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Abstract
This contribution is to fix the identified issues in the scalability dimension information SEI message extension for confidence map. The following three fixes are proposed: 
1. Refine the value range of sdi_num_associated_layers[i] depending on sdi_aux_id[ i ] to make it more precise.
2. Define interface arrays for the width and height of each layer, and constrain the confidence map layer not to exceed its associated layer in width or height. 
3. Define an interface variable for the bit depth of the confidence map layer. 
Introduction
In VSEI TuC [1], the scalability dimension information (SDI) SEI message was extended by adding two new types, i.e, sdi_aux_id[i] = 4 for AUX_SEGMENT and sdi_aux_id[i] = 5 for AUX_CONFIDENCE. And the auxiliary layer with the new type is allowed to be associated with another auxiliary layer.
When the current auxiliary layer is a confidence map layer (i.e., sdi_aux_id[i] = 5), the luma samples provide confidence information for the associated layer.
The following text is taken from the VSEI TuC:
When sdi_aux_id[ i ] is equal to 5, the following applies:
–	sdi_num_associated_layers_minus1[ i ] shall be equal to 0.
–	The luma samples of the i-th layer describe the confidence of the co-located samples of the sdi_associated_layer_idx[ i ][ 0 ]-th layer, as follows:
–	The samples whose value is equal to 0 represent the least confidence in the co-located sample value in the associated layer. 
–	The samples whose value is equal to 2BitDepthY − 1 represent the most confidence in the co-located sample value in the associated layer. 
However, the current text is considered to have the following three issues: 
1. The upper bound of the value of sdi_num_associated_layers[i] is extended from the total number of primary layers to the total number of layers, regardless of the auxiliary layer type. However, the extension allowing an auxiliary layer to be associated with another auxiliary layer is only applied to AUX_SEGMENT and AUX_CONFIDENCE. For auxiliary layers of type AUX_ALPHA, AUX_DEPTH, and AUX_OBJECT_MASK, they can still only be associated with a primary layer. Therefore, the current value range of sdi_num_associated_layers[i] is not precise.
2. The luma samples of the i-th layer describe the confidence of the co-located samples in the sdi_associated_layer_idx[i][0]-th layer. However, there is no constraint on the resolution relationship between the i-th layer and the sdi_associated_layer_idx[i][0]-th layer. If the resolution of the i-th layer is higher than that of the sdi_associated_layer_idx[i][0]-th layer, the co-located samples may not be found.
3. The variable BitDepthY is used but not defined in the current text.
Proposal 
The following three fixes are proposed to address the issues mentioned above:
1. Refine the value range of sdi_num_associated_layers[i] depending on sdi_aux_id[ i ] to make it more precise. The related text is highlighted with blue
2. Define interface arrays for the width and height of each layer, and impose a constraint such that the width and height of the confidence map layer will not exceed those of its associated layer, thereby ensuring that each co-located sample in the associated layer can be found. The related text is highlighted with blue
3. Define an interface variable for the bit depth of the confidence map layer. The related text is highlighted with yellow
Propose text fixes
1. For fix 1
sdi_num_associated_layers_minus1[ i ] plus 1 specifies the number of associated layers of i-th layer, which is an auxiliary layer. When sdi_aux_id[ i ] value is in the range of 0 to 3, inclusive, the value of sdi_num_associated_primary_layers_minus1[ i ] shall be less than the total number of primary layers. When sdi_aux_id[ i ] is greater than or equal to 4, the value of sdi_num_associated_layers_minus1[ i ] +1 shall be less than the total number of layers.
Alternatively, the syntax element sdi_max_layers_minus1, which indicates the maximum number of layers in the current CVS, can be used to define the value range of sdi_num_associated_layers_minus1[i], which may be clearer. 
sdi_num_associated_layers_minus1[ i ] plus 1 specifies the number of associated layers of i-th layer, which is an auxiliary layer. When sdi_aux_id[ i ] value is in the range of 0 to 3, inclusive, the value of sdi_num_associated_primary_layers_minus1[ i ] shall be less than the total number of primary layers. When sdi_aux_id[ i ] is greater than or equal to 4, the value of sdi_num_associated_layers_minus1[ i ] +1 shall be less than the total number of layers sdi_max_layers_minus1.

2. For fix 2 and fix 3
· The following text is suggested to be add to VSEI TuC
Use of this SEI message requires the definition of the following variables:
–	A cropped picture width array, in units of luma samples, denoted herein by CroppedWidth[ lId ] for lId equal to sdi_layer_id[ i ] for all values of i in the range of 0 to sdi_max_layers_minus1, inclusive.
–	A cropped picture height array, in units of luma samples, denoted herein by CroppedHeight[ lId ] for lId equal to sdi_layer_id[ i ] for all values of i in the range of 0 to sdi_max_layers_minus1 , inclusive. 
–	A luma sample bit-depth array, denoted herein by BitDepthY[ lId ] for lId equal to sdi_layer_id[ i ] for all values of i in the range of 0 to sdi_max_layers_minus1, inclusive.
…
It is a requirement of bitstream conformance that, when sdi_aux_id[ i ] is equal to 5, CroppedWidth[ sdi_layer_id[ i ] ] shall be less than or equal to CroppedWidth[ sdi_layer_id[ sdi_associated_layer_idx[ i ][ 0 ] ] ] and CroppedHeight[ sdi_layer_id[ i ] ] shall be less than or equal to CroppedHeight[ sdi_layer_id[ sdi_associated_layer_idx[ i ][ 0 ] ] ].
When sdi_aux_id[ i ] is equal to 5, the following applies:
–	sdi_num_associated_layers_minus1[ i ] shall be equal to 0.
–	The luma samples of the i-th layer describe the confidence of the co-located samples of the sdi_associated_layer_idx[ i ][ 0 ]-th layer, as follows:
–	The samples whose value is equal to 0 represent the least confidence in the co-located sample value in the associated layer. 
–	The samples whose value is equal to 2BitDepthY[ sdi_layer_id[ i ] ] − 1 represent the most confidence in the co-located sample value in the associated layer. 

· The following text is suggested to be added to VVC spec.
[bookmark: _Toc216447366]D-xxx. Use of the scalability dimension information SEI message
For purposes of interpretation of the scalability dimension information SEI message with sdi_aux_id[ i ] equal to 5 for an AU, the following variables are specified:
–	CroppedWidth[ lId ] for lId equal to sdi_layer_id[ i ] for all values of i in the range of 0 to sdi_max_layers_minus1 , inclusive, are set equal to ( pps_pic_width_in_luma_samples − SubWidthC * ( pps_conf_win_right_offset + pps_conf_win_left_offset ) ) for the PPS that referred to by the coded picture with nuh_layer_id equal to lId in the AU 
–	CroppedHeight[ lId ] for lId equal to sdi_layer_id[ i ] for all values of i in the range of 0 to sdi_max_layers_minus1, inclusive, are set equal to ( pps_pic_height_in_luma_samples − SubHeightC * ( pps_conf_win_bottom_offset + pps_conf_win_top_offset ) ) for the PPS that referred to by the coded picture with nuh_layer_id equal to lId in the AU.
–	BitDepthValY[ lId ] for lId equal to sdi_layer_id[ i ] for all values of i in the range of 0 to sdi_max_layers_minus1, inclusive, are set equal to (8 + sps_bitdepth_minus8) for the PPS that referred to by the coded picture with nuh_layer_id equal to equal to lId in the AU.
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