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Abstract
This contribution reports cross-checking results for contribution JVET-O0129 (Non-CE2: CCLM with Chroma Separate Tree). Three tests were performed. The simulations were performed in AI configuration. The results reportedly match those provided by the proponents.
Introduction
JVET-O0668 proposes to introduce constraints on CCLM in separate tree case, to reduce the chroma prediction latency to ¼ luma VPDU reconstruction process (equals to 32x32 luma samples in VTM-5.0).
The JVET-O0668 contribution proposed to use VPDU level partitioning information for CCLM enabling condition checks. Table 1 to Table 3 list the valid combinations from method 1 to method 3. BT_H and BT_V represent horizontal BT split and vertical BT split, respectively. All methods are applied to all CTU size settings and reduce the CCLM chroma prediction latency to ¼ luma VPDU reconstruction process. 
In method 1, the QT conditions guarantee the reconstruction scan order and achieve 32x32 latency. The no split condition is the same case as single tree, which provides coding gains. In method 2 luma QT with chroma no split case, it is asserted that chroma prediction can be executed just after each luma 32x32 by subpart processing, and the CCLM parameter can be derived without waiting additional luma block reconstruction. The BT_H case guarantees the scan order. In method 3, luma no split with chroma QT is further considered. If given more decoder complexity, luma VPDU could provide QT subpart reconstruction for chroma prediction. Note the luma subpart reconstruction does not affect CCLM parameter derivation. The case luma no split with chroma BT_H or BT_V is similar. The BT_H and BT_V are supported for luma VPDU size in the current VVC draft, so luma BT_H and BT_V are syntax-wise considered. Fig. 2 to Fig. 9 show the illustrations.

Table 1: Valid combinations in method 1
	Luma VPDU
	Chroma VPDU

	No split
	No split

	QT
	QT



Table 2: Valid combinations in method 2
	Luma VPDU
	Chroma VPDU

	No split
	No split

	QT
	No split
QT 
BT_H (no further split or followed by BT_V)



Table 3: Valid combinations in method 3
	Luma VPDU
	Chroma VPDU

	No split
	No split
QT
BT_H (the BT that contains the chroma block is followed by no split or BT_V)
BT_V (the BT that contains the chroma block is followed by no split or BT_H)

	QT
	No split
QT
BT_H (the BT that contains the chroma block is followed by no split or BT_V)

	BT_H (the BT(s) that contains the chroma block’s collocated luma block(s) is followed by no split or BT_V)
	No split
QT
BT_H (the BT that contains the chroma block is followed by no split or BT_V)

	BT_V (the BT(s) that contains the chroma block’s collocated luma block(s) is followed by no split or BT_H)
	No split
BT_V (the BT that contains the chroma block is followed by no split or BT_H)


Experimental Results
The cross-checking was achieved using the following computing specifications:
· CPU type:	Xeon
· Hyperthreading:	off
· Turbo mode:	on
· Compiler:	gcc 6.3.1
· OS:	CentOS7
· Decoding options
· MD5 SEI:	no
· YUV output:	yes
· SIMD options:	SSE42
Results are reported below for AI configuration.
For all the simulations, a perfect match is obtained compared to the proponent results.
Method 1
	
	All Intra 

	
	Over Test

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.78%
	7.94%
	6.81%
	113%
	#NUM!

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

	Class B
	0.18%
	2.74%
	4.23%
	118%
	#NUM!

	Class C
	0.08%
	0.58%
	0.69%
	91%
	#NUM!

	Class E
	0.10%
	1.27%
	1.65%
	81%
	#NUM!

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

	Class D
	0.04%
	0.44%
	0.19%
	86%
	#NUM!

	Class F (optional)
	0.22%
	1.37%
	1.31%
	87%
	#NUM!


Method 2
	
	 
	 
	All Intra 
	 
	 

	
	 
	 
	Over VTM-5.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.19%
	2.65%
	2.51%
	100%
	104%

	Class A2
	0.14%
	1.74%
	0.90%
	98%
	105%

	Class B
	0.06%
	1.30%
	1.63%
	101%
	106%

	Class C
	0.04%
	0.26%
	0.36%
	104%
	106%

	Class E
	0.02%
	0.82%
	0.89%
	102%
	107%

	Overall 
	0.08%
	1.29%
	1.25%
	101%
	106%

	Class D
	0.01%
	0.37%
	0.15%
	102%
	105%

	Class F
	0.05%
	0.60%
	0.60%
	108%
	108%


Method 3
	
	[bookmark: _GoBack]All Intra 

	
	Over Test

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.15%
	2.09%
	1.94%
	95%
	104%

	Class A2
	0.08%
	1.36%
	0.55%
	98%
	103%

	Class B
	0.06%
	1.06%
	1.42%
	98%
	106%

	Class C
	0.04%
	0.25%
	0.31%
	93%
	113%

	Class E
	0.02%
	0.68%
	0.83%
	89%
	108%

	Overall 
	0.07%
	1.04%
	1.02%
	95%
	107%

	Class D
	0.01%
	0.35%
	0.14%
	96%
	113%

	Class F (optional)
	0.05%
	0.59%
	0.61%
	94%
	109%
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