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VRIF thanks 3GPP SA4 for their LS on 8K VR 360 operation point. We are glad to learn about your progress on the new Release 17 work item “Operation Points for 8K VR 360 Video over 5G” (8K_VR_5G).

In the attachment, you will find the latest published VRIF Guidelines 2.3 and can also be found on the VRIF website: http://www.vr-if.org/guidelines/. Guidelines 2.3 contains the following updates relevant to 360-degree video streaming recommendations and best practices for deployment:

1- A new viewport-independent delivery profile, which is aligned completely with MPEG’s unconstrained HEVC-based viewport-independent OMAF video profile defined as part of ISO/IEC 23090-2 OMAF 2nd edition, which could be used to deliver 8K content with additional support for HEVC Main 10 Profile, Main Tier, Levels 6, 6.1 and 6.2 at the bitstream conformance and decoder level at the respective frame rates of 30fps, 60fps and 120fps, 

2- A new viewport-dependent delivery profile based on the simple tiling OMAF video profile defined in OMAF 2nd edition, which could be used to deliver 8K content with additional support for HEVC Main 10 Profile, Main Tier, Levels 6, 6.1 and 6.2 at the bitstream conformance and decoder level at respective frame rates of 30fps, 60fps and 120fps,

3- Recommendations and best practices around multiple viewpoints and overlays, which were also introduced recently by MPEG as new 360-degree video format features as part of ISO/IEC 23090-2 OMAF 2nd edition.

In response to your observations and questions, VRIF would like to provide the following inputs: 

A. Does VRIF see a need to define an 8K operating point with some limitations of resolution/frame rate/bit rate so as to meet already deployed devices in the market?

Response: Defining 8K operating points taking into account already deployed devices in the market is indeed a good initiative. From VRIF perspective, it is desirable to support 8K spatial resolution formats with frame rates up to 60fps in particular for live sports production and delivery. After reviewing the related 3GPP contribution in document S4-201390, VRIF believes that the bitrates for the mentioned resolution/frame-rate combinations concerning 8K are significantly higher than those achieved by available HEVC encoders in the market today to deliver a good quality of experience. Considering this fact, VRIF asks 3GPP to consider including the frame rates up to 60fps for the 8192x4320 spatial resolution as part of the spatial resolution / frame-rate combinations supported within the 8K viewport-independent profile defined by 3GPP.  

B. Does VRIF have a view on the necessary tools to be supported of the distribution of 8K 360 VR, particularly the relevance to support RWP and Tile-based streaming?

Response: In Guidelines 2.3, VRIF has aligned its recommendations for 8K viewport-independent delivery completely with the unconstrained HEVC-based viewport-independent profile defined in ISO/IEC 23090-2 OMAF 2nd edition. Consequently, VRIF’s recommendations for 8K viewport-independent delivery do not require support for tile-based streaming, and allows RWP for only one region per view – this information is expected to be signaled when content coverage is not full 360°. However, VRIF’s recommendations for 8K viewport-dependent delivery based on the simple tiling OMAF video profile support tile-based streaming and also allow for RWP as well as region-wise quality ranking as described in the attached Guidelines document. In case 3GPP intends to define a single operation point for 8K VR 360 video for 5G, VRIF’s view would be to align with VRIF’s latest 8K viewport-independent delivery recommendations as in Guidelines 2.3 and therefore leave out tile-based streaming and limit RWP signaling to only one region per view.

[bookmark: _Hlk42241668]VRIF encourages 3GPP to consider the input above, and to be kept informed of any further 3GPP progress as part of the 8K_VR_5G work item.





1

