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Abstract

In this proposal, the signaling of maximum coding unit (CU) size, minimum transform unit (TU) size and maximum RQT depth information in sequence parameter set (SPS) is discussed. Considering the constraints of CU and TU sizes in current HEVC, slightly different signaling methods are proposed. It is reported that the proposed methods can not only save bits in SPS, but also avoid potential incorrect settings of encoding parameters.
1 Introduction
In HEVC, the maximum/minimum size information of CU and TU are signaled in SPS. Generally, the efficiency of the signaling can be further improved.
Firstly, it is not so efficient to code log2_diff_max_min_coding_block_size, the difference between maximum and minimum CU size, with variable length coding ue(v). In practice, CU is limited to certain sizes, i.e. from 8x8 to 64x64. Normally, log2_diff_max_min_coding_block_size is between 0 and 3. If further extension is preferred, a range between 0 and 7 should be sufficient, which allows maximum CU size of 1024x1024. Accordingly, fixed-length coding such as u(2) or u(3) is desired for log2_diff_max_min_coding_block_size.
Secondly, it is not so efficient to independently code log2_min_transform_block_size_minus2, which defines the minimum TU size. Considering that minimum TU size shall be smaller than minimum CU size which has already been signaled, it is more efficient to code the difference between the minimum TU size and the minimum CU size.
Thirdly, it is not necessary to use variable length coding for log2_diff_max_min_transform_block_size, which defines the difference between maximum and minimum TU sizes. Since only 4 different sizes of transform in HEVC, i.e., 4x4, 8x8, 16x16, and 32x32, log2_diff_max_min_transform_block_size is between 0 and 3. Consequently, 2-bit fixed length coding should be sufficient for log2_diff_max_min_transform_block_size.
Similarly to log2_diff_max_min_transform_block_size, max_transform_hierarchy_depth_inter and max_transform_hierarchy_depth_intra, which define the maximum RQT depth for inter and intra, are both between 1 and 4. It is more efficient to code max_transform_hierarchy_depth_inter_minus1 and max_transform_hierarchy_depth_intra_minus1 with 2-bit fixed length coding instead.
2 Proposed Signaling Method
Based on the above analysis, it is proposed to modify SPS and corresponding semantics as in section 2.1 and 2.2, respectively.

2.1 Sequence parameter set RBSP syntax

	seq_parameter_set_rbsp( ) {
	Descriptor

	
profile_idc
	u(8)

	
…
	

	
log2_min_coding_block_size_minus3
	ue(v)

	
log2_diff_max_min_coding_block_size
	ue(v) u(2)/u(3)

	
log2_min_transform_block_size_minus2
	ue(v)

	
log2_min_cu_size_minus_min_tu_size_minus1
	ue(v)

	
log2_diff_max_min_transform_block_size
	ue(v) u(2)

	
log2_min_pcm_coding_block_size_minus3
	ue(v)

	
max_transform_hierarchy_depth_inter_minus1
	ue(v) u(2)

	
max_transform_hierarchy_depth_intra_minus1
	ue(v) u(2)

	
…
	

	
rbsp_trailing_bits( )
	

	}
	


2.2 Sequence parameter set RBSP semantics
log2_min_cu_size_minus_min_tu_size_minus1 + 1 specifies the difference between minimum CU size and minimum TU size. Accordingly, the minimum TU size can be derived using the minimum CU size, Log2MinCUSize, by using  Log2MinCUSize -log2_min_cu_size_minus_min_tu_size_minus1 – 1.

max_transform_hierarchy_depth_intra_minus1 + 1 specifies the maximum hierarchy depth for transform blocks of coding blocks coded in intra prediction mode.

max_transform_hierarchy_depth_inter_minus1 + 1 specifies the maximum hierarchy depth for transform units of coding units coded in inter prediction mode.

3 Conclusions
In this proposal, the signaling method of maximum CU size, minimum TU size and maximum RQT depth information is improved. Moreover, the implicit constraints between minimum CU and TU sizes are included into the semantics, which will avoid improper TU and CU size settings in practice.
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