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Abstract
This contribution report results of CE2.2.1.4 test on changes to deblocking filtering method as it was proposed in the JVET-J0021. A long deblocking filter is applied to boundary samples of the blocks, with size (orthogonal to boundary) equal or large than 16. Boundary samples of the blocks with size (orthogonal to the boundary) smaller than 16 are filtered with HEVC deblocking. Total number of 4 samples are filtered from each side of the boundary. 
In Random Access (RA) configuration of VTM1.0, the proposed deblocking reportedly provides of 0.09% and 0.42% of bitrate reduction on average over all classes against the VTM1.0 anchor. Notably, for UHD ClassA1 average bitrate reduction of 0.34% for luma and 1.13% for chroma is reported. Against the BMS1.0 RA anchor, 0.02% and 0.43% of average bitrate reduction is reported for luma and chroma components respectively. For UHD Class A1, average 0.14% bitrate reduction for luma and 0.94% for chroma is reported. In All Intra(AI) configuration, 0.02% bitrate increase on average is reported against the VTM1.0 anchor and 0.04% average bitrate increase against the BMS1.0 anchor. In LDB configuration, average 0.01% bitrate increase is reported against the VTM1.0 anchor and 0.07% average bitrate reduction against the BMS1.0 anchor. 

Proposal
The deblocking process proposed in JVET-J0021 [1] and being tested in CE2.2.1.4 is similar to that in JEM with additional of 11-tap filtering to the smooth boundaries of the block with size (orthogonal to the filtered boundary) being larger or equal to 16. Boundary samples of the blocks smaller than 16 are filtered with HEVC deblocking.  
A long deblocking filter is applied to boundary samples if smoothness criteria are met on both sides of the boundary. Long filter smoothness criterion is computed as an absolute value of second derivatives computed independently on each side of the boundary and this estimate is compared against the threshold:  The horizontal second derivative at a sample  equals .


[bookmark: _Ref508643869]Figure 1: Second derivatives are calculated for pixels marked by dashed lines.
Please note, that in the above equation, count equals the number of second derivative terms added to compute the signal variation. The  value differs for different slice types. The sum of the absolute values of second derivatives is calculated for pixels shown in Figure 1. 
If specified above smoothness criteria is not met for boundary samples of blocks of size (orthogonal to the filtered boundary) larger or equal to 16, but met smoothness criteria of HEVC, strong filter of HEVC is applied. Smooth boundary samples of the blocks with size (orthogonal to the boundary) smaller than 16 are filtered with strong HEVC filter. 
When long filter is selected, the following 11-tap filters are used to modify pixels  and   as shown in Figure 18 (when the second index denoting the row number is omitted for brevity, the operation is applied to all pixels in the column): 



     .

The filter  is centered at pixel , where .  
Additionally, the following changes introduced to clip the amount of filtering. A boundary strength of 3 is used to determine tc for both luma and chroma. Increase tc offset if QP > 42 and decrease if QP<= 35, used for both luma and chroma. Tc is then scaled by 3 for first two samples near the boundary and scaled by 2 for the other samples.

[bookmark: _Hlk518305491]Results of CE2.2.1.4:
Complete set of requested simulation results for CE2.2.1.4 was provided through SVN repository. This section provides a summary of these results. Comparative results of the method are reported in Tables 1, 2 and 3 (for AI, RA and LDB coding configurations respectively).
Note: Provided time estimates are preliminary, as collected from the heterogenous computational grid,
[bookmark: _Hlk518314358]Table 1. Proposed deblocking method against the CTC anchors, AI configuration
	
	All Intra Main10 

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	0.10%
	-0.02%
	95%
	108%
	0.07%
	0.16%
	0.04%
	104%
	97%

	Class A2
	0.05%
	0.02%
	0.01%
	96%
	105%
	0.06%
	0.04%
	0.03%
	102%
	94%

	Class B
	0.04%
	-0.01%
	-0.02%
	96%
	106%
	0.05%
	0.00%
	0.00%
	103%
	96%

	Class C
	0.01%
	0.00%
	0.00%
	117%
	126%
	0.02%
	0.00%
	0.00%
	125%
	118%

	Class E
	
	
	 
	
	
	 
	
	 
	
	 

	Overall
	0.02%
	0.02%
	-0.01%
	104%
	113%
	0.04%
	0.04%
	0.01%
	112%
	105%

	Class D
	0.01%
	-0.01%
	-0.01%
	116%
	122%
	0.02%
	-0.01%
	0.00%
	125%
	120%







Table 2. Proposed deblocking method against the CTC anchors, RA configuration
	
	Random Access Main 10

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.34%
	-0.93%
	-1.32%
	98%
	105%
	-0.14%
	-0.68%
	-1.21%
	102%
	94%

	Class A2
	-0.06%
	-0.37%
	-0.35%
	99%
	105%
	0.02%
	-0.30%
	-0.43%
	102%
	94%

	Class B
	-0.01%
	-0.28%
	-0.23%
	98%
	106%
	0.00%
	-0.31%
	-0.42%
	103%
	97%

	Class C
	-0.03%
	-0.13%
	-0.12%
	125%
	123%
	0.02%
	-0.18%
	-0.17%
	127%
	120%

	Class E
	
	
	 
	
	
	 
	
	 
	
	 

	Overall
	-0.09%
	-0.39%
	-0.44%
	105%
	110%
	-0.02%
	-0.34%
	-0.51%
	109%
	101%

	Class D
	-0.01%
	0.05%
	-0.13%
	122%
	115%
	0.06%
	-0.13%
	-0.03%
	127%
	120%


Table 3. Proposed method with block size restricted to the CTU, LDB configuration
	
	Low delay B Main10 

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Class B
	0.02%
	-0.34%
	-0.41%
	98%
	109%
	-0.01%
	-0.99%
	-0.43%
	102%
	94%

	Class C
	0.02%
	-0.28%
	-0.29%
	122%
	132%
	-0.04%
	-0.32%
	-0.20%
	128%
	122%

	Class E
	0.02%
	-0.49%
	-0.79%
	126%
	140%
	-0.19%
	-0.99%
	-1.41%
	130%
	127%

	Overall
	0.02%
	-0.35%
	-0.47%
	112%
	123%
	-0.07%
	-0.76%
	-0.60%
	117%
	111%

	Class D
	-0.03%
	-0.36%
	-0.42%
	121%
	123%
	-0.05%
	-0.07%
	-0.57%
	128%
	126%
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Conclusion
This contribution reports results of CE2.2.1.4 test on proposed changes to deblocking filtering as it was proposed in the JVET-J0021. A long deblocking filter is applied to boundary samples of the blocks with size of equal or large than 16. Boundary samples of the blocks smaller than 16 are filtered with HEVC deblocking. Total number of 4 samples are filtered from each side of the boundary. 
In Random Access (RA) configuration of VTM1.0, the proposed deblocking reportedly provides of 0.09% and 0.42% of bitrate reduction on average over all classes against the VTM1.0 anchor. Notably, for UHD ClassA1 average bitrate reduction of 0.34% for luma and 1.13% for chroma is reported.
In LDB configuration, average 0.01% bitrate increase is reported against the VTM1.0 anchor and 0.07% average bitrate reduction is reported against the BMS1.0 anchor. 
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