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Abstract
This contribution proposes changes on the signalling of mixed_nalu_types_in_pic_flag in the PPS.
1. It is proposed to move mixed_nalu_types_in_pic_flag to the PH, make the presence of mixed_nalu_types_in_pic_flag conditional on gdr_or_irap_pic_flag, and add a requirement of bitstream conformance that when subpic_info_present_flag is equal to 0 or sps_num_subpics_minus1 is equal to 0, the value of mixed_nalu_types_in_pic_flag shall be 0.
2. It is proposed to add mixed_nalu_types_in_pic_present_flag in the SPS on top of the proposal 1 to explicitly specify that the presence of mixed_nalu_types_in_pic_flag is conditional on subpic_info_present_flag in addition to gdr_or_irap_pic_flag.

Introduction
In the VVC Draft 8 [1], the flag of mixed_nalu_types_in_pic_flag is specified (in red) in the PPS. 

	pic_parameter_set_rbsp( ) {
	Descriptor

		pps_pic_parameter_set_id
	ue(v)

		pps_seq_parameter_set_id
	u(4)

		mixed_nalu_types_in_pic_flag
	u(1)

		pic_width_in_luma_samples
	ue(v)

		pic_height_in_luma_samples
	ue(v)

		pps_conformance_window_flag
	u(1)

		if( pps_conformance_window_flag ) {
	

			pps_conf_win_left_offset
	ue(v)

			pps_conf_win_right_offset
	ue(v)

			pps_conf_win_top_offset
	ue(v)

			pps_conf_win_bottom_offset
	ue(v)

		}
	

		scaling_window_explicit_signalling_flag
	u(1)

		…
	


mixed_nalu_types_in_pic_flag equal to 1 specifies that each picture referring to the PPS has more than one VCL NAL unit and the VCL NAL units do not have the same value of nal_unit_type. mixed_nalu_types_in_pic_flag equal to 0 specifies that each picture referring to the PPS has one or more VCL NAL units and the VCL NAL units of each picture refering to the PPS have the same value of nal_unit_type.

Proposals
In observing the followings
· mixed_nalu_types_in_pic_flag is not used in any other places in the PPS and is used as an actual feature flag for pictures referring to the PPS,
· the feature of mixed NAL unit types in a picture with mixed_nalu_types_in_pic_flag in the PPS is essentially subpicture based,
· mixed_nalu_types_in_pic_flag indicates the presence of the mixed NAL unit types in some particular pictures in CLVS, and those pictures are not an IRAP or a GDR picture,
· usually there is a need of a separate PPS for other regular pictures,
and comparing with other feature supporting flags, e.g., those for a GDR picture, which are signalled in PH, this contribution proposes changes on the signalling of mixed_nalu_types_in_pic_flag in the PPS.
· [Proposal 1]  It is proposed to move mixed_nalu_types_in_pic_flag to the PH, make the presence of mixed_nalu_types_in_pic_flag conditional on gdr_or_irap_pic_flag, and add a requirement of bitstream conformance that when subpic_info_present_flag is equal to 0 or sps_num_subpics_minus1 is equal to 0, the value of mixed_nalu_types_in_pic_flag shall be 0. This way, signalling of these syntax elements becomes consistent, and it is possible to clearly identify IRAP and GDR pictures.
· [Proposal 2]  It is proposed to add mixed_nalu_types_in_pic_present_flag in the SPS on top of the proposal 1 to explicitly specify that the presence of mixed_nalu_types_in_pic_flag is conditional on subpic_info_present_flag in addition to gdr_or_irap_pic_flag.
The proposed text changes are as follows and highlighed in green.

Proposal 1: Move mixed_nalu_types_in_pic_flag to the PH
	pic_parameter_set_rbsp( ) {
	Descriptor

		pps_pic_parameter_set_id
	ue(v)

		pps_seq_parameter_set_id
	u(4)

		mixed_nalu_types_in_pic_flag
	u(1)

		pic_width_in_luma_samples
	ue(v)

		pic_height_in_luma_samples
	ue(v)

		pps_conformance_window_flag
	u(1)

		if( pps_conformance_window_flag ) {
	

			pps_conf_win_left_offset
	ue(v)

			pps_conf_win_right_offset
	ue(v)

			pps_conf_win_top_offset
	ue(v)

			pps_conf_win_bottom_offset
	ue(v)

		}
	

		scaling_window_explicit_signalling_flag
	u(1)

		…
	



	picture_header_structure( ) {
	Descriptor

		gdr_or_irap_pic_flag
	u(1)

		if( gdr_or_irap_pic_flag )
	

			gdr_pic_flag
	u(1)

	  else
	

	    mixed_nalu_types_in_pic_flag
	u(1)

		ph_inter_slice_allowed_flag
	u(1)

		if( ph_inter_slice_allowed_flag )
	

			ph_intra_slice_allowed_flag
	u(1)

		…
	



mixed_nalu_types_in_pic_flag equal to 1 specifies that the picture referring to the PPSassociated with the PH has more than one VCL NAL unit and the VCL NAL units do not have the same value of nal_unit_type. mixed_nalu_types_in_pic_flag equal to 0 specifies that the picture referring to the PPSassociated with the PH has one or more VCL NAL units and the VCL NAL units of the picture referring to the PPSassociated with the PH have the same value of nal_unit_type. When not present, mixed_nalu_types_in_pic_flag is inferred to be equal to 0.
It is a requirement of bitstream conformance that when subpic_info_present_flag is equal to 0 or sps_num_subpics_minus1 is equal to 0, the value of mixed_nalu_types_in_pic_flag shall be 0.
When no_mixed_nalu_types_in_pic_constraint_flag is equal to 1, the value of mixed_nalu_types_in_pic_flag shall be equal to 0.
For each slice with a nal_unit_type value nalUnitTypeA in the range of IDR_W_RADL to CRA_NUT, inclusive, in a picture picA that also contains one or more slices with another value of nal_unit_type (i.e., the value of mixed_nalu_types_in_pic_flag for the picture picA is equal to 1), the following applies:
–	The slice shall belong to a subpicture subpicA for which the value of the corresponding subpic_treated_as_pic_flag[ i ] is equal to 1.
–	The slice shall not belong to a subpicture of picA containing VCL NAL units with nal_unit_type not equal to nalUnitTypeA.
–	If nalUnitTypeA is equal to CRA, for all the following PUs following the current picture in the CLVS in decoding order and in output order, neither RefPicList[ 0 ] nor RefPicList[ 1 ] of a slice in subpicA in those PUs shall include any picture preceding picA in decoding order in an active entry.
–	Otherwise (i.e., nalUnitTypeA is equal to IDR_W_RADL or IDR_N_LP), for all the PUs in the CLVS following the current picture in decoding order, neither RefPicList[ 0 ] nor RefPicList[ 1 ] of a slice in subpicA in those PUs shall include any picture preceding picA in decoding order in an active entry.
NOTE 1– mixed_nalu_types_in_pic_flag equal to 1 indicates that the picture referring to the PPS associated with the PH contains slices with different NAL unit types, e.g., the coded picture originating from a subpicture bitstream merging operation for which encoders have to ensure matching bitstream structure and further alignment of parameters of the original bitstreams. One example of such alignments is as follows: When the value of sps_idr_rpl_present_flag is equal to 0 and mixed_nalu_types_in_pic_flag is equal to 1, the picture referring to the PPS associated with the PH cannot have slices with nal_unit_type equal to IDR_W_RADL or IDR_N_LP.

Proposal 2: Add the feature present flag in the SPS on top of the proposal 1
	seq_parameter_set_rbsp( ) {
	Descriptor

		sps_seq_parameter_set_id
	u(4)

	  …
	

		sps_log2_ctu_size_minus5
	u(2)

		subpic_info_present_flag
	u(1)

		if( subpic_info_present_flag ) {
	

			sps_num_subpics_minus1
	ue(v)

	    if( sps_num_subpics_minus1 >0)
	

	      mixed_nalu_types_in_pic_present_flag
	u(1)

			sps_independent_subpics_flag
	u(1)

	    …
	



	picture_header_structure( ) {
	Descriptor

		gdr_or_irap_pic_flag
	u(1)

		if( gdr_or_irap_pic_flag )
	

			gdr_pic_flag
	u(1)

	  else if( mixed_nalu_types_in_pic_present_flag )
	

	    mixed_nalu_types_in_pic_flag
	u(1)

		ph_inter_slice_allowed_flag
	u(1)

		if( ph_inter_slice_allowed_flag )
	

			ph_intra_slice_allowed_flag
	u(1)

		…
	



mixed_nalu_types_in_pic_present_flag equal to 1 specifies that the mixed_nalu_types_in_pic_flag syntax element is present in PHs referring to the SPS. mixed_nalu_types_in_pic_present_flag equal to 0 indicates that the mixed_nalu_types_in_pic_flag syntax element is not present in PHs referring to the SPS. When not present, mixed_nalu_types_in_pic_present_flag is inferred to be equal to 0.
no_mixed_nalu_types_in_pic_constraint_flag equal to 1 specifies that it is a requirement of bitstream conformance that mixed_nalu_types_in_pic_pesent_flag shall be equal to 0. no_mixed_nalu_types_in_pic_constraint_flag equal to 0 does not impose such a constraint.

Conclusion
This contribution proposes to move mixed_nalu_types_in_pic_flag to the PH and add mixed_nalu_types_in_pic_present_flag in the SPS on which mixed_nalu_types_in_pic_flag is conditional. The proponents suggest the group discuss and adopt the proposed syntax improvement.

References
[1]  “Versatile Video Coding (Draft 8)”, JVET-Q2001-vE, January 2020, Brussels, Belgium.

Patent rights declaration(s)
MediaTek Inc. may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).
	Page: 1	Date Saved: 2020-04-02
image1.png




image2.png




