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Abstract
This document combines proposals JVET-P0196 and JVET-P0392. The following results are reported: 0.19% gain, 101% EncT and 100% DecT for AI and 0.18% gain, 101%, 100% DecT in the RA case.
Introduction 
This proposal combines two aspects present in JVET-P0196 and JVET-P0392: 
1) MTS signalling is moved from the transform unit syntax to after LFNST signalling. 
2) The restriction that disallows the usage of LFNST if the CU is using ISP is removed. 
In the proposed syntax, both LFNST and MTS are signalled in the same place (at the end of the CU) and both are signalled conditionally to the last significant position syntax element. This aspect is compatible with the removal of the ISP-LFNST restriction, so that now the LFNST can be applied to all intra-predicted blocks with the appropriate size. 
More details of these aspects can be found in JVET-P0196 and JVET-P0392.  

Experimental results
According to the common test conditions, the proposed method is evaluated for intra-only (AI) and random-access (RA) configuration with the VTM-6.0 software. The corresponding simulations were conducted on an Intel Xeon cluster (E5-2697A v4, AVX2 on, turbo boost off) with Linux OS and a GCC 7.2.1 compiler. SCC TGM sequences have also been simulated.

Table I: Results for the AI configuration
	
	All Intra Main10 

	
	Over VTM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.14%
	-0.52%
	-0.40%
	103%
	100%

	Class A2
	-0.10%
	-0.33%
	-0.34%
	102%
	101%

	Class B
	-0.16%
	-0.51%
	-0.62%
	101%
	99%

	Class C
	-0.30%
	-0.40%
	-0.33%
	99%
	101%

	Class E
	-0.23%
	-0.57%
	-0.60%
	101%
	100%

	Overall 
	-0.19%
	-0.47%
	-0.47%
	101%
	100%

	Class D
	-0.21%
	-0.30%
	-0.27%
	101%
	104%

	Class F 
	-0.21%
	-0.29%
	-0.30%
	101%
	101%



Table II: Results for the RA configuration
	
	Random Access Main 10

	
	Over VTM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.17%
	-0.34%
	-0.14%
	102%
	99%

	Class A2
	-0.09%
	-0.19%
	-0.25%
	101%
	99%

	Class B
	-0.18%
	-0.12%
	-0.09%
	101%
	101%

	Class C
	-0.25%
	-0.12%
	-0.31%
	101%
	100%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.18%
	-0.18%
	-0.19%
	101%
	100%

	Class D
	-0.20%
	-0.46%
	-0.20%
	100%
	98%

	Class F 
	-0.17%
	-0.21%
	0.10%
	100%
	97%




Draft changes
Changes are highlighted in yellow

	coding_unit( x0, y0, cbWidth, cbHeight, cqtDepth, treeType, modeType ) {

	… 

			LfnstDcOnly = 1

			LfnstZeroOutSigCoeffFlag = 1

			MtsZeroOutSigCoeffFlag = 1

			transform_tree( x0, y0, cbWidth, cbHeight, treeType )

			lfnstWidth = ( treeType  = =  DUAL_TREE_CHROMA )  ?  cbWidth / SubWidthC
								  :  cbWidth
								  : ( IntraSubPartitionsSplitType  = =  ISP_VER_SPLIT)  ?  cbWidth / NumIntraSubPartitions  :  cbWidth

			lfnstHeight = ( treeType  = =  DUAL_TREE_CHROMA )  ?  cbHeight  /  SubHeightC
								  :  cbHeight
								  : ( IntraSubPartitionsSplitType  = =  ISP_HOR_SPLIT)  ?  cbHeight / NumIntraSubPartitions  :  cbHeight

			if( Min( lfnstWidth, lfnstHeight )  >= 4  &&  sps_lfnst_enabled_flag  = =  1  &&  
			CuPredMode[ chType ][ x0 ][ y0 ]  = =  MODE_INTRA  &&  
			IntraSubPartitionsSplitType  = =  ISP_NO_SPLIT  &&  
			( !intra_mip_flag[ x0 ][ y0 ]  | |  Min( lfnstWidth, lfnstHeight )  >=  16 )   &&  
			tu_mts_idx[ x0 ][ y0 ]  = =  0 &&  Max( cbWidth, cbHeight )  <=  MaxTbSizeY) {

				if( ( IntraSubPartitionsSplitType !  = ISP_NO_SPLIT | | LfnstDcOnly  = =  0 ) &&  LfnstZeroOutSigCoeffFlag  = =  1 )

					lfnst_idx[ x0 ][ y0 ]

			}

			if( treeType  !=  DUAL_TREE_CHROMA &&  lfnst_idx[ x0 ][ y0 ] = =  0  &&
			transform_skip_flag[ x0 ][ y0 ]  = =  0  && Max( cbWidth, cbHeight )  <=  32  &&
			IntraSubPartitionsSplit[ x0 ][ y0 ]  = =  ISP_NO_SPLIT &&  ( !cu_sbt_flag ) &&
			MtsZeroOutSigCoeffFlag  = =  1 && tu_cbf_luma[ x0 ][ y0 ] ) {

				if( ( ( CuPredMode[ chType ][ x0 ][ y0 ] = = MODE_INTER && 
				sps_explicit_mts_inter_enabled_flag )  
				| | ( CuPredMode[ chType ][ x0 ][ y0 ] = = MODE_INTRA && 
				sps_explicit_mts_intra_enabled_flag ) ) )

					mts_idx[ x0 ][ y0 ]

			}

	…




	transform_unit( x0, y0, tbWidth, tbHeight, treeType, subTuIndex, chType ) {

	… 

		if( tu_cbf_luma[ x0 ][ y0 ]   &&  treeType  !=  DUAL_TREE_CHROMA
		 &&  ( tbWidth  <=  32 )  &&  ( tbHeight  <=  32 ) 
		 &&  ( IntraSubPartitionsSplit[ x0 ][ y0 ]  = =  ISP_NO_SPLIT )  &&  ( !cu_sbt_flag ) ) {

			if( sps_transform_skip_enabled_flag  &&  !BdpcmFlag[ x0 ][ y0 ]  &&
			tbWidth  <=  MaxTsSize && tbHeight  <=  MaxTsSize )

				transform_skip_flag[ x0 ][ y0 ]

			if( ( ( CuPredMode[ chType ][ x0 ][ y0 ] = = MODE_INTER && 
			sps_explicit_mts_inter_enabled_flag )  
			| | ( CuPredMode[ chType ][ x0 ][ y0 ] = = MODE_INTRA && 
			sps_explicit_mts_intra_enabled_flag ) )  &&  ( !transform_skip_flag[ x0 ][ y0 ] ) )

				tu_mts_idx[ x0 ][ y0 ]

		}

	…



	residual_coding( x0, y0, log2TbWidth, log2TbHeight, cIdx ) {

	…

		if( ( tu_mts_idx[ x0 ][ y0 ] > 0 | | 
		  ( cu_sbt_flag  &&  log2TbWidth < 6  &&  log2TbHeight < 6 ) )
		   &&  cIdx = = 0  &&  log2TbWidth > 4 )

			log2ZoTbWidth = 4

		else

			log2ZoTbWidth = Min( log2TbWidth, 5 )

		MaxCcbs = 2 * ( 1 << log2TbWidth ) * ( 1<< log2TbHeight )

		if( tu_mts_idx[ x0 ][ y0 ] > 0 | | 
		  ( cu_sbt_flag  &&  log2TbWidth < 6  &&  log2TbHeight < 6 ) )
		   &&  cIdx = = 0  &&  log2TbHeight > 4 )

			log2ZoTbHeight = 4

		else

			log2ZoTbHeight = Min( log2TbHeight, 5 )

	…

		if( ( lastSubBlock > 0  &&  log2TbWidth >= 2  &&  log2TbHeight >= 2 )  | | 
		( lastScanPos > 7  &&  ( log2TbWidth = = 2  | |  log2TbWidth = = 3 )  && 
		log2TbWidth = = log2TbHeight ) ) 

			LfnstZeroOutSigCoeffFlag = 0

		if( ( LastSignificantCoeffX > 15  | |  LastSignificantCoeffY > 15 ) && cIdx = = 0 ) 

			MtsZeroOutSigCoeffFlag = 0

	…



The variable trTypeHor specifying the horizontal transform kernel and the variable trTypeVer specifying the vertical transform kernel are derived as follows:
· If cIdx is greater than 0, trTypeHor and trTypeVer are set equal to 0.
· When any of the following conditions is true, trTypeHor and TrTypeVer are set equal to 0:
· cIdx is greater than 0
· IntraSubPartitionsSplitType is not equal to ISP_NO_SPLIT and lfnst_idx[ xTbY ][ yTbY ] is not equal to 0

Conclusion
[bookmark: _GoBack]The reported results show a gain 0.19% in AI and 0.18% in RA. It can be observed that these results are almost the sum of the individual gains reported in JVET-P0196 and JVET-P0392, which confirms that the proposed aspects can be combined without problems.
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