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1. 
Proposal
We have discussed about four video operation points; two is for AVC operation points and the other two is for HEVC operation points.  Based on these video operation points, we encourage to define viewport independent video media profiles for viewport independent streaming. The video media profiles also need to be ISOBMFF and DASH compatible. 
We recommend to specify following video media profiles

· AVC viewport independent video media profile conforming to H.264/AVC vanilla operation point
· HEVC viewport independent video media profile conforming to HEVC chocolate operation point. 
Based on this, we propose to include the following texts on viewport independent video media profiles into clause 5.3.1 in TS 26.118. 
************************************  START OF CHANGES ***************************************
5.3
Media Profiles

5.3.1
Viewport-Independent Video Media Profile

<provides a media profile for which the decoding is independent of the viewport>
5.3.1.1. AVC Viewport Independent Video Media Profile
This profile supports monoscopic spherical video up to 360 degrees. Regular AVC encoders, file format encapsulator, DASH packagers, DASH client, file format parser, and AVC decoder could be used for encoding, distribution, decoding. The profile minimizes the options for basic interoperability. 
5.3.1.1.1. Elementary Stream Constraints
The elementary stream constraints apply to the AVC bitstream as specified in clause 5.1.4 Vanilla H.264/AVC.
The bitstream shall comply with AVC Progressive High Profile Level 5.1.

5.3.1.1.2. ISOBMFF Constraints 

At least one sample entry type of each sample entry of the track shall be equal to 'resv'.
The untransformed sample entry type shall be equal to 'avc1'
AVCConfigurationBox in VisualSampleEntry shall indicate conformance to the elementary stream constraints specified in clause 5.1.4.

The following constraints apply for each picture in the bitstream:

· When the bitstream contains an equirectangular projection SEI message applying to the picture, ProjectionFormatBox with projection_type equal to 0 shall be present in the sample entry applying to the sample containing the picture.

When the bitstream in the track does not cover the entire sphere, CoverageInformationBox shall be present.

StereoVideoBox shall not be present in ProjectedOmniVideoBox.
version of ProjectionFormatBox and CoverageInformationBox (when present) shall be equal to 0.
SchemeInformationBox shall not directly or indirectly contain any boxes other than ProjectedOmniVideoBox, ProjectionFormatBox, and CoverageInformationBox.
When the playback is intended to be started using another viewing orientation than that indicated by (centre_azimuth, centre_elevation, centre_tilt) equal to (0, 0, 0) relative to the global coordinate axes, the initial viewing orientation metadata track shall be present.
5.3.1.1.2. DASH MPD Constraints 

At most one a projection format (PF) descriptor, an EssentialProperty element with a @schemeIdUri attribute equal to "urn:mpeg:mpegI:omaf:2017:pf" may be present. At most one PF descriptor may be present at adaptation set level. At most one PF descriptor may be present at representation level. The omaf:@projection_type attribute of a PF descriptor present at a hierarchically lower level overrides omaf:@projection_type attribute of a PF descriptor present at a hierarchically higher level.
At most one content coverage (CC) descriptor, a SupplementalProperty element with a @schemeIdUri attribute equal to "urn:mpeg:mpegI:omaf:2017:cc" may be present at adaptation set level. A CC descriptor shall not be present at MPD or representation level. When the CC descriptor that applies to a Representation is present and the CoverageInformationBox is present in the track corresponding to the Representation, the CC descriptor shall carry equivalent information as the CoverageInformationBox. The absence of the cc element in the CC descriptor indicates that each Representation covers the entire sphere when a PF descriptor that applies to the Representation is present.

When a PF descriptor is not present at MPD level or adaptation set level, there shall be no CC descriptor present in the AdaptationSet element.
In addition, for an Adaptation Set the following applies:
· The same coverage information shall be used on all Representations in one Adaptation Set.
· The same spatial resolution shall be used on all Representations in one Adaptation Set.
A timed metadata track, e.g., of track sample entry type 'invo', may be encapsulated in a DASH representation. The @associationId attribute of this metadata representation shall contain the value of the attribute @id of the representation containing the omnidirectional media carried by the media track(s) that are associated with the timed metadata track. The @associationType attribute of this metadata representation shall be equal to ‘cdsc’.
5.3.1.2. HEVC Viewport Independent Video Media Profile
This profile supports monoscopic spherical video up to 360 degrees and requires neither viewport-dependent delivery nor viewport-dependent decoding. Regular HEVC encoders, file format encapsulator, DASH packagers, DASH client, file format parser, and HEVC decoder could be used for encoding, distribution, decoding. The profile minimizes the options for basic interoperability. 
5.3.1.2.1. Elementary Stream Constraints

The elementary stream constraints apply to the AVC bitstream as specified in clause 5.1.6 Chocolate H.265/HEVC.

The bitstream shall comply with HEVC Main 10 Profile, Main tier, Level 5.1.

5.3.1.2.2. ISOBMFF Constraints 

At least one sample entry type of each sample entry of the track shall be equal to 'resv'.
The untransformed sample entry type shall be equal to 'hvc1'
LHEVCConfigurationBox shall not be present in VisualSampleEntry.
HEVCConfigurationBox in VisualSampleEntry shall indicate conformance to the elementary stream constraints specified in clause 5.1.6.

The following constraints apply for each picture in the bitstream:

· When the bitstream contains an equirectangular projection SEI message applying to the picture, ProjectionFormatBox with projection_type equal to 0 shall be present in the sample entry applying to the sample containing the picture.

When the bitstream in the track does not cover the entire sphere, CoverageInformationBox shall be present.

StereoVideoBox shall not be present in ProjectedOmniVideoBox.
version of ProjectionFormatBox and CoverageInformationBox (when present) shall be equal to 0.
SchemeInformationBox shall not directly or indirectly contain any boxes other than ProjectedOmniVideoBox, ProjectionFormatBox, and CoverageInformationBox.
When the playback is intended to be started using another viewing orientation than that indicated by (centre_azimuth, centre_elevation, centre_tilt) equal to (0, 0, 0) relative to the global coordinate axes, the initial viewing orientation metadata track shall be present.
5.3.1.2.3. DASH Constraints 

At most one a projection format (PF) descriptor, an EssentialProperty element with a @schemeIdUri attribute equal to "urn:mpeg:mpegI:omaf:2017:pf" may be present. At most one PF descriptor may be present at adaptation set level. At most one PF descriptor may be present at representation level. The omaf:@projection_type attribute of a PF descriptor present at a hierarchically lower level overrides omaf:@projection_type attribute of a PF descriptor present at a hierarchically higher level.

At most one content coverage (CC) descriptor, a SupplementalProperty element with a @schemeIdUri attribute equal to "urn:mpeg:mpegI:omaf:2017:cc" may be present at adaptation set level. A CC descriptor shall not be present at MPD or representation level. When the CC descriptor that applies to a Representation is present and the CoverageInformationBox is present in the track corresponding to the Representation, the CC descriptor shall carry equivalent information as the CoverageInformationBox. The absence of the cc element in the CC descriptor indicates that each Representation covers the entire sphere when a PF descriptor that applies to the Representation is present.

When a PF descriptor is not present at MPD level or adaptation set level, there shall be no CC descriptor present in the AdaptationSet element.
In addition, for an Adaptation Set the following applies:
· The same coverage information shall be used on all Representations in one Adaptation Set.
· The same spatial resolution shall be used on all Representations in one Adaptation Set.
A timed metadata track, e.g., of track sample entry type 'invo', may be encapsulated in a DASH representation. The @associationId attribute of this metadata representation shall contain the value of the attribute @id of the representation containing the omnidirectional media carried by the media track(s) that are associated with the timed metadata track. The @associationType attribute of this metadata representation shall be equal to ‘cdsc’
************************************  END OF CHANGES *****************************************
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