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Abstract
When separate coding tree between luma and chroma is enabled in intra slices, maximum/minimum allowed QT/BT/TT sizes for chroma can be different from those derived from corresponding maximum/minimum QT/BT/TT sizes for luma according to chroma subsampling format. In this contribution, related parameters are named as MaxQtSizeC, MaxBtSizeC, MaxTtSizeC, MinQtSizeC, MinBtSizeC, and MinTtSizeC, where C stands for chroma. Results of four tests compared with VTM2.0.1 are reported as follows.
VTM2.0.1: {MaxQtSizeC, MaxBtSizeC, MaxTtSizeC, MinQtSizeC, MinBtSizeC, MinTtSizeC} in units of chroma samples = {32, 32, 16, 2, 2, 2}
Test1: Related parameters = {32, 32, 32, 2, 2, 2}
AI BD-rates = -0.08% (Y), -0.91% (U), -0.94% (V); EncT=103%; DecT=101%
RA BD-rates = 0.00% (Y), -0.32% (U), -0.31% (V); EncT=100%; DecT=100%
LB BD-rates = 0.01% (Y), -0.09% (U), -0.44% (V); EncT=100%; DecT=99%
Test2: Related parameters = {32, 32, 16, 4, 2, 2}
AI BD-rates = 0.00% (Y), 0.04% (U), 0.04% (V); EncT=100%; DecT=100%
RA BD-rates = 0.00% (Y), -0.01% (U), 0.00% (V); EncT=100%; DecT=100%
LB BD-rates = 0.00% (Y), 0.04% (U), -0.09% (V); EncT=100%; DecT=99%
Test3: Related parameters = {32, 32, 32, 4, 2, 2}
AI BD-rates = -0.08% (Y), -0.89% (U), -0.91% (V); EncT=103%; DecT=100%
RA BD-rates = -0.01% (Y), -0.36% (U), -0.30% (V); EncT=100%; DecT=100%
LB BD-rates = -0.02% (Y), -0.23% (U), -0.50% (V); EncT=100%; DecT=101%
Test4: Related parameters = {32, 32, 32, 4, 4, 4}
AI BD-rates = 0.06% (Y), 0.30% (U), 0.51% (V); EncT=100%; DecT=99%
RA BD-rates = 0.03% (Y), 0.55% (U), 0.78% (V); EncT=100%; DecT=100%
LB BD-rates = -0.05% (Y), 0.08% (U), 0.06% (V); EncT=100%; DecT=97%
It is suggested to Test1 or Test4 for consistent settings between QT, BT, and TT. It is also suggested that Test1 is slightly preferred than Test4 because of coding efficiency.

Introduction
When separate coding tree between luma and chroma is enabled in intra slices, maximum/minimum allowed quad-tree / binary tree / ternary tree (QT/BT/TT) sizes for chroma can be different from those derived from corresponding maximum/minimum QT/BT/TT sizes for luma according to chroma subsampling format. In this contribution, maximum allowed QT size for chroma, maximum allowed BT size for chroma, maximum allowed TT size for chroma, minimum allowed QT size for chroma, minimum allowed BT size for chroma, and minimum allowed TT size for chroma, are denoted as MaxQtSizeC, MaxBtSizeC, MaxTtSizeC, MinQtSizeC, MinBtSizeC, and MinTtSizeC, respectively.

Conducted tests
Table 1 summarizes the settings of related parameters for VTM2.0.1 and the four tests in this contribution. All the numbers are in units of chroma samples.

Table 1. Summary of related parameter settings
	
	VTM2.0.1
	Test1
	Test 2
	Test 3
	Test 4

	MaxQtSizeC
	32
	32
	32
	32
	32

	MaxBtSizeC
	32
	32
	32
	32
	32

	MaxTtSizeC
	16
	32
	16
	32
	32

	MinQtSizeC
	2
	2
	4
	4
	4

	MinBtSizeC
	2
	2
	2
	2
	4

	MinTtSizeC
	2
	2
	2
	2
	4



Experimental results
The tests have been implemented on VTM2.0.1 [1], and the results of Test1, Test2, Test3, and Test4 are shown in Table 2, Table 3, Table 4, and Table 5, respectively. The simulations were performed following the JVET CTC [2].



Table 2. Results of Test1
	
	All Intra Main10

	
	Over VTM2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.10%
	-0.99%
	-1.20%
	103%
	102%

	Class A2
	-0.09%
	-1.07%
	-0.75%
	104%
	100%

	Class B
	-0.06%
	-1.02%
	-1.21%
	103%
	100%

	Class C
	-0.08%
	-0.39%
	-0.33%
	102%
	100%

	Class E
	-0.11%
	-1.16%
	-1.23%
	102%
	100%

	Overall
	-0.08%
	-0.91%
	-0.94%
	103%
	101%

	Class D
	-0.04%
	-0.16%
	-0.44%
	102%
	99%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.05%
	-0.14%
	-0.17%
	100%
	101%

	Class A2
	-0.03%
	-0.52%
	-0.30%
	100%
	100%

	Class B
	0.03%
	-0.57%
	-0.60%
	100%
	100%

	Class C
	0.00%
	0.00%
	-0.06%
	100%
	100%

	Overall
	0.00%
	-0.32%
	-0.31%
	100%
	100%

	Class D
	-0.01%
	-0.22%
	-0.17%
	100%
	100%

	
	
	
	
	
	

	
	Low delay B Main10

	
	Over VTM2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class B
	0.02%
	-0.13%
	-0.18%
	100%
	99%

	Class C
	0.02%
	-0.07%
	-0.20%
	100%
	99%

	Class E
	0.00%
	-0.04%
	-1.19%
	100%
	99%

	Overall
	0.01%
	-0.09%
	-0.44%
	100%
	99%

	Class D
	0.03%
	-0.11%
	-0.23%
	101%
	99%





Table 3. Results of Test 2
	
	All Intra Main10 

	
	Over VTM2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.04%
	0.03%
	100%
	101%

	Class A2
	0.01%
	0.01%
	0.00%
	100%
	100%

	Class B
	0.01%
	0.00%
	0.00%
	100%
	100%

	Class C
	-0.01%
	0.08%
	0.19%
	99%
	100%

	Class E
	0.00%
	0.06%
	-0.05%
	100%
	99%

	Overall 
	0.00%
	0.04%
	0.04%
	100%
	100%

	Class D
	-0.03%
	0.16%
	0.01%
	99%
	99%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	0.03%
	0.09%
	100%
	104%

	Class A2
	0.02%
	0.07%
	-0.01%
	100%
	99%

	Class B
	0.02%
	-0.06%
	-0.02%
	100%
	100%

	Class C
	-0.01%
	-0.04%
	-0.02%
	100%
	99%

	Overall
	0.00%
	-0.01%
	0.00%
	100%
	100%

	Class D
	0.04%
	0.00%
	0.22%
	100%
	99%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class B
	0.01%
	-0.09%
	-0.20%
	100%
	99%

	Class C
	0.06%
	0.12%
	-0.15%
	100%
	99%

	Class E
	-0.09%
	0.16%
	0.17%
	100%
	100%

	Overall
	0.00%
	0.04%
	-0.09%
	100%
	99%

	Class D
	0.01%
	0.27%
	-0.02%
	100%
	99%





Table 4. Results of Test 3
	
	All Intra Main10 

	
	Over VTM2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.10%
	-1.03%
	-1.18%
	103%
	101%

	Class A2
	-0.10%
	-1.10%
	-0.75%
	104%
	101%

	Class B
	-0.06%
	-1.00%
	-1.18%
	102%
	100%

	Class C
	-0.07%
	-0.31%
	-0.22%
	102%
	100%

	Class E
	-0.12%
	-1.12%
	-1.25%
	103%
	100%

	Overall 
	-0.08%
	-0.89%
	-0.91%
	103%
	100%

	Class D
	-0.03%
	-0.13%
	-0.37%
	101%
	99%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.05%
	-0.13%
	-0.18%
	100%
	101%

	Class A2
	-0.01%
	-0.52%
	-0.30%
	100%
	99%

	Class B
	0.01%
	-0.54%
	-0.54%
	100%
	101%

	Class C
	0.01%
	-0.18%
	-0.11%
	100%
	100%

	Overall
	-0.01%
	-0.36%
	-0.30%
	100%
	100%

	Class D
	0.01%
	-0.24%
	-0.15%
	100%
	99%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class B
	0.01%
	-0.11%
	-0.23%
	100%
	101%

	Class C
	0.03%
	-0.12%
	-0.19%
	100%
	101%

	Class E
	-0.15%
	-0.55%
	-1.35%
	100%
	101%

	Overall
	-0.02%
	-0.23%
	-0.50%
	100%
	101%

	Class D
	-0.02%
	0.49%
	-0.68%
	100%
	99%





Table 5. Results of Test4
	
	All Intra Main10 

	
	Over VTM-1.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	-0.55%
	-1.11%
	101%
	100%

	Class A2
	0.12%
	0.15%
	0.29%
	99%
	99%

	Class B
	0.02%
	0.17%
	0.43%
	101%
	100%

	Class C
	0.21%
	1.93%
	2.93%
	99%
	97%

	Class E
	-0.09%
	-0.63%
	-0.75%
	102%
	100%

	Overall 
	0.06%
	0.30%
	0.51%
	100%
	99%

	Class D
	0.33%
	3.15%
	4.05%
	98%
	95%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-1.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.04%
	-0.25%
	-0.26%
	100%
	105%

	Class A2
	0.01%
	0.46%
	0.37%
	100%
	102%

	Class B
	0.04%
	0.39%
	0.69%
	100%
	100%

	Class C
	0.09%
	1.43%
	1.97%
	100%
	96%

	Overall
	0.03%
	0.55%
	0.78%
	100%
	100%

	Class D
	0.09%
	1.97%
	3.01%
	99%
	99%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-1.0

	
	Y
	U
	V
	EncT
	DecT

	Class B
	0.00%
	-0.17%
	-0.14%
	99%
	97%

	Class C
	0.04%
	0.41%
	0.34%
	100%
	97%

	Class E
	-0.24%
	0.03%
	0.03%
	100%
	99%

	Overall
	-0.05%
	0.08%
	0.06%
	100%
	97%

	Class D
	0.06%
	0.19%
	-0.12%
	100%
	100%



Conclusions
It is suggested to unify the chroma size settings between QT, BT, and TT.
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