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Abstract
Due to the adoption of JVET- O0545, the maximum transform size changes between 64x64 and 32x32 depending on the SPS flag sps_sbt_max_size_64_flag. This change impacted the use of MIP, since MIP is allowed up to the maximum tranform size. That is, when sps_sbt_max_size_64_flag is zero, MIP is allowed up to CU sizes 32x32. This contribution proposes to remove this restriction since it does not solve any VPDU or memory issue. In essense, MIP is applied to CU’s up to size 64x64 regardless of maximum transform size, and TU tiling is performed if CU is larger than TU. The BD rate change is reported as 
Introduction 
In VVC draft 6 specification, MIP is coded when both CU width and height are less than or equal to the maximum transform size. The maximum transform size (MaxTbSizeY) depends on the SPS flag sps_sbt_max_size_64_flag  as followes: 

MaxTbLog2SizeY = sps_max_luma_transform_size_64_flag  ?  6  :  5	(7‑28)
MaxTbSizeY = 1  <<  MaxTbLog2SizeY		(7‑30)


This contribution proposes enabling MIP up to 64x64 even if the maximum transform size is 32x32, where TU tiling is used if CU size is larger than TU size. This is to allow more flexibility to the encoder and to improve the coding efficiency when the maximum transform size is set to 32x32. Furthermore, enabling MIP for 64x64 does not require any extra process for the encoder and decoder as it is both are capable of impelementing it when  sps_sbt_max_size_64_flag is set as 1.

Proposal

The proposal allows MIP for CU sizes up to 64x64. When CU’s exceed 32x32, TU tiling is performed after MIP. In other word, MIP is performed on larger CU’s before TU tiling.

The corresponding specification change is:

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

		chType = treeType = = DUAL_TREE_CHROMA? 1 : 0
	

		if( slice_type  !=  I  | |  sps_ibc_enabled_flag  | |  sps_palette_enabled_flag) {
	

			if( treeType != DUAL_TREE_CHROMA  &&  
			!( ( ( cbWidth = = 4 && cbHeight = = 4 )  | |  modeType = = MODE_TYPE_INTRA ) 
			  &&  !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 )  &&  modeType = = MODE_TYPE_ALL )
	

				pred_mode_flag
	ae(v)

			if( ( ( slice_type = = I  &&  cu_skip_flag[ x0 ][ y0 ] = =0 )  | |
			   ( slice_type != I  &&  ( CuPredMode[ chType ][ x0 ][ y0 ] != MODE_INTRA  | |  
			      ( cbWidth = = 4  &&  cbHeight = = 4  && cu_skip_flag[ x0 ][ y0 ] = = 0 ) ) ) ) &&
			 cbWidth <= 64  &&  cbHeight <= 64  &&  modeType != MODE_TYPE_INTER  &&
			 sps_ibc_enabled_flag  &&  treeType  !=  DUAL_TREE_CHROMA )
	

				pred_mode_ibc_flag
	ae(v)

			if( ( ( ( slice_type  = =  I | | ( cbWidth = = 4 && cbHeight = = 4 ) | | sps_ibc_enabled_flag )  &&
			       CuPredMode[ x0 ][ y0 ] = = MODE_INTRA ) | |
			   ( slice_type != I  &&  !( cbWidth = = 4 && cbHeight = = 4 )  &&  !sps_ibc_enabled_flag 
			     &&  CuPredMode[ x0 ][ y0 ] != MODE_INTRA ) )  &&  sps_palette_enabled_flag  &&  
			  cbWidth <= 64  &&  cbHeight <= 64  &&  &&  cu_skip_flag[ x0 ][ y0 ] = = 0  &&
			  modeType != MODE_INTER )
	

				pred_mode_plt_flag
	ae(v)

		}
	

		if( CuPredMode[ chType ][ x0 ][ y0 ]  = =  MODE_INTRA  | | 
		CuPredMode[ chType ][ x0 ][ y0 ]  = =  MODE_PLT ) {
	

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

				if( pred_mode_plt_flag ) {
	

					if( treeType = = DUAL_TREE_LUMA ) 
	

						palette_coding( x0, y0, cbWidth, cbHeight, 0, 1 )
	

					else  /* SINGLE_TREE */ 
	

						palette_coding( x0, y0, cbWidth, cbHeight, 0, 3 )
	

				} else {
	

					if( sps_bdpcm_enabled_flag &&
					cbWidth <= MaxTsSize  &&  cbHeight <= MaxTsSize  )
	

						intra_bdpcm_flag
	ae(v)

					if( intra_bdpcm_flag )
	

						intra_bdpcm_dir_flag
	ae(v)

					else {
	

						if(  sps_mip_enabled_flag  &&  
						( Abs( Log2( cbWidth ) − Log2( cbHeight ) ) <= 2 )  &&  
						  cbWidth <= MaxTbSizeY  &&  cbHeight <= MaxTbSizeY 64)
	

							intra_mip_flag[ x0 ][ y0 ]
	ae(v)

						if( intra_mip_flag[ x0 ][ y0 ] )
	

							intra_mip_mode[ 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 )
	

								intra_subpartitions_split_flag[ x0 ][ y0 ]
	ae(v)

							if( intra_luma_ref_idx[ 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)

						}
	

					}
	

				}
	

			}
	

	         …
	



Experimental Results

The proposed method was implemented on top of VTM6.0. The tests were conducted under the CTC. Both anchor and test use maximum transform size of 32x32 (--Log2MaxTbSize=5). The results are shown in the table below:

	
	 
	 
	All Intra Main10 
	 
	 

	
	 
	 
	Over VTM-6.0 --Log2MaxTrSize=5
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.04%
	0.03%
	0.00%
	100%
	100%

	Class A2
	0.00%
	-0.08%
	-0.02%
	101%
	101%

	Class B
	0.00%
	0.02%
	0.04%
	98%
	96%

	Class C
	0.00%
	0.01%
	0.00%
	99%
	103%

	Class E
	-0.05%
	-0.02%
	-0.16%
	101%
	103%

	Overall 
	-0.02%
	0.00%
	-0.02%
	100%
	100%

	Class D
	0.00%
	0.00%
	-0.01%
	100%
	106%

	Class F
	0.02%
	-0.02%
	-0.06%
	99%
	100%
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Conclusion

This contribution proposes enabling MIP up to 64x64 regardless of the maximum transform size, where TU tiling is performed for larger CU’s. It is asserted that this approach does not require any additional process to the current VTM design, and it improves the coding performance.
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