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1. Introduction
SA4#94 meeting approved the study item FS_QoE_VR, and one of the objectives is to study key performance indicators that may impact the experience of VR service. The study of QoE metrics will be initiated from these three aspects: content type, network constraints and device limitations. 

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.
2. Discussion
2.1. Field of View

FoV is the extent of observable environment at any given time. With a wider FoV, a user is more likely to feel at-the-scene in the experience. Therefore FoV is an important parameter that helps evaluate to what extent a VR device could help create immersive experience.
Table 1 Field of View

	Key
	Type
	Description

	DeviceFoV
	List
	A list of device information objects.

	
	Entry
	Object
	A single object containing new device information.

	
	
	horizontalFoV 
	Integer
	Horizontal FoV of the end device in degrees.

	
	
	VerticalFoV
	Integer
	Vertical FoV of the end device in degrees.


2.2. Decoder capability

The decoder capability has an impact on the overall resolution of video to be transmitted and decoded in the device, e.g. HD, or UHD. And thus decides the final resolution of video that could be displayed to the user. Also the codec, e.g. H.264 or H.265, decoder supports is also important since different codec supports quite different content type. 
The number of decoder decides how many streams the device is capable of decoding, e.g. streams are separately encoded when tiled streaming is applied. 

Table 2 Decoder capability

	Key
	Type
	Description

	Decoder capability
	List
	A list of device information objects.

	
	Entry
	Object
	A single object containing new device information.

	
	
	resolution
	Integer
	The resolution the decoder supports.

	
	
	supportedcodec
	string
	The codec the decoder supports

	
	
	numberOfdecoders
	Integer
	The number of decoders the device supports.


2.3. List of other VR Device information 
2.3.1. Resolution

Resolution is a basic attribute of screen that tells the pixels per inch a screen supports. An appropriate screen resolution, relative to video resolution would provide the best and comfortable experience. 
2.3.2. Frame Rate

Frame rate represents the frequency at which consecutive images called frames are displayed in an animated display. This attribute is important for VR to create immersive experience for users. Lower frame rate would cause disorientation, nausea, and other negative user effects.
2.3.3. 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. 

2.3.4. Head-tracking Latency

To enable interaction between users and the environment is important to create believable VR experience. While low head-tracking latency is for sure a decisive attribute to provide smooth change of view for the user. Long head-tracking latency induces discomfort and loss of immersive experience. 
2.3.5. Degree of Freedom

DOF represents the ways an object can move within a space, which is key element that help create immersive environment for the user. 
2.3.6. Weight

At present, all VR devices have non-negligible weight, which can be a problem for prolonged use. Even in the shorter term, having such a weight mounted on the head will restrict freedom of movement, and introduce rendering errors during high acceleration head movement. Thus the information of device weight could also help indicate its impact on user experience.

Based on the above analysis, the relevant device information as listed Table 3 is necessary for assessment of device impact on user experience, and suggested to be collected by the client. 
Table 3 Device attributes

	Key
	Type
	Description

	DeviceInformationList
	List
	A list of device information objects.

	
	Entry
	Object
	A single object containing new device information.

	
	
	resolution 
	Integer
	Display resolution of the device

	
	
	frameRate
	Integer
	The frequency at which consecutive images called frames are displayed in an animated display

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

	
	
	degreeOffreedom
	Integer
	The freedom of movement of a rigid body in three-dimensional space

	
	
	headTracking Latency
	Integer
	The time between moving the head and producing the correct change on the user’s retinas

	
	
	weight
	Integer
	The weight of the device


3. Proposal
Include content of the Section 2 of this contribution to the TR.
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