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Abstract

This document reports cross-check result of CE4: subtest 1.2.c. 
1 Introduction
In AVC and HEVC relation between QP (Quantization Parameter) and QS (Quantization Scale) is QS(QP+6) / QS(QP) =2.
JCTVC-F495 [1] proposed to add functionality to control granularity of QP for more accurate rate control. Experiment of this proposal is a part of CE4 (subtest 1.2.c). 
2 Simulation Condition

On top of HM-4.0, this contains TM5 step-3 as an encoding method, the proponent implemented the proposed method and provided to the author. Their modification includes extension of dQP CABAC binarization that was proposed by JCTVC-F745 [3] and adopted into HM-4.0. “Scale1” is test with finer granularity ( QS(QP+12) / QS(QP) = 2) and “scale3” is with coarser granularity ( QS(QP+3) / QS(QP) = 2).
For QP adaptation method described in [3] is applied. IT/IT_Loco/RA/RA_Loco/LD/LD_Loco conditions described in [2] have been tested.
3 Simulation Result

In Table 3.1 summary of result with scale = 1 is shown. Complete results are shown in JCTVC-G514_scale1.xls.

In Table 3.2 summary of result with scale = 3 is shown. Complete results are shown in JCTVC-G514_scale3.xls. 

The result provided by the proponent has been verified.

Table 3.1

	
	All Intra HE
	All Intra LC

	
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.

	Class A
	1.1%
	0.6%
	0.7%
	30.5%
	1.2%
	0.7%
	0.6%
	35.2%

	Class B
	1.3%
	0.8%
	0.9%
	32.8%
	1.4%
	0.9%
	0.9%
	36.3%

	Class C
	1.4%
	0.8%
	0.8%
	31.4%
	1.7%
	1.0%
	1.1%
	36.3%

	Class D
	1.2%
	0.8%
	0.8%
	29.6%
	1.6%
	0.9%
	1.0%
	34.9%

	Class E
	1.7%
	1.6%
	1.5%
	30.9%
	2.0%
	1.6%
	1.6%
	35.7%

	Overall
	1.3%
	0.9%
	0.9%
	31.1%
	1.6%
	1.0%
	1.0%
	35.7%

	　
	1.3%
	0.9%
	0.9%
	
	1.6%
	1.0%
	1.0%
	　

	Enc Time[%]
	100%
	99%

	Dec Time[%]
	100%
	100%

	
	
	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC

	
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.

	Class A
	1.0%
	0.4%
	0.0%
	28.8%
	1.3%
	0.5%
	0.3%
	34.2%

	Class B
	1.2%
	0.4%
	0.5%
	30.7%
	1.5%
	0.6%
	0.6%
	35.6%

	Class C
	1.3%
	0.6%
	0.7%
	29.4%
	1.7%
	0.9%
	1.1%
	34.9%

	Class D
	1.1%
	0.6%
	0.6%
	29.1%
	1.6%
	0.9%
	0.6%
	34.3%

	Class E
	　
	　
	　
	　
	　
	　
	　
	　

	Overall
	1.2%
	0.5%
	0.4%
	29.6%
	1.5%
	0.8%
	0.7%
	34.8%

	　
	1.2%
	0.5%
	0.4%
	
	1.5%
	0.8%
	0.7%
	　

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	101%
	100%

	
	
	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC

	
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.

	Class A
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	1.4%
	1.2%
	1.4%
	29.7%
	1.8%
	1.5%
	1.2%
	35.3%

	Class C
	1.4%
	1.0%
	1.3%
	28.7%
	1.9%
	1.5%
	1.6%
	34.6%

	Class D
	1.3%
	0.8%
	1.9%
	28.8%
	1.9%
	1.3%
	1.3%
	33.8%

	Class E
	1.6%
	1.2%
	1.0%
	29.2%
	1.9%
	1.2%
	1.2%
	34.2%

	Overall
	1.4%
	1.0%
	1.4%
	29.1%
	1.9%
	1.4%
	1.3%
	34.5%

	　
	1.4%
	1.0%
	1.4%
	　
	1.9%
	1.5%
	1.3%
	　

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	101%
	100%


Table 3.2
	
	All Intra HE
	All Intra LC

	
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.

	Class A
	-0.6%
	-0.8%
	-0.8%
	-17.0%
	-0.5%
	-0.9%
	-0.9%
	-17.4%

	Class B
	-0.6%
	-1.0%
	-1.0%
	-17.6%
	-0.6%
	-1.0%
	-1.0%
	-17.4%

	Class C
	-0.6%
	-1.2%
	-1.1%
	-17.2%
	-0.7%
	-1.3%
	-1.2%
	-17.7%

	Class D
	-0.5%
	-0.9%
	-0.9%
	-16.5%
	-0.6%
	-1.1%
	-1.0%
	-17.5%

	Class E
	-0.9%
	-0.9%
	-0.8%
	-16.5%
	-0.8%
	-1.2%
	-1.2%
	-17.0%

	Overall
	-0.6%
	-1.0%
	-0.9%
	-17.0%
	-0.6%
	-1.1%
	-1.1%
	-17.4%

	　
	-0.6%
	-1.1%
	-1.0%
	
	-0.6%
	-1.2%
	-1.2%
	　

	Enc Time[%]
	100%
	99%

	Dec Time[%]
	100%
	100%

	
	
	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC

	
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.

	Class A
	-0.5%
	-1.3%
	-0.9%
	-16.2%
	-0.6%
	-1.3%
	-1.3%
	-17.4%

	Class B
	-0.6%
	-1.4%
	-1.3%
	-16.9%
	-0.7%
	-1.6%
	-1.5%
	-17.6%

	Class C
	-0.6%
	-1.2%
	-1.3%
	-16.4%
	-0.7%
	-1.6%
	-1.2%
	-17.6%

	Class D
	-0.5%
	-1.1%
	-1.0%
	-16.5%
	-0.7%
	-1.5%
	-1.6%
	-17.7%

	Class E
	　
	　
	　
	　
	　
	　
	　
	　

	Overall
	-0.6%
	-1.2%
	-1.1%
	-16.5%
	-0.7%
	-1.5%
	-1.4%
	-17.6%

	　
	-0.6%
	-1.3%
	-1.2%
	
	-0.7%
	-1.5%
	-1.4%
	　

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	101%
	100%

	
	
	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC

	
	Y
	U
	V
	dQP incr.
	Y
	U
	V
	dQP incr.

	Class A
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	-0.8%
	-0.7%
	-0.8%
	-16.5%
	-0.8%
	-0.9%
	-1.0%
	-17.8%

	Class C
	-0.8%
	-1.2%
	-0.7%
	-16.2%
	-0.9%
	-1.3%
	-1.1%
	-17.5%

	Class D
	-0.6%
	-1.3%
	-0.5%
	-16.5%
	-0.8%
	-1.4%
	-1.3%
	-17.7%

	Class E
	-0.6%
	0.1%
	-1.4%
	-16.3%
	-0.9%
	-2.1%
	-0.7%
	-17.4%

	Overall
	-0.7%
	-0.8%
	-0.8%
	-16.4%
	-0.9%
	-1.4%
	-1.1%
	-17.6%

	　
	-0.7%
	-0.8%
	-0.8%
	　
	-0.9%
	-1.3%
	-1.1%
	　

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	101%
	100%


4 Conclusion
This document reports cross-check result of CE4: subtest 1.2.c. 
The result shows that with scale=1 loss in coding efficiency is observed, and with scale=3 gain is observed.

However, this is not a proposal for coding efficiency but for better controllability. The author recommends discussing the necessity of this functionality at the meeting. 
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