7.3.7.5 [bookmark: _Ref350100876][bookmark: _Toc415475843][bookmark: _Toc423599118][bookmark: _Toc423601622]Coding unit syntax

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

		if( slice_type  !=  I  | |  sps_ibc_enabled_flag ) {
	

			if( treeType != DUAL_TREE_CHROMA  &&  
			!( cbWidth = = 4 && cbHeight = = 4  &&  !sps_ibc_enabled_flag ) )
	

				cu_skip_flag[ x0 ][ y0 ]
	ae(v)

			if( cu_skip_flag[ x0 ][ y0 ] = = 0  &&  slice_type  !=  I 
			&& !( cbWidth = = 4 && cbHeight = = 4 ) )
	

				pred_mode_flag
	ae(v)

			if( ( ( slice_type = = I  &&  cu_skip_flag[ x0 ][ y0 ] = =0 )  | |
			( slice_type != I  &&  ( CuPredMode[ x0 ][ y0 ] != MODE_INTRA  | |  
			( cbWidth = = 4  &&  cbHeight = = 4  && cu_skip_flag[ x0 ][ y0 ] = = 0 ) ) ) ) &&
			sps_ibc_enabled_flag  &&  ( cbWidth != 128  | |  cbHeight != 128 ) )
	

				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( cbWidth <= 32  &&  cbHeight <= 32 )
	

						intra_bdpcm_flag[ x0 ][ y0 ]
	ae(v)

					if( intra_bdpcm_flag[ x0 ][ y0 ] )
	

						intra_bdpcm_dir_flag[ x0 ][ y0 ]
	ae(v)

					else {
	

						if(  sps_mip_enabled_flag  &&  
						( Abs( Log2( cbWidth ) − Log2( cbHeight ) ) <= 2 )  &&  
						  cbWidth <= MaxTbSizeY  &&  cbHeight <= MaxTbSizeY )
	

							intra_mip_flag[ x0 ][ y0 ]
	ae(v)

						if( intra_mip_flag[ x0 ][ y0 ] ) {
	

								intra_mip_mpm_flag[ x0 ][ y0 ]
	ae(v)

							if( intra_mip_mpm_flag[ x0 ][ y0 ] )
	

								intra_mip_mpm_idx[ x0 ][ y0 ]
	ae(v)

							else
	

								intra_mip_mpm_remainder[ x0 ][ y0 ]
	ae(v)

						} else {
	

							if( sps_mrl_enabled_flag  &&  ( ( y0 % CtbSizeY )  >  0 ) )
	

								intra_luma_ref_idx[ x0 ][ y0 ]
	ae(v)

							if ( sps_isp_enabled_flag  &&  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 ] ) {
	

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

									intra_luma_not_planar_flag[ x0 ][ y0 ]
	ae(v)

								if( intra_luma_not_planar_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 )
	

				general_merge_flag[ x0 ][ y0 ]
	ae(v)

			if( general_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( slice_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( sps_smvd_enabled_flag  &&  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[ x0 ][ y0 ]  = =  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_bcw_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 )
	

					bcw_idx[ x0 ][ y0 ]
	ae(v)

			}
	

		}
	

		if( !pcm_flag[ x0 ][ y0 ] ) {
	

			if( CuPredMode[ x0 ][ y0 ]  !=  MODE_INTRA  &&  
			general_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 ] && !MergeTriangleFlag[ 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)

					}
	

				}
	

				numSigCoeff = 0
	

				numZeroOutSigCoeff = 0
	

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

				lfnstWidth = ( treeType  = =  DUAL_TREE_CHROMA )  ?  cbWidth / SubWidthC
									  :  cbWidth
	

				lfnstHeight = ( treeType  = =  DUAL_TREE_CHROMA )  ?  cbHeight  /  SubHeightC
									  :  cbHeight
	

				if( Min( lfnstWidth, lfnstHeight )  >=  4  &&  sps_lfnst_enabled_flag  = =  1  &&  
				CuPredMode[ x0 ][ y0 ]  = =  MODE_INTRA  &&  
				IntraSubPartitionsSplitType  = =  ISP_NO_SPLIT  &&  
				!intra_mip_flag[ x0 ][ y0 ] ) {
	

					if( ( numSigCoeff > ( ( treeType  = =  SINGLE_TREE )  ?  2  :  1 ) )  &&  
					 numZeroOutSigCoeff  = =  0 )
	

						lfnst_idx[ x0 ][ y0 ]
	ae(v)

				}
	

			}
	

		}
	

	}
	






7.3.7.10 [bookmark: _Ref350100895][bookmark: _Toc415475848][bookmark: _Toc423599123][bookmark: _Toc423601627]Transform unit syntax

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

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

			if( ( IntraSubPartitionsSplitType =  = ISP_NO_SPLIT  &&  !( cu_sbt_flag  &&  
			   ( ( subTuIndex  = = 0  &&  cu_sbt_pos_flag )  | |  
			      ( subTuIndex  = = 1  &&  !cu_sbt_pos_flag ) ) ) )  | |  
			( IntraSubPartitionsSplitType != ISP_NO_SPLIT && 
			  ( subTuIndex = = NumIntraSubPartitions − 1 ) ) ) {
	

				tu_cbf_cb[ x0 ][ y0 ]
	ae(v)

				tu_cbf_cr[ x0 ][ y0 ]
	ae(v)

			}
	

		}
	

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

			if( ( IntraSubPartitionsSplitType =  = ISP_NO_SPLIT  &&  !( cu_sbt_flag  &&  
			   ( ( subTuIndex  = = 0  &&  cu_sbt_pos_flag )  | |  
			      ( subTuIndex  = = 1  &&  !cu_sbt_pos_flag ) ) )  &&  
			   ( CuPredMode[ x0 ][ y0 ] = = MODE_INTRA  | |  
			      tu_cbf_cb[ x0 ][ y0 ]  | |  tu_cbf_cr[ x0 ][ y0 ]  | |  
			      CbWidth[ x0 ][ y0 ] > MaxTbSizeY  | |  CbHeight[ x0 ][ y0 ] > MaxTbSizeY ) )  | |  
			( IntraSubPartitionsSplitType != ISP_NO_SPLIT && 
			( subTuIndex < NumIntraSubPartitions − 1  | |  !InferTuCbfLuma ) ) )
	

				tu_cbf_luma[ x0 ][ y0 ]
	ae(v)

			if (IntraSubPartitionsSplitType != ISP_NO_SPLIT )
	

				InferTuCbfLuma  =  InferTuCbfLuma  &&  !tu_cbf_luma[ x0 ][ y0 ]
	

		}
	

		if( IntraSubPartitionsSplitType != ISP_NO_SPLIT && 
		treeType = = SINGLE_TREE  &&  subTuIndex = = NumIntraSubPartitions − 1 ) )
	

			xC = CbPosX[ x0 ][ y0 ]
	

			yC = CbPosY[ x0 ][ y0 ]
	

			wC = CbWidth[ x0 ][ y0 ] / 2
	

			hC = CbHeight[ x0 ][ y0 ] / 2
	

		} else
	

			xC = x0
	

			yC = y0
	

			wC = tbWidth / SubWidthC
	

			hC = tbHeight / SubHeightC
	

		}
	

		if( ( tu_cbf_luma[ x0 ][ y0 ]  | |  tu_cbf_cb[ x0 ][ y0 ]  | |  tu_cbf_cr[ x0 ][ y0 ] )  &&
		treeType  !=  DUAL_TREE_CHROMA ) {
	

			if( cu_qp_delta_enabled_flag  &&  !IsCuQpDeltaCoded ) {
	

				cu_qp_delta_abs
	ae(v)

				if( cu_qp_delta_abs )
	

					cu_qp_delta_sign_flag
	ae(v)

			}
	

		}
	

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

			if( transform_skip_enabled_flag  &&  tbWidth  <=  MaxTsSize && tbHeight  <=  MaxTsSize )
	

				transform_skip_flag[ x0 ][ y0 ]
	ae(v)

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

				tu_mts_idx[ x0 ][ y0 ]
	ae(v)

		}
	

	  numSigCoeff = 0
	

	  isLastPosOnLfnstZeroOutRegion = 0
	

	  if(tu_cbf_luma[ x0 ][ y0 ]){
	

	     last_significant_pos( x0, y0, Log2( tbWidth ), Log2( tbHeight ), 0, numSigCoeff, isLastPosOnLfnstZeroOutRegion  )
	

	  }
	

	  if(tu_cbf_cb[ x0 ][ y0 ]) {
	

	if( tu_cbf_cr[ x0 ][ y0 ] )
	

				tu_joint_cbcr_residual[ x0 ][ y0 ]
	ae(v)

	     last_significant_pos( x0, y0, Log2( wC ), Log2( hC ), 1, numSigCoeff, isLastPosOnLfnstZeroOutRegion    )
	

	  }
	

	  if(tu_cbf_cr[ x0 ][ y0 ])
	

	     last_significant_pos( x0, y0, Log2( wC ), Log2( hC ), 2, numSigCoeff, isLastPosOnLfnstZeroOutRegion   )
	

		lfnstWidth = ( treeType  = =  DUAL_TREE_CHROMA )  ?  cbWidth / SubWidthC
									  :  cbWidth
	

			lfnstHeight = ( treeType  = =  DUAL_TREE_CHROMA )  ?  cbHeight  /  SubHeightC
									  :  cbHeight
	

		if( Min( lfnstWidth, lfnstHeight )  >=  4  &&  sps_lfnst_enabled_flag  = =  1  &&  
				CuPredMode[ x0 ][ y0 ]  = =  MODE_INTRA  &&  
				IntraSubPartitionsSplitType  = =  ISP_NO_SPLIT  &&  
				!intra_mip_flag[ x0 ][ y0 ] ) {
	

			if( ( numSigCoeff > 1 && isLastPosOnLfnstZeroOutRegion   = = 0 )
	

				lfnst_idx[ x0 ][ y0 ]
	ae(v)

		}
	

		if( tu_cbf_luma[ x0 ][ y0 ] ) {
	

			if( !transform_skip_flag[ x0 ][ y0 ] )
	

				residual_coding( x0, y0, Log2( tbWidth ), Log2( tbHeight ), 0 )
	

			else
	

				residual_ts_coding( x0, y0, Log2( tbWidth ), Log2( tbHeight ), 0 )
	

		}
	

		if( tu_cbf_cb[ x0 ][ y0 ] )
	

			residual_coding( xC, yC, Log2( wC ), Log2( hC ), 1 )
	

		if( tu_cbf_cr[ x0 ][ y0 ] ) {
	

			if( tu_cbf_cb[ x0 ][ y0 ] )
	

				tu_joint_cbcr_residual[ x0 ][ y0 ]
	ae(v)

			if( !tu_joint_cbcr_residual[ x0 ][ y0 ] )
	

				residual_coding( xC, yC, Log2( wC ), Log2( hC ), 2 )
	

		}
	

	}
	





	last_significant_pos( x0, y0, log2TbWidth, log2TbHeight, cIdx, numSigCoeff, isLastPosOnLfnstZeroOutRegion   ) {
	Descriptor

		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( 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)

	  if (LastSignificantCoeffX = = 0 && LastSignificantCoeffY = = 0)
	

	    numSigCoeff   += 1
	

	  else
	

	    numSigCoeff   += 2
	

	  if(log2TbWidth = = 4 && log2TbHeight = = 4 && LastSignificantPos >=8) 
	

	isLastPosOnLfnstZeroOutRegion   |= 1
	

	  if(log2TbWidth = = 8 && log2TbHeight = = 8 && LastSignificantPos >=8) 
	

	isLastPosOnLfnstZeroOutRegion   |= 1
	

	  else if(log2TbWidth >= 8 && log2TbHeight >= 8 && LastSignificantPos >=16) 
	

	isLastPosOnLfnstZeroOutRegion   |= 1
	

	}
	



Semantic: 
The value of LastSignificantPos is derived as follow.
LastSignificantPos = (1 << (log2TbWidth + log2TbHeight)) 
	do {
		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 ) )
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	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 )
	

			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( 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)

		log2TbWidth = log2ZoTbWidth
	

		log2TbHeight = log2ZoTbHeight
	

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

		log2SbH = log2SbW
	

		if( log2TbWidth + log2TbHeight > 3 ) {
	

			if( log2TbWidth < 2 ) {
	

				log2SbW = log2TbWidth
	

				log2SbH = 4 − log2SbW
	

			} else if( log2TbHeight < 2 ) {
	

				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 ]
								[ i ][ 0 ]
	

			yS = DiagScanOrder[ log2TbWidth − log2SbW ][ log2TbHeight − log2SbH ]
								[ i ][ 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 ] ) {
	

					if( !transform_skip_flag[ x0 ][ y0 ] ) {
	

						numSigCoeff++
	

						if( ( n  >=  8  &&  i  = =  0  &&  ( log2TbWidth  = =  2  | |  log2TbWidth  = =  3 )  						&&  ( log2TbWidth  = =  log2TbHeight ) )  | |  ( ( i  = =  1  | |  i  = =  2 )  
						&&  log2TbWidth  >=  3  &&  log2TbHeight  >=  3 ) )
	

							numZeroOutSigCoeff++
	

					}
	

					abs_level_gtx_flag[ n ][ 0 ]
	ae(v)

					remBinsPass1− −
	

					if( abs_level_gtx_flag[ n ][ 0 ] ) {
	

						par_level_flag[ n ]
	ae(v)

						remBinsPass1− −
	

						abs_level_gtx_flag[ n ][ 1 ]
	ae(v)

						remBinsPass1− −
	

					}
	

					if( lastSigScanPosSb  = =  −1 )
	

						lastSigScanPosSb = n
	

					firstSigScanPosSb = n
	

				}
	

				AbsLevelPass1[ xC ][ yC ] = sig_coeff_flag[ xC ][ yC ] + par_level_flag[ n ] + 
										abs_level_gtx_flag[ n ][ 0 ] + 2 * abs_level_gtx_flag[ n ][ 1 ]
	

				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_gtx_flag[ n ][ 1 ] )
	

					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 ]
	

						}
	

					}
	

				}
	

			}
	

		}
	

	}
	




