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Abstract
The EE1-2.1 applies GOP based RPR encoder control on top of the NNVC reference software. The main differences between GOP based RPR in EE1-2.1 and VTM are related to decision thresholds and that the QP reduction for chroma in VTM is aligned with QP reduction for luma when encoding in reduced resolution. This document verifies that the software EE1-2.1 can produce the reported results. There are some minor differences in results for some test cases that not yet have been understood.
Introduction
EE1-2.1 consist of three tests:
· EE1-2.1.1: GOP based RPR switching between full resolution and half resolution in both directions
· EE1-2.1.2: GOP based RPR switching between full resolution, half resolution, 2/3 resolution and 4/5 resolution in both directions.
· EE1-2.1.3: EE1-2.1.2 + 12 tap luma/6tap chroma ECM filters for upscaling
Results
The encoding and decoding numbers are not accurate. It can be noted significant BDR gains for PSNR as well as MSSSIM for luma but also some losses for chroma. 
Test 2.1.1
	
	Random access Main10 

	
	BD-rate Over NNVC-3.0

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

	Class A1
	-3,14%
	1,70%
	1,86%
	-5,08%
	1,99%
	1,72%
	95%
	88%

	Class A2
	-0,26%
	0,59%
	0,51%
	-1,00%
	1,16%
	1,05%
	104%
	99%

	Class B
	-0,06%
	0,24%
	0,27%
	-0,22%
	0,35%
	0,39%
	111%
	108%

	Class C
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	114%
	119%

	Class E
	 
	
	 
	 
	
	 
	 
	 

	Overall
	-0,70%
	0,54%
	0,57%
	-1,29%
	0,75%
	0,69%
	107%
	105%

	Class D
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	111%
	111%



	
	All Intra Main10 

	
	BD-rate Over NNVC-3.0

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

	Class A1
	-0,98%
	1,04%
	1,02%
	-1,72%
	1,73%
	2,05%
	120%
	94%

	Class A2
	-1,15%
	2,38%
	1,83%
	-3,60%
	3,70%
	2,85%
	105%
	98%

	Class B
	0,03%
	0,67%
	0,82%
	-0,50%
	1,06%
	1,22%
	111%
	102%

	Class C
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	111%
	119%

	Class E
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	110%
	120%

	Overall 
	-0,35%
	0,76%
	0,70%
	-1,02%
	1,20%
	1,16%
	111%
	106%

	Class D
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	110%
	126%


Test 2.1.2
	
	Random access Main10 

	
	BD-rate Over NNVC-3.0

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

	Class A1
	-4,16%
	2,31%
	2,40%
	-7,37%
	0,79%
	-0,03%
	85%
	78%

	Class A2
	-1,86%
	10,86%
	9,17%
	-4,79%
	8,78%
	6,90%
	95%
	100%

	Class B
	-0,08%
	1,72%
	1,05%
	-1,03%
	1,61%
	0,92%
	108%
	106%

	Class C
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	111%
	114%

	Class E
	 
	
	 
	 
	
	 
	 
	 

	Overall
	-1,23%
	3,21%
	2,66%
	-2,78%
	2,45%
	1,68%
	101%
	100%

	Class D
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	110%
	114%



	
	All Intra Main10 

	
	BD-rate Over NNVC-3.0

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

	Class A1
	-1,91%
	3,79%
	2,07%
	-4,31%
	4,85%
	3,49%
	112%
	87%

	Class A2
	-3,45%
	17,99%
	13,17%
	-6,02%
	8,93%
	6,71%
	99%
	93%

	Class B
	0,29%
	2,02%
	2,17%
	-1,18%
	2,93%
	3,71%
	106%
	98%

	Class C
	0,02%
	0,06%
	0,08%
	-0,02%
	0,10%
	0,13%
	107%
	115%

	Class E
	0,02%
	0,15%
	0,20%
	-0,30%
	0,36%
	0,42%
	109%
	117%

	Overall 
	-0,80%
	4,23%
	3,19%
	-2,10%
	3,19%
	2,83%
	106%
	102%

	Class D
	0,02%
	0,06%
	0,05%
	-0,01%
	0,10%
	0,09%
	105%
	116%


Test 2.1.3
	
	Random access Main10 

	
	BD-rate Over NNVC-3.0

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

	Class A1
	-4,17%
	2,11%
	2,01%
	-7,37%
	0,72%
	-0,12%
	88%
	92%

	Class A2
	-1,84%
	9,80%
	8,19%
	-4,75%
	8,02%
	6,37%
	95%
	105%

	Class B
	-0,08%
	1,58%
	0,95%
	-1,02%
	1,57%
	0,91%
	107%
	111%

	Class C
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	110%
	112%

	Class E
	 
	
	 
	 
	
	 
	 
	 

	Overall
	-1,23%
	2,91%
	2,36%
	-2,76%
	2,27%
	1,55%
	101%
	106%

	Class D
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	109%
	110%



	
	All Intra Main10 

	
	BD-rate Over NNVC-3.0

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

	Class A1
	-1,92%
	3,66%
	1,92%
	-4,31%
	4,63%
	3,44%
	111%
	96%

	Class A2
	-3,41%
	16,41%
	12,06%
	-6,01%
	8,01%
	6,16%
	100%
	96%

	Class B
	0,27%
	1,85%
	2,03%
	-1,17%
	2,86%
	3,67%
	107%
	101%

	Class C
	0,01%
	0,06%
	0,08%
	-0,02%
	0,10%
	0,13%
	107%
	116%

	Class E
	0,01%
	0,16%
	0,21%
	-0,30%
	0,36%
	0,43%
	109%
	115%

	Overall 
	-0,81%
	3,90%
	2,95%
	-2,10%
	2,98%
	2,72%
	106%
	105%

	Class D
	0,02%
	0,06%
	0,05%
	0,00%
	0,10%
	0,09%
	103%
	114%
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