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1
Decision/action requested

This contribution is proposed to be approved.
2
References
[1]
 3GPP TS 28.863v0.2.0: "Study on Key Quality Indicators (KQIs) for 5G service experience"
3
Rationale

The document gives the background survey of the Cloud VR.

4
Detailed proposal

It is proposed to apply the following changes as below in TR 28.863 [1].
	Start of the first change


4.5
Issue # 5: KQIs for Cloud VR

4.5.1
Description


4.5.1.1
General

Cloud VR (Cloud Virtual Reality) is a new cloud computing and cloud rendering technology for VR services. It may become one of the most preferred eMBB services for many commercial 5G operators. It applies to scenarios such as VR games, VR 360-degree video, VR live broadcast, giant-screen cinema, and VR education. With fast and stable transport networks, VR content is stored and rendered in the cloud, and video and audio outputs are coded, compressed, and transmitted to user terminals. The large-scale deployment of Cloud VR services requires the joint effort from the enterprises to address E2E quality management and monitoring. Therefore, the development of measurable and manageable key quality indicators will be a key basis for operator to ensure the satisfaction of consumers and enterprises. There are already some standards for studying the KQIs for Cloud VR. In this clause, the background survey and the use case of the KQI of the cloud VR are provided.
4.5.1.2
Backgroud
4.5.1.2.1
ITU SG9-TD896 GEN
It descibes the service indicators based on the experience evaluation factors of VR in ITU SG9-TD896 GEN, the experience evaluation factors of VR include sense of reality, interaction, and pleasure. The sense of reality depends on resolution, colour depth, frame rate, and encoding compression technologies. Cloud VR implements computing and rendering on the cloud, any latency from remote processing compromises the sense of immersion and imagination. The sense of pleasure depends on the smoothness of VR services.
The Cloud VR includes the service indicators:
	Factors
	service indicators

	Sense of reality
	Resolution

	
	Frame rate

	
	Field of View (FoV)

	
	Color depth

	
	Coding&compression

	Sense of interaction
	Itial buffer time

	
	Motion sensory conflict

	
	Operation latency

	Sense of pleasure
	Stalling(time and duration percentage)

	
	Artrafacts(times and duration/area perentage)

	
	Effective frame rate in gaming


4.5.1.2.2
ITU SG12 G.QoE-VR
In ITU SG12 G.QoE-VR, it descriptes that the VR QoE is assessed by the level of immersion provided by the VR system combined with the quality of the interaction between the user and the VR environment, and the level of immersion can be determined by the quality of the immersive media and the presentation quality delivered by the device. It also summarizes some key influences factors that impact quality of the immersive media, presentation quality, and interaction quality.
It includes the key influences factors:

	Category
	Key influence factors 

	Quality of Immersive media
	Degrees of freedom (DoF)

	
	Video Three-dimensionality 

	
	Video Field of View (FoV)

	
	Video Spatial resolution in pixels per degree (PPD)

	
	Video Frame-rate

	
	Video Compression

	
	Audio Three-dimensionality

	
	Audio Channels

	
	Audio sample rate

	
	Audio Compression

	Presentation quality
	Playback quality(e.g smoothness and number of freezes, video/audio quality change)

	
	Audio and video spatial alignment.

	
	Audio and video synchronization.

	Interaction quality
	Intractability with objects in the VR environment

	
	Response time between human action and adaptation in sound and display

	
	Spatial precision between human action and adaptation in sound (3D audio) and visual information


	End of the first change


