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Abstract
This contribution proposes to modify EE2 common test conditions, to significantly reduce the worst-case encoding runtime for LDB/LDP, together with slightly improved overall BD-rate results. 
The CTC proposal consists in modifying encoder configuration as follows. The maximum MTT hierarchy depth is set to 4 in the I slice. For QP 22 of HD sequences, it is decreased from 3 to 2 for slices with temporal depth higher or equal to 2. 
In LDB, the proposed modified CTC reportedly leads to 66% encoding time for the worst case (BQTerrace QP 22), 97% average encoding time relative to ECM-8.0 CTC, with -0.22% luma coding gain.
In LDP, the proposed modified CTC reportedly leads to 73% encoding time for the worst case, 100% average encoding time relative to ECM-8.0 CTC, with -0.167% luma coding gain.


Introduction 
ECM-8.0 encoding time is becoming problematic for investigating new coding tools. In particular, the worst-case encoding time for low-delay B HD sequences makes it very long to wait for complete results. 
In the current Ahg12 CTC, the worst cases correspond to the LDB QP 22 encoding of class B and class F “Arena of Valor” sequences. 
Depending on the processing performance and configuration used, around 15 days of computation can be needed to generate full results (case of BQTerrace QP 22).
Therefore, this contribution proposes to reduce the encoding worst case, in a similar way to what was adopted for random class A QP 22 cases ([1]).
The encoding parameters used in the proposed modified CTCs are: 
· MaxBTLumaISlice=128
· MaxBTChromaISlice=128
· MaxTTLumaISlice=128
· MaxTTChromaISlice=128
· MaxMTTHierarchyDepthISliceL=4
· MaxMTTHierarchyDepthISliceC=4
In addition, for class B and class F HD sequence, following parameter is used:
· MaxMTTHierarchyDepthByTidOverrideByQP: 22 332222

Impact on performances and runtime
The Table 1 below shows the performance changes of ECM with proposed coding parameters, in Ahg12 test conditions [2]. -0.22% and -0.17% luma coding gains are observed with average encoding times of 97% and 100%, respectively for LDB and LDP.

[bookmark: _Ref132365060]Table 1: performance results of proposed LDB and LDP encoder settings
	
	Low delay B Main 10 

	
	Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0,03%
	-0,79%
	-0,76%
	91%
	100%

	Class C
	-0,14%
	-0,12%
	-0,52%
	100%
	100%

	Class E
	-0,64%
	-0,74%
	-2,39%
	102%
	99%

	Overall
	-0,22%
	-0,55%
	-1,09%
	97%
	100%

	Class D
	-0,10%
	-0,93%
	0,04%
	100%
	98%

	Class F
	-0,34%
	-0,97%
	-0,58%
	107%
	96%

	Class TGM
	
	
	
	
	

	
	
	
	
	
	

	
	Low delay P Main 10 

	
	Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	0,01%#VALUE!
	-0,36%#VALUE!
	-0,66%#VALUE!
	93%#NUM!
	98%#NUM!

	Class C
	-0,11%
	-0,14%
	-0,45%
	105%
	101%

	Class E
	-0,52%
	-2,04%
	-2,77%
	105%
	102%

	Overall
	-0,16%-0,17%
	-0,71%-0,74%
	-1,12%-1,14%
	100%100%
	100%100%

	Class D
	-0,08%
	-0,52%
	0,79%
	103%
	102%

	Class F
	-0,21%
	-0,65%
	-0,25%
	110%
	101%

	Class TGM
	
	
	
	
	



The Table 2 below depicts the reduction of worst-case encoding times brought by the proposed modified CTCs. As can be seen, the longest simulation time is reduced by 4.75 days for LDB and 2.25 days for LDP. This corresponds to coding times reduced by 34% and 30%. Several days are also saved for all QP 22 cases in LDB and 1 to 2 days in LDP. 
It is stated these modified encoder settings make the ECM more practical to use in low-delay configurations.


[bookmark: _Ref132365234]Table 2: impact of proposed CTCs on worst case encoding times
	
	ECM-8.0, low-delay B, QP=22

	
	Reference
	 
	Test
	 
	 
	 

	Sequence
	Enc T [h]
	Enc T [d]
	Enc T [h]
	Enc T [d]
	ΔEnc T [d]
	EncR

	MarketPlace
	259,20
	10,80
	173,61
	7,23
	-3,57
	0,67

	RitualDance
	171,69
	7,15
	118,90
	4,95
	-2,20
	0,69

	Cactus
	213,74
	8,91
	139,82
	5,83
	-3,08
	0,65

	BasketballDrive
	267,10
	11,13
	171,89
	7,16
	-3,97
	0,64

	BQTerrace
	331,04
	13,79
	216,93
	9,04
	-4,75
	0,66

	ArenaOfValor
	223,05
	9,29
	184,90 
	7,70 
	-2,25
	0,00



	
	ECM-8.0, low-delay P, QP=22

	
	Reference
	 
	Test
	 
	 
	 

	Sequence
	Enc T [h]
	Enc T [d]
	Enc T [h]
	Enc T [d]
	ΔEnc T [d]
	EncR

	MarketPlace
	182,26 
	7,59 
	136,98 
	5,71 
	-1,89 
	0,75 

	RitualDance
	114,60 
	4,77 
	83,03 
	3,46 
	-1,32 
	0,72 

	Cactus
	137,81 
	5,74 
	98,26 
	4,09 
	-1,65 
	0,71 

	BasketballDrive
	180,35 
	7,51 
	126,26 
	5,26 
	-2,25 
	0,70 

	BQTerrace
	225,59 
	9,40 
	164,41 
	6,85 
	-2,55 
	0,73 

	ArenaOfValor
	165,32 
	6,89 
	129,60 
	5,40
	-1,49 
	0,78 



Results of proposed modification over VTM11.0-ECM8 anchor
Similar modifications as those proposed above were tested over the VTM11.0-ECM8 used to evaluate ECM performances relative to VVC.
To do so, following encoder settings were used:
· MaxBTLumaISlice=128 
· MaxBTChromaISlice=64 (maximum value allowed in VVC)
· MaxTTLumaISlice=64 (maximum value allowed in VVC)
· MaxTTChromaISlice=64 (maximum value allowed in VVC)
· MaxMTTHierarchyDepthISliceL=4 
· MaxMTTHierarchyDepthISliceC=4
In addition, for class B and class F HD sequence: 
· MaxMTTHierarchyDepthByTidOverrideByQP: 22 332222

Following Table 3 provides the performance change of VTM-11.0ECM8 anchor when using the above encoding parameters. Similar performances change as for ECM-8.0 are observed, i.e. slight BD-rate improved together with encoder time decrease. 
More precisely, for the HD sequences at QP=22, around 50% encoding time reduction is obtained (see excel file attached to this contribution).

[bookmark: _Ref132884013]Table 3: impact on VTM-11.0ECM8 anchor when applying similar encoder settings as in proposed CTC 
	
	Low delay B Main 10 

	
	Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	0,07%
	1,17%
	0,05%
	84%
	101%

	Class C
	-0,20%
	-0,06%
	-0,24%
	99%
	99%

	Class E
	-0,38%
	-1,34%
	0,32%
	99%
	97%

	Overall
	-0,13%
	0,13%
	0,02%
	92%
	99%

	Class D
	-0,08%
	0,41%
	0,29%
	98%
	102%

	Class F
	-0,09%
	-0,25%
	-0,03%
	99%
	102%

	Class TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	
	
	
	
	
	

	
	Low delay P Main 10 

	
	Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	0,05%
	1,28%
	0,62%
	81%
	97%

	Class C
	-0,15%
	-0,20%
	-0,29%
	99%
	91%

	Class E
	-0,40%
	-0,36%
	-0,06%
	98%
	100%

	Overall
	-0,13%
	0,38%
	0,14%
	91%
	96%

	Class D
	-0,03%
	0,67%
	-0,74%
	99%
	97%

	Class F
	-0,39%
	-0,35%
	0,04%
	102%
	101%

	Class TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!




Conclusion
A modification of EE2 CTCs is proposed to significantly reduce the worst-case encoding time of ECM in low delay configurations. 
It is shown the overall performance in EE2 CTCs would be slightly improved, while the ECM test set is made more convenient to use in practice.
Furthermore, some visual checks were performed, which confirmed no visual quality decrease was noticed with the proposal.
It is proposed to adopt one the proposed CTC modification for the next JVET meetings.
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