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7.3.2.1   Sequence parameter set RBSP syntax
	seq_parameter_set_rbsp( ) {
	Descriptor

	    ……
	

		sps_mts_enabled_flag
	u(1)

		if( sps_mts_enabled_flag ) {
	

			sps_explicit_mts_intra_enabled_flag
	u(1)

			sps_explicit_mts_inter_enabled_flag
	u(1)

		}
	

		……
	

	    sps_st_enabled_flag
	u(1)

	    ……
	

	}
	



7.3.6.11   Residual coding syntax

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

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

			log2TbWidth = 4
	

		else
	

			log2TbWidth = Min( log2TbWidth, 5 )
	

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

			log2TbHeight = 4
	

		else
	

			log2TbHeight = Min( log2TbHeight, 5 )
	

		if( log2TbWidth > 0 )
	

			last_sig_coeff_x_prefix
	ae(v)

		if( log2TbHeight > 0 )
	

			last_sig_coeff_y_prefix
	ae(v)

		if( last_sig_coeff_x_prefix > 3 )
	

			last_sig_coeff_x_suffix
	ae(v)

		if( last_sig_coeff_y_prefix > 3 )
	

			last_sig_coeff_y_suffix
	ae(v)

		log2SbW = ( Min( log2TbWidth, log2TbHeight ) < 2  ?  1  :  2 )
	

		log2SbH = log2SbW
	

		if ( log2TbWidth < 2  &&  cIdx  = =  0 ) {
	

			log2SbW = log2TbWidth
	

			log2SbH = 4 − log2SbW
	

		} else if ( log2TbHeight < 2  &&  cIdx  = =  0 ) {
	

			log2SbH = log2TbHeight
	

			log2SbW = 4 − log2SbH
	

		}
	

		numSbCoeff = 1 << ( log2SbW + log2SbH )
	

		lastScanPos = numSbCoeff
	

		lastSubBlock = ( 1  <<  ( log2TbWidth + log2TbHeight − ( log2SbW + log2SbH ) ) ) − 1
	

		do {
	

			if( lastScanPos  = =  0 ) {
	

				lastScanPos = numSbCoeff
	

				lastSubBlock− −
	

			}
	

			lastScanPos− −
	

			xS = DiagScanOrder[ log2TbWidth − log2SbW ][ log2TbHeight − log2SbH ]
								[ lastSubBlock ][ 0 ]
	

			yS = DiagScanOrder[ log2TbWidth − log2SbW ][ log2TbHeight − log2SbH ]
								[ lastSubBlock ][ 1 ]
	

			xC = ( xS << log2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ lastScanPos ][ 0 ] 
	

			yC = ( yS << log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH ][ lastScanPos ][ 1 ]
	

		} while( ( xC  !=  LastSignificantCoeffX )  | |  ( yC  !=  LastSignificantCoeffY ) )
	

		QState = 0
	

		for( i = lastSubBlock; i  >=  0; i− − ) {
	

			startQStateSb = QState
	

			xS = DiagScanOrder[ log2TbWidth − log2SbW ][ log2TbHeight − log2SbH ]
								[ lastSubBlock ][ 0 ]
	

			yS = DiagScanOrder[ log2TbWidth − log2SbW ][ log2TbHeight − log2SbH ]
								[ lastSubBlock ][ 1 ]
	

			inferSbDcSigCoeffFlag = 0
	

			if( ( i < lastSubBlock )  &&  ( i > 0 ) ) {
	

				coded_sub_block_flag[ xS ][ yS ]
	ae(v)

				inferSbDcSigCoeffFlag = 1
	

			}
	

			firstSigScanPosSb = numSbCoeff
	

			lastSigScanPosSb = −1
	

			remBinsPass1 = ( ( log2SbW + log2SbH ) < 4 ? 8 : 32 )
	

			firstPosMode0 = ( i  = =  lastSubBlock  ? lastScanPos : numSbCoeff − 1 )
	

			firstPosMode1 = −1
	

			for( n = firstPosMode0; n  >=  0  &&  remBinsPass1 >= 4; n− − )  {
	

				xC = ( xS << log2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 0 ] 
	

				yC = ( yS << log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 1 ]
	

				if( coded_sub_block_flag[ xS ][ yS ]  &&  ( n > 0  | |  !inferSbDcSigCoeffFlag )  &&  
				( xC != LastSignificantCoeffX  | |  yC != Last SignificantCoeffY ) )  {
	

					sig_coeff_flag[ xC ][ yC ]
	ae(v)

					remBinsPass1− −
	

					if( sig_coeff_flag[ xC ][ yC ] )
	

						inferSbDcSigCoeffFlag = 0
	

				}
	

				if( sig_coeff_flag[ xC ][ yC ] )  {
	

					numSigCoeff++
	

					abs_level_gt1_flag[ n ]
	ae(v)

					remBinsPass1− −
	

					if( abs_level_gt1_flag[ n ] ) {
	

						par_level_flag[ n ]
	ae(v)

						remBinsPass1− −
	

						abs_level_gt3_flag[ n ]
	ae(v)

						remBinsPass1− −
	

					}
	

					if( lastSigScanPosSb  = =  −1 )
	

						lastSigScanPosSb = n
	

					firstSigScanPosSb = n
	

				}
	

				AbsLevelPass1[ xC ][ yC ] = sig_coeff_flag[ xC ][ yC ] + par_level_flag[ n ] + 
											abs_level_gt1_flag[ n ] + 2 * abs_level_gt3_flag[ n ]
	

				if( dep_quant_enabled_flag )
	

					QState = QStateTransTable[ QState ][ AbsLevelPass1[ xC ][ yC ] & 1 ]
	

				if( remBinsPass1 < 4 )
	

					firstPosMode1 = n − 1
	

			}
	

			for( n = numSbCoeff − 1; n  >=  firstPosMode1; n− − ) {
	

				xC = ( xS << log2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 0 ] 
	

				yC = ( yS << log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 1 ]
	

				if( abs_level_gt3_flag[ n ] )
	

					abs_remainder[ n ]
	ae(v)

				AbsLevel[ xC ][ yC ] = AbsLevelPass1[ xC ][ yC ] +2 * abs_remainder[ n ]
	

			}
	

			for( n = firstPosMode1; n >= 0; n− − ) {
	

				xC = ( xS << log2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 0 ] 
	

				yC = ( yS << log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 1 ]
	

				dec_abs_level[ n ]
	ae(v)

				if(AbsLevel[ xC ][ yC ] > 0 )
	

					firstSigScanPosSb = n
	

				if( dep_quant_enabled_flag )
	

					QState = QStateTransTable[ QState ][ AbsLevel[ xC ][ yC ] & 1 ]
	

			}
	

			if( dep_quant_enabled_flag  | |  !sign_data_hiding_enabled_flag )
	

				signHidden = 0
	

			else
	

				signHidden = ( lastSigScanPosSb − firstSigScanPosSb > 3  ?  1  :  0 )
	

			for( n = numSbCoeff − 1; n  >=  0; n− − ) {
	

				xC = ( xS << log2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 0 ] 
	

				yC = ( yS << log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 1 ]
	

				if( ( AbsLevel[ xC ][ yC ] > 0 )  &&  
				( !signHidden  | |  ( n  !=  firstSigScanPosSb ) ) )
	

					coeff_sign_flag[ n ]
	ae(v)

			}
	

			if( dep_quant_enabled_flag )  {
	

				QState = startQStateSb
	

				for( n = numSbCoeff − 1; n  >=  0; n− − ) {
	

					xC = ( xS << log2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 0 ] 
	

					yC = ( yS << log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 1 ]
	

					if( AbsLevel[ xC ][ yC ] > 0 )
	

						TransCoeffLevel[ x0 ][ y0 ][ cIdx ][ xC ][ yC ] =
							( 2 * AbsLevel[ xC ][ yC ]  −  ( QState > 1 ? 1 : 0 ) ) *
							( 1  −  2 * coeff_sign_flag[ n ] )
	

					QState = QStateTransTable[ QState ][ par_level_flag[ n ] ]
	

			} else {
	

				sumAbsLevel = 0
	

				for( n = numSbCoeff − 1; n  >=  0; n− − ) {
	

					xC = ( xS << log2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 0 ] 
	

					yC = ( yS << log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 1 ]
	

					if( AbsLevel[ xC ][ yC ] > 0 )  {
	

						TransCoeffLevel[ x0 ][ y0 ][ cIdx ][ xC ][ yC ]  = 
							AbsLevel[ xC ][ yC ] * ( 1 − 2 * coeff_sign_flag[ n ] )
	

						if( signHidden )  {
	

							sumAbsLevel  +=  AbsLevel[ xC ][ yC ]
	

							if( ( n  = =  firstSigScanPosSb )  &&  ( sumAbsLevel % 2 )  = =  1 ) )
	

								TransCoeffLevel[ x0 ][ y0 ][ cIdx ][ xC ][ yC ]  =  
									−TransCoeffLevel[ x0 ][ y0 ][ cIdx ][ xC ][ yC ]
	

						}
	

					}
	

				}
	

			}
	

		}
	

	}
	




7.3.6.5   Coding unit syntax

	coding_unit( x0, y0, cbWidth, cbHeight, treeType ) {
	Descriptor

		if( tile_group_type  !=  I  | |  sps_ibc_enabled_flag ) {
	

			if( treeType != DUAL_TREE_CHROMA )
	

				cu_skip_flag[ x0 ][ y0 ]
	ae(v)

			if( cu_skip_flag[ x0 ][ y0 ] = = 0  &&  tile_group_type  !=  I )
	

				pred_mode_flag
	ae(v)

			if( ( ( tile_group_type = = I  &&  cu_skip_flag[ x0 ][ y0 ] = =0 )  | |
			( tile_group_type != I  &&  CuPredMode[ x0 ][ y0 ] != MODE_INTRA ) ) &&
			sps_ibc_enabled_flag )
	

				pred_mode_ibc_flag
	ae(v)

		}
	

		if( CuPredMode[ x0 ][ y0 ]  = =  MODE_INTRA ) {
	

			if( sps_pcm_enabled_flag  &&
			cbWidth >= MinIpcmCbSizeY  &&  cbWidth <= MaxIpcmCbSizeY &&
			cbHeight >= MinIpcmCbSizeY  &&  cbHeight <= MaxIpcmCbSizeY )
	

				pcm_flag[ x0 ][ y0 ]
	ae(v)

			if( pcm_flag[ x0 ][ y0 ] ) {
	

				while( !byte_aligned( ) )
	

					pcm_alignment_zero_bit
	f(1)

				pcm_sample( cbWidth, cbHeight, treeType)
	

			} else {
	

				if( treeType = = SINGLE_TREE  | |  treeType = = DUAL_TREE_LUMA ) {
	

					if( ( y0 % CtbSizeY )  >  0 )
	

						intra_luma_ref_idx[ x0 ][ y0 ]
	ae(v)

					if (intra_luma_ref_idx[ x0 ][ y0 ] = = 0  &&  
					( cbWidth <= MaxTbSizeY  | | cbHeight <= MaxTbSizeY )  &&  
					( cbWidth * cbHeight > MinTbSizeY * MinTbSizeY ))
	

						intra_subpartitions_mode_flag[ x0 ][ y0 ]
	ae(v)

					if( intra_subpartitions_mode_flag[ x0 ][ y0 ] = = 1  &&  
					cbWidth <= MaxTbSizeY  &&  cbHeight <= MaxTbSizeY )
	

						intra_subpartitions_split_flag[ x0 ][ y0 ]
	ae(v)

					if( intra_luma_ref_idx[ x0 ][ y0 ] = = 0  &&  
					intra_subpartitions_mode_flag[ x0 ][ y0 ] = = 0 )
	

						intra_luma_mpm_flag[ x0 ][ y0 ]
	ae(v)

					if( intra_luma_mpm_flag[ x0 ][ y0 ] )
	

						intra_luma_mpm_idx[ x0 ][ y0 ]
	ae(v)

					else
	

						intra_luma_mpm_remainder[ x0 ][ y0 ]
	ae(v)

				}
	

				if( treeType = = SINGLE_TREE  | |  treeType = = DUAL_TREE_CHROMA )
	

					intra_chroma_pred_mode[ x0 ][ y0 ]
	ae(v)

			}
	

		} else if( treeType != DUAL_TREE_CHROMA ) { /* MODE_INTER or MODE_IBC */
	

			if( cu_skip_flag[ x0 ][ y0 ] = = 0 )
	

				merge_flag[ x0 ][ y0 ]
	ae(v)

			if( merge_flag[ x0 ][ y0 ] ) {
	

				merge_data( x0, y0, cbWidth, cbHeight )
	

			} else if ( CuPredMode[ x0 ][ y0 ]  = =  MODE_IBC ) {
	

				mvd_coding( x0, y0, 0, 0 )
	

				mvp_l0_flag[ x0 ][ y0 ]
	ae(v)

				if( sps_amvr_enabled_flag  &&  
				( MvdL0[ x0 ][ y0 ][ 0 ] != 0  | |  MvdL0[ x0 ][ y0 ][ 1 ] != 0 ) ) {
	

					amvr_precision_flag[ x0 ][ y0 ]
	ae(v)

				}
	

			} else {
	

				if( tile_group_type  = =  B )
	

					inter_pred_idc[ x0 ][ y0 ]
	ae(v)

				if( sps_affine_enabled_flag  &&  cbWidth >= 16  &&  cbHeight >= 16 ) {
	

					inter_affine_flag[ x0 ][ y0 ]
	ae(v)

					if( sps_affine_type_flag  &&  inter_affine_flag[ x0 ][ y0 ] )
	

						cu_affine_type_flag[ x0 ][ y0 ]
	ae(v)

				}
	

				if( inter_pred_idc[ x0 ][ y0 ] = = PRED_BI  &&  !inter_affine_flag[ x0 ][ y0 ]  &&
				 RefIdxSymL0 > −1  &&  RefIdxSymL1 > −1 )
	

					sym_mvd_flag[ x0 ][ y0 ]
	ae(v)

				if( inter_pred_idc[ x0 ][ y0 ]  !=  PRED_L1 ) {
	

					if( NumRefIdxActive[ 0 ] > 1  &&  !sym_mvd_flag[ x0 ][ y0 ] )
	

						ref_idx_l0[ x0 ][ y0 ]
	ae(v)

					mvd_coding( x0, y0, 0, 0 )
	

					if( MotionModelIdc[ x0 ][ y0 ] > 0 )
	

						mvd_coding( x0, y0, 0, 1 )
	

					if(MotionModelIdc[ x0 ][ y0 ] > 1 )
	

						mvd_coding( x0, y0, 0, 2 )
	

					mvp_l0_flag[ x0 ][ y0 ]
	ae(v)

				} else {
	

					MvdL0[ x0 ][ y0 ][ 0 ] = 0
	

					MvdL0[ x0 ][ y0 ][ 1 ] = 0
	

				}
	

				if( inter_pred_idc[ x0 ][ y0 ]  !=  PRED_L0 ) {
	

					if( NumRefIdxActive[ 1 ] > 1  &&  !sym_mvd_flag[ x0 ][ y0 ] )
	

						ref_idx_l1[ x0 ][ y0 ]
	ae(v)

					if( mvd_l1_zero_flag  &&  inter_pred_idc[ x0 ][ y0 ]  = =  PRED_BI ) {
	

						MvdL1[ x0 ][ y0 ][ 0 ] = 0
	

						MvdL1[ x0 ][ y0 ][ 1 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 0 ][ 0 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 0 ][ 1 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 1 ][ 0 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 1 ][ 1 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 2 ][ 0 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 2 ][ 1 ] = 0
	

					} else {
	

						if( sym_mvd_flag[ x0 ][ y0 ] ) {
	

							MvdL1[ x0 ][ y0 ][ 0 ] = −MvdL0[ x0 ][ y0 ][ 0 ]
	

							MvdL1[ x0 ][ y0 ][ 1 ] = −MvdL0[ x0 ][ y0 ][ 1 ]
	

						} else
	

							mvd_coding( x0, y0, 1, 0 )
	

						if( MotionModelIdc[ x0 ][ y0 ] > 0 )
	

							mvd_coding( x0, y0, 1, 1 )
	

						if(MotionModelIdc[ x0 ][ y0 ] > 1 )
	

							mvd_coding( x0, y0, 1, 2 )
	

						mvp_l1_flag[ x0 ][ y0 ]
	ae(v)

					}
	

				} else {
	

					MvdL1[ x0 ][ y0 ][ 0 ] = 0
	

					MvdL1[ x0 ][ y0 ][ 1 ] = 0
	

				}
	

				if( ( sps_amvr_enabled_flag  &&  inter_affine_flag  = =  0  &&
				  ( MvdL0[ x0 ][ y0 ][ 0 ]  != 0  | |  MvdL0[ x0 ][ y0 ][ 1 ] != 0  | |
				    MvdL1[ x0 ][ y0 ][ 0 ]  != 0  | |  MvdL1[ x0 ][ y0 ][ 1 ] != 0 ) )  | |
				 ( sps_affine_amvr_enabled_flag  &&  inter_affine_flag[ x0 ][ y0 ]  = =  1  &&
				  ( MvdCpL0[ x0 ][ y0 ][ 0 ] [ 0 ]  != 0  | |  MvdCpL0[ x0 ][ y0 ][ 0 ] [ 1 ] != 0  | |
				    MvdCpL1[ x0 ][ y0 ][ 0 ] [ 0 ]  != 0  | |  MvdCpL1[ x0 ][ y0 ][ 0 ] [ 1 ] != 0  | |
				    MvdCpL0[ x0 ][ y0 ][ 1 ] [ 0 ]  != 0  | |  MvdCpL0[ x0 ][ y0 ][ 1 ] [ 1 ] != 0  | |
				    MvdCpL1[ x0 ][ y0 ][ 1 ] [ 0 ]  != 0  | |  MvdCpL1[ x0 ][ y0 ][ 1 ] [ 1 ] != 0  | |
				    MvdCpL0[ x0 ][ y0 ][ 2 ] [ 0 ]  != 0  | |  MvdCpL0[ x0 ][ y0 ][ 2 ] [ 1 ] != 0  | |
				    MvdCpL1[ x0 ][ y0 ][ 2 ] [ 0 ]  != 0  | |  MvdCpL1[ x0 ][ y0 ][ 2 ] [ 1 ]  !=  0 ) ) {
	

					amvr_flag[ x0 ][ y0 ]
	ae(v)

					if( amvr_flag[ x0 ][ y0 ] )
	

						amvr_precision_flag[ x0 ][ y0 ]
	ae(v)

				}
	

				if( sps_gbi_enabled_flag  &&  inter_pred_idc[ x0 ][ y0 ]  = =  PRED_BI  &&
				luma_weight_l0_flag[ ref_idx_l0 [ x0 ][ y0 ] ]  = =  0  &&
				luma_weight_l1_flag[ ref_idx_l1 [ x0 ][ y0 ] ]  = =  0  &&
				chroma_weight_l0_flag[ ref_idx_l0 [ x0 ][ y0 ] ]  = =  0  &&
				chroma_weight_l1_flag[ ref_idx_l1 [ x0 ][ y0 ] ]  = =  0  &&
				cbWidth * cbHeight  >=  256 )
	

					gbi_idx[ x0 ][ y0 ]
	ae(v)

			}
	

		}
	

		if( !pcm_flag[ x0 ][ y0 ] ) {
	

			if( CuPredMode[ x0 ][ y0 ]  !=  MODE_INTRA  &&  merge_flag[ x0 ][ y0 ]  = =  0 )
	

				cu_cbf
	ae(v)

			if( cu_cbf ) {
	

				if( CuPredMode[ x0 ][ y0 ]  = =  MODE_INTER  &&  sps_sbt_enabled_flag  && 
				!ciip_flag[ x0 ][ y0 ] ) {
	

					if( cbWidth  <=  MaxSbtSize  &&  cbHeight  <=  MaxSbtSize ) {
	

						allowSbtVerH  =  cbWidth  >=  8
	

						allowSbtVerQ  =  cbWidth  >=  16
	

						allowSbtHorH  =  cbHeight  >=  8
	

						allowSbtHorQ  =  cbHeight  >=  16
	

						if( allowSbtVerH  | |  allowSbtHorH  | |  	allowSbtVerQ  | |  allowSbtHorQ )
	

							cu_sbt_flag
	ae(v)

					}
	

					if( cu_sbt_flag ) {
	

						if( ( allowSbtVerH  | |  allowSbtHorH )  &&  ( allowSbtVerQ  | |  allowSbtHorQ) )
	

							cu_sbt_quad_flag
	ae(v)

						if(  ( cu_sbt_quad_flag  &&  allowSbtVerQ && allowSbtHorQ )  | |  
						 ( !cu_sbt_quad_flag  &&  allowSbtVerH && allowSbtHorH ) )
	

							cu_sbt_horizontal_flag
	ae(v)

						cu_sbt_pos_flag
	ae(v)

					}
	

				}
	

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

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

	             if( ( treeType == SINGLE_TREE | | cIdx == 0 | | Min( cbWidth, cbHeight ) >= 4 ) && sps_st_enabled_flag == 1 && CuPredMode[ x0 ][ y0 ]  = =  MODE_INTRA
&& IntraSubPartitionsSplitType == ISP_NO_SPLIT ) {
	

	                  if( ( numSigCoeff > ( ( treeType == SINGLE_TREE ) ? 2 : 1 ) ) && 
( ( treeType == SINGLE_TREE ) | | ( treeType == DUAL_TREE_LUMA  ) | | ( treeType == DUAL_TREE_CHROMA) ) ) {
	

	                      st_idx[ x0 ][ y0 ][ cIdx ]
	ae(v)

	                 }
	

	             }
	

			}
	

		}
	

	}
	




7.4.3.1   Sequence parameter set RBSP semantics
……
sps_st_enabled_flag equal to 1 specifies that st_idx may be present in the residual coding syntax for intra coding units. sps_st_enabled_flag equal to 0 specifies that st_idx is not present in the residual coding syntax for intra coding units.
……

7.4.7.5   Coding unit semantics
……
st_idx[ x0 ][ y0 ][ cIdx ] specifies which secondary transform kernel is applied between two candidate kernels in a selected transform set. st_idx[ x0 ][ y0 ][ cIdx ] equal to 0 specifies that the secondary transform is not applied. The array indices x0, y0 specify the location (x0, y0 ) of the top-left sample of the considered transform block relative to the top-left sample of the picture.

8.7.4. Transformation process for scaled transform coefficients
[bookmark: _Ref522130276]8.7.4.1 General
Inputs to this process are:
· a luma location ( xTbY, yTbY ) specifying the top-left sample of the current luma transform block relative to the top‑left luma sample of the current picture,
· a variable nTbW specifying the width of the current transform block,
· a variable nTbH specifying the height of the current transform block,
· a variable cIdx specifying the colour component of the current block,
· an (nTbW)x(nTbH) array d[ x ][ y ] of scaled transform coefficients with x = 0..nTbW − 1, y = 0..nTbH − 1.
Output of this process is the (nTbW)x(nTbH) array r[ x ][ y ] of residual samples with x = 0..nTbW − 1, y = 0..nTbH − 1.

If st_idx[ xTbY ][ yTbY ][ cIdx ] is not equal to 0, the following applies:
1. The variables nStSize, log2StSize, numStX, numStY, and nonZeroSize are derived as follows:
· If both nTbW and nTbH are greater than or equal to 8, nStSize is set to 8 and log2StSize is set to 3. 
· Otherwise, nStSize is set to 4 and log2StSize is set to 2.
· If nTbH is equal to 4 and nTbW is greater than 8, numStX set equal to 2.
· Otherwise, numStX set equal to 1. 
· If nTbW is equal to 4 and nTbH is greater than 8, numStY set equal to 2.
· Otherwise, numStY set equal to 1. 
· If nStSize is equal to 8, nonZeroSize is set to 8
· Otherwise, if If both nTbW and nTbH are equal to 4, nonZeroSize is set to 8
· Otherwise, nonZeroSize is set to 16
2. For xSbIdx = 0..numStX – 1 and ySbIdx = 0..numStY – 1, the following applies:
· The variable array u[ x ] with x = 0..nonZeroSize – 1 are derived as follows:
xC = ( xSbIdx << log2StSize ) + DiagScanOrder[ log2StSize ][ log2StSize ][ x ][ 0 ]
yC = ( ySbIdx << log2StSize ) + DiagScanOrder[ log2StSize ][ log2StSize ][ x ][ 1 ]
u[ x ] = d[ xC ][ yC ]
· u[ x ] with x = 0..nonZeroSize – 1 is transformed to the variable array v[ x ] with x = 0..(1 << (log2StSize << 1)) – 1 by invoking the one-dimensional transformation process as specified in clause 8.7.4.4 with the transform input length of the scaled transform coefficients nonZeroSize, the transform output length (1 << (log2StSize << 1)) – 1, the list u[ x ] with x = 0..nonZeroSize – 1, the index for transform set selection stPredModeIntra, and the index for transform selection in a transform set st_idx[ xTbY ][ yTbY ][ cIdx ] as inputs, and the output is the list v[ x ] with x = 0..(1 << (log2StSize << 1)) – 1. The variable stPredModeIntra is set to the predModeIntra specified in clause 8.4.4.2.1.
· The array d[ ( xSbIdx << log2StSize ) + x ][ ( ySbIdx << log2StSize ) + y ] with x = 0..nStSize – 1, y = 0..nStSize – 1 are derived as follows:
· If stPredModeIntra is less than or equal to 34, or equal to INTRA_LT_CCLM, INTRA_T_CCLM, or INTRA_L_CCLM, the following applies:
d[ ( xSbIdx << log2StSize ) + x ][ ( ySbIdx << log2StSize ) + y ] = v[ x + ( y << log2StSize ) ]
· Otherwise, the following applies:
d[ ( xSbIdx << log2StSize ) + x ][ ( ySbIdx << log2StSize ) + y ] = v[ y + ( x << log2StSize ) ]

The variable implicitMtsEnabled is derived as follows:
· If sps_mts_enabled_flag is equal to 1 and one of the following conditions is true, implicitMtsEnabled is set equal to 1:
· IntraSubPartitionsSplitType is not equal to ISP_NO_SPLIT
· cu_sbt_flag is equal to 1 and Max( nTbW, nTbH ) is less than or equal to 32
· sps_explicit_mts_intra_enabled_flag and sps_explicit_mts_inter_enabled_flag are both equal to 0 and CuPredMode[ xTbY ][ yTbY ] is equal to MODE_INTRA
· Otherwise, implicitMtsEnabled is set equal to 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.
· Otherwise, if implicitMtsEnabled is equal to 1, the following applies:
· If IntraSubPartitionsSplitType is not equal to ISP_NO_SPLIT, trTypeHor and trTypeVer are specified in Table 8‑15 depending on intraPredMode.
· Otherwise, if cu_sbt_flag is equal to 1, trTypeHor and trTypeVer are specified in Table 8‑14 depending on cu_sbt_horizontal_flag and cu_sbt_pos_flag.
· Otherwise (sps_explicit_mts_intra_enabled_flag and sps_explicit_mts_inter_enabled_flag are equal to 0), trTypeHor and trTypeVer are derived as follows:
trTypeHor = ( nTbW >= 4  &&  nTbW <= 16  &&  nTbW <= nTbH ) ? 1 : 0	(8‑1029)
trTypeVer = ( nTbH >= 4  &&  nTbH <= 16  &&  nTbH <= nTbW ) ? 1 : 0	(8‑1030)
· Otherwise, trTypeHor and trTypeVer are specified in Table 8‑13 depending on tu_mts_idx[ xTbY ][ yTbY ].
The variables nonZeroW and nonZeroH are derived as follows:
nonZeroW = Min( nTbW, ( trTypeHor > 0 )  ?  16  :  32 )	(8‑1031)
nonZeroH = Min( nTbH, ( trTypeVer > 0 )  ?  16  :  32 )	(8‑1032)
The (nTbW)x(nTbH) array r of residual samples is derived as follows:
1. When nTbH is greater than 1, each (vertical) column of scaled transform coefficients d[ x ][ y ] with x = 0..nonZeroW − 1, y = 0..nonZeroH − 1 is transformed to e[ x ][ y ] with x = 0..nonZeroW − 1, y = 0..nTbH − 1 by invoking the one-dimensional transformation process as specified in clause 8.7.4.2 for each column x = 0..nonZeroW − 1 with the height of the transform block nTbH, the non-zero height of the scaled transform coefficients nonZeroH, the list d[ x ][ y ] with y = 0..nonZeroH − 1 and the transform type variable trType set equal to trTypeVer as inputs, and the output is the list e[ x ][ y ] with y = 0..nTbH − 1.
2. When nTbH and nTbW are both greater than 1, the intermediate sample values g[ x ][ y ] with x = 0..nonZeroW − 1, y = 0..nTbH − 1 are derived as follows:
g[ x ][ y ] = Clip3( CoeffMin, CoeffMax, ( e[ x ][ y ] + 64 )  >>  7 )	(8‑1033)
3. When nTbW is greater than 1, each (horizontal) row of the resulting array g[ x ][ y ] with x = 0..nonZeroW − 1, y = 0..nTbH − 1 is transformed to r[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 by invoking the one-dimensional transformation process as specified in clause 8.7.4.2 for each row y = 0..nTbH − 1 with the width of the transform block nTbW, the non-zero width of the resulting array g[ x ][ y ] nonZeroW, the list g[ x ][ y ] with x = 0..nonZeroW − 1 and the transform type variable trType set equal to trTypeHor as inputs, and the output is the list r[ x ][ y ] with x = 0..nTbW − 1.

Table 8‑13 – Specification of trTypeHor and trTypeVer depending on tu_mts_idx[ x ][ y ]
	tu_mts_idx[ x0 ][ y0 ]
	0
	1
	2
	3
	4

	trTypeHor
	0
	1
	2
	1
	2

	trTypeVer
	0
	1
	1
	2
	2



[bookmark: _Ref620099]Table 8‑14 – Specification of trTypeHor and trTypeVer depending on cu_sbt_horizontal_flag and cu_sbt_pos_flag
	cu_sbt_horizontal_flag
	cu_sbt_pos_flag
	trTypeHor
	trTypeVer

	0
	0
	2
	1

	0
	1
	1
	1

	1
	0
	1
	2

	1
	1
	1
	1



[bookmark: _Ref535318534]Table 8‑15 – Specification of trTypeHor and trTypeVer depending on predModeIntra
	predModeIntra
	trTypeHor
	trTypeVer

	INTRA_PLANAR, 
INTRA_ANGULAR31, 
INTRA_ANGULAR32, 
INTRA_ANGULAR34, 
INTRA_ANGULAR36, 
INTRA_ANGULAR37
	( nTbW >= 4  &&  
nTbW <= 16 )  ?  1  :  0
	( nTbH >= 4  &&  
nTbH <= 16 )  ?  1  :  0

	INTRA_ANGULAR33, 
INTRA_ANGULAR35
	0
	0

	INTRA_ANGULAR2, 
INTRA_ANGULAR4,…,INTRA_ANGULAR28, 
INTRA_ANGULAR30, 
INTRA_ANGULAR39, 
INTRA_ANGULAR41,…,INTRA_ANGULAR63, 
INTRA_ANGULAR65
	( nTbW >= 4  &&  
nTbW <= 16 )  ?  1  :  0
	0

	INTRA_ANGULAR3, 
INTRA_ANGULAR5,…, INTRA_ANGULAR27, 
INTRA_ANGULAR29, 
INTRA_ANGULAR38, 
INTRA_ANGULAR40,…,INTRA_ANGULAR64, 
INTRA_ANGULAR66
	0
	( nTbH >= 4  &&  
nTbH <= 16 )  ?  1  :  0



8.7.4.2 Primary transformation process
… 

8.7.4.3 Primary transformation matrix derivation process
… 

8.7.4.4 Secondary transformation process
Inputs to this process are:
· a variable nTrS specifying the transform output length,
· a variable nonZeroSize specifying the transform input length,
· a list of transform input x[ j ] with j = 0..nonZeroSize − 1,
· a variable stPredModeIntra specifying the index for transform set selection,
· a variable stIdx specifying the index for transform selection in a set.
Output of this process is the list of transformed samples y[ i ] with i = 0..nTrS − 1.
The transformation matrix derivation process as specified in clause 8.7.4.5 is involved with the transform output length nTrS, the index for transform set selection stPredModeIntra, and the index for transform selection in a transform set stIdx as inputs, and the transformation matrix secTransMatrix as output.
The list of transformed samples y[ i ] with i = 0..nTrS − 1 is derived as follows:
y[i]=   with i = 0..nTrS − 1
8.7.4.5 Secondary Transformation matrix derivation process
Inputs to this process are:
· 	a variable nTrS specifying the transform output length,
· 	a variable stPredModeIntra specifying the index for transform set selection,
· a variable stIdx specifying the index for transform selection in the designated transform set.
Output of this process is the transformation matrix secTransMatrix.
The variable stTrSetIdx is derived as follows:
 
	stPredModeIntra
	stTrSetIdx

	stPredModeIntra < 0
	1

	0 <= stPredModeIntra <= 1
	0

	2 <= stPredModeIntra <= 12
	1

	13 <= stPredModeIntra <= 23
	2

	24 <= stPredModeIntra <= 44
	3

	45 <= stPredModeIntra <= 55
	2

	56 <= stPredModeIntra
	1



The transformation matrix secTransMatrix is derived based on nTrS, stTrSetIdx, and stIdx as follows:
· If nTrS is equal to 16, stTrSetIdx is equal to 0, and stIdx is equal to 1, the following applies:
secTransMatrix [ n ][ m ] =
	{
{ 106,-48,-13,2,-45,21,6,-1,-10,6,1,-1,0,-1,0,0 },
      { 42,99,-55,-11,-2,-25,15,2,-12,-22,11,3,1,2,-1,0 },
      { 31,-19,-9,4,101,-18,-29,1,-54,18,14,-2,-6,1,3,0 },
      { -31,-37,-94,56,-4,-14,29,-10,6,18,18,-13,2,1,-4,1 },
      { 7,-13,26,-8,-17,-105,36,22,-4,37,-25,-4,4,16,-5,-5 },
      { -25,2,12,-2,-37,12,14,-2,-96,4,27,1,59,-9,-19,1 },
      { 7,7,15,0,35,35,97,-40,-7,12,-43,12,-8,-14,-12,9 },
      { 0,31,-9,-3,-12,20,-27,4,4,100,-25,-23,7,-48,23,9 },
      { 17,28,43,106,-6,-10,-17,-28,-5,-13,-15,-24,3,5,4,4 },
      { -9,-9,-32,2,-7,1,-25,9,-31,-28,-98,32,15,7,39,-18 },
      { -16,3,5,2,-28,3,10,3,-50,3,15,-4,-104,3,41,-2 },
      { 3,6,5,23,14,31,30,107,-1,-10,-8,-38,2,-2,-5,-25 },
      { -3,15,-6,-3,-5,29,-13,-6,-6,43,-15,-4,-10,104,-42,-17 },
      { 4,8,11,31,1,5,7,15,11,29,32,98,4,-6,14,-57 },
      { 3,0,8,-11,9,7,25,-16,10,3,25,-30,41,44,98,-17 },
      { 0,-3,-2,-15,-1,-6,-5,-37,-2,-9,-5,-45,-7,-27,-21,-107 },
	
	}
· If nTrS is equal to 16, stTrSetIdx is equal to 0, and stIdx is equal to 2, the following applies:
secTransMatrix [ n ][ m ] =
	{
{ -117,33,21,3,27,3,-5,-2,16,-3,-6,-1,4,-2,0,0 },
      { -31,-94,33,14,-56,5,26,3,21,28,-6,-7,6,3,-5,-2 },
      { 1,69,19,-15,-96,3,34,1,9,-17,-5,4,12,-1,-7,0 },
      { 25,4,63,-9,21,90,-8,-26,15,-9,-40,0,-9,-16,1,7 },
      { 18,4,91,-3,25,-74,13,17,-20,-11,-20,4,-1,11,-3,-4 },
      { 7,-2,-2,-10,-25,-31,-89,6,68,-8,-38,10,-2,0,18,4 },
      { 19,29,-8,4,27,-13,43,6,69,79,-16,-27,0,-5,-20,-6 },
      { -3,19,23,-5,-22,9,-58,-5,-58,85,14,-20,13,8,6,-4 },
      { -6,-16,-1,-111,7,-14,11,-47,7,12,19,24,-2,3,0,9 },
      { 10,5,36,-2,6,22,-14,40,42,-6,100,11,-8,18,7,-19 },
      { 4,7,14,41,-9,-26,-2,-87,13,-6,39,-33,-38,-22,24,28 },
      { 8,-1,2,15,10,2,-5,-46,15,-17,5,-16,88,70,-17,-10 },
      { -4,4,-8,-7,-4,10,14,0,-3,1,-23,-21,-61,87,53,-28 },
      { -3,-6,-1,-23,-6,-2,-21,-1,-4,-27,2,-74,-32,-4,-78,-45 },
      { 1,-5,0,-29,5,0,10,26,1,-17,1,-78,43,-36,72,-3 },
      { 1,0,0,11,0,-6,4,-32,0,5,-4,33,10,-36,24,-110 },
	}
· If nTrS is equal to 16, stTrSetIdx is equal to 1, and stIdx is equal to 1, the following applies:
secTransMatrix [ m ][ n ] =
{
{ -108,41,4,3,48,11,-12,-1,6,-16,-5,2,3,-2,4,2 },
      { -51,-29,15,-1,-87,44,21,-1,22,40,-15,-5,9,-6,-14,1 },
      { 36,21,-2,-3,19,74,-31,-5,58,-18,-49,4,1,-40,-3,10 },
      { -11,-91,27,0,50,-18,36,-6,50,-12,1,-11,1,-19,1,-3 },
      { 12,28,-9,-2,45,-1,36,-8,0,85,-13,-26,15,-2,-61,-5 },
      { 0,-40,31,-3,29,57,-5,-14,-82,5,-31,2,-32,25,-1,12 },
      { -17,-49,-92,15,9,-5,-46,34,-5,24,-18,20,-3,-1,-11,10 },
      { -7,0,13,-6,-17,-56,-4,-21,-36,-16,-67,3,25,-64,-18,35 },
      { 7,-13,34,-2,9,-4,-45,-4,9,14,-10,23,95,54,4,6 },
      { -2,4,43,-9,-6,-42,-52,-6,37,34,-22,20,-73,30,-15,9 },
      { -3,-3,-24,-7,-14,-5,11,-16,11,-64,-32,-32,-3,59,-71,-17 },
      { 3,15,-26,24,2,-10,56,-13,19,10,-53,6,-6,48,63,45 },
      { -6,-9,-35,-85,0,1,-16,-77,4,13,16,-20,1,1,26,6 },
      { 0,4,-2,-55,5,9,39,23,4,-13,18,88,-2,5,-36,41 },
      { 1,-4,-6,68,-2,9,-10,-71,5,-5,47,16,-3,-4,-30,54 },
      { 1,0,10,-22,0,4,-14,49,3,-5,24,-69,1,7,-6,88 },
	}
· If nTrS is equal to 16, stTrSetIdx is equal to 1, and stIdx is equal to 2, the following applies:
secTransMatrix [ n ][ m ] =
{
{ -85,56,-7,3,68,-31,-6,1,-13,-7,11,-1,3,5,-2,-1 },
      { -61,-17,25,-1,-22,74,-31,0,46,-46,-7,10,-9,0,18,-5 },
      { 50,-28,24,-5,70,-3,-33,3,-6,-59,32,2,-27,33,6,-10 },
      { -31,-75,44,-1,33,18,10,-17,-58,39,-27,8,18,-1,-4,7 },
      { 19,-3,-34,20,47,6,36,-22,26,-17,-64,18,-6,-43,56,3 },
      { 28,50,11,-8,-3,32,-59,4,-53,-1,-10,29,54,-29,29,-11 },
      { 8,17,80,-44,5,-43,-19,2,49,31,-24,15,-21,-28,7,0 },
      { -22,-38,3,4,-34,-63,8,-1,-6,-28,37,21,31,-13,62,-41 },
      { 6,-27,-10,6,36,7,-11,20,52,11,35,-30,71,-52,-31,4 },
      { 12,23,40,53,-5,-5,22,-77,20,-18,3,28,40,25,-33,-2 },
      { 1,14,31,-45,-13,-5,49,9,-23,-64,-13,-43,31,-9,2,53 },
      { 10,27,24,-19,18,47,59,5,9,35,34,-26,10,28,41,-53 },
      { 0,10,27,47,-7,10,-1,-28,-26,3,46,-41,-52,-69,15,15 },
      { -2,-2,-22,-63,5,18,31,-31,-11,-13,37,62,-19,-44,-40,-16 },
      { -1,-5,-20,-28,4,4,-19,-45,18,32,41,10,9,28,51,79 },
      { 3,7,23,42,5,10,35,74,2,5,26,67,-3,-1,5,45 },
	
	}
· If nTrS is equal to 16, stTrSetIdx is equal to 2, and stIdx is equal to 1, the following applies:
secTransMatrix [ n ][ m ] =
{
{ -110,47,-2,3,-36,15,0,1,16,-7,1,0,11,-4,0,0 },
      { -32,11,-2,1,109,-41,0,-1,34,-12,-2,0,-13,5,-1,0 },
      { 38,85,-73,17,12,28,-22,4,-8,-16,13,-3,-6,-7,6,-1 },
      { 27,-9,-2,0,-20,9,-2,1,108,-37,-2,0,44,-15,-2,1 },
      { 10,22,-15,5,-33,-87,65,-12,-12,-38,28,-5,3,8,-6,2 },
      { -21,-59,-62,81,-8,-18,-20,24,3,13,14,-17,3,6,6,-7 },
      { 3,-2,1,0,-25,6,0,1,41,-9,1,-1,-114,28,5,0 },
      { 10,28,-17,1,-11,-26,12,-1,28,85,-51,6,15,51,-27,1 },
      { 3,9,9,-9,-18,-49,-62,63,-14,-34,-47,44,-1,-3,-1,0 },
      { 16,35,69,87,7,15,26,28,-3,-8,-20,-15,-3,-5,-10,-7 },
      { 1,2,-14,5,-4,-18,25,-10,9,36,-39,14,-23,-100,38,0 },
      { -8,-23,-32,15,9,32,35,-30,-15,-43,-57,46,-5,3,-54,32 },
      { -2,-4,-10,-12,11,25,53,78,8,20,44,64,2,2,4,5 },
      { 1,4,7,-5,-4,-13,-24,16,6,22,38,-23,-14,-45,-88,53 },
      { 4,9,23,38,-5,-13,-32,-54,7,17,38,71,5,10,28,50 },
      { -1,-1,-5,-9,2,4,14,28,-3,-7,-23,-43,7,18,50,100 },
	}
· If nTrS is equal to 16, stTrSetIdx is equal to 2, and stIdx is equal to 2, the following applies:
secTransMatrix [ n ][ m ] =
{
{ -97,43,-3,3,66,-23,-3,0,-15,0,5,-1,2,3,-2,0 },
      { 61,34,-29,4,31,-58,22,-3,-62,35,0,-3,26,-6,-7,3 },
      { -5,74,-47,9,-54,-33,25,0,59,-6,-2,-5,-21,4,-1,2 },
      { 49,0,2,-3,77,-13,-10,2,48,-34,11,-2,-61,22,1,-1 },
      { -16,-49,-12,18,17,-15,54,-26,27,57,-55,11,-31,-29,18,3 },
      { 2,18,72,-54,-14,-46,-34,32,19,48,-11,-3,-14,-19,11,-2 },
      { 17,14,-3,1,37,19,-8,2,64,1,-11,3,90,-40,9,-2 },
      { 15,53,-15,4,9,68,-29,4,-28,17,-26,12,-42,-51,36,-7 },
      { -9,-26,-45,-15,7,14,-4,47,9,35,52,-57,-15,-40,-34,25 },
      { -3,-4,-27,-77,8,15,45,54,-12,-29,-46,-7,9,24,22,-6 },
      { -7,-28,-14,5,-12,-52,-10,7,-13,-61,17,0,-4,-68,56,-18 },
      { 5,24,52,-22,2,15,67,-30,-9,-37,12,-9,-10,-52,-43,26 },
      { 4,9,28,47,-1,-3,-2,14,-6,-15,-40,-83,6,15,34,54 },
      { 2,10,23,0,4,21,49,-8,5,30,68,-22,5,23,71,-35 },
      { 2,4,27,62,1,2,28,78,-2,-5,-11,10,-4,-9,-31,-60 },
      { 0,0,7,19,1,1,16,47,1,3,27,72,1,5,26,83 },
	}
· If nTrS is equal to 16, stTrSetIdx is equal to 3, and stIdx is equal to 1, the following applies:
secTransMatrix [ n ][ m ] =
	{
{ 113,-39,-3,-2,23,22,-12,1,-21,18,3,-2,-5,0,4,0 },
      { 21,41,-17,2,-84,59,13,-6,-20,-32,34,-3,11,-21,1,6 },
      { -35,26,-19,2,46,53,-33,-5,-46,59,26,-18,-6,-21,32,1 },
      { 29,80,-43,4,56,-1,31,-18,42,-19,10,8,-11,20,-8,6 },
      { 13,31,-31,7,-49,-5,-39,11,23,50,-60,-13,-14,41,19,-32 },
      { 12,45,21,-6,-4,-47,45,9,-84,14,-30,23,-22,-12,0,-8 },
      { -10,-18,-77,37,13,-12,-37,10,-46,-48,-21,0,7,-5,-43,-10 },
      { 19,16,-14,8,-8,-72,-22,-2,10,-2,27,-45,39,-55,49,2 },
      { 9,36,44,-11,26,29,-29,40,6,-19,-44,11,72,-23,-16,-20 },
      { 7,26,41,10,3,-6,-55,48,5,-36,20,-18,-79,-5,-6,13 },
      { -5,-12,5,-22,16,16,20,-17,-10,-49,-7,-38,-19,9,42,-91 },
      { -3,-17,-22,42,2,15,24,46,27,-2,-13,65,-21,-47,54,-13 },
      { 1,1,18,77,2,-2,33,48,-9,17,39,-32,28,50,-7,-21 },
      { -2,1,-15,-45,0,-16,-27,31,-23,-23,37,48,26,65,49,11 },
      { 2,6,35,62,5,8,-21,-64,-15,-32,-33,10,7,25,48,35 },
      { 5,11,21,22,-8,-20,-38,-45,6,18,47,60,0,-9,-30,-65 },
	}
· If nTrS is equal to 16, stTrSetIdx is equal to 3, and stIdx is equal to 2, the following applies:
secTransMatrix [ n ][ m ] =
{
{ -96,34,1,3,67,-31,-1,-2,-20,14,0,0,6,-3,0,0 },
      { -19,-87,29,2,38,60,-38,-3,-18,-5,24,0,4,-4,-6,2 },
      { 69,23,-20,1,58,1,5,-2,-78,17,13,1,24,-15,-5,2 },
      { -28,26,-38,13,-19,54,33,-15,-26,-77,21,15,20,14,-30,-3 },
      { 4,42,74,-35,-20,-9,-51,36,-23,-37,20,-17,21,15,-12,1 },
      { -27,-36,2,8,-63,-28,12,-3,-51,26,-16,-1,71,-29,-1,-1 },
      { 10,-32,19,-13,29,-21,31,12,-12,-41,-76,13,14,58,15,-28 },
      { 11,-29,-32,26,9,-64,-29,-18,19,-18,44,-16,26,54,-39,18 },
      { -11,-22,-53,-83,3,2,19,66,3,6,14,-30,1,1,-14,8 },
      { -8,19,-45,13,-10,33,-55,2,-6,10,-18,-37,24,42,74,0 },
      { -13,-17,-11,5,-32,-27,-10,-2,-71,-10,7,-4,-91,18,11,-1 },
      { -2,3,-16,-50,-9,-7,-27,-27,2,19,30,86,9,18,15,-52 },
      { -2,-2,35,-19,-4,6,60,-21,-5,19,46,5,8,46,48,60 },
      { 6,-16,-11,-17,14,-38,-7,-15,11,-70,14,2,6,-64,64,17 },
      { -1,6,-9,-51,-3,8,-32,-62,-5,0,-55,6,-5,-2,-33,67 },
      { -1,0,-13,34,-1,-1,-20,69,-1,-2,-13,76,2,2,3,63 },
	
	}
· If nTrS is equal to 48, stTrSetIdx is equal to 0, and stIdx is equal to 1 the following applies:
secTransMatrix [ n ][ m ] = 
	{
[bookmark: _GoBack]{ -117,28,18,2,4,1,2,1,32,-18,-2,0,-1,0,0,0,14,-1,-3,0,-1,0,0,0,2,0,0,0,0,0,0,0,3,0,-1,0,1,0,0,0,1,0,0,0,1,0,0,0 },
      { -29,-91,47,1,9,0,3,0,-54,26,-8,3,0,1,0,0,33,5,-9,-1,-2,0,-1,0,-3,3,0,0,0,0,0,0,7,2,-2,0,-1,1,0,0,2,1,-1,0,0,0,0,0 },
      { -10,62,-11,-8,-2,-2,-1,-1,-95,3,32,0,4,0,2,0,32,-30,-4,4,-1,1,0,0,6,2,-5,0,0,0,0,0,6,-3,0,0,2,0,-1,0,2,-1,0,0,1,0,0,0 },
      { -15,15,-10,-2,1,0,1,0,10,112,-20,-17,-4,-4,-1,-2,-20,-26,31,1,0,0,0,0,2,-16,-1,6,0,1,0,0,1,-4,0,0,0,-3,0,1,0,-1,0,0,0,-2,0,0 },
      { 32,39,92,-44,4,-10,1,-4,26,12,-15,13,-5,2,-2,0,29,-16,-22,8,0,1,0,1,-20,6,4,-3,1,0,0,0,1,-4,-3,2,-4,1,0,0,1,-1,-2,1,-2,0,0,0 },
      { -10,1,50,-15,2,-3,1,-1,-28,-15,14,6,1,1,1,0,-99,-4,9,5,5,2,2,1,44,-10,-11,1,-2,0,-1,0,-5,4,-3,0,8,-1,-2,0,-2,1,-1,0,4,0,-1,0 },
      { 1,-33,-11,-14,7,-2,2,0,29,-12,37,-7,-4,0,-1,0,6,-99,3,26,-1,5,0,2,14,30,-27,-2,1,-1,0,-1,-6,6,6,-3,1,3,-3,0,-1,1,1,0,0,1,-1,0 },
      { 0,6,-6,21,-4,2,0,0,-20,-24,-104,30,5,5,1,2,-7,-46,10,-14,7,0,1,0,9,21,7,-6,-2,-1,0,-1,2,2,5,-2,0,3,4,-1,0,0,1,0,0,1,2,-1 },
	
	}
· If nTrS is equal to 48, stTrSetIdx is equal to 0, and stIdx is equal to 2 the following applies:
secTransMatrix [ n ][ m ] = 
	{
{ -108,48,9,1,1,1,0,0,44,-6,-9,-1,-1,0,-1,0,9,-9,-1,1,0,0,0,0,3,-1,1,0,0,0,0,0,1,-1,0,0,1,0,0,0,0,-1,0,0,0,0,0,0 },
      { 55,66,-37,-5,-6,-1,-2,0,67,-30,-20,4,-2,0,-1,0,-31,-19,14,4,1,1,1,0,-6,3,5,-2,0,0,0,0,-7,-1,1,0,-1,1,1,0,-2,-1,1,0,0,0,0,0 },
      { 2,86,-21,-13,-4,-2,-1,-1,-88,5,6,4,5,1,1,0,14,-5,0,3,0,0,0,0,10,-5,-2,0,-1,0,0,0,6,-5,0,1,2,-1,0,0,1,-1,0,0,1,0,0,0 },
      { -24,-21,-38,19,0,4,-1,2,-23,-89,31,20,2,3,1,1,-30,26,36,-8,-2,-2,0,-1,14,18,-7,-9,-1,-1,0,0,1,3,-2,-1,3,2,-2,-1,0,1,0,0,1,1,-1,0 },
      { 9,20,98,-26,-3,-5,0,-2,-9,-26,15,-16,2,0,1,0,-61,-3,-2,3,7,1,1,0,12,16,-6,-1,0,-1,0,0,2,0,-8,1,3,1,-1,1,0,-1,-2,0,1,0,-1,0 },
      { -21,-7,-37,10,2,2,-1,1,-10,69,-5,-7,-2,-2,0,-1,-93,2,19,0,3,0,2,0,17,4,0,0,-1,0,0,0,5,-4,-2,0,4,-2,0,1,0,0,0,0,2,-1,0,0 },
      { -10,-25,4,-17,8,-2,2,-1,-27,-17,-71,25,8,2,1,1,-4,-66,28,36,-5,3,0,1,-10,20,33,-13,-8,0,0,-1,3,6,-3,-7,-1,3,3,-1,1,0,-1,0,0,1,1,-1 },
      { 2,5,10,64,-9,4,-3,1,-4,8,62,3,-17,1,-2,0,-3,-75,5,-14,1,4,0,1,-36,3,18,-4,4,0,1,0,1,14,-2,-8,-2,1,-3,0,2,2,-1,-2,0,1,-1,0 },
	}
· If nTrS is equal to 48, stTrSetIdx is equal to 1, and stIdx is equal to 1 the following applies:
secTransMatrix [ n ][ m ] = 
	{
{ 110,-49,-3,-4,-1,-1,0,-1,-38,-1,10,0,2,0,1,0,-9,13,1,-2,0,0,0,0,-4,2,-3,0,0,0,0,0,-2,2,0,1,-1,1,0,0,-1,1,0,0,-1,0,0,0 },
      { -43,-19,17,-1,3,0,1,0,-98,46,14,-1,2,0,1,0,26,26,-15,-3,-2,-1,-1,0,11,-7,-9,2,0,0,0,0,9,-3,-1,2,3,-3,0,0,4,-1,0,0,2,-1,0,0 },
      { -19,17,-7,3,-2,1,-1,0,-32,-59,29,3,4,0,2,0,-72,43,34,-9,3,-2,1,-1,13,36,-18,-10,0,-2,0,-1,3,0,-12,3,6,1,-3,2,1,-1,-2,0,3,1,-1,1 },
      { -35,-103,39,1,7,0,2,0,38,-13,25,-6,1,-1,0,0,-1,7,6,-7,1,-1,0,0,-13,14,2,-4,2,-1,0,0,-2,11,-6,-2,-2,4,-3,0,0,3,-2,0,-1,1,-1,0 },
      { 9,5,-6,-1,-1,0,-1,0,42,4,21,-11,1,-3,1,-1,21,70,-32,-21,0,-4,-1,-1,34,-26,-57,11,4,2,0,1,-4,-32,5,24,1,-6,12,4,-3,-2,4,-2,0,-1,0,0 },
      { -5,-5,-28,9,-3,2,-1,1,-20,-78,22,16,1,3,0,1,80,-6,25,-5,-4,-1,-1,0,6,-24,7,-9,0,0,0,0,-7,3,13,-4,-3,5,1,-5,-2,3,1,-2,-1,2,-1,-2 },
      { 14,17,27,-12,1,-3,1,-1,8,19,-13,4,-2,1,-1,0,48,-1,48,-15,-4,-2,-1,-1,1,60,-28,-42,5,-6,1,-2,11,-11,-51,11,-2,-10,-2,13,2,-6,-4,4,-2,-3,2,2 },
      { 7,35,17,-4,-1,0,0,0,3,8,54,-17,1,-2,1,-1,10,14,-11,-34,4,-4,1,-1,-80,-7,-6,2,15,0,3,0,-16,46,1,3,2,7,-24,0,2,-2,-5,8,1,-1,-2,2 },
	
	}
· If nTrS is equal to 48, stTrSetIdx is equal to 1, and stIdx is equal to 2 the following applies:
secTransMatrix [ n ][ m ] = 
	{
{ 80,-49,6,-4,1,-1,1,-1,-72,36,4,0,1,0,0,0,26,0,-12,2,-2,1,-1,0,-7,-9,6,1,0,0,0,0,3,5,-1,-2,-2,-2,-1,1,1,1,0,0,-1,-1,0,0 },
      { -72,-6,17,0,3,0,1,0,-23,58,-21,2,-3,1,-1,0,55,-46,-1,6,-2,1,-1,0,-22,7,17,-7,2,-1,1,0,9,5,-12,1,-3,-4,4,2,4,1,-2,-1,-1,-1,1,0 },
      { -50,19,-15,4,-1,1,-1,1,-58,-2,30,-3,4,-1,2,0,6,57,-34,0,-2,0,-1,0,34,-48,-2,14,-4,3,-1,1,-10,7,21,-10,6,1,-11,0,-1,-1,4,2,3,0,-2,-1 },
      { -33,-43,28,-7,4,-2,2,-1,-38,11,-8,4,1,1,0,0,-55,24,26,-5,2,-1,1,0,15,46,-40,-1,-1,0,-1,0,17,-38,1,17,-3,11,15,-11,3,-1,-10,1,0,1,3,2 },
      { 10,66,-21,-3,-3,0,-1,0,-53,-41,-2,16,-1,4,-1,1,36,-5,41,-20,3,-3,1,-1,-30,26,-32,-3,7,-2,2,-1,15,-8,1,17,-1,-2,4,-8,2,0,-1,3,0,0,0,-1 },
      { 18,14,13,-9,2,-2,1,-1,34,32,-31,12,-5,2,-2,1,40,4,-4,-9,-3,-2,-1,-1,27,-31,-43,19,-2,3,-1,1,7,-49,52,10,-11,22,7,-26,-1,-6,-9,6,-2,2,4,-2 },
      { 21,66,-1,9,-4,2,-1,1,-21,41,-30,-10,0,-2,0,-1,-35,-17,-3,26,-6,5,-2,2,56,3,18,-25,-1,-2,-1,-1,-15,-13,-27,9,9,-6,20,5,-3,2,-6,-9,3,-3,1,5 },
      { 1,-6,-24,17,-5,3,-2,1,24,10,39,-21,5,-4,2,-1,33,32,-30,4,-3,-1,-1,0,-4,13,-16,-10,0,-1,0,0,24,-26,-37,33,5,-32,55,-5,-7,22,-14,-22,1,-9,-3,13 },
	
	}
· If nTrS is equal to 48, stTrSetIdx is equal to 2, and stIdx is equal to 1 the following applies:
secTransMatrix [ n ][ m ] = 
	{
{ -121,33,4,4,1,2,0,1,-1,-1,1,0,0,0,0,0,24,-5,-1,-1,0,0,0,0,5,-1,0,0,0,0,0,0,3,-1,0,0,2,-1,0,0,2,-1,0,0,1,0,0,0 },
      { 0,-2,0,0,0,0,0,0,121,-23,-7,-3,-2,-1,-1,0,17,1,-2,0,0,0,0,0,-27,4,2,0,0,0,0,0,-12,2,1,0,-5,1,0,0,-1,0,0,0,-2,0,0,0 },
      { -20,19,-5,2,-1,1,0,0,16,3,-2,0,0,0,0,0,-120,14,8,1,3,1,1,0,-18,-2,3,0,1,0,0,0,17,-3,-1,0,6,-1,-1,0,2,0,0,0,2,0,0,0 },
      { 32,108,-43,10,-9,3,-3,1,4,19,-7,1,-1,0,0,0,11,-30,9,-2,1,-1,0,0,0,-8,2,0,0,0,0,0,-7,-1,2,0,-3,-1,1,0,-2,-2,1,0,0,0,0,0 },
      { -3,0,-1,0,0,0,0,0,-29,11,-2,1,0,0,0,0,12,7,-1,0,0,0,0,0,-117,12,9,1,3,0,1,0,-32,-3,3,0,12,-2,-1,0,7,0,0,0,1,0,0,0 },
      { -4,-12,-3,1,-1,0,0,0,19,105,-31,7,-6,1,-2,0,9,46,-6,0,0,0,0,0,8,-29,9,-3,1,0,0,0,-3,-19,3,0,-4,-6,1,0,0,0,0,0,0,-1,0,0 },
      { 7,1,2,0,0,0,0,0,4,3,-2,0,0,0,0,0,22,-8,1,-1,0,0,0,0,-28,-9,4,0,1,0,0,0,117,-10,-8,0,32,1,-4,0,3,1,-1,0,-3,1,0,0 },
      { -8,-31,14,-4,3,-1,1,0,9,43,0,1,-1,0,0,0,-13,-105,17,-2,2,0,0,0,-8,-25,-3,0,0,0,0,0,-7,32,-5,1,-1,4,0,0,2,-1,0,0,1,0,-1,0 },
	}
· If nTrS is equal to 48, stTrSetIdx is equal to 2, and stIdx is equal to 2 the following applies:
secTransMatrix [ n ][ m ] = 
	{
{ 87,-41,3,-4,1,-1,0,-1,-73,28,2,1,1,1,0,0,30,-5,-6,1,-1,0,0,0,-8,-3,3,0,0,0,0,0,3,2,-1,0,-2,-1,0,0,1,1,0,0,-1,0,0,0 },
      { -75,4,7,0,2,0,1,0,-41,36,-7,3,-1,1,0,0,72,-29,-2,0,-1,0,-1,0,-37,6,7,-2,1,0,0,0,12,3,-4,0,-3,-2,1,0,4,0,0,0,-1,0,0,0 },
      { 26,-44,22,-6,4,-2,1,-1,77,24,-22,2,-4,0,-1,0,7,-38,10,0,1,0,0,0,-51,27,4,-3,2,-1,1,0,31,-5,-8,3,-14,0,5,-1,6,1,-3,0,-4,-1,1,0 },
      { -39,-68,37,-7,6,-2,2,0,-9,56,-21,1,-2,0,-1,0,-45,4,-3,6,-1,2,0,1,49,-13,3,-3,-1,0,0,0,-19,2,0,0,5,1,1,0,-2,0,-1,0,1,0,0,0 },
      { 10,-20,2,0,1,0,0,0,50,-1,8,-5,1,-1,0,0,66,17,-24,4,-3,1,-1,0,13,-49,15,1,0,0,0,0,-53,34,6,-5,30,-7,-11,3,-11,-2,5,1,4,2,-1,-1 },
      { -21,-45,8,-2,3,-1,1,0,-7,-30,26,-8,3,-1,1,-1,-9,69,-33,5,-2,0,-1,0,-44,-31,10,7,-2,2,0,1,49,7,2,-6,-23,-3,-2,2,9,4,0,0,-2,-1,-1,0 },
      { -4,-2,-55,28,-8,5,-3,2,-2,37,43,-19,1,-2,1,-1,-47,-34,-27,5,4,-1,1,0,-39,-2,27,4,-2,1,0,0,-11,32,-8,-7,27,-12,-6,6,-13,0,4,-3,3,-1,-2,1 },
      { 2,19,47,-23,6,-4,2,-1,-23,-22,-44,17,-2,2,-1,0,-33,3,22,-2,-4,1,-1,0,-58,-17,6,-6,7,-1,1,0,-23,40,-2,5,43,-11,-8,-1,-18,-4,5,2,4,3,0,-1 },
	}
· If nTrS is equal to 48, stTrSetIdx is equal to 3, and stIdx is equal to 1 the following applies:
secTransMatrix [ n ][ m ] = 
	{
{ -115,37,9,2,2,1,1,0,10,-29,8,0,1,0,1,0,23,-8,-8,1,-1,0,0,0,3,3,-2,-1,0,0,0,0,4,0,0,-1,1,1,0,0,2,0,0,0,0,0,0,0 },
      { 15,51,-18,0,-3,0,-1,0,-95,7,34,-3,5,-1,2,0,23,-47,1,6,0,1,0,1,8,5,-12,0,-1,0,0,0,3,-3,1,-1,2,1,-2,0,1,-1,0,0,1,1,-1,0 },
      { 29,-22,16,-6,3,-2,1,-1,-4,-80,12,15,0,3,0,1,45,7,-59,7,-2,1,-1,0,-15,41,-3,-16,2,-3,0,-1,1,0,7,-2,-3,6,1,-2,0,0,1,0,-1,2,0,-1 },
      { -36,-98,25,5,4,1,2,1,-59,11,-17,1,1,1,0,0,6,-13,7,-3,0,0,0,0,14,-4,-14,3,-1,0,0,0,2,8,-3,-5,2,0,0,0,0,3,0,-1,1,0,0,0 },
      { -6,18,3,-3,-1,0,0,0,-50,-5,-38,12,0,2,0,1,3,67,-7,-40,3,-6,1,-3,-12,-13,65,-3,-10,0,-1,0,9,-20,-5,22,-2,0,0,-1,2,-3,-2,3,-1,0,1,0 },
      { 4,15,52,-13,5,-3,2,-1,-17,-45,16,24,-2,4,-1,2,-87,-8,-14,7,8,1,2,0,23,-35,-6,-3,1,1,0,0,2,5,-17,0,3,-1,-1,-5,0,1,-4,0,1,0,0,-2 },
      { -20,-7,-43,4,0,1,-1,1,-7,35,0,12,-4,1,-1,0,-51,-2,-57,5,15,0,4,0,7,39,5,-55,1,-7,1,-3,1,-10,41,2,4,-3,-2,3,-1,-2,7,1,1,-1,-1,0 },
      { 4,29,1,26,-5,4,-2,1,-17,-7,-73,6,6,2,1,1,-5,21,-3,5,-1,-3,0,-1,-11,2,-52,-3,27,-2,5,0,0,27,8,-58,2,-5,25,3,0,3,0,-5,0,-2,7,0 },
	}
· If nTrS is equal to 48, stTrSetIdx is equal to 3, and stIdx is equal to 2 the following applies:
secTransMatrix [ n ][ m ] = 
	{
{ 109,-26,-8,-3,-2,-1,-1,0,-50,28,2,1,0,0,0,0,-18,-8,6,0,1,0,1,0,6,-2,-3,0,0,0,0,0,-3,2,1,-1,0,0,0,0,-2,0,0,0,0,0,0,0 },
      { -39,31,-5,2,-1,1,0,0,-95,6,18,0,4,0,1,0,32,-49,5,1,1,0,0,0,27,-1,-14,2,-2,1,-1,0,3,5,-3,-2,4,1,-1,-1,2,0,0,0,2,0,0,0 },
      { 29,-3,-2,-2,0,0,0,0,0,-41,9,0,2,0,1,0,86,4,-33,2,-6,1,-2,0,-32,58,1,-7,0,-2,0,-1,-14,-8,20,0,-2,-3,0,4,-1,-1,0,0,-1,1,0,0 },
      { 18,96,-23,2,-5,1,-2,0,-10,6,10,-2,1,-1,1,0,-14,26,2,-4,1,-1,0,0,-43,-9,35,-2,4,-1,1,0,14,-40,1,10,2,1,-10,1,2,-4,-1,-1,0,0,-1,0 },
      { -29,-60,16,-2,3,-1,1,0,-52,9,-17,5,-2,1,-1,1,13,56,-2,-9,0,-2,0,-1,-34,-18,41,0,3,0,1,0,19,-36,-10,13,3,6,-14,-1,3,1,-1,-3,1,1,-1,-1 },
      { -23,-5,-15,5,-2,1,-1,1,2,79,-13,-4,-2,-1,-1,0,-9,1,5,-1,1,0,0,0,-4,49,2,-14,1,-3,0,-1,-31,-14,56,-1,13,-37,-4,20,-2,2,-10,0,2,-4,0,-1 },
      { -7,-3,12,-3,3,-1,1,0,-31,-62,8,7,0,2,0,1,-75,9,-45,5,-1,1,-1,0,14,35,0,-23,2,-5,1,-2,1,-8,32,-1,7,-12,-4,10,0,2,-6,-1,2,0,0,-2 },
      { 1,-26,5,0,1,0,1,0,24,-3,43,-6,4,-2,1,-1,-7,-64,9,14,0,3,0,1,-12,-4,5,3,-1,1,0,0,8,-59,-3,26,14,6,-58,6,-5,17,-7,-18,3,3,-1,-5 },
	}

	[bookmark: _Ref348982529][bookmark: _Ref348982525][bookmark: _Toc415476494][bookmark: _Toc423602544][bookmark: _Toc423602718][bookmark: _Toc501130619][bookmark: _Toc503770627]Table 9‑9 – Syntax elements and associated binarizations

	Syntax structure
	Syntax element
	Binarization

	
	
	Process
	Input parameters

	
	……
	…….
	……

	
	st_idx[ ][ ][ ]
	TR
	cMax = 2, cRiceParam = 0



[bookmark: _Ref348982591]Table 9‑15 – Assignment of ctxInc to syntax elements with context coded bins
	Syntax element
	binIdx

	
	0
	1
	2
	3
	4
	>=  5

	……
	……
	......
	……
	……
	……
	……

	st_idx[ ][ ][ ]
	0,1,4,5
(clause 9.5.4.2.8)
	2,3,6,7
(clause 9.5.4.2.8)
	na
	na
	na
	na

	……
	……
	……
	……
	……
	……
	……



[bookmark: _Ref531876091]9.5.4.2.8   Derivation process of ctxInc for the syntax element st_idx
Inputs to this process are the colour component index cIdx, the luma or chroma location ( x0, y0 ) specifying the top-left sample of the current luma or chroma coding block relative to the top-left sample of the current picture depending on cIdx, the tree type treeType, the luma intra prediction mode IntraPredModeY[ x0 ][ y0 ] as specified in clause 8.4.2, the syntax element intra_chroma_pred_mode[ x0 ][ y0 ] specifying the intra prediction mode for chroma samples as specified in clause 7.4.7.5, and the multiple transform selection index tu_mts_idx[ x0 ][ y0 ].
Output of this process is the variable ctxInc.
The variable intraModeCtx is derived as follows:
· If cIdx is equal to 0, intraModeCtx is derived as follows:
intraModeCtx = ( IntraPredModeY[ x0 ][ y0 ] <= 1 ) ? 1 : 0
· Otherwise (cIdx is greater than 0), intraModeCtx is derived as follows:
intraModeCtx = ( intra_chroma_pred_mode[ x0 ][ y0 ] >= 4 ) ? 1 : 0
The variable mtsCtx is derived as follows:
          mtsCtx = ( tu_mts_idx[ x0 ][ y0 ] > 0 && treeType != SINGLE_TREE ) ? 1 : 0
The variable ctxInc is derived as follows:
          ctxInc = ( binIdx << 1 ) + intraModeCtx + ( mtsCtx << 2 )

