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Abstract
Implicit transform core selection in introduced in VVC Draft 4.0. However there is no unified transform core selection method. In the contribution, two methods are proposed to addressing this problem. With all DST method to unifying ISP and shape adaptive method, -0.01%/xx%/xx% AI/RA/LDB coding gain is achieved with CTC condition (intra MTS on, inter MTS off) and -0.11%/xx%/xx% AI/RA/LDB coding gain is achieved with intra and inter MTS off condition. The ratio adaptive method achieves 0.02%/xx%/xx% AI/RA/LDB coding efficiency differencewith CTC condition and xx%/xx%/xx% AI/RA/LDB coding gain with intra and inter MTS off condition.
Introduction 
In VVC Draft 4.0 [1], if MTS is enabled in the high level syntax, the MTS Transform cores (DCT8, DST7, DCT2) could be implicit selected under the condition:
· If the current block is using ISP mode
· Otherwise if the current block is using SBT mode
· Otherwise if the current block is intra block and both intra and inter explicit MTS is disable in the sequence level (intra shape adaptive)
The ISP implicit transform core selection is based on the intra mode of the current block, intra shape adaptive implicit transform core selection is based on the block shape, and SBT implicit transform core selection is based on split mode.
Problem Statement
Since the SBT is only used for inter blocks, in which the residual distribution is quite different as intra mode, the DCT8 is necessary for its implicit transform core selection. SBT is hard to harmonize with other transform core selection tool.
However both ISP and intra shape adaptive is working only in intra block, and both tool are only using DST7 and DCT2 transform cores with same block size restriction, which means their implicit transform core selections are easily unified. 
In the contribution, two method are proposed to addressing the unification of ISP and intra shape adaptive transform core selections.
Method 1 – “ALL DST”
Method Description
In “All DST” method, if current block is ISP mode or if the current block is intra block and both intra and inter explicit MTS is on, then only DST7 is used for both horizontal and vertical transform cores. The size restriction is unchanged. 
In this method, the dependency between ISP mode implicit transform core selection and intra mode is removed. The shape adaptive method is simplified. The prosed method did not introduced significant coding loss and or additional worst case.
Simulation Results
The simulations are on to of VTM4.0
Table 1 shows the CTC condition (MTS explicit intra on, and MTS explicit inter off) and Table 2 shows both MTS inter and MTS intra is off case (Note: intra shape adaptive is enabled in this case for both anchor and test).
Table 1, “All DST” Method to replace ISP implicit transform core selection with intra MTS on and inter MTS off
 
	
	　
	　
	All Intra Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	-0.03%
	0.00%
	99%
	99%

	Class A2
	-0.03%
	0.07%
	-0.08%
	99%
	100%

	Class B
	-0.01%
	0.00%
	0.05%
	99%
	99%

	Class C
	0.04%
	-0.11%
	-0.04%
	98%
	99%

	Class E
	-0.06%
	-0.13%
	-0.12%
	99%
	100%

	Overall 
	-0.01%
	-0.04%
	-0.03%
	99%
	100%

	Class D
	0.01%
	-0.03%
	-0.19%
	99%
	99%

	Class F
	0.05%
	-0.05%
	-0.19%
	99%
	99%

	
	
	
	
	
	

	
	　
	　
	Random access Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	　
	
	　
	　
	　

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	　
	　
	Low delay B Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!



Table 2, “All DST” Method to replace shape adaptive implicit transform core selection with intra MTS off and inter MTS off

	
	　
	　
	All Intra Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.22%
	-0.40%
	-0.33%
	101%
	101%

	Class A2
	-0.12%
	-0.33%
	-0.42%
	102%
	101%

	Class B
	-0.12%
	-0.40%
	-0.36%
	101%
	102%

	Class C
	0.05%
	-0.37%
	-0.16%
	101%
	100%

	Class E
	-0.18%
	-0.43%
	-0.53%
	101%
	100%

	Overall 
	-0.11%
	-0.39%
	-0.35%
	101%
	101%

	Class D
	0.04%
	-0.20%
	-0.12%
	101%
	99%

	Class F
	-0.02%
	-0.30%
	-0.10%
	101%
	101%

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	　
	　
	Random access Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	　
	
	　
	　
	　

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	　
	　
	Low delay B Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!



Table 3, supplementary test of “All DST” Method to replace shape adaptive implicit transform core selection (limited used on block size smaller than 16 for both height and width, in one dimension of the block is larger than 16, DCT2 is used for both horizontal and vertical transform core)
	
	　
	　
	All Intra Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.15%
	0.06%
	0.05%
	100%
	100%

	Class A2
	0.06%
	-0.11%
	-0.12%
	99%
	100%

	Class B
	0.02%
	-0.21%
	-0.26%
	100%
	101%

	Class C
	0.06%
	-0.18%
	-0.16%
	101%
	100%

	Class E
	-0.06%
	-0.21%
	-0.31%
	100%
	100%

	Overall 
	0.04%
	-0.14%
	-0.17%
	100%
	100%

	Class D
	0.05%
	-0.14%
	-0.11%
	101%
	99%

	Class F
	0.02%
	-0.13%
	-0.31%
	101%
	100%

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	　
	　
	Random access Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	　
	
	　
	　
	　

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	　
	　
	Low delay B Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!


Draft Specification Changes
The draft text changes based on [1] of “all dst” method is highlighted as follow:
[bookmark: _Ref522130276]8.7.4.1 General
…
· Otherwise, if implicitMtsEnabled is equal to 1, the following applies:
· If IntraSubPartitionsSplitType is not equal to ISP_NO_SPLIT or (sps_explicit_mts_intra_enabled_flag and sps_explicit_mts_inter_enabled_flag are equal to 0), trTypeHor and trTypeVer are derived as followsspecified in Table 8‑15 depending on intraPredMode.
· trTypeHor = ( nTbW >= 4  &&  nTbW <= 16  ) ? 1 : 0	(8‑1028)
· trTypeVer = ( nTbH >= 4  &&  nTbH <= 16  ) ? 1 : 0	(8‑1029)
· 
· 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	(8‑1028)
trTypeVer = ( nTbH >= 4  &&  nTbH <= 16  &&  nTbH <= nTbW ) ? 1 : 0	(8‑1029)
…
[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



Method 2 – “Ratio Adaptive”
Method Description
In “Ratio Adaptive” method, if current block is ISP mode or if the current block is intra block and both intra and inter explicit MTS is on, then a ratio adaptive method is used for both horizontal and vertical transform cores. The size restriction is unchanged The ratio adaptive method is:
· If the ratio of the current block width and height is smaller or equal to 2, then both horizontal and vertical transform cores are selected as DST7
· Otherwise, the short edge transform core using DST7 and long edge using DCT7
In this method, the dependency between ISP mode implicit transform core selection and intra mode is removed. The prosed method did not introduced coding loss and or additional worst case.
Simulation Results
The simulation are on top of VTM 4.0
Table 4 shows the CTC condition (MTS explicit intra on, and MTS explicit inter off) and Table 5 shows both MTS inter and MTS intra is off case (Note: intra shape adaptive is enabled in this case for both anchor and test)
Table 4, “Ratio Adaptive” Method to replace ISP implicit transform core with intra MTS on and inter MTS off
 
	
	 
	 
	All Intra Main10 
	 
	 

	
	 
	 
	Over VTM-4.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	0.01%
	-0.01%
	98%
	99%

	Class A2
	-0.01%
	0.08%
	-0.05%
	98%
	100%

	Class B
	0.02%
	0.01%
	0.06%
	98%
	99%

	Class C
	0.06%
	-0.05%
	0.16%
	98%
	100%

	Class E
	0.06%
	0.07%
	0.03%
	99%
	100%

	Overall 
	0.02%
	0.02%
	0.05%
	98%
	100%

	Class D
	0.05%
	-0.02%
	0.01%
	98%
	99%

	Class F
	0.01%
	0.06%
	0.08%
	99%
	100%

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	 
	 
	Random access Main10 
	 
	 

	
	 
	 
	Over VTM-4.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	-0.06%
	-0.11%
	97%
	99%

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class B
	0.00%
	0.05%
	-0.16%
	97%
	98%

	Class C
	0.00%
	-0.12%
	-0.13%
	96%
	97%

	Class E
	 
	
	 
	 
	 

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	0.05%
	-0.25%
	-0.08%
	95%
	97%

	Class F
	0.00%
	-0.03%
	-0.06%
	100%
	100%

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	 
	 
	Low delay B Main10 
	 
	 

	
	 
	 
	Over VTM-4.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!




Table 5, “Ratio Adaptive” Method to replace shape adaptive implicit transform core selection with intra MTS off and inter MTS off
	
	　
	　
	All Intra Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	-0.03%
	-0.34%
	-0.20%
	101%
	100%

	Class E
	-0.21%
	-0.38%
	-0.41%
	101%
	100%

	Overall 
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	-0.03%
	-0.31%
	-0.11%
	101%
	98%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	　
	　
	Random access Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	　
	
	　
	　
	　

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	　
	　
	Low delay B Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!



Table 6, “Ratio Adaptive” Method to replace shape adaptive implicit transform core selection with intra MTS off and inter MTS off (limited used on block size smaller than 16 for both height and width, in one dimension of the block is larger than 16, DCT2 is used for both horizontal and vertical transform core)
	
	　
	　
	All Intra Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.15%
	0.11%
	0.12%
	98%
	99%

	Class A2
	0.05%
	-0.03%
	-0.07%
	98%
	100%

	Class B
	0.00%
	-0.14%
	-0.13%
	99%
	100%

	Class C
	-0.01%
	-0.20%
	-0.06%
	100%
	101%

	Class E
	-0.10%
	-0.14%
	-0.12%
	100%
	100%

	Overall 
	0.02%
	-0.10%
	-0.06%
	99%
	100%

	Class D
	-0.03%
	-0.30%
	-0.09%
	100%
	99%

	Class F
	-0.06%
	-0.20%
	-0.27%
	100%
	101%

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	　
	　
	Random access Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	　
	
	　
	　
	　

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	
	
	
	
	
	

	
	　
	　
	Low delay B Main10 
	　
	　

	
	　
	　
	Over VTM-4.0
	　
	　

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class E
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!





Draft Specification Changes
The draft text changes based on [1] of “all dst” method is highlighted as follow:
8.7.4.1 General
…
· Otherwise, if implicitMtsEnabled is equal to 1, the following applies:
· If IntraSubPartitionsSplitType is not equal to ISP_NO_SPLIT or (sps_explicit_mts_intra_enabled_flag and sps_explicit_mts_inter_enabled_flag are equal to 0), trTypeHor and trTypeVer are derived as follows: specified in Table 8‑15 depending on intraPredMode.
	trTypeHor = ( nTbW >= 4  &&  nTbW <= 16  &&  (nTbW <= nTbH || Ratio <=2 )) ? 1 : 0	(8‑1028)
	trTypeVer = ( nTbH >= 4  &&  nTbH <= 16  &&  (nTbH <= nTbW || Ratio <=2 )) ? 1 : 0	(8‑1029)
Ratio = 1<< abs( log2 (nTbW) – log2 (nTbH) )
· 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:
…
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



Conclusion
Both proposed methods are unifying the ISP and intra shape adaptive implicit transform core selection without coding loss or additional worst case complexity, which are proposed to include into the next version of VVC draft.
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