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Abstract
This document proposes two options regarding CTU size signaling. Option 1 proposes to use two flags use_smallest_ctu_size_flag and use_largest_ctu_size_flag to replace log2_ctu_size_minus5. Option 2 reserves the last value of log2_ctu_size_minus5 equal to 3 for future extension.
Introduction
VTM-6.0 uses fixed-length coding u(2) to encode CTU size, and the related syntax is log2_ctu_size_minus5 in SPS. There are only three choices of CTU size, namely 3232, 6464, and 128128. The corresponding codewords are 0 for 3232, 1 for 6464, and 2 for 128128. Using u(2) wastes one bit if the encoded number is 0 or 1. Moreover, other CTU sizes such as 256256 might be useful for future extensions.
Proposed Solution
2.1 Replace log2_ctu_size_minus5
It is proposed to use two separate syntaxes use_smallest_ctu_size_flag and use_largest_ctu_size_flag to signal CTU size, each of which uses u(1). The proposed technique further avoids the redundant sps_max_luma_transform_size_64_flag signaling in case CTU size is 3232.
The following proposed text modifications are based on VVC Draft 6 [1]. The added texts are highlighted in green, and deleted texts are marked by red strikethrough.
In syntax table 7.3.2.3 “Sequence parameter set RBSP syntax”, changes are provided as follows:

		qtbtt_dual_tree_intra_flag
	u(1)

		log2_ctu_size_minus5
	u(2)

		use_smallest_ctu_size_flag
	u(1)

		if ( !use_smallest_ctu_size_flag )
	

		use_largest_ctu_size_flag
	u(1)

		log2_min_luma_coding_block_size_minus2
	ue(v)

	…
	

	if ( !use_smallest_ctu_size_flag )
	

		sps_max_luma_transform_size_64_flag
	u(1)



In section 7.4.3.3 “Sequence parameter set RBSP semantics”, changes are provided as follows:

log2_ctu_size_minus5 specifies the luma coding tree block size of each CTU. It is a requirement of bitstream conformance that the value of log2_ctu_size_minus5 be less than or equal to 2.
use_smallest_ctu_size_flag equal to 1 specifies that the luma coding tree block size of each CTU is equal to 32x32. use_smallest_ctu_size_flag equal to 0 specifies that use_largest_ctu_size_flag is present.
use_largest_ctu_size_flag equal to 1 specifies that the luma coding tree block size of each CTU is equal to 128x128. use_largest_ctu_size_flag equal to 0 specifies that the luma coding tree block size of each CTU is equal to 64x64.
log2_min_luma_coding_block_size_minus2 plus 2 specifies the minimum luma coding block size.
The variables CtbLog2SizeY, CtbSizeY, MinCbLog2SizeY, MinCbSizeY, MinTbLog2SizeY, MaxTbLog2SizeY, MinTbSizeY, MaxTbSizeY, PicWidthInCtbsY, PicHeightInCtbsY, PicSizeInCtbsY, PicWidthInMinCbsY, PicHeightInMinCbsY, PicSizeInMinCbsY, PicSizeInSamplesY, PicWidthInSamplesC and PicHeightInSamplesC are derived as follows:
CtbLog2SizeY = log2_ctu_size_minus5									 
if ( use_smallest_ctu_size_flag )
	CtbLog2SizeY = 0
elseif ( use_largest_ctu_size_flag )
	CtbLog2SizeY = 2
else
	CtbLog2SizeY = 1
CtbSizeY = 1 << CtbLog2SizeY			
sps_max_luma_transform_size_64_flag equal to 1 specifies that the maximum transform size in luma samples is equal to 64. sps_max_luma_transform_size_64_flag equal to 0 specifies that the maximum transform size in luma samples is equal to 32. When not present, the value of sps_max_luma_transform_size_64_flag is inferred to be equal to 0.
0. Reserve the last value of log2_ctu_size_minus5
Other CTU size value might be used in the future by ITU-T | ISO/IEC. Thus, it is proposed to reserve the last value of log2_ctu_size_minus5 to be 3.
The following proposed text modifications are based on VVC Draft 6 [1]. The added texts are highlighted in green, and deleted texts are marked by red strikethrough.
In section 7.4.3.3 “Sequence parameter set RBSP semantics”, changes are provided as follows:
log2_ctu_size_minus5 specifies the luma coding tree block size of each CTU. It is a requirement of bitstream conformance that tThe value of log2_ctu_size_minus5 be less than or equal to 0, 1, 2 in bitstreams conforming to this version of this Specification. log2_ctu_size_minus5 equal to 3 is reserved for future use by ITU-T | ISO/IEC.
Conclusion
This work proposes to change the syntax of CTU size in SPS from log2_ctu_size_minus5 to use_smallest_ctu_size_flag and use_largest_ctu_size_flag. Moreover, reserve the last value of log2_ctu_size_minus5 to be 3 for future use.
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