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1 Introduction
During SA4#94, a New Study Item “QoE metrics on VR (FS_QoE_VR)” in S4-170724 was agreed and later approved by the SA plenary #77 in SP-170614.

The objective of this Study Item is to investigate the QoE parameters and metrics which may need to be reported by the client to the network for evaluation of user experience:

· Define a device reference model for VR QoE measurement points.
· Study key performance indicators that may impact the experience of VR service.
· Identify the existing QoE parameters and metrics defined in SA4 standards such as TS 26.247, TS 26.114 which are relevant to Virtual Reality user experience;

· Identify and define new QoE parameters and metrics relevant to Virtual Reality user experience, taking into consideration the use cases listed in TR 26.918, and any sources that show the relevance of new metrics, e.g. scientific literature, specifications/solutions from other standard organizations.

· Analyse potential improvements to the existing QoE reporting so as to better accommodate VR services.

· Provide recommendations to future standards work in SA4 on the QoE parameters and metrics and, as necessary, coordinate with other 3GPP groups and external SDOs, e.g. MPEG, ITU-T.
This document primarily addresses the status of the work done on immersive media metrics in MPEG in order to harmonize the work, if possible, and avoid unnecessary fragmentation.
2 MPEG-I Part-6
Work on immersive media metrics within MPEG has progressed over the last three meetings as follows:
· MPEG#120 (Oct. 2017)
It was agreed to create a new part (Part-6) of the MPEG-I family of standards for immersive media that focuses on immersive media metrics. An initial WD was released with a client reference model that includes five key functional modules and a metrics measurement and reporting (MCR) module. Observation points were identified at the interfaces between the functional modules and the MCR module. A number of proposed metrics were put under consideration for further study.
· MPEG#121 (Jan. 2018)
A refined WD was released with the addition of two metrics (display information and rendered field-of-view), among other changes.
· MPEG#122 (Apr. 2018)
The latest WD was released with updates to the existing metrics and addition of two new metrics (rendered viewports and comparable-quality viewport switching latency), among other changes.
3 Relation of MPEG work to FS_QoE_VR
· Define a device reference model for VR QoE measurement points.
A generic immersive media client reference model is defined in MPEG-I Part 6 with observation points for metrics measurement. The model consists of key functional modules including network access, media processing, sensor, media playback, and client controller. Five observation points have been identified at the interfaces between these modules and the metrics measurement and reporting module. The client reference model defined in MPEG-I Part 6 and the five observation points are aligned with and directly map to those in FS_QoE_VR TR. 
· Identify and define new QoE parameters and metrics relevant to Virtual Reality user experience, taking into consideration the use cases listed in TR 26.918, and any sources that show the relevance of new metrics, e.g. scientific literature, specifications/solutions from other standard organizations.

Four VR metrics relevant to the user experience have been identified, along with the information that the client needs to report for each metric. A generic syntax was also proposed for the metrics that were agreed. 

4 Proposal

Based on the discussion in this document, it is proposed to maintain communication with MPEG on immersive media metrics.
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