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Abstract
This contribution reports results of EE2 Test 1.13 and Test 1.14, where CCCM using non-downsampled luma samples, i.e. chroma samples are directly predicted from the reconstructed luma samples without downsampling, is tested. The tested methods were implemented on top of ECM-7.0, and the simulation results are summarized as follows:

	Class A to E
	All Intra
	Random Access

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	1.13
	-0.03%
	-0.19%
	-0.24%
	100%
	100%
	-0.03%
	-0.19%
	-0.31%
	100%
	100%

	1.14
	-0.03%
	0.01%
	-0.04%
	101%
	100%
	0.01%
	-0.09%
	-0.20%
	101%
	99%



	Class F
	All Intra
	Random Access

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	1.13
	-0.22%
	-0.96%
	-0.64%
	100%
	99%
	-0.26%
	-0.88%
	-0.68%
	100%
	100%

	1.14
	-0.23%
	-0.67%
	-0.34%
	101%
	99%
	-0.23%
	-0.61%
	-0.38%
	101%
	100%



	Class TGM
	All Intra
	Random Access

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	1.13
	-1.27%
	-1.43%
	-1.79%
	100%
	100%
	-0.33%
	-0.58%
	-0.59%
	100%
	99%

	1.14
	-1.16%
	-1.18%
	-1.57%
	101%
	101%
	-0.29%
	-0.50%
	-0.40%
	101%
	100%



Introduction
At JVET-AB meeting, CCCM using non-downsampled luma samples [1] and no luma subsampling for CCCM [2] were proposed to predict the chroma samples from the reconstructed luma samples, i.e., without downsampling. The two methods were included in Exploration Experiment (EE) 2 as Test 1.13 and Test 1.14 for further evaluation. This contribution reports the corresponding results of the two EE tests.
Proposal
In Test 1.13 and Test 1.14, a CCCM mode with 3x2 filter using non-downsampled luma samples is proposed, which consists of 6-tap spatial terms, four nonlinear terms and a bias term. The 6-tap spatial terms correspond to 6 neighboring luma samples (i.e., L0, L1, …, L5) around the chroma sample (i.e., C) to be predicted, the four non-linear terms are derived from the samples L0, L1, L2, and L3.

 [image: ]
Fig. 1 Non-downsampled luma samples.
where is the coefficient,  is the offset. Same to the existing CCCM design, up to 6 lines/columns of chroma samples above and left to the current CU are applied to derive the filter coefficients. The filter coefficients are derived based on the same LDL decomposition method used in CCCM. The proposed method is signaled as an additional CCCM model besides the existing one, when the CCCM is selected, one single flag is signaled and used for both two chroma components to indicate whether the default CCCM model or the proposed CCCM model is applied. Additionally, SPS signaling is introduced to indicate whether the CCCM using non-downsampled luma samples is enabled. At encoder side, in Test 1.13, one extra encoding speed-up logic is involved which adaptively adjusts the number of RD calculations according to the SATD values of the normal intra modes, the default CCCM and the proposed CCCM with non-downsampled luma samples.
Simulation results
The proposed techniques were implemented on ECM-7.0 reference software [3] and tested by following the common test condition (CTC) as specified in [4].
Test 1.13
	
	All Intra Main 10 

	
	Over ECM-7.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.01%
	-0.06%
	-0.08%
	100%
	99%

	Class A2
	-0.23%
	-0.35%
	-0.28%
	101%
	100%

	Class B
	0.01%
	-0.27%
	-0.33%
	100%
	100%

	Class C
	-0.02%
	-0.27%
	-0.35%
	100%
	100%

	Class E
	0.04%
	0.09%
	-0.06%
	100%
	99%

	Overall 
	-0.03%
	-0.19%
	-0.24%
	100%
	100%

	Class D
	0.00%
	-0.46%
	-0.33%
	100%
	99%

	Class F
	-0.22%
	-0.96%
	-0.64%
	100%
	99%

	Class TGM
	-1.27%
	-1.43%
	-1.79%
	100%
	100%



	
	Random Access Main 10

	
	Over ECM-7.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.05%
	-0.16%
	-0.22%
	100%
	100%

	Class A2
	-0.23%
	-0.23%
	-0.49%
	100%
	100%

	Class B
	0.01%
	-0.09%
	-0.34%
	100%
	100%

	Class C
	0.00%
	-0.31%
	-0.21%
	100%
	100%

	Class E
	　
	
	　
	　
	　

	Overall
	-0.03%
	-0.19%
	-0.31%
	100%
	100%

	Class D
	0.00%
	-0.17%
	-0.13%
	100%
	100%

	Class F
	-0.26%
	-0.88%
	-0.68%
	100%
	100%

	Class TGM
	-0.33%
	-0.58%
	-0.59%
	100%
	99%



Test1.14
	
	All Intra Main 10 

	
	Over ECM-7.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.02%
	0.11%
	-0.12%
	101%
	99%

	Class A2
	-0.23%
	-0.07%
	0.07%
	102%
	100%

	Class B
	0.02%
	-0.04%
	-0.08%
	101%
	100%

	Class C
	0.00%
	-0.12%
	-0.21%
	101%
	100%

	Class E
	0.02%
	0.25%
	0.23%
	101%
	100%

	Overall 
	-0.03%
	0.01%
	-0.04%
	101%
	100%

	Class D
	0.01%
	-0.25%
	-0.23%
	101%
	98%

	Class F
	-0.23%
	-0.67%
	-0.34%
	101%
	99%

	Class TGM
	-1.16%
	-1.18%
	-1.57%
	101%
	101%



	
	Random Access Main 10

	
	Over ECM-7.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.11%
	-0.21%
	-0.28%
	101%
	101%

	Class A2
	-0.20%
	-0.05%
	-0.33%
	99%
	94%

	Class B
	0.06%
	-0.03%
	-0.17%
	101%
	100%

	Class C
	0.03%
	-0.10%
	-0.10%
	101%
	100%

	Class E
	　
	
	　
	 
	 

	Overall
	0.01%
	-0.09%
	-0.20%
	101%
	99%

	Class D
	0.00%
	0.10%
	0.01%
	101%
	100%

	Class F
	-0.23%
	-0.61%
	-0.38%
	101%
	100%

	Class TGM
	-0.29%
	-0.50%
	-0.40%
	101%
	100%
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