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Abstract
This contribution presents a proposal for high level signalling of Transform Skip Residual Coding (TSRC), Dependent Quantization (DQ) and Sign Data Hiding (SDH). It is asserted that the proposed changes minimize the impact on the existing design and avoids increasing the number of syntax elements signalled in Slice Header for common cases, in comparison to other proposals being discussed at the 18th JVET meeting (such as the combination of JVET-R0049 and JVET-R0271). The key aspect of the proposal is to derive variables to determine if DQ and SDH is used in a slice while keeping the flags for enabling/disabling DQ and SDH in the picture header. Version 2 of the document fixes a typo in the conclusions. Version 3 of the document fixes an incorrect sentence in the introduction section and adds additional authors to the document. Version 4 of the document updates the patents rights declaration. Version 5 of the document adds additional authors. Version 6 shows change marks compared to -v5-clean and adds additional authors. The -v5 version is also included in the zip file showing all changes compared to the first version of the document.

Introduction
As pointed out in several contributions to the 18th JVET meeting and in discussions at the meeting it is desirable to ensure that when TSRC is disabled in a slice (slice_ts_residual_coding_disabled_flag=1) then DQ and SDH are disabled in that slice.
A decision noted under JVET-R0271 in the meeting notes indicates that it is planned to replace the picture header flags ph_dep_quant_enabled_flag and pic_sign_data_hiding_enabled_flag with corresponding slice header flags sh_dep_quant_enabled_flag and sh_sign_data_hiding_enabled_flag according to variant 3 of JVET-R0271.
However, in a later discussion this decision was re-evaluated and it was requested to consider both variant 2 and variant 3 of JVET-R0271 in combination with both method 1 and method 2 of JVET-R0049.
Problem
It is asserted by the proponents of this contribution that it is undesirable to move the control flags for DQ and SDH from the picture header and slice header as this would increase the number of flags needed to be signalled for many common cases without providing any additional desired flexibility. It is asserted that (apart from the issue related to TSRC) there is no desire to enable DQ/SDH in some slices and disable DQ/SDH in some other slices of the same picture. This flexibility would only increase the number of combinations that needs to be implemented and tested for conformance. An alternative approach would be to require the flags to have the same value in all slices where either Transform Skip or TSRC is disabled. However, requiring them to have the same value in all slices and still signalling them in all slices is inefficient and not aligned with the design principles applied to other high-level syntax elements in VVC.
Proposal
It is proposed to keep the signalling of DQ and SDH flags in picture header, but to disable these tools locally in slices where slice_ts_residual_coding_disabled_flag is equal to 1. This is realized by clearly indicating in the semantics of these tools that when the flag is set to 1 the tool is enabled for slices with slice_ts_residual_coding_disabled_flag equal to 0. New variables are introduced for controlling when the tools are used or not. The complete proposed text is attached. A summary is included below:
Proposed text
The following text changes are proposed. It is marked with yellow highlighting and is in addition to the changes from R0049 method 1 marked in turquoise.
Syntax Table:
Table 3: SPS syntax table
	seq_parameter_set_rbsp( ) {
	Descriptor

		sps_seq_parameter_set_id
	u(4)

		sps_video_parameter_set_id
	u(4)

	  …..
	

		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_slice_present_flag
	u(1)

	  }
	

	  ….
	

	}
	



Table 4: Slice header syntax table
	slice_header( ) {
	Descriptor

	…
	

	  if( sps_ts_residual_coding_disabled_slice_present_flag)
	

		  slice_ts_residual_coding_disabled_flag
	u(1)

		if( ph_lmcs_enabled_flag )
	

			slice_lmcs_enabled_flag
	u(1)

		if( ph_explicit_scaling_list_enabled_flag )
	

			slice_explicit_scaling_list_used_flag
	u(1)

		if( NumEntryPoints > 0 ) {
	

	…
	

	}
	


[bookmark: OLE_LINK169][bookmark: OLE_LINK170]ph_dep_quant_enabled_flag equal to 0 specifies that dependent quantization is disabled for the current picture. ph_dep_quant_enabled_flag equal to 1 specifies that dependent quantization is enabled for the current picture in slices with slice_ts_residual_coding_disabled_flag equal to 0 and disabled in slices with slice_ts_residual_coding_disabled_flag equal to 1. When ph_dep_quant_enabled_flag is not present, it is inferred to be equal to 0.
pic_sign_data_hiding_enabled_flag equal to 0 specifies that sign bit hiding is disabled for the current picture. pic_sign_data_hiding_enabled_flag equal to 1 specifies that sign bit hiding is enabled for the current picture in slices with slice_ts_residual_coding_disabled_flag equal to 0 and disabled in slices with slice_ts_residual_coding_disabled_flag equal to 1. When pic_sign_data_hiding_enabled_flag is not present, it is inferred to be equal to 0.
…
slice_ts_residual_coding_disabled_flag equal to 1 specifies that the residual_coding( ) syntax structure is used to parse the residual samples of a transform skip block for the current slice. slice_ts_residual_coding_disabled_flag equal to 0 specifies that the residual_ts_coding( ) syntax structure is used to parse the residual samples of a transform skip block for the current slice. When slice_ts_residual_coding_disabled_flag is not present, it is infered to be equal to 0.
[bookmark: OLE_LINK132][bookmark: OLE_LINK133]The variable SliceDepQuantEnabled is derived as follows:
[bookmark: OLE_LINK140][bookmark: OLE_LINK141][bookmark: OLE_LINK138][bookmark: OLE_LINK139][bookmark: OLE_LINK134][bookmark: OLE_LINK135]SliceDepQuantEnabled = slice_ts_residual_coding_disabled_flag ? 0: ph_dep_quant_enabled_flag	(xx)
The variable SliceSignDataHidingEnabled is derived as follows:
SliceSignDataHidingEnabled = slice_ts_residual_coding_disabled_flag ? 0 : 
				pic_sign_data_hiding_enabled_flag	(xx)
Truth Table:
Encoder settings of the combination 2: method 1 of R0049 + variation 3 of R0271 for different use cases. 
· Full sequence lossy
· sps_ts_residual_coding_disabled_slice_present_flag = 0
· ph_dep_quant_enabled_flag = 1/0 (can be either 0 or 1)
· ph_sign_data_hiding_enabled_flag = 0/1 (can be either 0 or 1)
· slice_ts_residual_coding_disabled_flag = 0 (inferred) 

· Full sequence lossless
· sps_ts_residual_coding_disabled_slice_present_flag = 1
· ph_dep_quant_enabled_flag = 0 (inferred if sps_dep_quant_enabled_flag )
· ph_sign_data_hiding_enabled_flag=0 (inferred if sps_sign_data_hiding_enabled_flag)
· slice_ts_residual_coding_disabled_flag = 1
 
· Mixed lossy/lossless at slice level 
· sps_ts_residual_coding_disabled_slice_present_flag = 1
· ph_dep_quant_enabled_flag = 0/1 (0 for lossless, 1 for lossy)
· ph_sign_data_hiding_enabled_flag = 0/1 (0 for lossless, 1 for lossy)
· slice_ts_residual_coding_disabled_flag = 1/0 ( 1 for lossless, 0 for lossy)
 
· Only RRC is used for all lossy/lossless cases (assuming low complexity encoder wants to implement only 1 residual coding method)
· sps_ts_residual_coding_disabled_slice_present_flag = 1
· ph_dep_quant_enabled_flag = 0 (inferred if sps_dep_quant_enabled_flag )
· ph_sign_data_hiding_enabled_flag = 0 (inferred if sps_sign_data_hiding_enabled_flag)
· slice_ts_residual_coding_disabled_flag = 1



	 Use case
	sps_TS_enabled
	sps_tsrc_disable_present
	( ph_SDH || ph_DQ )
	sh_tsrc_disable_flag
	Number of PH bits
	Number of SH bits

	TS disabled
	0
	x (0 inferred)
	0/1
	x (0 inferred)
	1
	0

	Lossy in CLVS
	1
	0
	0/1
	x (0 inferred)
	1
	0

	lossless in CLVS**
	1
	1
	x (0 inferred)
	1
	0
	1

	Mixed LL lossy Slices
	1
	1
	1
	1
	1
	1

	Mixed LL lossless Slices
	1
	1
	0
	1
	1
	1

	RRC only
	1
	1
	x (0 inferred)
	1
	0
	1


** is lossless CTC
Comparison to JVET-R0483

	 
	Number of bits in SH

	
	Combination 1:
Method 1 + variation 2
	Combination 2:
Method 1 + variation 3
	Combination 3:
Method 3 + variation 2
	Combination 4:
Method 3 + variation 3
	Proposal

	TS disabled
	1
	1
	1
	1
	0

	Lossy in CLVS
	1
	1
	2
	1*
	0

	lossless in CLVS
	1
	1
	1
	1
	1

	Mixed LL lossy Slices
	2
	1
	2
	1
	1

	Mixed LL lossless Slices
	1
	2
	1
	2
	1

	RRC only
	1
	1
	1
	1
	1



Conclusion
Compared to the variants described in JVET- R0483, the number of syntax elements in the slice header is reduced or the same for all the use-cases. The signalling is more compact in the method described in this document and avoids signalling syntax elements unnecessarily in the slice header for common cases.
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