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Abstract
The proposal is summarized as follows:
1. Replace ue(v) with u(2) for the binarization of the syntax element log2_transform_skip_max_size_minus2
2. Infer sps_transform_skip_enabled_flag to be 0 when MinCbLog2SizeY is larger than 5. Add a requirement of conformance that log2_transform_skip_max_size_minus2 shall be larger than or equal to log2_min_luma_coding_block_size_minus2. 
Introduction 
The current VVC design supports the transform skip scheme. The transform skip scheme is enabled/disabled in SPS, and the maximum block size used for transform skip is signaled in PPS. The syntax design in the VVC Draft 6 [1] are extracted in the table below: 
	Section 7.3.2.3 in VVC Draft 6 version 14: 
	seq_parameter_set_rbsp( ) {
	Descriptor

	  …
	

		sps_transform_skip_enabled_flag
	u(1)

	  …
	



Section 7.4.3.3 in VVC Draft 6 version 14:
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 

Section 7.3.2.4 in VVC Draft 6 version 14:
	pic_parameter_set_rbsp( ) {
	Descriptor

	 …
	

		if( sps_transform_skip_enabled_flag )
	

			log2_transform_skip_max_size_minus2
	ue(v)

	 …
	



Section 7.4.3.4 in VVC Draft 6 version 14:
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. 
When not present, the value of log2_transform_skip_max_size_minus2 is inferred to be equal to 0.
The variable MaxTsSize is set equal to 1  <<  ( log2_transform_skip_max_size_minus2 + 2 ).




[bookmark: _GoBack]Two main issues and the related proposed changes are discussed in the following sections.

Binarization of log2_transform_skip_max_size_minus2
Current VVC6: 0-th order Exp-Golomb-coded binarization, i.e., 0, 010, 011 and 00100, are used for 4 different values, respectively, of log2_transform_skip_max_size_minus2.
· 5 bits in the worst case to signal log2_transform_skip_max_size_minus2.

Proposed 1: Replace ue(v) with u(2) for the binarization of the syntax element log2_transform_skip_max_size_minus2
· The worst case reduces to 2 bits from 5 bits 

The syntax changes to VVC Draft 6 are as described in the following table with yellow change mark:
	Section 7.3.2.4 in VVC Draft 6 version 14:
	pic_parameter_set_rbsp( ) {
	Descriptor

	  …
	

		if( sps_transform_skip_enabled_flag )
	

			log2_transform_skip_max_size_minus2
	ue(v)
u(2)

	 …
	






Cleanup the signaling of sps_transform_skip_enabled_flag and log2_transform_skip_max_size_minus2
Issue 2.1: If MinCbLog2SizeY is larger than 5, it is redundant to signal transform skip parameters in high level syntax, i.e., sps_transform_skip_enabled_flag and log2_transform_skip_max_size_minus2. 
Transform skip cannot be enabled in the blocks larger than 32x32.
MaxTsSize must be larger than or equal to MinCbSizeY by MinCbSizeY. 

Proposed 2.1: Infer sps_transform_skip_enabled_flag to be 0 when MinCbLog2SizeY is larger than 5. Add a requirement of conformance that log2_transform_skip_max_size_minus2 shall be larger than or equal to log2_min_luma_coding_block_size_minus2. Besides, log2_transform_skip_max_size_minus2 is moved to SPS to avoid the parsing dependency issue between PPS and SPS.

Issue 2.2: There is a bug on semantics interpretation when parsing a value of log2_transform_skip_max_size_minus2, which is smaller than log2_min_luma_coding_block_size_minus2.


· MaxTsSize must be larger than or equal to MinCbSizeY by MinCbSizeY.
Proposed 2.2: Add a requirement of conformance that log2_transform_skip_max_size_minus2 shall be larger than or equal to log2_min_luma_coding_block_size_minus2. Besides, log2_transform_skip_max_size_minus2 is moved to SPS to avoid the parsing dependency issue between PPS and SPS.


The syntax changes to VVC Draft 6 are as described in the following table with yellow change mark:
	Section 7.3.2.3 in VVC Draft 6 version 14: 
	seq_parameter_set_rbsp( ) {
	Descriptor

	  …
	

		log2_ctu_size_minus5
	u(2)

		log2_min_luma_coding_block_size_minus2
	ue(v)

	  …
	

	  if( MinCbLog2SizeY <= 5 )
	

		  sps_transform_skip_enabled_flag
	u(1)

	   if( sps_transform_skip_enabled_flag )
	

			log2_transform_skip_max_size_minus2
	ue(v)

	  …
	



Section 7.4.3.3 in VVC Draft 6 version 14:
log2_min_luma_coding_block_size_minus2 plus 2 specifies the minimum luma coding block size.
The variables CtbLog2SizeY, CtbSizeY, MinCbLog2SizeY, MinCbSizeY, IbcBufWidthY, IbcBufWidthC and Vsize are derived as follows:
CtbLog2SizeY = log2_ctu_size_minus5 + 5		(7‑15)
CtbSizeY = 1  <<  CtbLog2SizeY		(7‑16)
MinCbLog2SizeY = log2_min_luma_coding_block_size_minus2 + 2   	(7‑17)
MinCbSizeY = 1  <<  MinCbLog2SizeY		(7‑18)
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. If not present, 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. 
When not present, the value of log2_transform_skip_max_size_minus2 is inferred to be equal to 0.
The variable MaxTsSize is set equal to 1  <<  ( log2_transform_skip_max_size_minus2 + 2 ).
It is a requirement of bitstream conformance that the value of log2_transform_skip_max_size_minus2 shall be larger than or equal to log2_min_luma_coding_block_size_minus2.

Section 7.3.2.4 in VVC Draft 6 version 14:
	pic_parameter_set_rbsp( ) {
	Descriptor

	 …
	

		if( sps_transform_skip_enabled_flag )
	

			log2_transform_skip_max_size_minus2
	ue(v)

	 …
	



Section 7.4.3.4 in VVC Draft 6 version 14:
[bookmark: _Hlk17730905]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. 
When not present, the value of log2_transform_skip_max_size_minus2 is inferred to be equal to 0.
The variable MaxTsSize is set equal to 1  <<  ( log2_transform_skip_max_size_minus2 + 2 ).




Reference
[1] [bookmark: _Ref533768615]B. Bross, J. Chen and S. Liu, “Versatile Video Coding (Draft 6)”, JVET-O2001, the 15th JVET meeting, Jul. 2019, Gothenburg, Sweden.
Patent rights declaration(s)
Qualcomm may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).

	Page: 3	Date Saved: 2019-10-042019-09-25
image1.png




image2.png




