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========================== Start of  change=================================
 
10	VR device impact on QoE 
10.1	Introduction
Compared with traditional streaming video, the key feature of VR service is to create immersive experience and enable smooth interactivity between user and the environment, in which VR device would play an important role. This contribution proposes device information relevant to user experience of VR service. All the device property information could be collected by OP5 of the reference model described in clause 6.1.
10.2	QoE metrics relevant with VR device
10.2.1	Field of View
One of the factors that contribute to the uniqueness of 360 video experience is the level of immersion induced by the wider FoV of HMD, which represents the extent of observable environment at any given time. A wider FoV could help provide a more authentic feeling of immersion. Thus, FoV of the HMD is an important parameter that helps evaluate to what extent a VR device could help create immersive experience.
The user may adjust the FoV for a programmable HMD device to achieve a better experience. The adjustment may depend on the VR content or the user's preference. A record of the rendered FoV may provide information about the user's most preferred FoV during the VR playback.
10.2.2	Resolution
Resolution here is defined as for per eye. An appropriate screen resolution would provide the best and comfortable experience. 
10.2.3	Refresh Rate
Refresh rate is the number of times per second the display grabs a new image from the graphic processing unit. Lower refresh rate would contribute to processing latency and lead to VR sickness, i.e. viewing glitches on the screen. While higher refresh rate adds to the sense of presence in virtual worlds.
10.2.4	Decoder capability
The support of codec profile and level is an important property that decides the content types it could decode.
10.2.5	Detailed QoE metrics 
The QoE metrics relevant with VR device as listed in Table 10.2.5.1 is necessary for assessment of device impact on user experience, and suggested to be collected by VR client. And since these metrics are generally static for VR device, the metric is only logged at the start of each QoE reporting period.
Table 10.2.5.1: QoE metrics relevant with VR device
	Key
	Type
	Description

	DeviceInformationList
	List
	A list of device information objects.

	
	Entry
	Object
	A single object containing new device information.

	
	
	resolution 
	Object
	Display resolution for each eye

	
	
	
	videowidth
	Integer
	Number of pixels in display width

	
	
	
	videoheight
	Integer
	Number of pixels in display height

	
	
	refreshRate
	Integer
	The number of times in a second that a display hardware updates its buffer

	
	
	decoderCapability
	Set
	Codec profile and level the device supports

	
	
	fieldofview
	Object
	Information of end device FoV capability.

	
	
	
	horizontalFoV
	Integer
	Horizontal FoV of the device in degrees.

	
	
	
	verticalFoV
	Integer
	Vertical FoV of the device in degrees.

	
	
	RenderedFOV
	Object
	Information of the rendered FOV

	
	
	
	hRenderedFOV
	Integer
	Horizontal rendered FOV in degrees

	
	
	
	vRenderedFoV
	Integer
	Vertical rendered FOV in degrees




