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Abstract

Scaling list parameter set are defined in APS[1]. APS has a parameter “aps_id” which is referred to in the slice header. In APS, ALF and SAO parameters are also defined. If one of the parameters (ALF / SAO / Scaling Lists) is changed, APS is transmitted. But the frequency of changing scaling list parameter set is different from ALF and SAO parameters. This contribution propose,

1) New syntax “scaling_list_reference_aps_id” is defined.

2) If aps_scaling_list_data_present_flag equal to 0, scaling_list_reference_aps_id is transmitted.

3) “scaling_list_reference_aps_id” refers to the scaling list parameter set that is transmitted in the past.
1 Problem
According to APS semantics, aps_scaling_list_data_present_flag equal to 0 specifies that scaling list parameters do not exist in this APS. This is unclear expression. The process for aps_scaling_list_data_present_flag equal to 0 should be clarified. The frequency of changing scaling list parameter set is different from ALF and SAO parameters. Scaling list parameter set should be able to transmit regardless change of SAO or ALF. In AVC, there is a use case of using different scaling list sets for each slice type (P-slice or B-slice). But in current design, it is necessary to send scaling list parameter set in any time when slice type is changed.
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Figure 1 : Example of NAL unit structure (current APS)
2 Proposal

New syntax “scaling_list_reference_aps_id” is defined. If aps_scaling_list_data_present_flag equal to 0, scaling_list_reference_aps_id is transmitted. “scaling_list_reference_aps_id” refers to the scaling list parameter set that is transmitted in the past. It is possible to transmit scaling list parameter set in less bit.
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Figure 2 : Example of NAL unit structure (proposed APS)
Table 1 shows the memory usage of scaling lists. In HEVC, memory usage is 4064 bytes which is 18 times as compared with AVC. In AVC, scaling list parameter syntax is in SPS/PPS. Max size of SPS is 32, and max size of PPS is 256, so max memory usage of scaling lists are 224*(32+256) = 64512 bytes. It is reasonable value that max aps_id is 16, because 64512 / 4064 = 15.87.
Table 1 – Memory usage of scaling lists
	Scaling List Matrix
	Memory usage in AVC (byte)
	Memory usage in HEVC (byte)

	4x4
	96
	96

	8x8
	128
	384

	16x16
	-
	1536

	32x32
	-
	2048

	Total
	224
	4064


Proposal syntax and semantics are as follows.
Syntax
Adaptation parameter set RBSP syntax
	aps_rbsp( ) {
	Descriptor

	
aps_id
	ue(v)

	
aps_scaling_list_data_present_flag
	u(1)

	
aps_sample_adaptive_offset_flag
	u(1)

	
aps_adaptive_loop_filter_flag
	u(1)

	
if( aps_scaling_list_data_present_flag )
	

	

scaling_list_param( )
	

	else
	

	

scaling_list_reference_aps_id
	ue(v)

	if( aps_sample_adaptive_offset_flag )
	

	sao_param( )
	

	if( aps_adaptive_loop_filter_flag )
	

	alf_param( )
	

	
aps_extension_flag
	u(1)

	
if( aps_extension_flag )
	

	

while( more_rbsp_data( ) )
	

	


aps_extension_data_flag
	u(1)

	
rbsp_trailing_bits( )
	

	}
	

	
	


Semantics

Adaptation parameter set RBSP semantics

scaling_list_reference_aps_id refers to scaling list parameter set in the active adaption parameter set. The value of scaling_list_reference_aps_id shall be in the range of 0 to TBD, inclusive. 
3 Conclusion

In this contribution, the extension of Adaptation Parameter Sets syntax for scaling lists is proposed. It clarifies the process for aps_scaling_list_data_present_flag equal to 0, and it is possible to reduce the redundant data in APS. This contribution proposes,
1) New syntax “scaling_list_reference_aps_id” is defined.

2) If aps_scaling_list_data_present_flag equal to 0, scaling_list_reference_aps_id is transmitted.

3) “scaling_list_reference_aps_id” refers to the scaling list parameter set that is transmitted in the past.
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