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Abstract: This pseudo-CR provides an overview of Immersive Education/Entertainment use case, service flows and potential new requirements.
1. Introduction
2. Reason for Change
Proposing new “Immersive Education/Entertainment” use case for FS_Metaverse proposal.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.856 version 0.0.0.


BEGINNING OF CHANGE
[bookmark: _Toc99442473]5.A	Use case of Immersive Education/Entertainment 
[bookmark: _Toc99442474]5.A.1	Description
Immersive extended reality is one of the key ingredients for metaverse services. Immersive Education and entertainment is the trend of future metaverse services. The urge for the significant improvement with the interaction and collaboration among gamers, educators is the driving factor for the advent of Immersive technology via telepresence and extended reality such as VR, AR and MR. The technology behind extended reality requires extensive computation capabilities and faster/reliable communication to deliver real-time immersive user experience. 

Split Compute. Mobile devices lack computing power due to low power and heat dissipation constraints. Unfortunately, these extended reality devices such as VR, AR and MR depends on these mobile devices for extensive computation. To overcome such limitation, computation can be split - as required by extended reality-  and can be offloaded to the 5G systems as shown in fig. The 5G system will provide dedicated/shared compute resources as required by the immersive devices. 

Ultra-High data rate. The data rate required for an AR to process and provide million-pixel information on an 16K screen is about 2Gps and peak data rate more than 1Tbps. Further to serve 16K spherical content and 6 Degrees-of-Freedom (6DoF), we would need more than 4Gps to achieve the immersive ultra-realistic function. 
Low latency and reliable communication. Ubiquitous, low latency and reliable communication is the key for a good quality of user experience in immersive education/entertainment. A typical latency expectation for extended reality applications is between 20microsec to 1ms.
 
[bookmark: _Toc99442475]5.A.2	Pre-conditions
Editor's note:	Pre-conditions is FFS.
[bookmark: _Toc99442476]5.A.3	Service Flows
Prof. Alex Cline would like take his economics class virtually, and made announcements to his class about it. Prof. Alex cline has VR glasses, and his mobile is subscribed to the 5G network. Prof. Alex cline is going to conduct Immersive classes with his VR glasses connected to the mobile phone.
Step 1: [VR/Mobile Configuration]
1) Prof. Alex Cline configures his mobile phone and VR glasses to sync.

2) Prof. Alex Cline configures his mobile phone to offload his VR load to 5G network.

Step 2: [VR/mobile phone and 5G Network Initialization]
1) Mobile phone identifies and registers itself with the 5G network.

2) VR glasses syncs with mobile phone.

3) Mobile Phone acts as a gateway for VR glasses and registers VR glasses with the 5G network.

Step 3: [VR/Mobile Streaming Immersive Class]
1) Prof. Alex cline joins the Immersive classroom server using VR/mobile via 5G network. Classroom server streams VR 360 degrees Immersive classroom.

2) VR/Mobile offloads VR’s 360deg computing to the 5G Network. 

3) Mobile Network compute will serve as the compute for VR 360deg and stream the updated ViewPort Tiles to the VR. (In 360 VR, a person using VR glasses, will have a particular view out of the 360deg view, and we call that as Viewport tile).

4) Prof. Alex cline selects an avatar – a digital twin- for himself, and awaits for the students to join the Immersive class room. (A Digital Twin is another avatar of yourself in the digital or virtual world i,e one, human avatar (yourself) and another is a digital avatar of yourself.

5) Every update in the classroom is processed and computed by the Prof. Alex cline’s 5G compute server and the updated Viewport tiles are streamed to Prof. Alex cline’s VR.

6) Prof. Alex Cline makes 360deg rotation to address class, and every changes are uploaded to the 5G network’s compute server and the appropriate tiles are updated and sent to the streaming server.
Step 4: [VR/Mobile Stops Streaming and closes Immersive Class]
1) Prof. Alex cline completes the class and closes the Immersive class by disconnecting from the VR 360deg Immersive classroom server.

2) VR and mobile releases the VR compute offload network resource from the 5G network.

3) 5G network dynamically reuses VR compute resource for other users.


[bookmark: _Toc99442477]5.A.4	Post-conditions
Editor's note:	Post-conditions is FFS.

[bookmark: _Toc99442478]5.A.5	Existing feature partly or fully covering use case functionality
Editor's note:	Existing feature covering use case functionality is FFS.
[bookmark: _Toc99442479]5.A.6	Potential New Requirements needed to support the use case
[PR 5.A.6-1] The 5G system shall support the ability to the UE to offload partial or complete Immersive computing to the 5G network.

[PR 5.A.6-1] The 5G system shall support UE to offload partial or complete Immersive computing to a network-based compute as a service (CaaS). (Immersive computing is the computation required for Immersive technologies such as AR, VR, MR, telepresence etc.,)

[PR 5.A.6-2] The 5G system shall continue to serve as network compute for immersive applications under mobility.
[PR 5.A.6-2] The 5G system shall continue to support seamless UE communication with the network-based compute as a service (CaaS) under mobility.

[PR 5.A.6-3] The 5G system shall support guaranteed latency for the Immersive Education/Entertainment. Maximum delay for Immersive Education/Entertainment is between 20microsec to 1msec. 

[PR 5.A.6-4] The 5G system shall support required throughput for Immersive Education/Entertainment. Maximum throughput varies between 2Gps to 4Gps.

[PR 5.A.6-5] The 5G system shall support peak data rate for Immersive Education/Entertainment. Maximum peak data rate is less than or equal to 1Tbps.

[PR 5.A.6-6] The 5G system shall support large number of immersive Education/Entertainment 
applications.

[PR 5.A.6-3] The 5G system shall support required network QoS support between network assisted driving applications and network assisted autonomous vehicles as per the KPI table-5.A.6-1.

[PR 5.A.6-47] The 5G system shall support direct Immersive traffic from Immersive application streaming VR/AR devices or via UE.


	Network Latency (msec)
	Data Rate (Gb/sec) with dense multiuser
	Peak Data Rate 
	Reliability
	Connection Density (UEs/KM)

	
20 – 1
	
2 - 4
	
1Tbps
	
99.99%
	
1000 – 50000



Table- 5.A.6-1 Key Performance Metrics to support Immersive Education/Entertainment [1][2][3].
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