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Introduction
The AR/MR QoE study item aims to collect QoE information and identify QoE metrics of the XR (e.g. AR/MR) devices. One of the objectives is to collect relevant external information on QoE Metrics for AR and MR services from both internal 3GPP working groups and external standardization organizations.
This contribution proposes some consideration on the information collection, and gives some guidelines on how to proceed the next step of the SI.
External standardization organizations related with XR QoE metrics 
We list some general external standardization organizations that are relevant to QoE metrics, e.g. ITU-T, MPEG, IEEE, and give some brief introduction on the results of QoE information collection.
ITU-T
In ITU-T, there are two study groups focusing on the users’ experience for XR services, e.g. Study Group 12 (SG12), Study Group 16 (SG16).
Study Group 12 (SG12) majors in the “Performance, QoS & QoE” is relevant to the AR/MR QoE SI. Some QoE information of the following specifications or reports have been captured in the TR 26.812 v0.10 [1].  
-	ITU-T G.1036 “Quality of experience (QoE) influencing factors for augmented reality (AR) services” [2] provides an AR QoE assessment scheme and identify some QoE factors for AR services.
-	ITU-T P.1320 “QoE assessment of extended reality (XR) meetings” [3] identified some Factors influencing QoE of XR telemeetings. 
-	Technical Report ITU-T GSTR-5GQoE, QoE requirements for real-time multimedia services over 5G networks [4] identified QoE factors for MR Offloading.
Study Group 16 (SG16) majoring in the “immersive live experience (ILE) ” and “interactive immersive services (IIS)” shares some views on the requirements of immersive services, e.g. extended reality service. The related details are listed as below:
-	ITU-T H.430.1 “Requirements for immersive live experience (ILE) services” [5] provide some requirements of ILE as follows:
-	General requirements: Displaying real-sized objects, Direction of sounds, Reconstruction of stage effects, Spatial environment, Synchronous media representation of multiple assets, Augmented information attachment ability.
-	High-level requirements: Real-time object extraction, Synchronous transmission of multiple media streams, Media processing, High-realistic auditory lateralization, Video stitching.
-	ITU-T H.430.6 H.IIS-reqts: “Requirements of Interactive Immersive Services (IIS)” work item is under study [6]. The baseline text provides some service and capability requirements of IIS service as follows:
-	Service and capability requirements: Support for interactive capabilities, Support for synchronous transmission of concurrent streams, Intelligent distribution of massive multimedia data, Media processing, Network status awareness and QoS scheduling, Multimedia stream embellishing.
Both the ILE and IIS work item in ITU-T SG 16 are mainly focusing on the requirements of immersive service without any information related to how to map the requirements to the AR/MR QoE metrics or factors. So it seems unnecessary to capture them into the TR 26.812.
IEEE
In IEEE, P3333.1 series standards focus on the experience assessment of 3D contents, and visual experience assessment based on human factors. The details are listed as below:
-	IEEE P3333.1.1/D2, May 2022 - IEEE Draft Standard for Quality of Experience (QoE) and Visual-Comfort Assessments of Three-Dimensional (3D) Contents Based on Psychophysical Studies [7] captures the subjective assessment for quantifying the visual discomfort and quality of experience (QoE) of 3D image and video.
-	IEEE P3333.1.2/D3, Apr 2022 - IEEE Draft Standard for the Perceptual Quality Assessment of Three Dimensional (3D), Ultra High Definition (UHD) and High Dynamic Range (HDR) Contents [8] defines quality metrics for 3D, UHD and HDR quality assessment.
-	IEEE Std 3333.1.3-2022 “IEEE Standard for the Deep Learning-Based Assessment of Visual Experience Based on Human Factors” [9] defines deep learning-based metrics of content analysis and quality of experience (QoE) assessment for visual contents. The standards mainly cover quality assessment of visual contents and cybersickness assessment of visual contents for VR.
In this sub-section, the above IEEE standards firstly provide the methods of video quality assessment (e.g. 3D contents quality), and then cover deep learning models considering human factors for various QoE assessments from an objective point of view. However, those information are not related to AR/MR QoE metrics definition, and even the IEEE Std 3333.1.3 only covers QoE assessment for VR cybersickness. So it’s also unnecessary to capture the above IEEE standards into the TR 26.812. 
MPEG
MPEG has defined a series of standards for immersive media with a project of MPEG-I (ISO/IEC 23090 Coded Representation of Immersive Media). It contains 26 parts related with immersive media components. In the part 6, the immersive media metrics and the measurement framework are specified in ISO/IEC 23090-6:2021 [10]. This standard also includes a VR client reference model with observation and measurement points for collection of the metrics. The immersive media metrics in [10] are listed as below:
-	Rendered FOV set metric
-	Display information set metric
-	Rendered viewports metric
-	Comparable quality viewport switching latency metric
In addition, Viewpoint Mismatch Duration Metric is also agreed to be added into the specification ISO/IEC 23090-6 [11].
In this sub-section, all the 5 immersive media metrics are defined for the VR service based on VR client model. There is no QoE information related to AR/MR service. So, it seems unnecessary to capture them into the TR 26.812.
Summary
To summary, there are no further AR/MR QoE related information available for being captured into the TR 26.812 “information collection” clause, except some significant QoE metrics information from ITU-T SG12. So, QoE information collection can be finished at this stage and the QoE metrics identification can be started.
Consideration on the QoE metrics identification
The QoE metrics are related to the experience of AR/MR users in a certain use case. Therefore, to identify the QoE metrics, it is necessary to set the use cases firstly, so as to promote the whole study item more efficiently. In the existing specifications, TR 26.928 [12] and TR 26.998 [13] has captured some use cases for AR/MR device type, both of them can be treated as the baseline to show the explicit AR/MR services, e.g. interactive immersive service, AR conversational service. Also, the AR/MR client architecture defined in MeCAR is to be used as the baseline, too.
Proposal
We propose to finalize the information collection (can be updated if some new inputs are found related). Then, work related with QoE metrics identification can be initiated. Additionally, it’s proposed to add “The identified QoE metrics shall be based on the AR/MR related use cases derived from the TR 26.998 and TR 26.928” in the “NOTE/EN” of the TR 26.812.
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