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Abstract
This contribution proposes two aspects to clean up the signaling of sps_max_luma_transform_size_64_flag  and slice_ts_residual_coding_disabled_flag. 
· In aspect 1, if the luma CTB size is not larger than 32, sps_max_luma_transform_size_64_flag is not signalled and inferred to be 0. 
· In aspect 2, two methods are proposed to reduce the signaling overhead of slice_ts_residual_coding_disabled_flag in slice header.
· Method 1: an SPS level flag is introduced to indicate the presence of slice_ts_residual_coding_disabled_flag in the bitstream. The proposed SPS level flag is signalled if the sps_transform_skip_enabled_flag is equal to 1.
· Method 2: if the sps_transform_skip_enabled_flag is equal to 0, slice_ts_residual_coding_disabled_flag is not signalled and inferred to be 0. 
Problem Statement
In VVC draft 8 [1], the maximum transform size can be either 32 or 64 depending on the value of the sps_max_luma_transform_size_64_flag. Following is the semantic of the sps_max_luma_transform_size_64_flag. 
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 CtbSizeY is less than 64, the value of sps_max_luma_transform_size_64_flag shall be equal to 0.
From the above semantic, it is defined that the value of sps_max_luma_transform_size_64_flag shall be 0 if CtbSizeY is less than 64. However, in the syntax table of the current VVC design, sps_max_luma_transform_size_64_flag is always signalled regardless of the value of CTB size. However, if the CTB size is not larger than 32, sps_max_luma_transform_size_64_flag does not need to be signalled and can be inferred to 0.  
At the 17th JVET meeting, the slice_ts_residual_coding_disabled_flag is adopted to improve the coding efficiency of lossless coding. In the current VVC draft, slice_ts_residual_coding_disabled_flag  is always signalled in the slice header. However, in most of the cases, the codec operates in lossy mode and the possibility of setting slice_ts_residual_coding_disabled_flag = 0 is much higher. Therefore, an SPS level control of the presence of slice_ts_residual_coding_disabled_flag is reportedly beneficial to reduce the slice header signaling overhead. 
Proposed methods
Aspect 1: Signaling of maximum transform size
The proposed method signals sps_max_luma_transform_size_64_flag only if CtbSizeY is greater than 32. If CtbSizeY is not greater than 32, sps_max_luma_transform_size_64_flag is inferred to be 0.  Table 1 shows the part of the SPS syntax table of the proposed method. The highlighted portion shows the changes of the proposed method as compared to the VVC draft 8. 

[bookmark: _Ref36123681]Table 1: part of SPS syntax table of aspect 1
	    if (CtbSizeY > 32)
	

		   sps_max_luma_transform_size_64_flag
	u(1)



[bookmark: _GoBack]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.
When CtbSizeY is less than 64, the value of sps_max_luma_transform_size_64_flag shall be equal to 0.
Aspect 2: Signaling of residual coding method
Two options are proposed to reduce the signaling overhead of slice_ts_residual_coding_disabled_flag in slice header.
Method 1: 
In method 1, an additional SPS level flag is introduced to indicate the presence of slice_ts_residual_coding_disabled_flag in the bitstream. The semantics of the proposed SPS level flag sps_ts_residual_coding_disabled present_flag are given below. 
sps_ts_residual_coding_disabled_present_flag equal to 1 specifies that the syntax element slice_ts_residual_coding_disabled_flag may be present in slice headers that refer to this SPS. sps_ts_residual_coding_disabled_present_flag equal to 0 specifies that the syntax element slice_ts_residual_coding_disabled_flag is not present in slice headers that refer to this SPS. If not present, sps_ts_residual_coding_disabled_present_flag is inferred to be 0.
Table 2 and Table 3 shows the SPS and slice level syntax table of the proposed method. The highlighted portions are the changes as compared to VVC draft 8. As shown in Table 3, the slice_ts_residual_coding_disabled_flag is signaled if sps_ts_residual_coding_disabled_present_flag == 1. If sps_ts_residual_coding_disabled_present_flag == 0, slice_ts_residual_coding_disabled_flag is inferred to be 0. 
[bookmark: _Ref36126728]Table 2: SPS syntax table of the aspect 2: method 1
	seq_parameter_set_rbsp( ) {
	Descriptor

	….
	

		sps_transform_skip_enabled_flag
	u(1)

		if( sps_transform_skip_enabled_flag ) {
	

			log2_transform_skip_max_size_minus2
	ue(v)

			sps_bdpcm_enabled_flag
	u(1)

	         sps_ts_residual_coding_disabled_present_flag
	u(1)

		}
	

	}
	


[bookmark: _Ref35955820]
[bookmark: _Ref36214485]Table 3: Slice syntax table of the aspect 2: method 1
	slice_header( ) {
	Descriptor

	..
	

	     if(sps_ts_residual_coding_disabled_present_flag)
	

		   slice_ts_residual_coding_disabled_flag
	u(1)

	..
	



Method 2: 
In VVC draft 8, slice_ts_residual_coding_disabled_flag is always signaled even if the transform skip mode is disabled in SPS level. In method 2, it is proposed to signal slice_ts_residual_coding_disabled_flag only if sps_transform_skip_enabled_flag is equal to 1. 
Table 4: Slice syntax table of the aspect 2: method 2
	slice_header( ) {
	Descriptor

	..
	

	     if(sps_transform_skip_enabled_flag)
	

		   slice_ts_residual_coding_disabled_flag
	u(1)

	..
	


Conclusion
In this contribution, methods to clean up the HLS related to transform and transform skip are proposed.  In aspect 1, if the luma CTB size is not larger than 32, sps_max_luma_transform_size_64_flag is not signalled and inferred to be 0. In aspect 2, two methods are introduce to reduce the signaling overhead of the slice_ts_residual_coding_disabled_flag in slice header. The first method introduces an SPS level flag to indicate the presence of slice_ts_residual_coding_disabled_flag in the slice header, and the second method controls the signaling  of slice_ts_residual_coding_disabled_flag depending on whether transform skip mode is enabled at the sequence level or not. 
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