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1 Introduction
This paper proposes definitions pose prediction error and FoV prediction error for the ViewerPosePredictionErrorSet in clause 6.3.5.2 of the ARMRQoE TR [1].  Currently, the entries for pose prediction error and FoV prediction error are described as deviations between actual and predicted pose and FoV respectively. The contents of the sets are yet to be defined. 

Pose prediction error can be defined as a set of the position errors and orientation errors between the position and orientation components of the actual and predicted pose information. A position error of two positions may be defined concisely as the Euclidean distance between the two positions. A more verbose definition can be the element wise difference between two positions.  The orientation error between two orientations can be defined in multiple ways. If two orientations are represented as Euler angles, then an average of angular difference between their yaw, pitch and roll components can be a concise representation. While a set of individual differences between the yaw, pitch and roll components can be a more verbose representation.  However, most 3D rendering platforms use quaternion representation of orientation, as such quaternion difference between two orientations can be a more useful metric to represent orientation deviation. The quaternion difference between two orientations Q1 and Q2 can be calculated as Qd = Q2 *conj(Q1) where conj() is the quaternion conjugation operation. A corresponding concise metric could be the geodesic distance between the two orientations. Since both cartesian distance and geodesic distance can be calculated from the more verbose vector distance and quaternion distance representations, it may be useful to use the verbose forms.

Further, for a compositing a frame, more than one view may be rendered for a viewer e.g. one for each eye. In OpenXR xrLocateViews is used to retrieve the pose and projection parameters for each view for a display time. It returns an array of XrView structures, the number of structures being dictated by the XrViewConfigurationType value set at the start of the XR session for the primary view. For mono and stereo view types, which are the most common use cases, the values of  XrViewConfigurationType  must be XR_VIEW_CONFIGURATION_TYPE_PRIMARY_MONO and XR_VIEW_CONFIGURATION_TYPE_PRIMARY_STEREO respectively. The current definition of the ViewerPosePredictionErrorSet in table 6.3.5.2-1 does not  enumerate errors for  multiple views. 
Each XrView structure also contains a corresponding FoV structure which represents the FoV as a set of four angles corresponding to left, right, up and down sides of the field of view expressed in radians. It is intuitive to represent the FoV error as difference between the actual and predicted left, right, up and down angle components of the XrView structure. 

2 Proposed Changes
Add the following text to clause 6.3.5.2
===== CHANGE #1 =====
As described in clause 6.2.1.1, a pose can be described by a position and an orientation in space relative to an XR Space.  Viewer Pose Prediction Error QoE metric is defined in the below table 6.3.5.2-1.
Table 6.3.5.2-1: Viewer Pose Prediction Error
	Key
	Type
	Description

	ViewerPosePredictionErrorSet
	Set
	Set of viewer pose prediction errors.

	
	Entry
	Object
	

	
	
	Time 
	Integer
	The time when the predicted viewer pose is used for.

	
	
	Pose prediction error
	Set
	The deviation between the actual and predicted pose information.

	
	
	FoV prediction error
	Set
	The deviation between the actual and predicted FoV.



	Key
	Type
	Description

	ViewerPosePredictionErrorSet
	Set
	Set of viewer pose prediction errors.

	
	Entry
	Object
	

	
	
	Time 
	Integer
	The time when the predicted viewer pose is used for.

	
	
	
	view
	Integer
	The view index (0 for left eye and 1 for right eye)

	
	
	
	
	Pose prediction error
	Set
	The deviation between the actual and predicted pose.

	
	
	
	
	
	Position prediction error
	Vector
	Vector distance between the actual and predicted position

	
	
	
	
	
	Orientation prediction
error
	Vector
	Quaternion distance between the actual and predicted position

	
	
	
	
	FoV prediction error
	Set
	The deviation between the actual and predicted FoV.

	
	
	
	
	
	Left error
	float
	Difference between the actual and predicted left angle of FoV

	
	
	
	
	
	Right error
	float
	Difference between the actual and predicted right angle of FoV

	
	
	
	
	
	Up error
	float
	Difference between the actual and predicted Up angle of FoV

	
	
	
	
	
	Down error
	float
	Difference between the actual and predicted Down angle of FOV



Editor’s note: definitions of the deviations in Table 6.3.5.2-1 are TBD.
Note that the actual pose may not be known during an XR session.
The view is an integer value specifying left or right eye. In Open XR this corresponds to view index in XrViewConfigurationProperties and XrCompositionLayerProjection.
===== END of CHANGE #1 =====
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