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1. [bookmark: _Toc504713888]Introduction
In the ARMRQoE TR [1], the section 6.3.2 defines the two metrics Scene startup latency and Interaction latency. An important stage involved in both metrics is the AR anchoring. 
The concept of AR anchoring has been defined based on trackable and spatial anchor entities to establish the pose of the virtual objects in the user real environment.
A trackable is a model of an element of the real world of which features are available and/or could be extracted. Each trackable provides a local reference space in which a spatial anchor pose can be expressed. 
A spatial anchor corresponds to a real-world pose, identified using one or more trackables. Each spatial anchor provides a local reference space in which a pose can be expressed. This local reference space is derived from the trackable local reference space using a pre-defined 3D transformation.
Trackable and anchor entities are mentioned in the ETSI Augmented Reality Framework (ARF) Part 2 requirements [2].
AR anchoring has an impact on the user experience, for example, a virtual object may not be correctly positioned in the user's real environment. New metrics need to be defined to measure the QoE of the AR anchoring.
In this paper, we propose to add the Anchor Untracked Ratio (AUR) metric in the dedicated section for Spatial Anchor and Trackable. We also present a procedure for measuring the metrics implemented with functions from OpenXR.

1. Proposed changes
 
===== CHANGE #1  =====

6.3.X	Spatial Anchors and Trackables
[bookmark: _Toc135944310]6.3.X.YAnchor Untracked Ratio (AUR) 
This metric corresponds to the ratio between the number of frames where the trackable associated with the spatial anchor is not tracked and the total number of frames during the observation period in which no detection process is launched.
The tracking is lost, so untracked, when the position and/or orientation are no more actively tracked. The XR runtimes may continue to provide valid but untracked position and/or orientation values that are inferred or last-known, so long as it’s still meaningful for the application to use that position and/or orientation.
Note: Impact on the AUR metric when the spatial anchor relies on several trackables is FFS.

6.3.X.Y.1	Measurement of the Anchor Untracked Ratio (AUR)
This metric is measured at the interface between the XR runtime and the scene manager. It corresponds to the OP-1 Observation Point.
This measurement occurs after the trackable detection. The measurement parameters (e.g., periodicity, observation period) of the AUR metrics have been defined during the configuration step.
Two counters are used to measure the Anchor Untracked Ratio:
· Nf: length in number of frames of the observation period in which no detection process is launched. 
· Nu: Number of untracked in the observation period. This counter is incremented for each rendered frame where the trackable associated with the spatial anchor is not tracked.

The Khronos OpenXR API [22] may be used to know the tracked/untracked status of a trackable with the xrLocateSpace() function. The flags XrSpaceLocationFlags in the XrSpaceLocation structure returned by the xrLocateSpace() function are used to know the tracked/untracked status of a trackable:
· The spatial anchor is said as untracked and Nu is incremented when the tracking of the position or orientation are lost but the XR runtime still provides valid inferred or last-known position and orientation: 
((XR_SPACE_LOCATION_POSITION_TRACKED_BIT Flag is unset) OR (XR_SPACE_LOCATION_ORIENTATION_TRACKED_BIT Flag is unset)) AND (XR_SPACE_LOCATION_ORIENTATION_VALID_BIT Flags is set) AND (XR_SPACE_LOCATION_POSITION_VALID_BIT Flags is set)

· The measurement is aborted when the XR runtime stops to provide valid position or orientation: 
(XR_SPACE_LOCATION_ORIENTATION_VALID_BIT Flags toggles from set to unset) OR (XR_SPACE_LOCATION_POSITION_VALID_BIT Flags toggles from set to unset)

· New observation period is launched when the XR runtime starts to provide valid position and orientation: 
(XR_SPACE_LOCATION_ORIENTATION_VALID_BIT Flags toggles from unset to set) AND (XR_SPACE_LOCATION_POSITION_VALID_BIT Flags toggles from unset to set)

Then the AUR for that spatial anchor = Nu / Nf

===== END of CHANGE #1  =====

1. Proposal
We propose to include the proposed changes in clause 6.3 to the TR for ARMRQoE [1].
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