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[bookmark: _Toc532289946]================ First change =================
[bookmark: _Toc19383196][bookmark: _Toc36232114][bookmark: _Toc73529522][bookmark: _Toc73530861][bookmark: _Toc74859330][bookmark: _Toc74907266][bookmark: _Toc75611269]5.1.5.4	Spatial Resolutions
Due to the options provided in this operation point, additional original format may be considered that can then be decoded and rendered by a Receiver conforming to this operation point. Recommended original formats beyond those specified in clause 5.1.4.3 for equirectangular projection (ERP) are:
-	Mono formats: 6144 × 3072, 5880 × 2880
-	Stereo formats with resolution for each eye: 3840 × 1920, 2880 × 1440, 2048 × 1024 
If original signals are beyond the maximum permitted resolution of the video codec, then the region-wise packing needs to be applied to generate suitable distribution formats.
The distribution formats are more flexible as additional VR metadata as defined in the remainder of clause 5.1.5 may be used. However, for the distribution formats, all requirements of H.265/HEVC Main-10 Profile Main Tier Profile Level 5.1 [65] shall apply to the decoded texture signal. 
According to H.265/HEVC Main-10 Profile Main Tier Profile Level 5.1 [6], the maximum luminance width and height does not exceed 8,444 pixels. In addition to the H.265/HEVC Main-10 Profile Main Tier Profile Level 5.1 [6] constraints, a Bitstream conforming to the 3GPP VR Main H.265/HEVC Operation point, the decoded texture signal shall in addition:

================ Next change =================
5.1.5.8	Video and Sequence Parameter Sets
Receivers conforming to the 3GPP VR Main H.265/HEVC Operation Point should ignore the content of all Video Parameter Sets (VPS) NAL units [9] as defined in Recommendation ITU-T H.265 / ISO/IEC 23008-2 [6].
The following restrictions apply to the active Sequence Parameter Set (SPS):
-	The Video Usability Information (VUI) shall be present in the active Sequence Parameter Set. The vui_parameters_present_flag shall be set to 1.
-	The chroma sub-sampling shall be 4:2:0, chroma_format_idc value shall be set to 1.
-	The source video format shall be progressive, i.e.:

================ Next change =================
[bookmark: _Toc19383212][bookmark: _Toc36232130][bookmark: _Toc73529538][bookmark: _Toc73530877][bookmark: _Toc74859346][bookmark: _Toc74907282][bookmark: _Toc75611285]5.1.6.4	Spatial Resolutions
Due to the options provided in this operation point, additional original format may be considered that can then be decoded and rendered by a Receiver conforming to this operation point. Recommended original formats beyond those specified in clause 5.1.5.4 for equirectangular projection (ERP) are:
-	Mono formats: 8192 × 4096
This operation point permits the distribution of ERP signals directly as well as the conversion of ERP signals to cube-map (CMP) projection. A conversion operation is provided in Annex A.2.3. Typical original cubemap format, either generated by conversion or provided by the content provider, that are suitable for this operation point are listed as follows:
-	Mono Formats: 6144x4096, 4608x3072, 4320x2880, 3072x2048, 2880x1920, 2304x1536, 2160x1440 
-	Stereo Formats with resolution for each eye: 4320x2880, 3072x2048, 2880x1920, 2304x1536, 2160x1440 
If original signals are beyond the maximum permitted resolution of the video codec, then region wise packing needs to be applied to generate suitable distribution formats.
The distribution formats are more flexible as additional VR metadata as defined in the remainder of clause 5.1.6 may be used. However, for the distribution formats, all requirements of H.265/HEVC Main-10 Profile Main Tier Profile Level 5.1 [65] shall apply to the decoded texture signal. 

================ Next change =================
[bookmark: _Toc19383216][bookmark: _Toc36232134][bookmark: _Toc73529542][bookmark: _Toc73530881][bookmark: _Toc74859350][bookmark: _Toc74907286][bookmark: _Toc75611289]5.1.6.8	Video and Sequence Parameter Sets
Receivers conforming to the 3GPP VR Flexible H.265/HEVC Operation Point should ignore the content of all Video Parameter Sets (VPS) NAL units [9] as defined in Recommendation ITU-T H.265 / ISO/IEC 23008-2 [6].
The following restrictions apply to the active Sequence Parameter Set (SPS):
-	The Video Usability Information (VUI) shall be present in the active Sequence Parameter Set. The vui_parameters_present_flag shall be set to 1.
-	The chroma sub-sampling shall be 4:2:0, chroma_format_idc value shall be set to 1.
-	The source video format shall be progressive, i.e.:

================ Next change =================
[bookmark: _Toc73529554][bookmark: _Toc73530893][bookmark: _Toc74859362][bookmark: _Toc74907298][bookmark: _Toc75611301]5.1.7.4	Spatial Resolutions
Due to the options provided in this operation point, additional original format may be considered that can then be decoded and rendered by a Receiver conforming to this operation point. Recommended original formats beyond those specified in clause 5.1.4.3 for equirectangular projection (ERP) are:
-	Mono formats: 8192 × 4096, 7680 × 3840, 6144 × 3072, 5760 × 2880
-	Stereo formats with resolution for each eye: 6144 × 3072, 5860 × 2880, 4096 × 2048, 3840 × 1920, 2880 × 1440, 2048 × 1024 
The distribution formats are more flexible as additional VR metadata as defined in the remainder of clause 5.1.7 may be used. However, for the distribution formats, all requirements of H.265/HEVC Main-10 Profile Main Tier Profile Level 6.1 [56] shall apply to the decoded texture signal. 

================ Next change =================
[bookmark: _Toc19383228][bookmark: _Toc36232146][bookmark: _Toc73529569][bookmark: _Toc73530908][bookmark: _Toc74859377][bookmark: _Toc74907314][bookmark: _Toc75611316]5.2.2.2	File Format Signaling and Encapsulation
3GP VR Tracks conforming to this media profile used in the context of the specification shall conform to ISO BMFF [17] with the following further requirements: 
-	The bitstream included on the track shall comply to the Bitstream requirements and recommendations for the Basic H.264/AVC Operation Point as defined in clause 5.1.4. 
-	The sample entry type of each sample entry of the track shall be equal to 'resv'. 
-	The scheme_type value of SchemeTypeBox in the RestrictedSchemeInfoBox shall be 'podv', and all instances of CompatibleSchemeTypeBox defined in ISO/IEC 23090-2 [13] in the same RestrictedSchemeInfoBox shall include at least the scheme_type value 'erpv'.
-	The untransformed sample entry type shall be equal to 'avc1' as defined in ISO/IEC 14496-15 [9].
NOTE:	If a file decoder experiences issues in the playback of the VR Track with the restricted sample 'resv', but the application is able to control the rendering according to the VR rendering metadata, then the untransformed sample entry could be used to initialize the decoding process for the file decoder.
-	The Track Header Box ('tkhd') shall obey the following constraints:
-	The width and height fields for a visual track shall specify the track's visual presentation size as fixed-point 16.16 values expressed in on a uniformly sampled grid (commonly called square pixels) (of the decoded texture signal)
-	The Video Media Header ('vmhd') shall obey the following constraints:
-	The value of the version field shall be set to '0'.
-	The value of the graphicsmode field shall be set to '0'.
-	The value of the opcolor field shall be set to {'0', '0', '0'}.
-	The Sample Description Box ('stsd') obeys the following constraints:
-	A visual sample entry shall be used.
-	The box shall include a NAL Structured Video Parameter Set.
-	width and height field shall correspond to the cropped horizontal and vertical sample counts provided in the Sequence Parameter Set of the track.
-	It shall contain a Decoder Configuration Record which signals the Profile, Level, and other parameters of the video track.
-	It shall contain AVCConfigurationBox as defined in ISO/IEC 14496-15 [9] which signals the Profile, Level, Bit depth, and other parameters conforming to the bitstream constraints specified in clause 5.1.4.
 -	The Colour Information Box ('colr') should be present. If present, it shall signal the colour_primaries, transfer_characteristics and matrix_coeffs applicable to all the bitstreams associated with this sample entry.
-	The ProjectionFormatBox with projection_type equal to 0 as defined in ISO/IEC 23090-2 [13] should be present in the sample entry applying to the sample containing the picture.
-	It shall not contain the RegionWisePackingBox as defined in ISO/IEC 23090-2 [13]  and StereoVideoBox. 

================ Next change =================
[bookmark: _Toc19383235][bookmark: _Toc36232153][bookmark: _Toc73529576][bookmark: _Toc73530915][bookmark: _Toc74859384][bookmark: _Toc74907321][bookmark: _Toc75611323]5.2.3.2	File Format Signaling and Encapsulation
3GP VR Tracks conforming to this media profile used in the context of the specification shall conform to ISO BMFF [17] with the following further requirements: 
-	The included in the video track shall comply to the Bitstream requirements and recommendations for the Main.H.265/HEVC Operation Point as defined in clause 5.1.5 or Main.8K H.265/HEVC Operation Point as defined in clause 5.1.7 with the additional constraints 
-	the region-wise packing SEI message (payloadType equal to 155). if present in any H.265/HEVC RAP, shall be present in any H.265/HEVC RAP and shall be identical for all H.265/HEVC RAP. 
-	The sample entry type of each sample entry of the track shall be equal to 'resv'.
-	The scheme_type value of SchemeTypeBox in the RestrictedSchemeInfoBox shall be 'podv', and all instances of CompatibleSchemeTypeBox defined in ISO/IEC 23090-2 [13] in the same RestrictedSchemeInfoBox shall include at least one of the scheme_type values 'erpv' and 'ercm'.
-	The untransformed sample entry type shall be equal to 'hvc1' as defined in ISO/IEC 14496-15 [9].
NOTE:	If a file decoder experiences issues in the playback of the VR Track with the restricted sample 'resv', but the application is able to control the rendering according to the VR rendering metadata, then the untransformed sample entry could be used to initialize the decoding process for the file decoder.
-	The Track Header Box ('tkhd') shall obey the following constraints:
-	The width and height fields for a visual track shall specify the track's visual presentation size as fixed-point 16.16 values expressed in on a uniformly sampled grid (commonly called square pixels) (of the decoded texture signal)
-	The Video Media Header ('vmhd') shall obey the following constraints:
-	The value of the version field shall be set to '0'.
-	The value of the graphicsmode field shall be set to '0'.
-	The value of the opcolor field shall be set to {'0', '0', '0'}.
-	The Sample Description Box ('stsd') obeys the following constraints:
-	A visual sample entry shall be used.
-	The box shall include at least one Sequence Parameter Set NAL unit.
-	width and height field shall correspond to the cropped horizontal and vertical sample counts provided in the Sequence Parameter Set of the track.
-	It shall contain a Decoder Configuration Record which signals the Profile, Level, and other parameters of the video track.
 -	The Colour Information Box ('colr') should be present. If present, it shall signal the colour_primaries, transfer_characteristics and matrix_coeffs applicable to all the bitstreams associated with this sample entry.
-	The ProjectionFormatBox with projection_type equal to 0 as defined in ISO/IEC 23090-2 [13] shall be present in the sample entry applying to the sample containing the picture.
-	If the content contained in the Bitstream in the track does not cover the entire sphere, the CoverageInformationBox as defined in ISO/IEC 23090-2 [13] should be present. If present, only a single region may be signaled and the following restrictions apply:
-	The coverage_shape_type shall be set to 1, i.e. the sphere region is specified by two azimuth circles and two elevation circles.
-	The num_regions value shall be set to 1.
	-	The view_idc_presence_flag shall be set to 0.
	-	The default_view_idc shall be set to 0 or 3.
-	If the content contained in the Bitstream in the track includes the region-wise packing SEI message (payloadType equal to 155), then the RegionWisePackingBox as defined in ISO/IEC 23090-2 [1713] shall be present. It shall signal the same information that is included in the region-wise packing SEI message(s) in the elementary stream.

================ Next change =================
5.2.3.3.4.2	Definition and Adaptation Set Signalling
An Ensemble is defined as by Adaptation Sets with a Viewpoint Descriptor for which the value of the @schemeIdURI is prefixed as urn:3GPP:vrstream:ve and the actual value is urn:3GPP:vrstream:ve:<id> with <id> an unsigned integer that is identical for all Adaptation Sets in one Ensemble. By using different ids, multiple ensembles may be defined, each defining a different content (for example different camera angles). The value of @value of the descriptor, if present, is either 
-	a single unsigned integer value that is different for each Adaptation Set in the Ensemble. If this is present, then the spherical region-wise quality ranking (SRQR) descriptor as defined in ISO/IEC 23090-2 [13] for which the value of the @schemeIdURI is prefixed as urn:mpeg:mpegI:omaf:2017:srqr shall be present in the each Adaptation Set, or
-	a tuple of integer values, separated by a white-spaces. The semantics and order are as follows:
-	centre_azimuth: Specifies the azimuth of the centre point of the sphere region in units of 2−16 degrees relative to the 3GPP coordinate system for which this Ensemble has been optimized.
-	centre_elevation: Specifies the elevation of the centre point of the sphere region in units of 2−16 degrees relative to the 3GPP coordinate system for which this Ensemble has been optimized.
the spherical region-wise quality ranking (SRQR) descriptor as defined in ISO/IEC 23090-2 [13] for which the value of the @schemeIdURI is prefixed as urn:mpeg:mpegI:omaf:2017:srqr may additionally be present for additional information.

================ Next change =================
[bookmark: _Toc19383243][bookmark: _Toc36232161][bookmark: _Toc73529584][bookmark: _Toc73530923][bookmark: _Toc74859392][bookmark: _Toc74907329][bookmark: _Toc75611331]5.2.4.2	File Format Signaling and Encapsulation
3GP VR Tracks conforming to this media profile used in the context of the specification shall conform to ISO BMFF [17] with the following further requirements.
When a track is the only track in a file, compatible_brands containing a brand equal to '3vra' in FileTypeBox indicates that the track conforms to this media profile. When a file contains multiple tracks, compatible_brands containing a brand equal to '3vra' in FileTypeBox indicates that at least one of the tracks conforms to this media profile.
-	The video track shall be indicated to conform to this media profile through one or both of FileTypeBox and TrackTypeBox.
-	At least one sample entry type of each sample entry of the track shall be equal to 'resv'.
-	The scheme_type value of SchemeTypeBox in the RestrictedSchemeInfoBox shall be 'podv', and of all instances of CompatibleSchemeTypeBox defined in ISO/IEC 23090-2 [13] in the same RestrictedSchemeInfoBox shall include at least one of the scheme_type values 'erpv' and 'ercm'.
-	The untransformed sample entry type shall be equal to 'hvc1' or 'hvc2' as defined in ISO/IEC 14496-15 [9]. 
NOTE:	When tile-based streaming is used, each tile is stored as a VR Track with an untransformed sample entry type equal to 'hvc1' and further VR Tracks with an untransformed sample entry type equal to 'hvc2' contain extractors that combine tiles from 'hvc1' VR Tracks leading to a conforming HEVC bitstream.
-	When the untransformed sample entry type is 'hvc2', the track shall include one or more 'scal' track references.
-	LHEVCConfigurationBox as defined in ISO/IEC 14496-15 [9] shall not be present in VisualSampleEntry.
-	HEVCConfigurationBox as defined in ISO/IEC 14496-15 [9] in VisualSampleEntry shall be added such that it does not contradict to the Bitstream requirements of the Flexible H.265/HEVC operation point in clause 5.1.6.
-	The track_not_intended_for_presentation_alone flag of the TrackHeaderBox may be used to indicate that a track is not intended to be presented alone.
-	The Track Header Box ('tkhd') shall obey the following constraints: 
-	The width and height fields for a visual track shall specify the track's visual presentation size as fixed-point 16.16 values expressed in on a uniformly sampled grid (commonly called square pixels) (of the decoded texture signal)
-	The Video Media Header ('vmhd') shall obey the following constraints:
-	The value of the version field shall be set to '0'.
-	The value of the graphicsmode field shall be set to '0'.
-	The value of the opcolor field shall be set to {'0', '0', '0'}.
-	The Sample Description Box ('stsd') obeys the following constraints:
-	A visual sample entry shall be used.
-	The box shall include a NAL Structured Video Parameter Set.
-	width and height field shall correspond to the cropped horizontal and vertical sample counts provided in the Sequence Parameter Set of the track. 
-	It shall contain a Decoder Configuration Record which signals the Profile, Level, and other parameters of the video track. 
-	The Colour Information Box ('colr') should be present. If present, it shall signal the colour_primaries, transfer_characteristics and matrix_coeffs applicable to all the bitstreams associated with this sample entry.
-	A ProjectionFormatBox as defined in ISO/IEC 23090-2 [13] shall be present in the sample entry with projection_type equal to 0 or 1. 
-	If the content contained in the Bitstream in the track does not cover the entire sphere, the CoverageInformationBox as defined in ISO/IEC 23090-2 [13] should be present.
-	If the video content contained in the Bitstream in the track is a subset of the entire video content carried in the file and the CoverageInformationBox as defined in ISO/IEC 23090-2 [13] is present, the following restrictions apply:
-	If the equirectangular projection is used then,
-	The coverage_shape_type shall be set to 1, i.e. the sphere region is specified by two azimuth circles and two elevation circles.
-	The num_regions value shall be set to 1.
-	If the cubemap projection is used, then one of the two following options applies:
a)	The coverage_shape_type shall be set to 1, i.e. the sphere region is specified by two azimuth circles and two elevation circles and the num_regions value shall be set to 1, or
b)	The coverage_shape_type shall be set to 0, i.e. the sphere region is specified by four great circles.
-	The view_idc_presence_flag shall be set to 0.
-	The default_view_idc shall be set to 0 or 3.
-	If the content contained in the Bitstream in the track includes the region-wise packing SEI message (payloadType equal to 155), then the RegionWisePackingBox as defined in ISO/IEC 23090-2 [1713] shall be present. It shall signal the same information that is included in the region-wise packing SEI message(s) in the elementary stream.

================ Next change =================
[bookmark: _Toc19383248][bookmark: _Toc36232166][bookmark: _Toc73529589][bookmark: _Toc73530928][bookmark: _Toc74859397][bookmark: _Toc74907334][bookmark: _Toc75611336]5.2.4.3.4	Adaptation Set Constraints for Viewport Selection
If multiple Adaptation Sets are offered for the same content which have emphasized quality regions for different viewports, in order to provide signaling information for switching across Viewports, the spherical region-wise quality ranking (SRQR) descriptor as defined in ISO/IEC 23090-2 [13] for which the value of the @schemeIdURI is prefixed as urn:mpeg:mpegI:omaf:2017:srqr shall be present in the each Adaptation Set with following restrictions: 
-	The sphRegionQuality@view_idc_presence_flag shall be set to 0.
-	The sphRegionQuality@default_view_idc shall be set to 0 or 3.
-	The value of sphRegionQualityll.qualityInfo@quality_ranking shall be greater than 0. 




