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Abstract
For intra-only configuration/profile, the draft VVC specification has several inter-related HLS syntax elements that are redundantly coded. It is asserted that the number of HLS syntax elements is more than 5 times more than in HEVC. This contribution therefore proposes a method for reducing this overhead by defining an SPS and PPS flag to indicate if intra-only is used.

Introduction

In VVC draft 8 [1], many non-intra high-level SPS syntax elements are coded regardless if all-intra profile is used. That is, the inter-related SPS syntax elements are: 


	seq_parameter_set_rbsp( ) {
	Descriptor

	     …
	

		sps_weighted_pred_flag
	u(1)

		sps_weighted_bipred_flag
	u(1)

	    …
	

		long_term_ref_pics_flag
	u(1)

		inter_layer_ref_pics_present_flag
	u(1)

		sps_idr_rpl_present_flag
	u(1)

		rpl1_same_as_rpl0_flag
	u(1)

		for( i = 0; i < rpl1_same_as_rpl0_flag ? 1 : 2; i++ ) {
	

			num_ref_pic_lists_in_sps[ i ]
	ue(v)

			for( j = 0; j < num_ref_pic_lists_in_sps[ i ]; j++)
	

				ref_pic_list_struct( i, j )
	

		}
	

		...
	

		sps_log2_diff_min_qt_min_cb_inter_slice
	ue(v)

		sps_max_mtt_hierarchy_depth_inter_slice
	ue(v)

		if( sps_max_mtt_hierarchy_depth_inter_slice  !=  0 ) {
	

			sps_log2_diff_max_bt_min_qt_inter_slice
	ue(v)

			sps_log2_diff_max_tt_min_qt_inter_slice
	ue(v)

		}
	

		…
	

		sps_ref_wraparound_enabled_flag
	u(1)

		sps_temporal_mvp_enabled_flag
	u(1)

		if( sps_temporal_mvp_enabled_flag )
	

			sps_sbtmvp_enabled_flag
	u(1)

	[bookmark: _GoBack]	sps_amvr_enabled_flag
	u(1)

		sps_bdof_enabled_flag
	u(1)

		if( sps_bdof_enabled_flag )
	

			sps_bdof_pic_present_flag
	u(1)

		sps_smvd_enabled_flag
	u(1)

		sps_dmvr_enabled_flag
	u(1)

		if( sps_dmvr_enabled_flag)
	

			sps_dmvr_pic_present_flag
	u(1)

		sps_mmvd_enabled_flag
	u(1)

		}
	

	    …
	

			sps_explicit_mts_inter_enabled_flag
	u(1)

		…
	

		six_minus_max_num_merge_cand
	ue(v)

		sps_sbt_enabled_flag
	u(1)

		sps_affine_enabled_flag
	u(1)

		if( sps_affine_enabled_flag ) {
	

			five_minus_max_num_subblock_merge_cand
	ue(v)

			sps_affine_type_flag
	u(1)

			if( sps_amvr_enabled_flag )
	

				sps_affine_amvr_enabled_flag
	u(1)

			sps_affine_prof_enabled_flag
	u(1)

			if( sps_affine_prof_enabled_flag )
	

				sps_prof_pic_present_flag
	u(1)

		}
	

	    …
	

		sps_bcw_enabled_flag
	u(1)

		sps_ibc_enabled_flag
	u(1)

		if( sps_ibc_enabled_flag )
	

			six_minus_max_num_ibc_merge_cand
	ue(v)

		sps_ciip_enabled_flag
	u(1)

		if( sps_mmvd_enabled_flag )
	

			sps_fpel_mmvd_enabled_flag
	u(1)

		if( MaxNumMergeCand  >=  2 ) {
	

			sps_gpm_enabled_flag
	u(1)

			if( sps_gpm_enabled_flag  &&  MaxNumMergeCand  >=  3 )
	

				max_num_merge_cand_minus_max_num_gpm_cand
	ue(v)

		}
	

	    …
	

		log2_parallel_merge_level_minus2
	ue(v)

	…
	




That is, there are more than 40 SPS syntax elements related to inter-tools. Comparatively, in HEVC, only 7 elements are coded:

	seq_parameter_set_rbsp( ) {
	Descriptor

		…
	

		amp_enabled_flag
	u(1)

		…
	

		num_short_term_ref_pic_sets
	ue(v)

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

			short_term_ref_pic_set( i )
	

		long_term_ref_pics_present_flag
	u(1)

		if( long_term_ref_pics_present_flag ) {
	

			num_long_term_ref_pics_sps
	ue(v)

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

				lt_ref_pic_poc_lsb_sps[ i ]
	u(v)

				used_by_curr_pic_lt_sps_flag[ i ]
	u(1)

			}
	

		}
	

		sps_temporal_mvp_enable_flag
	u(1)

	…
	




That is, the number of non-intra elements is more than 5 times higher in VVC compared to HEVC. Therefore, better coding mechanism is needed where redundant information is not coded but inferred.
Apart from SPS, same redundancy is found in picture parameters set (PPS) and also in constraint flags. Specifically, for PPS, the following inter elements are coded:


	pic_parameter_set_rbsp( ) {
	Descriptor

	    …
	

		rpl1_idx_present_flag
	u(1)

		…
	

		pps_weighted_pred_flag
	u(1)

		pps_weighted_bipred_flag
	u(1)

		…
	

		rpl_info_in_ph_flag
	u(1)

		…
	

		if( ( pps_weighted_pred_flag  | |  pps_weighted_bipred_flag )  &&  rpl_info_in_ph_flag )
	

			wp_info_in_ph_flag
	u(1)

	    ….
	

		pps_ref_wraparound_enabled_flag
	u(1)

		if( pps_ref_wraparound_enabled_flag )
	

			pps_ref_wraparound_offset
	ue(v)

	   …
	



That is, 12 inter-specific elements need to be coded even for all-intra profile. 
Proposal 1: SPS Redundancy

To remove the redundant coding in the SPS, as well as the subsequent levels, an SPS flag is added to indicate of intra-only is used, or alternatively expressed, if inter-coding is not allowed. The following modification is done to SPS:

	seq_parameter_set_rbsp( ) {
	Descriptor

	     …
	

	    sps_inter_slice_allowed_flag
	u(1)

	    if (sps_inter_slice_allowed_flag){
	

		    sps_weighted_pred_flag
	u(1)

		    sps_weighted_bipred_flag
	u(1)

	     }
	

	    …
	

	    if (sps_inter_slice_allowed_flag){
	

		   long_term_ref_pics_flag
	u(1)

		   inter_layer_ref_pics_present_flag
	u(1)

		   sps_idr_rpl_present_flag
	u(1)

		   rpl1_same_as_rpl0_flag
	u(1)

		   for( i = 0; i < rpl1_same_as_rpl0_flag ? 1 : 2; i++ ) {
	

			   num_ref_pic_lists_in_sps[ i ]
	ue(v)

			   for( j = 0; j < num_ref_pic_lists_in_sps[ i ]; j++)
	

				  ref_pic_list_struct( i, j )
	

		   }
	

	     }
	

		...
	

	     if (sps_inter_slice_allowed_flag){
	

		    sps_log2_diff_min_qt_min_cb_inter_slice
	ue(v)

		    sps_max_mtt_hierarchy_depth_inter_slice
	ue(v)

		    if( sps_max_mtt_hierarchy_depth_inter_slice  !=  0 ) {
	

			   sps_log2_diff_max_bt_min_qt_inter_slice
	ue(v)

			   sps_log2_diff_max_tt_min_qt_inter_slice
	ue(v)

		   }
	

	     }
	

		…
	

	     if (sps_inter_slice_allowed_flag){
	

		   sps_ref_wraparound_enabled_flag
	u(1)

		   sps_temporal_mvp_enabled_flag
	u(1)

		   if( sps_temporal_mvp_enabled_flag )
	

			   sps_sbtmvp_enabled_flag
	u(1)

		   sps_amvr_enabled_flag
	u(1)

		   sps_bdof_enabled_flag
	u(1)

		   if( sps_bdof_enabled_flag )
	

			   sps_bdof_pic_present_flag
	u(1)

		   sps_smvd_enabled_flag
	u(1)

		   sps_dmvr_enabled_flag
	u(1)

		   if( sps_dmvr_enabled_flag)
	

			   sps_dmvr_pic_present_flag
	u(1)

		   sps_mmvd_enabled_flag
	u(1)

		   }
	

	[bookmark: _Hlk35007329]     }
	

	    …
	

		if( sps_mts_enabled_flag ) {
	

			sps_explicit_mts_intra_enabled_flag
	u(1)

	         if (sps_inter_slice_allowed_flag)
	

			   sps_explicit_mts_inter_enabled_flag
	u(1)

		}
	

		…
	

	[bookmark: _Hlk35007257]     if (sps_inter_slice_allowed_flag){
	

		   six_minus_max_num_merge_cand
	ue(v)

		   sps_sbt_enabled_flag
	u(1)

		   sps_affine_enabled_flag
	u(1)

		   if( sps_affine_enabled_flag ) {
	

			   five_minus_max_num_subblock_merge_cand
	ue(v)

			   sps_affine_type_flag
	u(1)

			   if( sps_amvr_enabled_flag )
	

				   sps_affine_amvr_enabled_flag
	u(1)

			   sps_affine_prof_enabled_flag
	u(1)

			   if( sps_affine_prof_enabled_flag )
	

				   sps_prof_pic_present_flag
	u(1)

		   }
	

	     }
	

	    …
	

	[bookmark: _Hlk35007353]     if (sps_inter_slice_allowed_flag){
	

		   sps_bcw_enabled_flag
	u(1)

		   sps_ibc_enabled_flag
	u(1)

		   if( sps_ibc_enabled_flag )
	

			   six_minus_max_num_ibc_merge_cand
	ue(v)

		   sps_ciip_enabled_flag
	u(1)

		   if( sps_mmvd_enabled_flag )
	

			   sps_fpel_mmvd_enabled_flag
	u(1)

		   if( MaxNumMergeCand  >=  2 ) {
	

			   sps_gpm_enabled_flag
	u(1)

			   if( sps_gpm_enabled_flag  &&  MaxNumMergeCand  >=  3 )
	

				   max_num_merge_cand_minus_max_num_gpm_cand
	ue(v)

		   }
	

	     }
	

	    …
	

	     if (sps_inter_slice_allowed_flag)
	

		   log2_parallel_merge_level_minus2
	ue(v)

	…
	



Clearly, this method avoids coding several SPS flags in intra-only configuration. These flags shall be inferred as zero when not present.
The semantic of this flag is:

[bookmark: _Hlk35008912]sps_inter_slice_allowed_flag equal to 0 specifies inter slices are not allowed. sps_inter_slice_allowed_flag equal to 1 specifies inter slices maybe allowed. 

This added SPS flag is further used to improve the picture header coding. That is, if inter-slices are not allowed, there is no need to signal at PH level if inter is allowed. Therefore, the following modifications are made:

	picture_header_structure( ) {
	Descriptor

	     if (sps_inter_slice_allowed_flag)
	

		ph_inter_slice_allowed_flag
	u(1)

	     …
	



Its semantic is modified as follows:
[bookmark: _Hlk35008183]ph_inter_slice_allowed_flag equal to 0 specifies that all coded slices of the picture have slice_type equal to 2. ph_inter_slice_allowed_flag equal to 1 specifies that there may or may not be one or more coded slices in the picture that have slice_type equal to 0 or 1. If not present, the value of ph_inter_slice_allowed_flag is inferred to be equal to zero.

Finally, the constraint information flag related to intra-only can be modified as follows:

intra_only_constraint_flag equal to 1 specifies that slice_type sps_inter_slice_allowed_flag shall be equal to I 0. intra_only_constraint_flag equal to 0 does not impose such a constraint.



Proposal 2: PPS Redundancy

Similar to SPS, PPS has also redundant information of inter mode. It is proposed here to add a PPS flag to indicate if inter slices are allowed:


	pic_parameter_set_rbsp( ) {
	Descriptor

	    …
	

	    pps_inter_slice_allowed_flag
	u(1)

	[bookmark: _Hlk35008607]    if (pps_inter_slice_allowed_flag)
	

		    rpl1_idx_present_flag
	u(1)

		…
	

	    if (pps_inter_slice_allowed_flag){
	

		    pps_weighted_pred_flag
	u(1)

		    pps_weighted_bipred_flag
	u(1)

	    }
	

		…
	

	    if (pps_inter_slice_allowed_flag)
	

		    rpl_info_in_ph_flag
	u(1)

		…
	

		if( ( pps_weighted_pred_flag  | |  pps_weighted_bipred_flag )  &&  rpl_info_in_ph_flag && pps_inter_slice_allowed_flag )
	

			wp_info_in_ph_flag
	u(1)

	    ….
	

	    if (pps_inter_slice_allowed_flag)
	

		    pps_ref_wraparound_enabled_flag
	u(1)

		if( pps_ref_wraparound_enabled_flag )
	

			pps_ref_wraparound_offset
	ue(v)

	   …
	




The values of non-coded flags shall be inferred to zero.

The semantic of the added flag is:

[bookmark: _Hlk35009031]pps_inter_slice_allowed_flag equal to 0 specifies inter slices are not allowed. pps_inter_slice_allowed_flag equal to 1 specifies inter slices maybe allowed. It is requirement of bitstream conformance that pps_inter_slice_allowed_flag value is equal to sps_inter_slice_allowed_flag.
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