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1 Introduction
This document considers to address additional work for VR in 3GPP, primarily to provide content generation guidelines and characterization results accompanying the specification work in TS26.118. 

A key issue as discussed below is the interest and willingness from 3GPP partners to contribute to such a potential work and there this document is only provided for discussing the matter.
2 Justification

The VRStream work in Rel-15 is expected to include several media profiles for video and audio. However, it is also expected that the specification focuses primarily on interoperability for VR360 applications, but not on content generation guidelines and performance characterization of the solutions. In order for content providers and the rest of the ecosystem being able to choose the technologies and to prepare content for streaming applications, collecting such information would be most valuable.

For audio, characterization of potential media profiles was already part of the submission process for the media profiles in order to understand the performance and suitability of the technology. However, the results may not provide a comprehensive overview of the performance and capabilities of the technologies and more information may be useful. 
For video, some initial considerations on the subjective quality of VR video was carried out during the study item of FS_VR and some subjective evaluation results are documented in TR26.918, clause 7. Whereas the test setup was considered unique up to this point and the initial results are very interesting, at the same time this information is only partially overlapping with the specification text in TS26.118, the results are not comprehensive and the test material is likely not fully representative. 

In both cases the effect of streaming has not been considered, for example the effects of latency in a streaming case, adaptive bitrate switching and so on. Also the combination of audio and video in a single experience is not included the in the above mentioned tests. Understanding the bitrate and system requirements for proper deployment of TS26.118 technologies is of major importance.
Finally, in the course of a potential characterization work, potential improvements to the specification in TS26.118 may be developed, for example on improved formats. 
3 Potential Objectives

In order to provide content generation and usage guidelines for the technologies defined in TS26.118, the following aspects should be addressed:

· Develop a set of key usage scenarios for the application of technologies defined in TS26.118, including live and on-demand streaming of VR360 content.

· Based on the usage scenarios, define a test and characterization framework for the technologies in TS26.118 building on the initial experience developed in LiQuiMas TS26.250 and TR26.918.

· Document content generation guidelines that address the usage scenarios for the different selected technologies from TS26.118.

· Identify objective quality measures for the relevant usage scenarios and provide information of the technologies in TS26.118 and certain parameter settings such as bitrates, quality options, etc. for each media
· Document existing test results or conduct additional subjective tests for the relevant usage scenarios and characterize the applicability of the technologies in TS26.118 and certain parameter settings such as bitrates, quality options, etc. for each media
· Develop and document usage guidelines for a combined media 

· Identify any deficiencies, gaps and optimization potentials for potential improvements to TS26.118

For all work harmonization and potential coordination with other organizations such as MPEG, ITU-T or VR Industry Forum should be considered.   
4 Issues

The above description may be conducted in a feasibility study in Rel-16 and it likely creates significant benefit value for 3GPP SA4 and the specification in TS26.118. However, such a work would require commitment and contribution from 3GPP members in order fulfill the objectives. Work should only be started if there is a clear understanding that the objectives can be reached. Based on the experience for the development of the test results in TR26.118, a couple of aspects need to be clarified:
· Availability of test content for video and audio. In the context of TR26.918 we had to rely on the content from MPEG, but this was very restricted. Is there commitment to provide test content?

· Availability of test equipment and test setup for running such tests, including integrated audio/video tests. The test setup developed for TR26.918 and TS26.259 may be reused and refined. Is this feasible and do we consider this sufficient? Integration of latency tests is tricky and may need further consideration.
· Availability of content generation tools to prepare the material, including metadata generation, encoding and ISO BMFF/DASH packaging.

· And possibly others
5 Proposal

Based on this document, it is proposed to:

· Identify the interest of 3GPP members to conduct such work
· Plan the minimum necessary steps to have a meaningful set of results.

· If sufficient interest is generated, generate a description for a feasibility study.
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