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Abstract
In VVC draft Specification, a clipping operation is applied for the width and height in intra planar prediction. It is asserted that the clipping operation is not necessary and can be removed. Compared to VTM6.0, Simulation results show negligible coding performance change, with 0.01% and 0.00% for all intra and random access configuration, respectively.
In version 2, presentation slides are uploaded
In version 3, additional result of low delay B is added
[bookmark: _GoBack]In version 4, excel sheet result missing in version 3 is added.
Background
In current VVC draft specification [1], the prediciton for planar mode is defined as follows: 
Inputs to this process are:
· a variable nTbW specifying the transform block width,
· a variable nTbH specifying the transform block height,
· the neighbouring samples p[ x ][ y ], with x = −1, y = −1..nTbH and x = 0..nTbW, y = −1.
Outputs of this process are the predicted samples predSamples[ x ][ y ], with x = 0..nTbW − 1, y = 0..nTbH − 1.
The variables nW and nH are derived as follows:
nW = Max( nTbW, 2 )			(8‑135)
nH = Max( nTbH, 2 )			(8‑136)
The values of the prediction samples predSamples[ x ][ y ], with x = 0..nTbW − 1 and y = 0..nTbH − 1, are derived as follows:
predV[ x ][ y ] = ( ( nH − 1 − y ) * p[ x ][ −1 ] + ( y + 1 ) * p[ −1 ][ nTbH ] ) << Log2 ( nW ) 	(8‑137)
predH[ x ][ y ] = ( ( nW − 1 − x ) * p[ −1 ][ y ] + ( x + 1 ) * p[ nTbW ][ −1 ] ) << Log2 ( nH ) 	(8‑138)
predSamples[ x ][ y ] = ( predV[ x ][ y ] + predH[ x ][ y ] + nW * nH ) >> (Log2 ( nW ) + Log2 ( nH ) + 1 )	(8‑139)
It is asserted that the highlighted clipping operation unnecessarily complicates the prediction process.
Proposed method
It is proposed to removed the clipping operations and use the input width and height nTbW and nTbH directly. The modification to planar prediction is shown as follows, with text addition highlight and deletion strikethrough: 
Inputs to this process are:
· a variable nTbW specifying the transform block width,
· a variable nTbH specifying the transform block height,
· the neighbouring samples p[ x ][ y ], with x = −1, y = −1..nTbH and x = 0..nTbW, y = −1.
Outputs of this process are the predicted samples predSamples[ x ][ y ], with x = 0..nTbW − 1, y = 0..nTbH − 1.
The variables nW and nH are derived as follows:
nW = Max( nTbW, 2 )			(8‑135)
nH = Max( nTbH, 2 )			(8‑136)
The values of the prediction samples predSamples[ x ][ y ], with x = 0..nTbW − 1 and y = 0..nTbH − 1, are derived as follows:
predV[ x ][ y ] = ( ( nTbH − 1 − y ) * p[ x ][ −1 ] + ( y + 1 ) * p[ −1 ][ nTbH ] ) << Log2 ( nTbW ) 	(8‑137)
predH[ x ][ y ] = ( ( nTbW − 1 − x ) * p[ −1 ][ y ] + ( x + 1 ) * p[ nTbW ][ −1 ] ) << Log2 ( nTbH ) 	(8‑138)
predSamples[ x ][ y ] = ( predV[ x ][ y ] + predH[ x ][ y ] + nTbW * nTbH ) >> (Log2 ( nTbW ) + Log2 ( nTbH ) + 1 )	(8‑139)
Results
The proposed method was simulated under common test condition for VTM-6.0, and the results for all intra ,  random access, and low delay B configurations are summarized in Table 1 and 2, respectively. The results show no coding loss is introduced with the proposed removal of reference sample filtering. 
Table 1: coding performance over VTM-6.0 under all intra configuration
	
	All Intra 

	
	 Over VTM6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.00%
	-0.02%
	100%
	100%

	Class A2
	0.01%
	0.03%
	-0.01%
	100%
	100%

	Class B
	0.01%
	0.03%
	-0.04%
	100%
	100%

	Class C
	0.01%
	-0.05%
	0.06%
	100%
	100%

	Class E
	0.02%
	0.01%
	-0.01%
	100%
	100%

	Overall
	0.01%
	0.01%
	0.00%
	100%
	100%

	Class D
	-0.01%
	-0.02%
	0.00%
	100%
	100%

	Class F
	0.01%
	-0.03%
	-0.10%
	100%
	100%






Table 2: coding performance over VTM-6.0 under random access configuration
	
	Random Access

	
	 Over VTM6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.01%
	-0.13%
	-0.02%
	100%
	100%

	Class A2
	0.03%
	0.12%
	0.07%
	100%
	100%

	Class B
	0.00%
	0.03%
	0.03%
	100%
	100%

	Class C
	-0.01%
	-0.07%
	-0.05%
	100%
	100%

	Class E
	 
	
	 
	 
	 

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

	Class D
	-0.03%
	-0.20%
	0.01%
	100%
	99%

	Class F
	-0.02%
	-0.13%
	-0.04%
	100%
	100%


Table 3: coding performance over VTM-6.0 under Low Delay B configuration
	
	Random Access

	
	 Over VTM6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	0.00%
	0.03%
	0.07%
	100%
	100%

	Class C
	-0.01%
	-0.11%
	0.11%
	100%
	99%

	Class E
	-0.05%
	0.11%
	-0.67%
	100%
	100%

	Overall
	-0.02%
	0.00%
	-0.10%
	100%
	100%

	Class D
	-0.01%
	0.05%
	0.22%
	100%
	99%

	Class F
	0.05%
	-0.27%
	0.40%
	100%
	100%



Conclusion
This contribution proposes to remove clipping operation for the width and height of the planar predicted block. Simulation results show that the removal brings no coding performance change. It simplifies the VVC working draft and make the design coherent. It is suggested to include the proposed method in the next draft of the VVC specification.
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