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1. 
Introduction
In this contribution, we present the OMAF video metadata that enables for VR player to assist in rendering the decoded pictures suitable for the user viewport. We propose to take into account this as a starting point of VR video metadata in TS26.118.  
2. 
OMAF Video Metadata

The OMAF FDIS specifies the support of storage and real-time delivery of 3DOF VR media, i.e., video, image, audio, and text. Especially for 3DOF VR Video, the metadata such as projection format information assisting in rendering the decoded pictures needs to be signalled in video bitstreams, files, or segments [1]. The metadata for 3DOF VR video includes: 
· projection format of the projected picture,

· coverage information f the spherical surface covered by the picture,

· the rotation for converting between the global coordinate axes and the local coordinate axes,

· frame packing format of the projected picture, 

· rectangular region-wise packing information, 
· region-wise quality ranking

· initial viewing orientation, and 

· recommended viewport

The projection format indicates the particular mapping of the projected picture onto the spherical coordinate system. The below table specifies projection format identifier value. 
	Identifier value
	Projection format

	0
	Equirectangular projection

	1
	Cubemap projection

	2..31
	Reserved


The coverage information provides the content coverage, where one or more sphere regions are covered by the content. The coverage information could be used to indicate which part of the sphere is covered by the content. It is specified by the combination of centre azimuth, elevation, tilt angle, azimuth and elevation ranges. 

The rotation information specifies yaw, pitch, and roll angles, respectively, of the rotation to convert from the global coordinate axes to the local coordinate axes as described in the below Figure. 
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The frame packing information specifies the frame packing arrangement of the projected picture.

The region-wise packing metadata describes how packed picture is obtained from the projected picture. The region-wise packing metadata includes the mapping between projected regions and packed regions. When region-wise packing is indicated, the sample locations of the packed picture are converted to sample locations of the respective projected picture. When applicable, the guard bands of packed regions are also specified. The below Table specifies the region-wise packing format identifier values
	Identifier value
	Region-wise packing format

	0
	Rectangular region-wise packing

	1..15
	Reserved


In order to improve user viewport experience, there are viewport related metadata may be signalled; one is initial viewing orientation and the other is recommended viewport metadata.  

Here, the viewport is defined as the region of VR video suitable for display and viewing by the user. The centre point of the viewport is referred to as a viewpoint. 

The initial viewing orientation indicates the viewing orientations that should be initially rendered to the user when playing the omnidirectional video. The viewing orientation indicates the orientation that a user is consuming the omnidirectional audio-visual content. Characterizing the viewing orientation of the viewport is specified by triple of azimuth, elevation, and tilt angle.
The recommended viewport metadata indicates the viewport that is displayed when the user does not have control of the viewing orientation or has released control of the viewing orientation. This metadata may be used for indicating a recommended viewport based on a director's cut. 
These metadata enables for VR player to decode video bitstreams and to correctly render the decoded picture according to the current user viewport. 
3. Proposed Text of Clause 7 in TS26.118
7
Metadata

<provides VR Stream relevant metadata>
7.1 VR Video Metadata

The VR Video metadata enables for 3GPP VR player to decode video bitstreams and to correctly render the decoded picture according to the current user viewport. The metadata for 3DOF VR video includes: 

· projection format of the projected picture,

· coverage information f the spherical surface covered by the picture,

· the rotation for converting between the global coordinate axes and the local coordinate axes,

· frame packing format of the projected picture, 

· rectangular region-wise packing information, 

· region-wise quality ranking

· initial viewing orientation, and 

· recommended viewport

The projection format indicates the particular mapping of the projected picture onto the spherical coordinate system. The below table specifies projection format identifier value. 

	Identifier value
	Projection format

	0
	Equirectangular projection

	1
	Cubemap projection

	2..31
	Reserved


The coverage information provides the content coverage, where one or more sphere regions are covered by the content. The coverage information is used to indicate which part of the sphere is covered by the content. It is specified by the combination of centre azimuth, elevation, tilt angle, azimuth and elevation ranges. 

The rotation information specifies yaw, pitch, and roll angles, respectively, of the rotation to convert from the global coordinate axes to the local coordinate axes
The frame packing information specifies the frame packing arrangement of the projected picture.

The region-wise packing metadata describes how packed picture is obtained from the projected picture. The region-wise packing metadata includes the mapping between projected regions and packed regions. When region-wise packing is indicated, the sample locations of the packed picture are converted to sample locations of the respective projected picture. When applicable, the guard bands of packed regions are also specified. The below Table specifies the region-wise packing format identifier values
	Identifier value
	Region-wise packing format

	0
	Rectangular region-wise packing

	1..15
	Reserved


The initial viewing orientation indicates the viewing orientations that should be initially rendered to the user when playing the omnidirectional video. The viewing orientation indicates the orientation that a user is consuming the omnidirectional audio-visual content. Characterizing the viewing orientation of the viewport is specified by triple of azimuth, elevation, and tilt angle.
The recommended viewport metadata indicates the viewport that is displayed when the user does not have control of the viewing orientation or has released control of the viewing orientation. This metadata may be used for indicating a recommended viewport based on a director's cut. 

4. Proposal

It is proposed to include the proposed text in the clause 3 into a new version of TS26.118
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