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Abstract
This contribution reports the test results of CCLM and multi-directional LM (MDLM) using one luma line buffer and simplified coefficients derivation method. In which, only 1 luma line will be used to get the top template samples in CCLM mode or MDLM mode, and simplified coefficients derivation method are used. The tests including:
· CCLM + MDLM, using simplified method
· CCLM, using 1 luma line buffer; using simplified method
· CCLM + MDLM, both using 1 luma line buffer; both using simplified method
Simulation results reportedly show BD rate on Y, Cb and Cr components over VTM2.0.1: 
· CCLM + MDLM, using simplified method: 
· For AI configuration: 0.03%, -2.12%, and -2.87%, with 101% EncT, 99% DecT;
· For RA configuration: 0.02%, -1.88%, and -2.66%, with 100% EncT, 98% DecT;
· CCLM, using 1 luma line buffer; using simplified method: 
· For AI configuration: 0.13%, 0.77%, and 0.25%, with 100% EncT, 99% DecT;
· For RA configuration: 0.08%, 1.13%, and 0.44%, with 99% EncT, 99% DecT;
· CCLM + MDLM, both using 1 luma line buffer; both using simplified method: 
· For AI configuration: 0.05%, -1.88%, and -2.67%, with 101% EncT, 99% DecT;
· For RA configuration: 0.03%, -1.59%, and -2.38%, with 101% EncT, 99% DecT;

Tests description

MDLM description 
Besides the above template and left template can be used to calculate the linear model coefficients together, they also can be used alternatively in the other 2 LM modes, called LM_A, and LM_L modes.
In LM_A mode, only the above template are used to calculate the linear model coefficients. To get more samples, the above template are extended to (W+H).


Figure 1: LM_A mode
In LM_L mode, only left template are used to calculate the linear model coefficients. To get more samples, the left template are extended to (H+W).



Figure 2: LM_L mode
For a non-square block, the above template are extended to W+W, the left template are extended to H+H. 
If the above/left template is not available, then the LM_A/LM_L mode will not be checked or signaled. If the available samples not enough, the template will be padded by copying the right-most (for top template) sample or the below-most (for left template) sample to the nearest log2 number.
CCLM/MDLM using 1 luma line buffer 
In current LM coefficients derivation process, 2 luma line buffer will be used for down-sampling to get the top template of LM-related mode (CCLM, or MDLM), while only 1 luma line buffer will be used in luma component intra prediction. 
To reduce the line buffer, for the CUs using CCLM/MDLM mode, only 1 luma line will be used to get the top template samples.
Simplified coefficients derivation method 
Different from the model coefficients derivation method using the least square method, a method using the maximum (max)/minimum (min) luma template sample value is proposed in JVET-K0204 [1]. Here, the method is called max-min method, for simple. In the max-min method, the max luma template sample value and the min luma template sample value are obtained by checking the values of the samples from down-sampling of the neighboring samples of current luma block. Also, the corresponding chroma sample value are obtained.


Figure 3: LM_A mode
Then the CCLM coefficients are derived as (shown in Fig.3):
                                         (1)
                                      (2)
All tests
There are 2 related tests totally:
Test 5.6.1: CCLM + MDLM, using simplified method
Test 5.6.2: CCLM, using 1 luma line buffer; using simplified method
Test 5.6.3: CCLM + MDLM, both using 1 luma line buffer; both using simplified method

Experimental results
The proposed tests are implemented based on BMS2.0.1, and tested under VVC CTC [2] with VTM configuration. T, and the results are summarized in Tabel1, Table2, Tabel3, Table4, Table5 and Table6.
Test 5.6.1: CCLM + MDLM; using simplified method
Table 1: test results of 5.6.1 in AI configuration
[image: ]
Table 2: test results of 5.6.1 in RA configuration
[image: ]
Test 5.6.2: CCLM; using 1 luma line buffer; using simplified method
Table 3: test results of 5.6.2 in AI configuration
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Table 4: test results of 5.6.2 in RA configuration
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Test 5.6.3: CCLM + MDLM; both using 1 luma line buffer; both using simplified method

Table 5: test results of 5.6.3 in AI configuration
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Table 6: test results of 5.6.3 in RA configuration
[image: ]
[bookmark: _Ref518122674]Conclusions
This proposal presents the results of CCLM/MDLM using 1 luma line buffer and using simplified coefficients derivation method tests. It can be seen that: test results of CCLM + MDLM, using simplified method, is 0.03%, -2.12%, and -2.87%; test results of CCLM; using 1 luma line buffer, using simplified method, is 0.13%, 0.77%, and 0.25%; test results of CCLM + MDLM, both using 1 luma line buffer, both using simplified method, is 0.05%, -1.88%, and -2.67%;
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Y U V EncT DecT

Class A1 -0.10% -3.81% -4.82% 100% 97%

Class A2 0.06% -1.71% -1.48% 102% 99%

Class B 0.06% -2.09% -3.82% 101% 100%

Class C 0.04% -2.10% -2.29% 101% 101%

Class E 0.04% -0.89% -1.47% 101% 98%

Overall  0.03% -2.12% -2.87% 101% 99%

Class D 0.02% -1.67% -2.27% 101% 100%

Class F (optional) -0.05% -2.34% -3.10% 101% 100%

Over VTM-2.0.1

All Intra Main10 
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Y U V EncT DecT

Class A1 -0.04% -2.14% -3.35% 100% 100%

Class A2 -0.01% -1.45% -1.14% 100% 101%

Class B 0.06% -2.28% -3.68% 99% 98%

Class C 0.02% -1.49% -1.99% 99% 96%

Class E

Overall 0.02% -1.88% -2.66% 100% 98%

Class D -0.04% -1.76% -1.82% 99% 96%

Class F (optional) -0.03% -1.63% -2.30% 99% 97%

Over VTM-2.0.1

Random Access Main 10
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Y U V EncT DecT

Class A1 0.14% 1.03% 0.07% 100% 96%

Class A2 0.23% 1.15% 0.19% 100% 98%

Class B 0.10% 0.56% -0.05% 100% 99%

Class C 0.17% 0.86% 1.06% 100% 99%

Class E 0.03% 0.37% -0.10% 100% 98%

Overall  0.13% 0.77% 0.25% 100% 98%

Class D 0.09% 0.75% 0.45% 100% 99%

Class F (optional) 0.18% 0.58% 0.42% 100% 100%

Over VTM-2.0.1

All Intra Main10 
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Y U V EncT DecT

Class A1 0.12% 1.79% 0.29% 99% 100%

Class A2 0.08% 1.23% 0.27% 100% 102%

Class B 0.06% 0.76% 0.45% 99% 99%

Class C 0.08% 1.03% 0.67% 99% 97%

Class E

Overall 0.08% 1.13% 0.44% 99% 99%

Class D 0.04% 0.52% 0.81% 99% 97%

Class F (optional) 0.11% 0.61% 0.28% 100% 99%

Over VTM-2.0.1

Random Access Main 10
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Y U V EncT DecT

Class A1 -0.05% -3.42% -4.39% 100% 97%

Class A2 0.09% -1.48% -1.45% 102% 99%

Class B 0.08% -1.85% -3.59% 101% 99%

Class C 0.08% -1.84% -2.08% 101% 100%

Class E 0.03% -0.84% -1.46% 101% 98%

Overall  0.05% -1.88% -2.67% 101% 99%

Class D 0.04% -1.52% -2.05% 101% 101%

Class F (optional) 0.00% -2.17% -2.84% 101% 100%

All Intra Main10 

Over VTM-2.0.1
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Y U V EncT DecT

Class A1 -0.03% -1.67% -3.14% 101% 101%

Class A2 0.04% -1.26% -1.13% 101% 102%

Class B 0.05% -2.00% -3.17% 100% 100%

Class C 0.05% -1.26% -1.77% 101% 99%

Class E

Overall 0.03% -1.59% -2.38% 101% 100%

Class D -0.02% -1.44% -1.49% 101% 99%

Class F (optional) -0.03% -1.39% -2.04% 101% 99%

Over VTM-2.0.1

Random Access Main 10
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