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Abstract
This contribution proposes to signal the number of virtual boundaries using ue(v) instead of the current signalling using u(2) for the four syntax elements sps_num_ver_virtual_boundaries, sps_num_hor_virtual_boundaries, ph_num_ver_virtual_boundaries and ph_num_hor_virtual_boundaries. The motivation for the proposed change was reported to be future extensibility. The value range of the four syntax elements are proposed to be kept as 0 to 3, inclusive, for version 1 of VVC.
Introduction / Problem Statement
In the current VVC specification, the number of horizontal and vertical virtual boundaries in the SPS and the PH are signalled using four syntax elements sps_num_ver_virtual_boundaries, sps_num_hor_virtual_boundaries, ph_num_ver_virtual_boundaries and ph_num_hor_virtual_boundaries. All four syntax elements use fixed length coding u(2) which is enough for the currently envisioned applications. However, it is not future extensible.
Proposal
It is proposed to signal the four syntax elements sps_num_ver_virtual_boundaries, sps_num_hor_virtual_boundaries, ph_num_ver_virtual_boundaries and ph_num_hor_virtual_boundaries using ue(v) instead of the current signalling using u(2). The value ranges of the four syntax elements are proposed to be kept as 0 to 3, inclusive.
Proposed syntax and semantics on top of JVET-S0152-v5 are shown with removed text in red strike through and added text in yellow. 

	seq_parameter_set_rbsp( ) {
	Descriptor

		…
	

		if( sps_virtual_boundaries_enabled_flag ) {
	

			sps_virtual_boundaries_present_flag
	u(1)

			if( sps_virtual_boundaries_present_flag ) {
	

				sps_num_ver_virtual_boundaries
	u(2)ue(v)

				for( i = 0; i < sps_num_ver_virtual_boundaries; i++ )
	

					sps_virtual_boundary_pos_x_minus1[ i ]
	ue(v)

				sps_num_hor_virtual_boundaries
	u(2)ue(v)

				for( i = 0; i < sps_num_hor_virtual_boundaries; i++ )
	

					sps_virtual_boundary_pos_y_minus1[ i ]
	ue(v)

			}
	

		}
	

		if( sps_ptl_dpb_hrd_params_present_flag ) {
	

		…
	u(1)


sps_num_ver_virtual_boundaries specifies the number of sps_virtual_boundary_pos_x_minus1[ i ] syntax elements that are present in the SPS. The value of sps_num_ver_virtual_boundaries shall be in the range of 0 to 3, inclusive. When sps_num_ver_virtual_boundaries is not present, it is inferred to be equal to 0.
…
sps_num_hor_virtual_boundaries specifies the number of sps_virtual_boundary_pos_y_minus1[ i ] syntax elements that are present in the SPS. The value of sps_num_hor_virtual_boundaries shall be in the range of 0 to 3, inclusive. When sps_num_hor_virtual_boundaries is not present, it is inferred to be equal to 0.

	picture_header_structure( ) {
	Descriptor

		…
	

		if( sps_virtual_boundaries_enabled_flag  &&  !sps_virtual_boundaries_present_flag ) {
	

			ph_virtual_boundaries_present_flag
	u(1)

			if( ph_virtual_boundaries_present_flag ) {
	

				ph_num_ver_virtual_boundaries
	u(2)ue(v)

				for( i = 0; i < ph_num_ver_virtual_boundaries; i++ )
	

					ph_virtual_boundary_pos_x_minus1[ i ]
	ue(v)

				ph_num_hor_virtual_boundaries
	u(2)ue(v)

				for( i = 0; i < ph_num_hor_virtual_boundaries; i++ )
	

					ph_virtual_boundary_pos_y_minus1[ i ]
	ue(v)

			}
	

		}
	

		if( pps_output_flag_present_flag  &&  !ph_non_ref_pic_flag )
	


ph_num_ver_virtual_boundaries specifies the number of ph_virtual_boundary_pos_x_minus1[ i ] syntax elements that are present in the PH. The value of ph_num_ver_virtual_boundaries shall be in the range of 0 to 3 inclusive. When ph_num_ver_virtual_boundaries is not present, it is inferred to be equal to 0.
…
ph_num_hor_virtual_boundaries specifies the number of ph_virtual_boundary_pos_y_minus1[ i ] syntax elements that are present in the PH. The value of ph_num_hor_virtual_boundaries shall be in the range of 0 to 3 inclusive. When ph_num_hor_virtual_boundaries is not present, it is inferred to be equal to 0.
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