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1. Introduction
This contribution is an update to S4-210205.

An additional QP value (42) was used to produce additional results. The MovingText2 sequences are excluded from the results (see section 2.1).

Summary results:

	
	BD-rate

	LDP
	YUV-PSNR 4QP (22, 27, 32, 37)
	YUV-PSNR 5QP
	VMAF 4QP (22, 27, 32, 37)
	VMAF 5QP
	MS-SSIM 4QP (22, 27, 32, 37)
	MS-SSIM 5QP

	EVC
	-18,98%
	-20,87%
	-26,20%
	-27,64%
	-28,13%
	-31,03%

	HEVC-SCC
	-23,64%
	-23,31%
	-22,23%
	-20,81%
	-21,92%
	-19,76%

	VVC
	-56,27%
	-56,48%
	-56,15%
	-54,69%
	-57,10%
	-56,78%


	
	BD-rate 

	LDP-IDR
	YUV-PSNR 4QP (22, 27, 32, 37)
	YUV-PSNR 5QP
	VMAF 4QP (22, 27, 32, 37)
	VMAF 5QP
	MS-SSIM 4QP (22, 27, 32, 37)
	MS-SSIM 5QP

	EVC
	-19,67%
	-21.59%
	-27,38%
	-29.27%
	-28,76%
	-32.19%

	HEVC-SCC
	-30,28%
	-30.17%
	-30,61%
	-29.36%
	-29,67%
	-28.24%

	VVC
	-54,87%
	-54.97%
	-54,70%
	-52.46%
	-54,83%
	-53.86%


Note: results for EVC may be considered tentative and may change when issues reported in S4-20205 and below will be addressed.

2.  Discussion on results

2.1. Overall PSNR-YUV vs VMAF/SS-MSSIM results

For the 3 tested codecs (SCC, VVC and EVC) the MovingText2 sequences at 4K resolution in both 10bit and 8 bit, VMAF saturates. It is not possible to calculate a VMAF score for these sequences. 
The behavior reported in 210205 section 2.3 between VMAF/MS-SSIM and YUV PSNR for EVC remains unchanged while it still remains relatively stable for SCC and VVC. It is also questionable whether VMAF and SS-MSSIM should be considered on screen content type of sequences.
2.2. Additional QP value and EVC bug report.

Bitrate with added QP 42:

	
	QP
	 (HM) kbps

	(SCC) kbps
	(EVC) kbps
	(VVC) kbps

	GraphicsMixSimple-FullHD-8bit
	22
	196.9792
	137.8440
	181.5504
	129.4368

	
	27
	134.7912
	96.6528
	123.8288
	90.5664

	
	32
	92.6816
	68.2144
	92.8488
	63.6864

	
	37
	64.3048
	48.9792
	57.5240
	45.6136

	
	42
	45.2968
	37.0768
	42.7896
	32.5360

	GraphicsMixTransitions-4K-10bit
	22
	2125.9832
	1923.4008
	1870.3160
	1329.5600

	
	27
	1194.7728
	1065.6416
	1012.1880
	688.0160

	
	32
	725.7800
	654.1704
	592.4344
	406.6680

	
	37
	456.1416
	422.4536
	355.6584
	256.8848

	
	42
	268.6936
	255.6784
	216.4080
	164.4016

	TextMixTransitions-4K-420-10bit
	22
	8064.5400
	5096.2832
	7078.0192
	4660.4696

	 
	27
	3788.3096
	2656.0944
	3389.7384
	2105.8256

	 
	32
	2058.4848
	1452.6664
	1751.9576
	1068.8496

	 
	37
	1240.4072
	920.0664
	988.7496
	613.6720

	 
	42
	737.1096
	574.9544
	579.3784
	381.4528


ETM bug: 
The S4-210205 reported the following:

A bug in the EVC reference software prevented coding two sequences GraphicsMixSimple-FullHD-8bit and GraphicsMixTransitions-FullHD-8bit at QP31 in the LDP configuration (but worked just fine in the LDP-IDR configuration). For this test, QP32 was used for these two sequences. The bug report #1 was submitted against the ETM in the MPEG ETM bug tracker.

However, it should have read:

A bug in the EVC reference software prevented coding two sequences GraphicsMixSimple-FullHD-8bit and GraphicsMixTransitions-FullHD-8bit at QP32 in the LDP configuration (but worked just fine in the LDP-IDR configuration). For this test, QP31 was used for these two sequences. The bug report #1 was submitted against the ETM in the MPEG ETM bug tracker.

In addition, it was not possible to code GraphicsMixTransitions-FullHD-8bit at QP 47. The bug report in the ETM bug tracker was updated accordingly.
ETM tests may be run again when the bug #1 will be fixed.

2.3. Additional EVC results inconsistency

With the addition of QP 42, the behavior discrepancy reported in section 2.4 of S4-210205 remain noticeable:

	LDP-IDR
	
	4QP BD-rate (piecewise cubic)
	5QP BD-rate (piecewise cubic)

	
	
	Y
	U
	V
	Y
	U
	V

	MovingText2
	MovingText2-FullHD-420-8bit
	-24,48%
	-19,89%
	-20,04%
	-26.50%
	-17.02%
	-16.33%

	 
	MovingText2-FullHD-420-10bit
	-24,26%
	-19,69%
	-20,07%
	-26.13%
	-16.40%
	-16.75%

	 
	MovingText2-4K-420-8bit
	-11,06%
	-24,26%
	-21,61%
	-15.93%
	-22.67%
	-18.54%

	 
	MovingText2-4K-420-10bit
	-10,87%
	-24,91%
	-23,60%
	-15.75%
	-22.98%
	-21.08%

	 TextMixTransitions
	TextMixTransitions-FullHD-420-8bit
	-18,09%
	-26,08%
	-26,54%
	-19.71%
	-24.34%
	-24.36%

	 
	TextMixTransitions-FullHD-420-10bit
	-17,84%
	-27,96%
	-26,72%
	-19.35%
	-25.84%
	-24.80%

	 
	TextMixTransitions-4K-420-8bit
	-2,45%
	-26,30%
	-18,70%
	-6.33%
	-26.14%
	-15.87%

	 
	TextMixTransitions-4K-420-10bit
	-2,27%
	-31,40%
	-23,20%
	-6.09%
	-31.28%
	-21.47%


As previously reported, there are a few sequences / QP points (lower QP values) were EVC loses up to 1dM over HM. The reasons for this have still not been clarified (e.g. bug, design issue). 
3. Discussion

Should we include QP 42 as part of the test results? 

· If yes, an update to the xls for the anchors will be provided.

It is proposed to document the VVC results in 26.955. 
· Corresponding xls and anchor bitstream will be provided.

Should we document the EVC results?

· If yes, corresponding xls and anchor bitstream will be provided.

· A note will be added to document that the EVC test results are pending an update with reference to this document (or with an explanatory note).

Should we use VMAF and SS-SSIM for screen content scenario?
A pCR will be provided accordingly.
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