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Abstract: This paper proposes to add a potential requirement of immersive VR games.
***** Begin CHANGE *****
5.3
Immersive VR games

5.3.1
Description

This use case is about supporting immersive VR games with tactile and multi-modality communication services. VR games have provided a better experience comparing to traditional games. As customers ask for more immersive game experience, haptic information has been taken into account including force and Dof. Traditional VR games provide video and audio information for players to create the real game scenarios. For better immersive VR games, haptic feedback is also essential which provides the reality of touching things in games as well as the interaction of team players. When network condition turns bad, packet loss may occur in media flow and haptic information flow, which may cause game lag and affecting the game experience.
5.3.2
Pre-conditions

Alice and Bob are playing a VR game together. They need to cover each other’s back, find weapons and fight with zombies.

5.3.3
Service Flows

1. Alice and Bob both joined this VR games, and they can see each other’s character in the view.

2. Alice found two stones on the ground, she picks up both the stones. 

3. Bob has nothing to arm himself. So he asks Alice to throw him a stone.

4. Alice heard Bob and throws one of the stone to Bob.

5. Bob catches the stone can feel the weight of the stone.
6. Network is in bad condition. Bob tries to throw the stone back to Alice, but the screen got stuck in where he did not throw the stone.

7. Alice see the stone and try to catch it. But the haptic feedback device was delayed and didn’t catch it.
5.3.4
Post-conditions

Alice and Bob can feel the things in the game as they are in the real world. The experience of this VR games is very realistic and smooth.

5.3.5
Existing features partly or fully covering the use case functionality

In TS 22.261, there are performance requirements for supporting VR services. [5]
5.3.6
Potential New Requirements needed to support the use case


 [PR 5.3.6-1] 5G system shall be able to support tactile and multi-modality communication service with following KPIs.

	
	modality
	reliability
	latency
	Packet size
	rate

	immersive VR games
	Haptic
	99.99%
	10-20ms(motion-to-photon latency)[7]
	2-8b/DoF
	

	
	Video
	99.999%
	
	1-10KB
	0,1 to 1Gbit/s supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120 frames per second content.[6]

	
	Audio
	99.99%
	5ms
	50-100B
	

	Editor note1: Coordination of different modalities need FFS.

Editor note2: definition for motion-to-photon latency and calculation need FFS.


[PR 5.3.6-2]. 5G system shall be able to support to drop the packet of two or more UEs to ensure quality of network service. In order to adapt to the optimal flows of one UE, flows of all UEs drop the packet to ensure arrive simultaneously.
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