-approaches-analytics-cloud-to-analyze-petabytes-of-game-data/
· Fortnite processes 92 million events a minute and sees its data grow 2 petabytes a month
· Akamai said Fortnite set a game traffic record on its network July 12 with 37 terabytes 
· https://www.techadvisor.co.uk/feature/game/how-much-data-does-fortnite-use-3683618/per second delivered across its platform.
· We checked our data usage, and according to the tool, the 15-minute session used 12.4MB of mobile data. That may sound like a lot, but it’s the equivalent of streaming a one- or two-minute video on YouTube. It may vary slightly depending on a number of factors, but we estimate Fortnite uses between 10-15MB per 15 minutes of gameplay, or around 50-60MB per hour.
· Required QoS: 
· https://broadbandnow.com/guides/best-internet-service-setup-serious-gamers
· Any connection over 2 mbps with less than 75ms ping should work well for 99% of games.
· the main factors affecting your gameplay are:

· Efficiency of your network

· Distance to other players in multiplayer games

· QoS and network prioritization might not matter much for the average Internet user, but for gamers it can make a big difference in network lag.
· Ping is king.
· Different scenarios need to be looked at, for example where the rendering is happening. 
· Required QoE: 

· fast reaction to manual controller information, 

· reaction to head movement within immersive limits, 

· providing sufficient gaming rendering experience to enable presence.
· https://xinreality.com/wiki/Presence
· supporting frame rate not lower than 60 FPS and resolution not lower than 8K

	Feasibility

	Content generated in 6DoF

· Fortnite is available as a game and can be downloaded

· Other VR games are also available
Selected Devices/XR Platforms supporting this:

· Oculus Rift, Playstation VR, HTC Vive 
· These are tethered and connected devices
· Specifications are here: https://www.digitaltrends.com/virtual-reality/oculus-rift-vs-htc-vive/
· Oculus Go
· Oculus Quest is announced https://www.oculus.com/quest/
An important aspect is that the 

	Potential Standardization Status and Needs

	The following aspects may require standardization work:

· Network conditions that fulfill the QoS and QoE Requirements 

· Content Delivery Protocols

· Decoding, rendering and sensor APIs 

· Architectures for computing support in the network


	Use Case Description: Video Game Live Streaming

	The world championship in Fortnite are happeining and the 100 best players meet. Millions of people want to follow the game online and connect to the live game streaming. Many of them connect over a 5G connected HMD and follow the game. The users can change their in game position by using controllers and body movement. Two types of positions are possible:
· Getting the exact view of one of the participants

· A spectactor view independent of the player view

Other users follow on a 2D screen.

The Twitch.TV experience is also available for standalone 5G connected devices.

	Categorization

	Type: VR

Degrees of Freedom: 6DoF

Delivery: Streaming

Device: 2D screen or HMD with a controller

	Preconditions

	· Application is installed that permits to follow the game
· The application uses existing HW capabilities on the device, including A/V decoders, rendering functionalities as well as sensors. Inside-out Tracking is available.
· A server is available that provides access to the game
· The game is fully rendered in the network

	Requirements and QoS/QoE Considerations

	· Required QoS: 
· Depends on the architecture

· Required QoE: 

· Being close to the live gaming experience
· fast reaction to manual controller information, 

· reaction to head movement within immersive limits, 

· providing sufficient AV experience to enable presence. https://xinreality.com/wiki/Presence

	Feasibility

	Twitch shows that games are watched live with incredible statistics (https://sullygnome.com/):

· Fortnite has 1,412,048,240 watching hours over 365 days, this means it is more than 160,000 years
· More details to be done

	Potential Standardization Status and Needs

	The following aspects may require standardization work:

· Coded Representation of Audio/Video Formats

· Content Delivery Protocols

· Decoding, rendering and sensor APIs

· Network conditions that fulfill the QoS and QoE Requirements

· Architectures and interfaces that permit such experiences


4 Proposal

It is proposed to 
· add the new use cases to the Technical Report and ask for refinements
· address different architectures for these use cases

· integrate the key issues from clause 6.11 and 6.12 into these new use cases and respond to SA1 if the use case covers the considerations[image: image1.png]
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