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Abstract
In the current VVC text, there are some cases that assertedly cause contradition or confusion considering MinCbSizeY:
1) The maximum allowed block size for transform skip may be smaller than MinCbSizeY.
2) [bookmark: _Hlk30210255]log2_parallel_merge_level_minus2 may be smaller than log2_min_luma_coding_block_size_minus2.
3) The coding tools MTS, LFNST, SBT, ISP can only be applied to blocks smaller than a size, which may be smaller than MinCbSizeY.
Four constraints are proposed in this contribution to address the problems above:
1) It is constrained that the maximum allowed block size for transform skip cannot be less than MinCbSizeY.
2) It is constraend that log2_parallel_merge_level_minus2 must be greter than or equal to log2_min_luma_coding_block_size_minus2.
3) It is constrained that sps_transform_skip_enabled_flag and sps_mts_enabled_flag must be equal to 0 when MinCbSizeY is greater than 32.
4) It is constrained that sps_lfnst_enabled_flag, sps_sbt_enabled_flag, and sps_isp_enabled_flag must all be equal to 0 when MinCbSizeY is greater than MaxTbSizeY.
Problem statement
In the current VVC text, the minimum and maximum allowed coding block sizes are derived as MinCbSizeY = 1  <<  MinCbLog2SizeY and CtbSizeY = 1  <<  CtbLog2SizeY respectively. MinCbSizeY (or MinCbLog2SizeY) and CtbSizeY (or CtbLog2SizeY) are used to contrain the values of syntax elements or variables to avoid meaningless or confusing semantics. For example, it is constrainted that when CtbSizeY is less than 64, the value of sps_max_luma_transform_size_64_flag shall be equal to 0. There are still some cases which may cause contradition or confusion considering MinCbSizeY:
1) The maximum allowed block size for transform skip may be smaller than MinCbSizeY. In this case, transform skip can never be applied. Transform skip and BDPCM are actually turned off, despite sps_transform_skip_enabled_flag and sps_bdpcm_enabled_flag are set equal to 1. Furthermore, it is required that the maximum allowed block size for transform skip cannot be larger than 32. If MinCbSizeY is larger than 32, Transform skip is actually turned off, despite sps_transform_skip_enabled_flag is set equal to 1.
2) log2_parallel_merge_level_minus2 may be smaller than log2_min_luma_coding_block_size_minus2.
3) A coding tool may only be applied on blocks with certain sizes. If the certain sizes are out of the range of allowed coding blocks, the coding tool is actully turned off, despite it is enabled in SPS. The coding tools and their applied block sizes are list below. Note that cbWidth and cbHeight denote the width and height of a coding block, respecitively.
a) MTS: Max( cbWidth, cbHeight )  <=  32
b) LFNST: Max( cbWidth, cbHeight )  <=  MaxTbSizeY
c) SBT: Max( cbWidth, cbHeight )  <=  MaxTbSizeY
d) ISP: Max( cbWidth, cbHeight )  <=  MaxTbSizeY
Proposed solution
To address the two problems, the following four aspects are proposed:
1) It is constrained that the maximum allowed block size for transform skip cannot be less than MinCbSizeY.
2) It is constrained that log2_parallel_merge_level_minus2 must be greater than or equal to log2_min_luma_coding_block_size_minus2.
3) It is constrained that sps_transform_skip_enabled_flag and sps_mts_enabled_flag must be equal to 0 when MinCbSizeY is greater than 32.
4) It is constrained that sps_lfnst_enabled_flag, sps_sbt_enabled_flag, and sps_isp_enabled_flag must all be equal to 0 when MinCbSizeY is greater than MaxTbSizeY.

The proposed changes based on JVET-Q2001-vE are as follows, with the deleted text and newly added text highlighted in turquois and yellow, respectively.

sps_transform_skip_enabled_flag equa to 1 specifies that transform_skip_flag may be present in the transform unit syntax. sps_transform_skip_enabled_flag equal to 0 specifies that transform_skip_flag is not present in the transform unit syntax.
When MinCbSizeY is greater than 32, the value of sps_transform_skip_enabled_flag shall be equal to 0.
log2_transform_skip_max_size_minus2 specifies the maximum block size used for transform skip, and shall be in the range of 0 to 3, inclusive.
The variable MaxTsSize is set equal to 1  <<  ( log2_transform_skip_max_size_minus2 + 2 ).
MaxTsSize shall be greater than or equal to MinCbSizeY.

sps_isp_enabled_flag equal to 1 specifies that intra prediction with subpartitions is enabled. sps_isp_enabled_flag equal to 0 specifies that intra prediction with subpartitions is disabled.
When MinCbSizeY is greater than MaxTbSizeY, the value of sps_isp_enabled_flag shall be equal to 0.

sps_mts_enabled_flag equal to 1 specifies that sps_explicit_mts_intra_enabled_flag is present in the sequence parameter set RBSP syntax and sps_explicit_mts_inter_enabled_flag is present in the sequence parameter set RBSP syntax. sps_mts_enabled_flag equal to 0 specifies that sps_explicit_mts_intra_enabled_flag is not present in the sequence parameter set RBSP syntax and sps_explicit_mts_inter_enabled_flag is not present in the sequence parameter set RBSP syntax.
When MinCbSizeY is greater than 32, the value of sps_mts_enabled_flag shall be equal to 0.

sps_sbt_enabled_flag equal to 0 specifies that subblock transform for inter-predicted CUs is disabled. sps_sbt_enabled_flag equal to 1 specifies that subblock transform for inter-predicteds CU is enabled.
When MinCbSizeY is greater than MaxTbSizeY, the value of sps_sbt_enabled_flag shall be equal to 0.

sps_lfnst_enabled_flag equal to 1 specifies that lfnst_idx may be present in intra coding unit syntax. sps_lfnst_enabled_flag equal to 0 specifies that lfnst_idx is not present in intra coding unit syntax.
When MinCbSizeY is greater than MaxTbSizeY, the value of sps_lfnst_enabled_flag shall be equal to 0.

log2_parallel_merge_level_minus2 plus 2 specifies the value of the variable Log2ParMrgLevel, which is used in the derivation process for spatial merging candidates as specified in clause 8.5.2.3, the derivation process for motion vectors and reference indices in subblock merge mode as specified in clause 8.5.5.2, and to control the invocation of the updating process for the history-based motion vector predictor list in clause 8.5.2.1. The value of log2_parallel_merge_level_minus2 shall be in the range of 0 log2_min_luma_coding_block_size_minus2 to CtbLog2SizeY − 2, inclusive. The variable Log2ParMrgLevel is derived as follows:
Log2ParMrgLevel = log2_parallel_merge_level_minus2 + 2
Conclusion
In this contribution, constraints based on minimum coding block size are proposed to make the VVC text clearer. It is recommended to adopt them into the next version of the VVC text.
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