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Abstract

Current syntax design related to the techniques supporting parallel processing is dispersed in SPS and PPS. So, decoder system have to decode a lot of syntax related to parallel processing for knowing whether techniques supporting parallel processing are used or not. This contribution changes current syntax design to more readable and simple merged design fitting to the environment for multi-core. This contribution also proposes new flags for informing whether a sequence or picture uses slice or entropy slice.
1 Introduction

Until the last Geneva meeting, many techniques supporting parallelism have been proposed such as Entropy Slice, Tile and Wavefront. Some techniques supporting parallel processing use the high level syntax for informing the parallel information in SPS or PPS. 
The purpose of writing parallel information in SPS or PPS is for dealing parallel processing by the level of sequence or picture. The location of writing syntax is meaningful for parallel processing at decoder system. Before parsing sequence or picture bitstream, knowing the parallel information is very helpful to the multi-core decoder system. 

However, syntax for the parallel information of each technique is dispersed in SPS and PPS. The decoder system has to parse every syntax related to the parallel information to know whether this bitstream can be decoded using parallel processing or not. Current description for the parallel information is not easy to read and is not controlled at the same time.
 Slice is the traditional slicing technique which is frequently used. Slice and Entropy Slice also has the parallel processing concept. However, there is no parallel information for Entropy Slice differently from other techniques supporting parallelism.
The syntax related to parallel information has to be managed simultaneously with unified design. If any of techniques supporting parallel processing is used, decoder system has to check every syntax of all techniques to distinguish whether bitstream can be decoded with multi-core or not at every level, i.e., slice header, SPS and PPS. Since all techniques have the parallel information, decoder system doesn’t know whether parallel processing is enabled or not before parsing every syntax related to that.
However, if there is a flag which presents that bitstream can be decoded by the parallel processing or not, decoder system doesn’t have to parse every syntax and can make earlier core-allocation strategy according to decoder system’s environment.
2 Proposal
2.1 Syntax for Sequence Parameter Set
The changed sequence parameter set and picture parameter set are as follows, wherein the changed parts are highlighted.

	seq_parameter_set_rbsp( ) {
	Descriptor

	
profile_idc
	u(8)

	
reserved_zero_8bits  /* equal to 0 */
	u(8)

	
level_idc
	u(8)

	  …
	

	  parallel_processing_param_enabled_sps_flag
	u(1)

	  if( parallel_processing_param_enabled_sps_flag )
	

	    parallel_processing_param( )
	

	
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( )
	

	}
	


2.2 Syntax for Picture Parameter Set
	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)

	    …
	

	
weighted_bipred_idc
	u(2)

	   if( parallel_processing_param_enabled_sps_flag ){
	

	     parallel_processing_param_enabled_pps_flag
	u(1)

	     if( parallel_processing_param_enabled_pps_flag )
	

	       parallel_processing_param( )
	

	     } 
	

	
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( )
	

	}
	


2.3 Syntax for Parallel Processing Parameters
	parallel_processing_param( ) {
	Descriptor

	tile_enabled_flag
	u(1)

	if( tile_enabled_flag ){
	

	

num_tile_columns_minus1
	ue(v)

	

num_tile_rows_minus1
	ue(v)

	

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)

	

}
	

	}
	

	
entropy_coding_synchro
	u(v)

	
if( entropy_coding_synchro ) 
	

	

num_substreams_minus1
	ue(v)

	slice_enabled_flag
	u(1)

	if( slice_enabled_flag )
	

	   entropy_slice_enabled_flag
	u(1)

	}
	


2.4 Semantics
The semantics of the new syntax elements are as follows.

parallel_processing_param_enabled_sps_flag specifies whether parallel processing information is in bitstream or not. parallel_processing_param_enabled_sps_flag equals to 1 specifies parallel processing information in SPS level.
parallel_processing_param_enabled_pps_flag specifies whether parallel processing information is in bitstream. parallel_processing_param_enabled_pps_flag equals to 1 specifies parallel processing information in PPS level.
tile_enabled_flag specifies whether a picture or sequence uses tile coding or not. tile_enabled_flag equal to 1 specifies the tile coding is enabled.

slice_enabled_flag specifies whether a picture or sequence uses slice coding or not. slice_enabled_flag equals to 1 specifies the slice coding is enabled.
entropy_slice_enabled_flag specifies whether a slice of picture or sequence uses entropy slice coding or not. entropy_slice_enabled_flag equals to 1 specifies a slice with more than one of picture or sequence is coded by entropy slice coding.
3 Conclusion

The unified syntax for parallel processing information signalling is proposed. This contribution changes current syntax design to more readable and simple merged design fitting to the environment for multi-core. This contribution also proposes new flags for informing whether a sequence or picture uses slice or entropy slice.
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