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1 Introduction
The rendering process may use a predicted pose for rendering. This introduces a pose error between the pose used for rendering and the pose at actual display time as discussed in clause 6.3.5.1 of draft TR 26.812 [1]. Pose correction is performed by the XR Runtime, for example, by reprojection of the rendered image for the actual pose. Often the reprojection algorithms used by, or available to the XR runtime are device vendor specific. In OpenXR vendor extensions supporting reprojection must be enabled to accomplish these device optimized reprojection operations (e.g., XR_MSFT_composition_layer_reprojection, XR_FB_space_warp).  As such, an XR Runtime may not be able to calculate the effectiveness of the reprojection. 
Errors in reprojection can result in artifacts e.g.  geometry distortions, judder in moving objects, stretching, disocculsions [2] in the frames displayed to the user, which can impact QoE adversely. Reprojection errors can be measured by comparing an image reprojected for a given pose with a reference image rendered for that pose. However, for many rendering scenarios, this might not be feasible. Comparing the reprojected image with the rendered image can capture the cumulative effect of pose prediction errors and reprojection errors. Higher deviations between the un-reprojected and reprojected images implies lower prediction accuracy and potentially sub-par reprojection. Image similarity/dis-similarity metrics like SSIM/DSSIM, PSNR, MSE are, therefore,  practical QoE metrics. Together with other measurable QoE metrics like pose error, image metrics like SSIM/DSSIM,PSNR MSE can help in improving QoE of 5G XR services.
2 Proposed Changes
Add the following text to clause 6 as 6.3.6 and increment the subsequent clause from 6.3.6  to 6.3.7 in TR 26.812
===== CHANGE #1 =====

6.3.6   Image similarity between rendered frame and reprojected frame
6.3.6.1  Background
There may be a mismatch between the pose used for rendering a frame and the actual pose at the time the frame is displayed. The XR runtime may leverage reprojection techniques to align the rendered image with the actual pose at display time. Reprojection errors may introduce various artifacts which can adversely impact the QoE. If a reference frame rendered for the actual pose at the time of display could be obtained, reprojection errors could be detected and measured by comparing the reprojected frame with that rendered frame. Generally, in an XR session it is not feasible to obtain such reference frames. 
Comparing the reprojected frame and the rendered frame can capture the cumulative effect of pose prediction errors and reprojection errors. Image similarity/dis-similarity metrics like SSIM/DSSIM, PSNR, MSE are practical and relevant metrics which can be used to optimize QoE in conjunction with metrics like pose prediction accuracy. As a very simplified example, given low pose prediction error, a high dissimilarity between a rendered frame and its reprojected counterpart may mean that the reprojection was sub-optimal. Conversely, given high pose-prediction error, a high dissimilarity between a rendered frame and its reprojected counterpart may imply good reprojection performance. More insights can be gleaned by, for example, considering the orientation and position components of pose prediction error.  Analysis of image similarity metrics and other QoE metrics aggregated over time may also provide useful information for QoE optimization.
===== END of CHANGE #1 =====
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