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Abstract
In this contribution, signaling the syntax elements specifying subpicture-level conformance windows in PPS is proposed. With the proposed syntax elements, an output region can be specified per subpicture, which is useful for various use cases of subpicture partitioning (e.g. 360 cubemap). For example, multiple sub-pictures can be decoded as a picture and the sub-pictures can be outputted by cropping padded regions. Or, one of sub-pictures can be extracted as a sub-bitstream and decoded as a picture. The decoded picture may be outputted after cropping its padded regions, with the sub-picture level conformance window signaling. 

Problem Statement 
The conformance window parameters are present in PPS in the current VVC text. The conformance window parameters specify the output picture size and the location. Per picture, one parameter set (conf_win_left_offset, conf_win_right_offset, conf_win_top_offset, and conf_win_bottom_offset) specify a rectangular region specified in picture coordinates for output. However, specifying a rectangular region may not deal with multiple sub-pictures for various use cases. For example, a 360 video can be projected with a cubemap projection. Six faces may rearranged onto a picture with padded regions to alleviate the boundary discontinuity, as shows in Fig. 1. Then, the picture can be partitioned into six sub-pictures, so that each sub-picture contains each face with padded regions. There are two scenario with this coded picture at decorder side. First, all six faces can be decoded as a picture and six sub-pictures can be outputted by cropping padded regions. Second, one of six sub-pictures can be extracted as a sub-bitstream and the sub-picture in the extracted bitstream can be decoded as a picture. The decoded picture may be outputted after cropping its padded regions. In both scenario, signaling each conformance window per sub-picture is needed. As a concludion, it is proposed to signal a conformance window parameter set (subpic_conf_win_left_offset[i], conf_win_right_offset[i], conf_win_top_offset[i], and conf_win_bottom_offset[i]) per sub-picture in PPS, when the sub-picture partitiong is used in the CVS.

[image: ] subpic 0
subpic 1
subpic 2
subpic 3
subpic 4
subpic 5

Figure 1. Sub-picture conformance window for padded cubemap projection
Proposed Text

	pic_parameter_set_rbsp( ) {
	Descriptor

		pps_pic_parameter_set_id
	ue(v)

		pps_seq_parameter_set_id
	ue(v)

		pic_width_in_luma_samples
	ue(v)

		pic_height_in_luma_samples
	ue(v)

		conformance_window_flag
	u(1)

		if( conformance_window_flag ) {
	

			conf_win_left_offset
	ue(v)

			conf_win_right_offset
	ue(v)

			conf_win_top_offset
	ue(v)

			conf_win_bottom_offset
	ue(v)

			subpic_conformance_window_flag
	u(1)

			if( subpic_conformance_window_flag ) {
	

				for( i = 0; i <= max_subpics_minus1; i++ ) {
	

					subpic_grid_idx_conf_win[ i ]
	u(v)

					subpic_conf_win_left_offset[ i ]
	ue(v)

					subpic_conf_win_right_offset[ i ]
	ue(v)

					subpic_conf_win_top_offset[ i ]
	ue(v)

					subpic_conf_win_bottom_offset[ i ]
	ue(v)

				}
	

			}
	

		}
	

		output_flag_present_flag
	u(1)

		single_tile_in_pic_flag
	u(1)


subpic_conformance_window_flag equal to 1 indicates that the subpicture conformance cropping window offset parameters follow next in the PPS. conformance_window_flag equal to 0 indicates that the subpicture conformance cropping window offset parameters are not present. It is a requirement of bitstream conformance that, when the value of subpics_present_flag is equal to 0, the value of subpic_conformance_window_flag shall be equal to 0.
subpic_grid_idx_conf_win[ i ] specifies the subpicture index of the i-th subpicture conformance window. The length of subpic_grid_idx_conf_win[ i ] is Ceil( Log2( max_subpics_minus1 + 1 ) ) bits.
subpic_conf_win_left_offset[ i ], subpic_conf_win_right_offset[ i ], subpic_conf_win_top_offset[ i ], and subpic_conf_win_bottom_offset[ i ] specify the samples of the sub-picture with the subpicture index equal to subpic_grid_idx_conf_win[ i ] in the picture referring to this PPS that are output from the decoding process, in terms of a rectangular region specified in picture coordinates for output. When subpic_conformance_window_flag is equal to 0, the values of subpic_conf_win_left_offset[ i ], subpic_conf_win_right_offset[ i ], subpic_conf_win_top_offset[ i ], and subpic_conf_win_bottom_offset[ i ] are inferred to be equal to 0.

The variables SubPicLeftPos, SubPicTopBoundaryPos, SubPicRightBoundaryPos, and SubPicBotBoundaryPos are derived as follows:			
	SubPicIdx = subpic_grid_idx_conf_win[ i ]
	SubPicLeftPos[ SubPicIdx ] = SubPicLeft[ SubPicIdx ] * ( subpic_grid_col_width_minus1 + 1 ) * 4
	SubPicRightPos[ SubPicIdx ] = ( SubPicLeft[ SubPicIdx ] + SubPicWidth[ SubPicIdx ] ) *
				( subpic_grid_col_width_minus1 + 1 ) * 4	
	SubPicTopPos[ SubPicIdx ] = SubPicTop[ SubPicIdx ] * ( subpic_grid_row_height_minus1 + 1 )* 4
	SubPicBotPos[ SubPicIdx ] = ( SubPicTop[ SubPicIdx ] + SubPicHeight[ SubPicIdx ] ) *
				( subpic_grid_row_height_minus1 + 1 ) * 4

The conformance cropping window of the sub-picture with the subpicture index equal to subpic_grid_idx_conf_win[ i ] contains the luma samples with horizontal picture coordinates from SubPicLeftPos[ SubPicIdx ] + SubWidthC * subpic_conf_win_left_offset[ i ] to SubPicRightPos[ SubPicIdx ] − ( SubWidthC * subpic_conf_win_right_offset[ i ] + 1 ) and vertical picture coordinates from SubPicTopPos[ SubPicIdx ] + SubHeightC * subpic_conf_win_top_offset[ i ]  to SubPicBotPos[ SubPicIdx ] − ( SubHeightC * subpic_conf_win_bottom_offset[ i ] + 1 ), inclusive.
The value of SubWidthC * ( subpic_conf_win_left_offset[ i ] + subpic_conf_win_right_offset[ i ] ) shall be less than (SubPicRightPos[ SubPicIdx ] - SubPicLeftPos[ SubPicIdx ]), and the value of SubHeightC * ( subpic_conf_win_top_offset[ i ] + subpic_conf_win_bottom_offset[ i ] ) shall be less than (SubPicBottomPos[ SubPicIdx ] - SubPicTopPos[ SubPicIdx ]).

The variables SubPicOutputWidthL[ i ] and SubPicOutputHeightL[ i ] are derived as follows:
SubPicOutputWidthL[ i ] = (SubPicRightPos[ SubPicIdx ] - SubPicLeftPos[ SubPicIdx ]) − 	
			 SubWidthC * ( subpic_conf_win_right_offset[ i ] + subpic_conf_win_left_offset[ i ] )
SubPicOutputHeightL[ i ] = (SubPicTopPos[ SubPicIdx ] - SubPicLeftPos[ SubPicIdx ]) −				SubHeightC * ( subpic_conf_win_bottom_offset[ i ] + subpic_conf_win_top_offset[ i ] )

NOTE – The subpicture conformance cropping window offset parameters are only applied at the subpicture output. All internal decoding processes are applied to the uncropped picture size.
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