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Abstract
This contribution proposes modification to some aspects in the interface text of VVC for SEI messages in TuC. The proposed modifications are as follows:
1. On updating interface text for DOI SEI
2. On updating interface text for CR SEI
3. On specifying interface text for BRI SEI
4. On specifying interface text for CMI SEI
On updating interface text for DOI SEI
Problem description
[bookmark: _Hlk217758448]In the current TuC document, the interface text of display overlays information (DOI) SEI message for VVC has been defined. However, it is asserted that there current text may have several issues:
1. The current description of the array index for input parameters in the interface text is unclear in the context of the codec. It should be clarified that this index corresponds to the layer identifier (i.e., doi_nuh_layer_id) signaled in the DOI SEI message.
2. For bit depth information, a single bit depth value is assigned. Considering that in the multi-layer bitstream case, the current assignment is insufficient for different layers to have different bit depths, it should be modified to accommodate the case where different layers have different bit depth values.
3. There has been a constraint(s) that requires the presence of OLS in the bitstream that contains all the layers (both primary picture layers and alpha picture layers) needed by the DOI SEI message. In the current spec text, the following constraint is specified:
It is a requirement of bitstream conformance that there shall be at least one OLS with index olsIdx that has values of OutputLayerIdInOls[ olsIdx ][ j ] equal to doi_nuh_layer_id[ i ] and doi_alpha_layer_id[ i ], when present, for each value of i in the range of 0 to doi_num_display_overlays_minus1 , inclusive, and for any values of j in the range of 0 to NumOutputLayersInOls[ olsIdx ] − 1, inclusive.
The above constraint has the same problem with the first issue regarding input parameters, and doi_alpha_layer_id[ i ] should be modified by doi_alpha_layer_idx[ i ] for each value of i in the range of 0 to doi_num_display_overlays_minus1.
…
Proposal and text implementation
We propose to clarify that the input parameters of interface text for DOI SEI message are established using the layer identifiers signaled in the SEI message. The bit depth values are modified to accommodate layer-specific values. The constraints are also modified to specify that there shall be one OLS in the bitstream that contains all layers needed by the DOI SEI message.
…
D.12.xx Use of the display overlays SEI message in VVC
For purposes of interpretation of the constituent rectanglesdisplay overlays information SEI message, the following variables are specified:
–	PicWidthInLumaSamples[ idoi_nuh_layer_id[ i ] ] and PicHeightInLumaSamples[ idoi_nuh_layer_id[ i ] ] are set equal to pps_pic_width_in_luma_samples and pps_pic_height_in_luma_samples, respectively, of the picture with nuh_layer_id equal to doi_nuh_layer_id[ i ].
–	ChromaFormatIdc[ idoi_nuh_layer_id[ i ] ] is set equal to sps_chroma_format_idc, of the picture with nuh_layer_id equal to doi_nuh_layer_id[ i ].
–	BitDepthY[ doi_nuh_layer_id[ i ] ] and BitDepthC[ doi_nuh_layer_id[ i ] ] are both set equal to BitDepth, of the picture with nuh_layer_id equal to doi_nuh_layer_id[ i ], respectively.
–	SubWidthC[ idoi_nuh_layer_id[ i ] ] and SubHeightC[ idoi_nuh_layer_id[ i ] ] is set equal to SubWidthC and SubHeightC, of the picture with nuh_layer_id equal to doi_nuh_layer_id[ i ], respectively.
–	NumSubpics[ idoi_nuh_layer_id[ i ] ] is set equal to sps_num_subpics_minus1 + 1 of the picture with nuh_layer_id equal to doi_nuh_layer_id[ i ].
–	SubPicWidth[ idoi_nuh_layer_id[ i ] ][ j ] is set equal to (sps_subpic_width_minus1[ j ] + 1 ) * CtbSizeY – 1 of the picture with nuh_layer_id equal to doi_nuh_layer_id[ i ].
–	SubPicHeight[ idoi_nuh_layer_id[ i ] ][ j ] is set equal to (sps_subpic_height_minus1[ j ] + 1 ) * CtbSizeY – 1 of the picture with nuh_layer_id equal to doi_nuh_layer_id[ i ].
It is a requirement of bitstream conformance that there shall be at least one OLS with index olsIdx that has values of OutputLayerIdInOls[ olsIdx ][ j ] equal to doi_nuh_layer_id[ idoi_layer_idx[ i ] ] and doi_nuh_layer_id[ doi_alpha_layer_idx[ i ] ], when present doi_alpha_present_flag[ i ] is equal to 1, for each value of i in the range of 0 to doi_num_display_overlays_minus1 , inclusive, and for any values of j in the range of 0 to NumOutputLayersInOls[ olsIdx ] − 1, inclusive.
On updating interface text for CR SEI
Problem description
In the current TuC document, the interface text of the constituent rectangles (CR) for VVC has been defined. However, there are several issues that there current text may have several issues.
1. The current description of the array index for input parameters in the interface text is unclear in the context of the codec. It should be clarified that this index corresponds to the layer identifier (i.e., cr_layer_id) signaled in the CR SEI message.
2. For chroma format information, a single chroma format value is assigned. Considering that in the multi-layer bitstream case, the current assignment is insufficient for different layer to have different chroma format, it should be modified to accommodate the case where different layers have different chroma format values.
3. Bit depth information is not used, so it does not need to be defined for both interface text and inputs for CR SEI message.
Proposal and text implementation
We propose to clarify that the input parameters of interface text for CR SEI message are established using the layer identifiers signaled in the SEI message. The chroma format values are modified to accommodate layer-specific values. In addition, the bit depth information from both the interface text and the inputs for the CR SEI message is removed. Text that are added are indicated by yellow highlight. Text that are removed are indicated by red, strickenthrough font.
…
D.12.xx Use of the constituent rectangles SEI message in VVC
For purposes of interpretation of the constituent rectangles SEI message, the following variables are specified:
–	PicWidthInLumaSamples[ lIdcr_layer_id[ lIdx ] ] and PicHeightInLumaSamples[ lIdcr_layer_id[ lIdx ] ] are set equal to pps_pic_width_in_luma_samples and pps_pic_height_in_luma_samples, respectively, of the picture with nuh_layer_id equal to lIdcr_layer_id[ lIdx ].
–	MaxPicWidth[ lIdcr_layer_id[ lIdx ] ] and MaxPicHeight[ lIdcr_layer_id[ lIdx ] ] are set equal to sps_pic_width_max_in_luma_samples and sps_pic_height_max_in_luma_samples, respectively, of the picture with nuh_layer_id equal to lIdcr_layer_id[ lIdx ].
–	ChromaFormatIdc is set equal to sps_chroma_format_idc[ cr_layer_id[ lIdx ] ] of the picture with nuh_layer_id equal to cr_layer_id[ lIdx ].
–	BitDepthY and BitDepthC are both set equal to BitDepth.
–	NumSubpics[ lIdcr_layer_id[ lIdx ] ] is set equal to sps_num_subpics_minus1 + 1 of the picture with nuh_layer_id equal to lIdcr_layer_id[ lIdx ].
–	SubPicTopLeftX[ lIdcr_layer_id[ lIdx ] ][ i ] is set equal to sps_subpic_ctu_top_left_x[ i ] * CtbSizeY of the picture with nuh_layer_id equal to lIdcr_layer_id[ lIdx ].
–	SubPicTopLeftY[ lIdcr_layer_id[ lIdx ] ][ i ] is set equal to sps_subpic_ctu_top_left_y[ i ] * CtbSizeY of the picture with nuh_layer_id equal to lIdcr_layer_id[ lIdx ].
–	SubPicWidth[ lIdcr_layer_id[ lIdx ] ][ i ] is set equal to (sps_subpic_width_minus1[ i ] + 1 ) * CtbSizeY − 1 of the picture with nuh_layer_id equal to lIdcr_layer_id[ lIdx ].
–	SubPicHeight[ lIdcr_layer_id[ lIdx ] ][ i ] is set equal to (sps_subpic_height_minus1[ i ] + 1 ) * CtbSizeY – 1 of the picture with nuh_layer_id equal to lIdcr_layer_id[ lIdx ].
…
8.42.2 Constituent rectangles SEI message semantics
The constituent rectangles SEI message enables composition of multiple rectangles within a coded picture in one or more layers and provides information about the rectangles, including ID, type, text description, location, and size. 
Use of this SEI message requires the definition of the following variables:
–	A picture width and picture height in units of luma samples, denoted herein by PicWidthInLumaSamples[ lId ] and PicHeightInLumaSamples[ lId ], respectively.
–	A maximum picture width and maximum picture height in units of luma samples, denoted herein by MaxPicWidth[ lId ]  and MaxPicHeight[ lId ], respectively.
–	A chroma format indicator, denoted herein by ChromaFormatIdc[ lId ], as described in clause 7.3.
–	A bit depth for the samples of the luma component, denoted herein by BitDepthY, and when ChromaFormatIdc is not equal to 0, a bit depth for the samples of the two associated chroma components, denoted herein by BitDepthC.
–	A subpicture count, denoted by NumSubpics[ lId ].
–	Arrays of the top left X and Y positions of the subpictures, denoted herein by SubPicTopLeftX[ lId ][ i ] and SubPicTopLeftY[ lId ][ i ], respectively.
–	Arrays of the width and height of the subpictures, denoted herein by SubPicTopLeftX[ lId ][ i ] and SubPicTopLeftY[ lId ][ i ], respectively.
When a constituent rectangles SEI message is present for any picture of a CLVS of a particular layer, a constituent rectangles SEI message shall be present for the first picture of the CLVS in decoding order. The constituent rectangles SEI message persists for the current layer in decoding order from the current picture until the end of the CLVS. All constituent rectangles SEI messages that apply to the same CLVS shall have the same content.
On specifying interface text for BRI SEI
Problem description
In the current TuC document, the interface text of VVC for Bitdepth range information (BRI) SEI message has not yet been specified.
Proposal and text implementation
We propose to specify the interface text for BRI SEI message. Input parameters for layers included in the SEI message are defined using layer identifier values i.e., bri_nuh_layer_id[ i ]. Text that are added are indicated by yellow highlight. Text that are removed are indicated by red, strickenthrough font.
…
D.12.xx Use of the Bitdepth range information SEI message in VVC
For purposes of interpretation of the bitdepth range information SEI message, the following variables are specified:
–	ChromaFormatIdc[ bri_nuh_layer_id[ i ] ] is set equal to sps_chroma_format_idc, of the picture with nuh_layer_id equal to bri_nuh_layer_id[ i ].
–	BitDepth[ bri_nuh_layer_id[ i ] ] is set equal to BitDepth, respectively, of the picture with nuh_layer_id equal to bri_nuh_layer_id[ i ].
[bookmark: _Hlk218602574]–	PicWidthInLumaSamples[ bri_nuh_layer_id[ i ] ] and PicHeightInLumaSamples[ bri_nuh_layer_id[ i ] ] are set equal to pps_pic_width_in_luma_samples and pps_pic_height_in_luma_samples, respectively, of the picture with nuh_layer_id equal to bri_nuh_layer_id[ i ].
–	NumSubpics[ bri_nuh_layer_id[ i ] ] is set equal to sps_num_subpics_minus1 + 1 of the picture with nuh_layer_id equal to bri_nuh_layer_id[ i ].
On specifying interface text for CMI SEI
Problem description
In the current TuC document, the interface text of VVC for colour mapping information (CMI) SEI message has not yet been specified.
Proposal and text implementation
We propose to specify the interface text for CMI SEI message. The bit depth is specified as a parameter for the SEI message. Text that are added are indicated by yellow highlight. Text that are removed are indicated by red, strickenthrough font.
…
[bookmark: _Hlk217927787]D.12.xx Use of the colour mapping information SEI message in VVC
For purposes of interpretation of the colour mapping information SEI message, the following variables are specified:
–	BitDepthY is set equal to BitDepth.
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