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Abstract
This contribution proposes modifications to the existing semantic derivations of the subpicture height and width dimensions i.e., SubPicHeight and SubPicWidth. In the current working draft (WD 6) of the Versatile Video Coding (VVC), the semantic derivations for SubPicHeight and SubPicWidth result in incorrect values when the subpicture grid index (subpic_grid_idx) present in the last row (i.e., subpic_grid_idx[row][col])  is different from the grid index present directly above (i.e., subpic_grid_idx[row-1][col]) it and alternatively, when the subpicture grid index present in the last column (i.e., subpic_grid_idx[row][col]) is different from the subpicture grid index present in front of it (i.e., subpic_grid_idx[row][col-1]). 
Introduction 
The subpicture design introduced in the Working Draft (WD) 6 [1] of the Versatile Video Coding (VVC) is meant to aid uses cases such as viewport-dependent 360-degree streaming. In the existing design, a subpicture grid index is parsed at a 4-luma sample granularity and the grids with identical grid indices are combined to form subpictures, which cover rectangular areas. Each subpicture consists of one or more complete slices. The semantic derivation of the SubPicture variables such as SubPicTop, SubPicHeight, SubPicLeft and SubPicWidth is shown below:




NumSubPics = 0
for( i = 0; i. < NumSubPicGridRows; i++ ) {
	for( j = 0; j < NumSubPicGridCols; j++ ) {
		if ( i = = 0)
			SubPicTop[ subpic_grid_idx[ i ][ j ] ] = 0
		else if( subpic_grid_idx[ i ][ j ]  !=  subpic_grid_idx[ i – 1 ][ j ] ) {
			SubPicTop[ subpic_grid_idx[ i ][ j ] ] = i
			SubPicHeight[ subpic_grid_idx[ i − 1][ j ] ] = i − SubPicTop[ subpic_grid_idx[ i − 1 ][ j ] ]
		}
		if ( j = = 0)
			SubPicLeft[ subpic_grid_idx[ i ][ j ] ] = 0	
		else if (subpic_grid_idx[ i ][ j ] != subpic_grid_idx[ i ][ j − 1 ] ) {
			SubPicLeft[ subpic_grid_idx[ i ][ j ] ] = j
			SubPicWidth[ subpic_grid_idx[ i ][ j ] ] = j − SubPicLeft[ subpic_grid_idx[ i ][ j − 1 ] ]
		}
		if ( i = = NumSubPicGridRows − 1)
			SubPicHeight[ subpic_grid_idx[ i ][ j ] ] = i − SubPicTop[ subpic_grid_idx[ i − 1 ][ j ] ] + 1			                              
        if (j = = NumSubPicGridRows − 1)
			SubPicWidth[ subpic_grid_idx[ i ][ j ] ] = j − SubPicLeft[ subpic_grid_idx[ i ][ j − 1 ] ] + 1
		if( subpic_grid_idx[ i ][ j ] > NumSubPics)
			NumSubPics = subpic_grid_idx[ i ][ j ]
	}
}
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                          Figure 1 Shows an example of the subpicture structure 

Table 1 shows the values generated for SubPicTop (ST[ ]), SubPicLeft (SL[ ]), SubPicHeight (SH[ ]) and SubPicWidth ( SW[ ]).
	subpic_grid_idx
	ST[ ]
	SL[ ]
	SH[ ]
	SW[ ]

	0
	      0  
	0
	2
	1

	1
	0
	1
	2
	1

	2
	0
	2
	2
	1

	3
	0
	3
	2
	1

	4
	0
	4
	1
	2 (1)

	5
	1
	4
	1
	2 (1)

	6
	2
	0
	1
	1

	7
	2
	1
	1
	1

	8
	2
	2
	1
	1

	9
	2
	3
	1
	1

	10
	2
	4
	1
	2 (1)

	11
	3
	0
	2 (1)
	1

	12
	3
	1
	2 (1)
	1

	13
	3
	2
	2 (1)
	1

	14
	3
	3
	2 (1)
	1

	15
	3
	4
	2 (1)
	2 (1)



The existing design yields incorrect results for the derivation of SubPicHeight and SubPicWidth, when the subpic_grid_idx[ i ][ j ] is not the same as subpic_grid_idx[ i-1 ][ j ] and subpic_grid_idx[i][j] and subpic_grid_idx[ i ][ j-1 ] respectively. In the above example, the resulted incorrect SH[ ] or SW[ ] are shown in the shaded table cells, where 2 is the incorrect result and 1 in the parenthesis are the expected correct result.
Proposal
In this document, we assert that the semantic derivation of the subpicture height and width be modified in the following way:
1. Editorial: SubPicWidth[ subpic_grid_idx[ i ][ j -1] ] = j − SubPicLeft[ subpic_grid_idx[ i ][ j − 1 ] ]
2. Editorial: if (j = = NumSubPicGridRowsCols − 1) (// in the SubPicWidth[ subpic_grid_idx[ i ][ j ] ] = j − SubPicLeft[ subpic_grid_idx[ i ][ j − 1 ] ] + 1 condition)
3. Add condition subpicture height and width to allow correct computation for the corner cases. 
NumSubPics = 0
for( i = 0; i. < NumSubPicGridRows; i++ ) {
	for( j = 0; j < NumSubPicGridCols; j++ ) {
		if ( i = = 0)
			SubPicTop[ subpic_grid_idx[ i ][ j ] ] = 0
		else if( subpic_grid_idx[ i ][ j ]  !=  subpic_grid_idx[ i – 1 ][ j ] ) {
			SubPicTop[ subpic_grid_idx[ i ][ j ] ] = i
			SubPicHeight[ subpic_grid_idx[ i − 1][ j ] ] = i − SubPicTop[ subpic_grid_idx[ i − 1 ][ j ] ]
		}
		if ( j = = 0)
			SubPicLeft[ subpic_grid_idx[ i ][ j ] ] = 0	
		else if (subpic_grid_idx[ i ][ j ] != subpic_grid_idx[ i ][ j − 1 ] ) {
			SubPicLeft[ subpic_grid_idx[ i ][ j ] ] = j
			SubPicWidth[ subpic_grid_idx[ i ][ j-1 ] ] = j − SubPicLeft[ subpic_grid_idx[ i ][ j − 1 ] ]
		}
		
                  if ( i = = NumSubPicGridRows – 1){
                    if( subpic_grid_idx[ i ][ j ]  = =  subpic_grid_idx[ i – 1 ][ j ]) {
  			    SubPicHeight[ subpic_grid_idx[ i ][ j ] ] = i − SubPicTop[ subpic_grid_idx[ i − 1 ][ j ] ] + 1	 
                    }else{
                      SubPicHeight[ subpic_grid_idx[ i ][ j ] ] = 1
                    }
                 }
		        if (j = = NumSubPicGridRows Cols – 1{
                       if( subpic_grid_idx[ i ][ j ] = = subpic_grid_idx[ i ][ j − 1 ]){
			       SubPicWidth[ subpic_grid_idx[ i ][ j ] ] = j − SubPicLeft[ subpic_grid_idx[ i ][ j − 1 ] ] + 1
                      }else {
                         SubPicWidth[ subpic_grid_idx[ i ][ j ] ] = 1
                      }
                    }

		if( subpic_grid_idx[ i ][ j ] > NumSubPics)
			NumSubPics = subpic_grid_idx[ i ][ j ]
		} 
       }
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