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[bookmark: _GoBack]Abstract
Similar to JVET-R0483, this contribution also combines method 3 of JVET-R0049 with variation 2 and variation 3 of JVET-R0271. However, the new added SPS flag for controlling TSRC is considering as described in the meeting notes (d6) “sps_ts_residual_coding_disabled_flag” instead of “sps_ts_residual_coding_slice_disabled_present_flag”. It is asserted that this changes the semantics of the new added flag changes also the number of bits signaled at SH when the same analysis is performed as in JVET-R0483. This document provides also further analysis about the all possible combinations that can be exercised by the encoder.

Introduction

According to the meeting note (d6), method 1 of JVET-R0049 is considered as:

“
Method 1 as discussed (in combination with R0271):
SPS: sps_transform_skip_enabled_flag
SPS: if( sps_transform_skip_enabled_flag )
	sps_ts_residual_coding_disabled_flag
SH: if( !sps_ts_residual_coding_disabled_flag  &&  !( sh_SDH  | |  sh_DQ ) )
	slice_ts_residual_coding_disabled_flag
”

When considering the “actual” method 3 of JVET-R0049 combination with variant 3 of JVET-R0271 as described in JVET-R0483, the following is considered:

SPS: sps_transform_skip_enabled_flag
SPS: if( sps_transform_skip_enabled_flag )
	sps_ts_residual_coding_slice_disabled_pesent_flag
SH: if( sps_ts_residual_coding_slice_disabled_pesent_flag  &&  !( sh_SDH  | |  sh_DQ ) )
	slice_ts_residual_coding_disabled_flag

The difference is that the slice level flag slice_ts_residual_coding_disabled_flag is signaled if TSRC not disabled at SPS level (sps_ts_residual_coding_disabled_flag = 0) in the first variant, whereas the slice level flag is signaled if the slice control is allowed at SPS level (sps_ts_residual_coding_slice_disabled_pesent_flag = 1). That is, the use of the SPS flag is inversed when comparing the first and the second variant. This has an impact on the signaling at slice level.

This document proposes considering the first variant instead of the second. That is, using sps_ts_residual_coding_disabled_flag instead of sps_ts_residual_coding_slice_disabled_pesent_flag. The asserted benefit is the readability of the specification, where TSRC is considered as a tool that can be switched of at SPS level and also it reduces the signaling overhead at slice level in most operating points. The same analysis of JVET-R0483 (truth table) is used here to have a fair comparison. Further, the total number of encoder options is considered. Finally, having an SPS flag for disabling TRSC can be used to further disable the dependent quantization and sign data hiding at SPS level when TSRC is disabled. This is also noted in the meeting notes: “We don’t want the combination of SDH/DQ enabled with TS enabled and TSRC disabled.”

Proposed methods

Proposal 1: combination of method 1 of R0049 (inverse semantics) + variation 2 of R0271 and improved SPS signaling
Syntax Change

	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_flag
	u(1)

	  }
	

	  ….
	

	  if (! sps_tsrc_disabled_flag)
	

	  	   sps_dep_quant_enabled_flag
	u(1)

		if( !sps_dep_quant_enabled_flag )
	

			sps_sign_data_hiding_enabled_flag
	u(1)

	
	

	}
	



	picture_header_structure( ) {
	Descriptor

	 …
	

		if( sps_dep_quant_enabled_flag )
	

			ph_dep_quant_enabled_flag
	u(1)

		if( sps_sign_data_hiding_enabled_flag   &&  !ph_dep_quant_enabled_flag )
	

			pic_sign_data_hiding_enabled_flag
	u(1)

	…
	


	slice_header( ) {
	Descriptor

	…
	

	    if (!sps_ts_residual_coding_disabled_flag )
	

		  slice_ts_residual_coding_disabled_flag
	u(1)

		if( sps_dep_quant_enabled_flag && !slice_ts_residual_coding_disabled_flag )
	

			slice_dep_quant_enabled_flag
	u(1)

		if( sps_sign_data_hiding_enabled_flag && !slice_dep_quant_enabled_flag && 
    !slice_ts_residual_coding_disabled_flag )
	

			slice_sign_data_hiding_enabled_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)

	 …
	

	}
	


Semantics Change

SPS semantics:
sps_ts_residual_coding_disabled_flag equal to 1 specifies that the residual_coding_ts( ) syntax structure shall not be used to parse the residual samples of a transform skip block. sps_tsrc_disabled_flag equal to 0 specifies that either the residual_ts_coding( ) or residual_ts_coding_ts( ) syntax structures is used to parse the residual samples of a transform skip block.

sps_dep_quant_enabled_flag equal to 0 specifies that dependent quantization is disabled for pictures referring to the SPS. sps_dep_quant_enabled_flag equal to 1 specifies that dependent quantization may be enabled for pictures referring to the SPS. When not present, the value of sps_dep_quant_enabled_flag is inferred to be equal to zero.


PH semantics:
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. 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. When pic_sign_data_hiding_enabled_flag is not present, it is inferred to be equal to 0.
SH semantics
[bookmark: _Hlk38374450]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 01.

Truth Table:


	 Use case
	sps_TS_enabled
	sps_tsrc_disable
	sh_tsrc_disable_flag
	( sh_SDH || sh_DQ )
	Number of SH bits

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

	Lossy in CLVS*
	1
	0
	0
	0/1
	2

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

	Mixed LL lossy Slices
	1
	0
	0
	0/1
	2

	Mixed LL lossless Slices
	1
	0
	1
	x (0 inferred)
	1

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


* is lossy CTC when sh_DQ = 1
** is lossless CTC

[bookmark: _Ref38388480]Number of Possible Combinations

Here, we study the possible combinations for the encoder. Specifically, we consider all the possible values that can be signaled for sps_ts_residual_coding_disabled_flag, slice_ts_residual_coding_disabled_flag, sps_dep_quant_enabled_flag and slice_dep_quant_enabled_flag. The sign data hiding is not considered as it is mutually exclusive with dependent quantization. Also, we didn’t consider TS disabled case as it is common for all proposed methods.

	sps_ts_res_ disabled
	slice_ts_res _disabled
	sps_dep_quant
	slice_dep_quant

	0
	0
	0
	-

	0
	0
	1
	0

	0
	0
	1
	1

	0
	1
	0
	-

	0
	1
	1
	0

	1
	1
	-
	-



That is, proposal 1 has 6 overall possible combinations.

Proposal 2: Combination of method 1 of R0049 (Inverse semantics) + variation 3 of R0271 with improved SPS Signaling
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_flag
	u(1)

	  }
	

	  ….
	

	}
	



	picture_header_structure( ) {
	Descriptor

	 …
	

		if( sps_dep_quant_enabled_flag )
	

			ph_dep_quant_enabled_flag
	u(1)

		if( sps_sign_data_hiding_enabled_flag   &&  !ph_dep_quant_enabled_flag )
	

			pic_sign_data_hiding_enabled_flag
	u(1)

	…
	




	[bookmark: _Hlk38379521]slice_header( ) {
	Descriptor

	…
	

		if( sps_dep_quant_enabled_flag )
	

	[bookmark: _Hlk38374508]		slice_dep_quant_enabled_flag
	u(1)

		if( sps_sign_data_hiding_enabled_flag && !slice_dep_quant_enabled_flag )
	

	[bookmark: _Hlk38374521]		slice_sign_data_hiding_enabled_flag
	u(1)

	  if( !sps_ts_residual_coding_disabled_flag &&   !slice_dep_quant_enabled_flag && ! slice_sign_data_hiding_enabled_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: _Hlk37370110]Semantics Change

SPS semantics:
sps_ts_residual_disabled_flag equal to 1 specifies that the residual_coding_ts( ) syntax structure shall not be used to parse the residual samples of a transform skip block. sps_tsrc_disabled_flag equal to 0 specifies that either the residual_ts_coding( ) or residual_ts_coding_ts( ) syntax structures is used to parse the residual samples of a transform skip block.

sps_dep_quant_enabled_flag equal to 0 specifies that dependent quantization is disabled for pictures referring to the SPS. sps_dep_quant_enabled_flag equal to 1 specifies that dependent quantization may be enabled for pictures referring to the SPS. When not present, the value of sps_dep_quant_enabled_flag is inferred to be equal to zero.

PH semantics:
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. 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. When pic_sign_data_hiding_enabled_flag is not present, it is inferred to be equal to 0.
SH semantics
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! (slice_dep_quant_enabled_flag || slice_sign_data_hiding_enabled_flag).
Truth Table:

	 Use case
	sps_TS_enabled
	sps_tsrc_disable
	( sh_SDH || sh_DQ )
	sh_tsrc_disable_flag
	Number of SH bits

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

	Lossy in CLVS*
	1
	0
	(0)/1
	(0/1)x (0 inferred)
	(2)/1

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

	Mixed LL lossy Slices
	1
	0
	1
	x (0 inferred)
	1

	Mixed LL lossless Slices
	1
	0
	0
	1
	2

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


* is lossy CTC when sh_DQ = 1
** is lossless CTC

[bookmark: _Ref38388485]Number of Possible Combinations

Here, we study the possible combinations for the encoder. Specifically, we consider all the possible values that can be signaled for sps_ts_residual_coding_disabled_flag, slice_ts_residual_coding_disabled_flag, sps_dep_quant_enabled_flag and slice_dep_quant_enabled_flag. The sign data hiding is not considered as it is mutually exclusive with dependent quantization. Also, we didn’t consider TS disabled case as it is common for all proposed methods.

	sps_ts_res_ disabled
	sps_dep_quant
	slice_dep_quant
	slice_ts_res _disabled

	0
	0
	-
	0

	0
	0
	-
	1

	0
	1
	0
	0

	0
	1
	0
	1

	0
	1
	1
	-

	1
	-
	-
	-



That is, proposal 2 has 6 overall possible combinations.
Discussion

Comparison of SH bits


	 
	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 1
	Proposal 2

	TS disabled
	1
	1
	1
	1
	1
	1

	Lossy in CLVS
	1
	1
	2
	2/1
	2
	2/1

	lossless in CLVS**
	1
	1
	1
	1
	0
	0

	Mixed LL lossy Slices
	2
	1
	2
	1
	2
	1

	Mixed LL lossless Slices
	1
	2
	1
	2
	1
	2

	RRC only
	1
	1
	1
	1
	0
	0


Columns in blue are obtained from JVET-R0483 with the following comment (*some disagree whether such use cases are realistic.)

Comparison of number of combinations

To better understand the impact of adding the SPS flag, we compare the number of combinations obtained from other combinations provided in JVET-R0483, as done in done in ‎2.1.4 and ‎2.2.4. This described in detail in the following subsections.

A summary table is given here:

	
	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 1
	Proposal 2

	Number overall possible combinations
	11
	10
	6
	6
	6
	6




Combination 1 of JVET-R0483


	sps_ts_res_disabled_prsent
	slice_ts_res_disabled 
	sps_dep_quant 
	slice_dep_quant

	0
	0
	0
	-

	0
	0
	1
	0

	0
	0
	1
	1

	0
	1
	0
	-

	0
	1
	1
	-

	1
	-
	0
	-

	1
	-
	1
	0

	1
	-
	1
	1

	1
	-
	0
	-

	1
	-
	1
	0

	1
	-
	1
	1



That is, combination 1 has 11 overall possible combinations.

Combination 2 of JVET-R0483

	sps_ts_res_disabled_prsent
	sps_dep_quant
	slice_dep_quant
	slice_ts_res _disabled

	[bookmark: _Hlk38389093]0
	0
	-
	-

	0
	1
	0
	-

	0
	1
	1
	-

	0
	1
	1
	-

	1
	0
	-
	0

	1
	0
	-
	1

	1
	0
	-
	-

	1
	1
	0
	0

	1
	1
	0
	1

	1
	1
	1
	-



That is, combination 2 has 10 overall possible combinations.

Combination 3 of JVET-R0483

	slice_ts_res_disabled
	sps_dep_quant 
	slice_dep_quant

	0
	0
	-

	0
	1
	0

	0
	1
	1

	1
	0
	-

	1
	0
	-

	1
	1
	-



That is, combination 4 has 6 overall possible combinations.

Combination 4 of JVET-R0483

	sps_dep_quant
	slice_dep_quant
	slice_ts_res _disabled

	0
	-
	0

	0
	-
	1

	1
	0
	0

	1
	0
	1

	1
	1
	-

	1
	1
	-



That is, combination 4 has 6 overall possible combinations.


Conclusion
This document proposes two variants of combining JVET-R0049 and JVET-R0271 with inverse semantics and improved SPS signaling. The same analysis as done in JVET-R0483 shows that the signaling in slice level in decreased in most cases when either proposal 1 or 2 is used. Further analysis on number of combinations shows that proposal 1 and 2 reduce the total number of encoder options is reduced from 11 to 6 compared to combination 1 and 2 in JVET-R0483.


Patent rights declaration(s)
InterDigital 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: 8	Date Saved: 2020-04-21
image1.png




image2.png




