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Abstract
This document proposes PCM mode modification for separated tree partition. The proposed modification is tested on top of VTM2.0.1. In AI/RA/LDB configuration, the results show 0.02%/0.01%/-0.03% BD-rate luma difference.
Introduction
In current draft of VVC [1], PCM mode is not supported. In fact, VTM-2.0.1 will crash if dual tree partition and PCM mode are both enabled. This document proposes PCM mode modification for dual tree partition.
Description of techniques 
This document proposes PCM mode modification for dual tree partition. The proposed syntax modification is:

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

		if( slice_type  !=  I ) {
	

				pred_mode_flag
	ae(v)

		}
	

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

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

			} else {
	

	…
	

	}
	

		} else {
	

	…
	

		}
	

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

			cu_cbf
	ae(v)

		if( cu_cbf ) {
	

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

	}
	



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

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

		for( i = 0; i < cbWidth* cbHeight; i++ )
	

			pcm_sample_luma[ i ]
	u(v)

		if( treeType = = SINGLE_TREE  | |  treeType = = DUAL_TREE_ CHROMA)
	

		for( i = 0; i < 2 * ( (cbWidth* cbHeight )/ ( SubWidthC * SubHeightC ) ); i++ )
	

			pcm_sample_chroma[ i ]
	u(v)

	}
	



Simulation results 
The proposed method is evaluated on top of the VTM-2.0.1 software. The PCM mode is enabled in config files.
	
	All Intra Main10 

	
	Over BMS-2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.02%
	-0.01%
	0.04%
	104%
	100%

	Class A2
	0.05%
	0.06%
	0.04%
	105%
	103%

	Class B
	0.02%
	0.01%
	0.06%
	105%
	102%

	Class C
	0.00%
	0.00%
	0.00%
	103%
	102%

	Class E
	0.02%
	-0.07%
	-0.06%
	104%
	101%

	Overall 
	0.02%
	0.00%
	0.02%
	104%
	102%

	Class D
	0.01%
	-0.03%
	-0.03%
	102%
	103%

	Class F (optional)
	0.02%
	-0.07%
	-0.02%
	105%
	103%

	　
	　
	　
	　
	　
	　



	
	Random Access Main 10

	
	Over BMS-2.0.1
	　
	　
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	0.06%
	0.04%
	98%
	99%

	Class A2
	0.04%
	0.16%
	0.07%
	100%
	100%

	Class B
	0.01%
	-0.02%
	0.10%
	100%
	99%

	Class C
	0.01%
	-0.13%
	0.04%
	103%
	101%

	Class E
	　
	
	　
	　
	　

	Overall
	0.01%
	0.00%
	0.06%
	100%
	100%

	Class D
	0.00%
	-0.06%
	-0.02%
	103%
	105%

	Class F (optional)
	-0.01%
	0.07%
	0.04%
	103%
	103%

	　
	　
	　
	　
	　
	　



	
	Low delay B Main10 
	　
	　
	　
	　

	
	Over BMS-2.0.1
	　
	　
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	0.01%
	0.03%
	0.11%
	103%
	103%

	Class C
	0.02%
	0.03%
	-0.07%
	104%
	105%

	Class E
	-0.16%
	-0.45%
	-1.06%
	103%
	104%

	Overall
	-0.03%
	-0.09%
	-0.24%
	103%
	104%

	Class D
	-0.01%
	0.07%
	-0.05%
	102%
	102%

	Class F (optional)
	-0.07%
	0.47%
	0.18%
	103%
	102%

	　
	　
	　
	　
	　
	　



Conclusion
This document proposes PCM mode modification for separated tree partition. The proposed modification is tested on top of VTM2.0.1. In AI/RA/LDB configuration, the results show 0.02%/0.01%/-0.03% BD-rate luma difference.
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