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Abstract
The cross-check verifies the results obtained on ECM-8.0 in JVET-AD0169 on a selected set of classes for both RPR 1.33x and RPR 1.25x. Only difference in results is for SlideShow in LDB where the proponent used a different length than 5s. 
The proposed non-normative new range (1.1x to 1.35x) for down-sampling of the source and new filters for that range has also been tested for VTM. The test was performed for one class in similar fashion as was done for ECM in JVET-AD0169 by testing switching between full resolution and 1.25x respectively full resolution and 1.33x. Similar objective and subjective benefits are found for VTM as for ECM when only down scaling is used. The non-normative change was also tested for RA for GOP based RPR in VTM and could also there bring some small objective gain for class B and A2.
It is suggested to add the new non-normative range and filter changes for source downscaling for both VTM and ECM. Doing a similar extension for RPR filters for the same range of scaling’s in ECM would also make sense.    
Introduction
The source downscaling filters in VTM and ECM are suboptimal for scaling’s below 1.5x. RPR in ECM (also VTM) only support dedicated RPR downscaling filters for 1.5x and 2x and since it is useful to also do scaling’s below 1.5 it also makes sense to have some dedicated RPR filters for such scaling’s in ECM.  
Results
Performance is measured in source resolution. Encoding and decoding time are not accurate. PSNR and bitrate match the proponent for the tested classes. Only difference in results for SlideShow in LDB for both 1.25x and 1.33x where the proponent used a different length than 5s.
ECM combined downscaling and RPR for 1.1x to 1.35x
	
	Random Access Main 10

	
	Over ECM-8.0 RPR1.25x

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class C
	-11,65%
	-4,68%
	-4,36%
	101%
	101%

	Class E
	 
	
	 
	 
	 

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class D
	-16,25%
	-3,55%
	-3,45%
	98%
	113%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!



	
	Low delay B Main10 

	
	Over ECM-8.0 RPR1.25x

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class C
	-9,31%
	-3,02%
	-2,78%
	101%
	102%

	Class E
	-8,88%
	-1,87%
	-0,58%
	99%
	100%

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class D
	-12,34%
	-1,70%
	-1,40%
	102%
	103%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!




	
	Random Access Main 10

	
	Over ECM-8.0 RPR 1.33x

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class C
	-14,75%
	-4,45%
	-3,81%
	103%
	99%

	Class E
	 
	
	 
	 
	 

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class D
	-14,55%
	-2,64%
	-3,10%
	116%
	120%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!



	
	Low delay B Main10 

	
	Over ECM-8.0 RPR 1.33x

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class C
	-13,07%
	-2,57%
	-1,82%
	105%
	106%

	Class E
	-14,87%
	-1,38%
	-0,11%
	97%
	102%

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!

	Class D
	-10,55%
	0,97%
	0,03%
	101%
	102%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!


VTM
GOP based RPR in VTM20 vs encoding in full resolution QP 22 to 42
	
	Random access Main10 

	
	BD-rate Over VTM-20.0 GOPbased RPR

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-MSIM
	U-MSIM
	V-MSIM
	EncT
	DecT

	Class A1
	-3,29%
	-3,94%
	-4,04%
	-6,03%
	-6,01%
	-6,90%
	86%
	121%

	Class A2
	-0,53%
	5,23%
	4,37%
	-3,35%
	1,68%
	0,44%
	88%
	127%

	Class B
	-0,03%
	-0,21%
	-1,08%
	-0,86%
	-0,96%
	-2,19%
	102%
	118%



GOP based RPR with JVET-AD0169 vs encoding in full resolution QP 22 to 42
	
	Random access Main10 

	
	BD-rate Over VTM-20.0 GOPbased RPR

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-MSIM
	U-MSIM
	V-MSIM
	EncT
	DecT

	Class A1
	-3,25%
	-4,18%
	-4,05%
	-5,91%
	-6,02%
	-6,82%
	84%
	117%

	Class A2
	-0,66%
	4,45%
	3,76%
	-3,33%
	1,41%
	0,42%
	86%
	123%

	Class B
	-0,09%
	-0,34%
	-1,11%
	-0,88%
	-1,00%
	-2,15%
	98%
	114%



RPR switching between full res and 1.25x
	

	
	Over VTM-20.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	Class E
	-7,72%
	-0,94%
	-0,38%
	96%
	98%

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



RPR switching between full res and 1.33x
	

	
	Over VTM-20.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	Class E
	-13,02%
	-0,66%
	0,50%
	101%
	100%

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