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ref_pic_list_combination( )

ref_pic_list_combination( ) { Descriptor
if( slice_type % 5== 1) {//bslice
ref_pic_list_combination_flag u(l)
if( ref pic_list_combination_flag ) {
num_ref_idx Ic_active_minus1 ue(v)
ref_pic_list_modification_flag_lc u(l)
if( ref_pic_list_modification_flag_lc )
for (1 i<=num_ref idx_lc_active_minusl; i++) {
pic_from_list_0_flag u(l)
ref_idx_list_curr ue(v)
}
}
}
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Abstract

This contribution proposes syntax to set the default number of List Combination in PPS and syntax to signal the active number of List Combination in slice header. In addition, one syntax which has additional information is proposed to be removed and syntax which has similar context to be gathered together.
· Define the default number of LC (List Combination) in PPS as like List0 and List1

· Remove syntax that has additional information
· Move LC reordering syntax to ref_pic_list_modification() in slice header

1 Introduction

In the HEVC, there are three kinds of reference picture list for inter-prediction, for example, List0 which is for forward prediction, List1 which is for backward prediction and List Combination which is for uni-prediction in B slices. LC (List Combination) consists of combination of List0 and List1. The LC related syntax is written at ref_pic_list_combination() in slice_header() as described in Figure 1.
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Figure 1. The syntax for List Combination in slice header
2 Proposal

2.1 Define the default number of LC in PPS as like List0 and List1

Since the syntax for the number of LC is in slice_header(), the number of LC should be signaled in every slice header even though encoder wants to make the LC number unchanged. To remove redundancy, syntax, “num_ref_idx_lc_default_active_minus1”, is proposed in PPS. List0 and List1 have already identical syntax in PPS, for example, “num_ref_idx_l0_default_active_minus1” and “num_ref_idx_l1_default_active_minus1”, respectively.
Figure 2 describes the proposed syntax which is highlighted in yellow. Figure 3 is the example when encoder wants to set the LC default value as 2. In this case, there is no need to signal the LC number in every slice.
[image: image2.png]pic_parameter_set_rbsp() { Descriptor
num_ref_idx_l0_default_active_minus1 ue(v)
num_ref_idx_l1_default_active_minus1 ue(v)
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Figure 2. The proposed syntax to set the default number of LC in PPS
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Figure 3. The example when encoder wants to set the LC default value to 2

2.2 LC number signaling in slice_header()

When the number of LC is required to be changed at a slice, the override flag and the LC number syntax is proposed which is exactly same with List0 and List1 like as Figure 4.
[image: image4.png]slice_header( ) {
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if(slice_type == P || slice_type == B){
num_ref_idx_active_override_flag u(l)
if( num_ref idx_active_override flag) {

num_ref_idx_10_active_minusl ue(v)
if( slice_type == B)
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Figure 4. The proposed syntax for slice header
2.3 Removing one syntax which has additional information

The syntax, “ref_pic_list_combination_flag” has additional information. When the syntax is equal to 1, it means that the List0 and List1 are different so LC is constructed based on List0 and List1. When the syntax is equal to 0, it means that the List0 and List1 are identical so LC is used for List1. Without the help of information, however, decoder can know the status of List0 and List1.
2.4 Collect similar syntax

Since the syntax for LC reordering is similar concept with List0 and List1, LC reordering related syntax can be moved to ref_pic_list_modification() which has List0 and List1 reordering syntax. This is described in Figure 5.
[image: image5.png]ref_pic_list_modification( ) {

H(slice_type %5 1= 2 && shce tpe%s = 4){
vef_pic_list_modification_flag_10 w()
TH{ref_pic_list_modification_flag_10)
& {
modification_of_pic_nums_idc we)
T modification_of_pic_nums_ide 0
modification of pic nums ide 1
+oT pic_Tist_combimation() { abs_diff_pic_num_minusl we)
i wpe %5 == 1) (7o e clse i modification_of_pic_nums_ide == 2)
Tong_term_pi .
ref_pic_list_combination_flag ong_term,_plc_num uelv)
= — ¥ while( modification_of_pic_nums_ide = 3)
if( ref_pic_list_combination_flag ) { ; EaSu i
num_ref_idx Ic_active_minus1 T slice_type % 5 D{
ref_pic_list_modification_flag lc ref_pic_list_modification_flag 11 WD)
i ref_pic_list_modification_flag_1¢) el pic_Tis_modification flag 1)
for (i=0:1i<=num_ref idx_lc_active_minusl;:i++) { do {
pic_from_list_0_flag modification_of_pic_nums_idc we)
ref_idx_list_curr T modification_of_pic_nums_ide == 0
modification of pic mums ide == 1)
} abs_diff_pic_num_minusl we)
i else i modification_of pic_mums_ide == 2)
i long_term_pic_num ue(v)
} } while( modification_of_pic_nums ide = 3)





Figure 5. The LC reordering related syntax moving
3 Conclusion

The syntax to restrict the default number of LC is proposed in PPS as like List0 and List1. The additional syntax removing and related syntax moving is also proposed.
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6 Working draft modification

Proposed working draft text is included below using the following text conventions:

· Removed text from JCTVC-G1103_d5 is shown with strikethrough in red
· Newly added text is colored with highlight in yellow.
6.1 Syntax changes
7.3.2.2  Picture parameter set RBSP syntax

	pic_parameter_set_rbsp( ) {
	Descriptor

	
pic_parameter_set_id
	ue(v)

	
seq_parameter_set_id
	ue(v)

	
entropy_coding_synchro
	u(v)

	
cabac_istate_reset_flag
	u(1)

	
if( entropy_coding_synchro ) 
	

	

num_substreams_minus1
	ue(v)

	
num_temporal_layer_switching_point_flags
	ue(v)

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

	

temporal_layer_switching_point_flag[ i ]
	u(1)

	
num_ref_idx_l0_default_active_minus1
	ue(v)

	
num_ref_idx_l1_default_active_minus1
	ue(v)

	
num_ref_idx_lc_default_active_minus1
	ue(v)

	[Ed. (BB): not present in HM software, depends on reference list construction decision ]
	

	
pic_init_qp_minus26  /* relative to 26 */
	se(v)

	[Ed. (BB): not present in HM software, signaled in slice header as absolute value slice_qp, should be implemented to be used for slice_qp_delta]
	

	
constrained_intra_pred_flag
	u(1)

	
slice_granularity
	u(2)

	
max_cu_qp_delta_depth
	ue(v)

	[Ed. (BB): not present in HM software, should be implemented ]
	

	
weighted_pred_flag
	u(1)

	
weighted_bipred_idc
	u(2)

	
tile_info_present_flag
	u(1)

	
if( tile_info_present_flag = = 1 ) {
	

	

num_tile_columns_minus1
	ue(v)

	

num_tile_rows_minus1
	ue(v)

	

if( num_tile_columns_minus1 != 0 | | num_tile_rows_minus1 != 0 ) {
	

	


tile_boundary_independence_flag
	u(1)

	


uniform_spacing_flag
	u(1)

	


if( !uniform_spacing_flag ) {
	

	



for( i = 0; i < num_tile_columns_minus1; i++ )
	

	




column_width[i]
	ue(v)

	



for( i = 0; i < num_tile_rows_minus1; i++ )
	

	




row_height[i]
	ue(v)

	


}
	

	

} 
	

	
}
	

	
rbsp_trailing_bits( )
	

	}
	


7.3.3 Slice header syntax
	slice_header( ) {
	Descriptor

	
entropy_slice_flag
	u(1)

	
if( !entropy_slice_flag ) {
	

	

slice_type
	ue(v)

	

pic_parameter_set_id
	ue(v)

	

if( sample_adaptive_offset_enabled_flag || adaptive_loop_filter_enabled_flag )
	

	


aps_id
	ue(v)

	

frame_num
	u(v)

	

if( IdrPicFlag )
	

	


idr_pic_id
	ue(v)

	

if( pic_order_cnt_type  = =  0 )
	

	


pic_order_cnt_lsb /* 
	u(v)

	

if( slice_type  = =  P  | |  slice_type  = =  B ) {
	

	


num_ref_idx_active_override_flag
	u(1)

	


if( num_ref_idx_active_override_flag ) {
	

	



num_ref_idx_l0_active_minus1
	ue(v)

	



if( slice_type  = =  B )
	

	




num_ref_idx_l1_active_minus1
	ue(v)

	


}
	

	


if( slice_type  = =  B ) {
	

	



num_ref_idx_lc_active_override_flag
	u(1)

	



if( num_ref_idx_lc_active_override_flag ) 
	

	




num_ref_idx_lc_active_minus1
	ue(v)

	


}
	

	

}
	

	

ref_pic_list_modification( )
	

	

ref_pic_list_combination( )
	

	

if( nal_ref_flag )
	

	


dec_ref_pic_marking( )
	

	
}
	

	
first_slice_in_pic_flag
	u(1)

	
if( first_slice_in_pic_flag == 0 )
	

	

slice_address
	u(v)

	
if( !entropy_slice_flag ) {
	

	

slice_qp_delta
	se(v)

	

disable_deblocking_filter_flag
	u(1)

	

if( slice_type = = B )
	

	


collocated_from_l0_flag
	u(1)

	

if( adaptive_loop_filter_enabled_flag && aps_adaptive_loop_filter_flag ) {
	

	


byte_align( )
	

	


alf_cu_control_param( )
	

	


byte_align( )
	

	

}
	

	

if( ( weighted_pred_flag  &&   slice_type = = P)  | |



 ( weighted_bipred_idc  = =  1  &&  slice_type  = =  B ) )
	

	


pred_weight_table( )
	

	
}
	

	
if( slice_type = = P | | slice_type = = B )
	

	

5_minus_max_num_merge_cand
	ue(v)

	
for( i = 0; i < num_substreams_minus1 + 1; i++ ){
	

	

substream_length_mode
	u(2)

	

substream_length[i]
	u(v)

	
}
	

	}
	

	
	


7.3.3.1 Reference picture list modification syntax
	ref_pic_list_modification( ) {
	Descriptor

	
if( slice_type % 5  !=  2  &&  slice_type % 5  !=  4 ) { 
	

	

ref_pic_list_modification_flag_l0
	u(1)

	

if( ref_pic_list_modification_flag_l0 )
	

	


do {
	

	



modification_of_pic_nums_idc
	ue(v)

	



if( modification_of_pic_nums_idc  = =  0  | |





modification_of_pic_nums_idc  = =  1 )
	

	




abs_diff_pic_num_minus1
	ue(v)

	



else if( modification_of_pic_nums_idc  = =  2 )
	

	




long_term_pic_num
	ue(v)

	


} while( modification_of_pic_nums_idc  !=  3 )
	

	
}
	

	
if( slice_type % 5  = =  1 ) { 
	

	

ref_pic_list_modification_flag_l1
	u(1)

	

if( ref_pic_list_modification_flag_l1 )
	

	


do {
	

	



modification_of_pic_nums_idc
	ue(v)

	



if( modification_of_pic_nums_idc  = =  0  | |





modification_of_pic_nums_idc  = =  1 )
	

	




abs_diff_pic_num_minus1
	ue(v)

	



else if( modification_of_pic_nums_idc  = =  2 )
	

	




long_term_pic_num
	ue(v)

	


} while( modification_of_pic_nums_idc  !=  3 )
	

	


ref_pic_list_modification_flag_lc
	u(1)

	


if( ref_pic_list_modification_flag_lc )
	

	



for ( i =0; i <= num_ref_idx_lc_active_minus1; i++ ) {
	

	




pic_from_list_0_flag
	u(1)

	




ref_idx_list_curr
	ue(v)

	



} 
	

	
}
	

	}
	


7.3.3.2 Reference picture lists combination syntax
	ref_pic_list_combination( ) {
	Descriptor

	
if( slice_type % 5 = =  1 ) { // b slice
	

	

ref_pic_list_combination_flag
	u(1)

	

if( ref_pic_list_combination_flag ) {
	

	


num_ref_idx lc_active_minus1
	ue(v)

	


ref_pic_list_modification_flag_lc
	u(1)

	


if( ref_pic_list_modification_flag_lc )
	

	



for ( i =0; i <= num_ref_idx_lc_active_minus1; i++ ) {
	

	




pic_from_list_0_flag
	u(1)

	




ref_idx_list_curr
	ue(v)

	



} 
	

	

}
	

	
}
	

	}
	


6.2 Semantics Changes
num_ref_idx_l0_default_active_minus1 specifies how num_ref_idx_l0_active_minus1 is inferred for P and B slices with num_ref_idx_active_override_flag equal to 0. The value of num_ref_idx_l0_default_active_minus1 shall be in the range of 0 to 3115, inclusive. 

num_ref_idx_l1_default_active_minus1 specifies how num_ref_idx_l1_active_minus1 is inferred for B slices with num_ref_idx_active_override_flag equal to 0. The value of num_ref_idx_l1_default_active_minus1 shall be in the range of 0 to 3115, inclusive.

num_ref_idx_lc_default_active_minus1 specifies how num_ref_idx_lc_active_minus1 is inferred for B slices with num_ref_idx_lc_active_override_flag equal to 0. The value of num_ref_idx_lc_default_active_minus1 shall be in the range of 0 to (num_ref_idx_l0_default_active_minus1 + num_ref_idx_l1_default_active_minus1 + 1), inclusive.
num_ref_idx_lc_active_override_flag equal to 1 specifies that the syntax element num_ref_idx_lc_active_minus1 is present for B slices. num_ref_idx_lc_active_override_flag equal to 0 specifies that the syntax element num_ref_idx_lc_active_minus1 is not present.

When the current slice is a B slice and the value of num_ref_idx_lc_default_active_minus1 in the picture parameter set exceeds (num_ref_idx_l0_default_active_minus1 + num_ref_idx_l1_default_active_minus1 + 1),, num_ref_idx_active_override_flag shall be equal to 1.
ref_pic_list_combination_flag equal to 1 indicates that the reference picture list 0 and the reference picture list 1 are combined to be an additional reference picture lists combination used for the prediction units being uni-directional predicted. This flag equal to 0 indicates that the reference picture list 0 and reference picture list 1 are identical thus reference picture list 0 is used as the reference picture lists combination. The reference picture lists combination is set to be empty at the start of the loop defined in this table. 
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