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1 Introduction
The document presents an update to the Online XR Gaming core use case in the XR5G Technical Report [1] to include use case 22 in Annex A. During the SA4#104 meeting, this use case has been agreed to be moved to the Technical Report [1]. As a consequence, we provide here the necessary updates to be implemented in the TR. The updated row from Table 6.1-1 [1] would be as follows:

	Online XR Gaming
	6.5
	Use Case 5: Untethered Immersive Online Gaming
Use Case 6: Immersive Game Spectator Mode
Use Case 22: 5G Online Gaming party


2 Update to the XR Gaming use case in the TR

6.1 Online XR Gaming

6.1.1 Description
The system as illustrated in Figure 6.5-1 consists of a game server capable of serving several online gamers. Each player UE receives a stream of the live game from the game server and sends control signals back to the server that influence the game play. Control signals include handheld controller inputs, biometric readings and 3DOF+ motion as required by the gameplay. 

Other users may join the live game in spectator mode and can receive the stream from the perspective of an active player or a spectator view independent of other players; viewpoint changes may be possible. The spectator may enjoy an immersive experience or 2D view depending on the device. Optionally, the spectators may interact with the players through cheering or game reward systems. In a different instance, cloud rendering could be present.

In an extension, the players may be co-located at a gaming party/session using device-to-device or centralized (via gaming server) communication to enhance the user experience due to improved QoS parameters. A geofenced area may be used as the game arena for an AR gaming session, with support from a Spatial Computing Server for location registration and update and a Group discovery protocol for identifying and matching players. AI methods may be required for Image & Object Recognition, XR Lighting, Occlusion Avoidance, Shared Persistence. Spatial Computing Server recives continuous updates from the players in the arena, which are used for spatial mapping and localization. The updated spatial data (e.g., maps and player locations) is shared with the other devices and also the game server.
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Figure 1: Online XR Gaming

6.1.2 Potential Normative Work

[For this use case, the potential normative work may cover:

· Streaming protocols for online gaming

· Decoding, rendering and sensor APIs 

· Architectures for computing support in the network (see gap analysis in TR 22.842, clause 5.3.6)

· Coded Representation of Audio/Video Formats for gaming.

· Device-to-device communication support for XR gaming. 
· Format for storing and sharing location information. 
· Network support for group discovery and authentication, shared persistence and spatial mapping. 
· 
]

3 Proposal

The proposal is to update the text of section 6.5 of the XR5G Technical Report [1] and the Figure 6.4-1 with the text in the above sections. 

4 References

[1] 3GPP TR 26.928: “Extended Reality in 5G”
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