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Introduction
In the context of the study on 5G Video codecs characteristics (FS_5GVideo) some ETM 6.1  issues were reported in S4-210205 and S4aV200643 and consisted of two aspects:
· Failing to encode some sequences at certain QP.
· A saturation at high bit rate (low PSNR at high bitrates).
This contribution provides an update now that ETM 7.2 and ETM 7.3 are available.
ETM 6.1 vs ETM 7.2 / ETM 7.3

QP issue for some sequences
This has been fixed, and we have been able to encode all sequences at all QPs with ETM 7.2.


High bit rate behavior
We observe the same behavior between ETM 6.1 and ETM 7.2 at high bitrate: 

	LDP-IDR
	
	5QP BD-rate (piecewise cubic) ETM 6.1 
	
	5QP BD-rate (piecewise cubic)
ETM 7.2

	
	
	Y
	U
	V
	Y
	U
	V

	MovingText2
	MovingText2-FullHD-420-8bit
	-26.50%
	-17.02%
	-16.33%
	-30.41%
	-20.19%
	-16.20%

	 
	MovingText2-FullHD-420-10bit
	-26.13%
	-16.40%
	-16.75%
	-30.06%
	-19.70%
	-17.04%

	 
	MovingText2-4K-420-8bit
	-15.93%
	-22.67%
	-18.54%
	-19.41%
	-23.32%
	-17.33%

	 
	MovingText2-4K-420-10bit
	-15.75%
	-22.98%
	-21.08%
	-19.15%
	-23.26%
	-17.51%

	 TextMixTransitions
	TextMixTransitions-FullHD-420-8bit
	-19.71%
	-24.34%
	-24.36%
	-19.14%
	-21.48%
	-21.91%

	 
	TextMixTransitions-FullHD-420-10bit
	-19.35%
	-25.84%
	-24.80%
	-19.50%
	-23.57%
	-23.69%

	 
	TextMixTransitions-4K-420-8bit
	-6.33%
	-26.14%
	-15.87%
	-7.51%
	-28.51%
	-16.06%

	 
	TextMixTransitions-4K-420-10bit
	-6.09%
	-31.28%
	-21.47%
	-7.39%
	-29.65%
	-23.19%



To clarify if the absence of transform skip in ETM was the reason for this behavior we ran some partial simulations on some of the JVET CTC sequences: one frame at QP:2, 7, 12 and 17.

ETM 6.1 versus HM 16.22:

	
	 
	 
	All Intra Main10 
	 
	 

	
	 
	 
	#REF!
	 
	 

	
	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
	1.94%
	1.50%
	2.14%
	2180%
	#NUM!

	Class C
	3.36%
	2.17%
	2.48%
	2763%
	#NUM!

	Class E
	1.99%
	1.16%
	1.89%
	2425%
	#NUM!

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

	Class D
	4.41%
	3.41%
	3.57%
	2893%
	#NUM!

	Class F
	13.53%
	11.40%
	11.94%
	2549%
	#NUM!














Partial simulations ETM 7.3 versus HM 16.22 without TS (one frame) :

Normal QP
	
	Low delay B Main10  

	
	 
	 
	#REF!
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class B
	-9.55%
	-12.56%
	-14.34%
	3162%
	#NUM!

	Class C
	-7.02%
	-6.65%
	-9.00%
	4087%
	#NUM!

	Class E
	-12.18%
	-17.04%
	-16.46%
	2616%
	#NUM!

	Overall
	-9.36%
	-11.71%
	-13.09%
	3285%
	#NUM!

	Class D
	-5.45%
	-6.09%
	-6.80%
	4134%
	#DIV/0!

	Class F
	-7.55%
	-9.67%
	-10.23%
	3759%
	#NUM!



Low QP
	
	Low delay B Main10  

	
	 
	 
	#REF!
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class B
	1.90%
	1.53%
	2.15%
	2502%
	#NUM!

	Class C
	3.20%
	2.08%
	2.43%
	3192%
	#NUM!

	Class E
	1.90%
	1.30%
	1.93%
	2623%
	#NUM!

	Overall
	2.33%
	1.66%
	2.19%
	2746%
	#NUM!

	Class D
	4.23%
	3.05%
	3.45%
	3169%
	#NUM!

	Class F
	5.74%
	3.02%
	3.62%
	3017%
	#NUM!



Slide Editing Low QP:






ETM 7.3 versus ETM 6.1 in LD-B (one frame):

	
	Low delay B Main10 

	
	 
	 
	#REF!
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class B
	0.00%
	0.00%
	0.00%
	101%
	#NUM!

	Class C
	0.01%
	-0.05%
	0.01%
	99%
	#NUM!

	Class E
	-0.02%
	0.10%
	-0.06%
	97%
	#NUM!

	Overall
	0.00%
	0.01%
	-0.01%
	99%
	#NUM!

	Class D
	-0.01%
	-0.13%
	-0.03%
	96%
	#NUM!

	Class F
	-0.04%
	0.02%
	0.13%
	99%
	#NUM!





Y PSNR vs Bitrate
HM-16.22	730786.08	564580.80000000005	420599.03999999998	296655.84000000003	61.595300000000002	57.271900000000002	52.883200000000002	48.296900000000001	ETM-6.1	789125.76	590560.31999999995	435436.32	306580.32	59.709299999999999	56.939100000000003	53.032800000000002	48.619300000000003	bitrate (kbps)

Y PSNR (dB)



Y PSNR vs Bitrate
HM-16.22_no_Tr_skip	103940.16	79250.880000000005	63275.040000000001	50754.720000000001	63.103000000000002	59.183	55.669600000000003	51.8626	ETM-7.3	114630	81689.52	63312.480000000003	50670	60.844999999999999	58.093600000000002	55.289000000000001	51.898299999999999	bitrate (kbps)

Y PSNR (dB)
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