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Abstract
This contribution reports the simulation results of EE2-2.5a which is the combined test of test 2.2 and test 2.4. In test 2.2, it is proposed to apply SbTMVP to AMVP mode. Given a CU coded in AMVP with SbTMVP mode, the CU is predicted in a similar way as that of SbTMVP in merge mode except that the motion shift is signalled in the bitstream instead of being derived from the neighbouring blocks. In test 2.4, it is proposed to apply template matching (TM) to affine and SbTMVP mode. The control points of affine candidates and the motion shift of SbTMVP mode are refined using the TM. It is reported that on top of ECM-8.0, the overall coding performance impact for {Y, U, V, EncT, DecT} is {-0.11%, -0.10%, -0.02%, 102%, 100%x%, x%, x%, x%, x%} for RA and {-0.23%, -0.02%, -0.08%, 103%, 102% x%, x%, x%, x%, x%} for LB.
Introduction
This contribution presents the simulation results of EE2 Test 2.5a which is the combined test of test 2.2 and test 2.4.
Proposed methods
In the EE2-2.2, it is proposed to apply SbTMVP to AMVP mode. When a CU is coded using the proposed mode, the CU is split into 4x4 subblocks, and each subblock derives its own motion from a corresponding subblock in the collocated picture. The corresponding subblock is obtained using MVP with a signaled MVD. The MVP is derived in the same way to that of MVP of normal AMVP mode. The number of MVD is determined according to the following rules:
· If the POC distance between current picture and its collocated picture is larger than 2, the number of MVD is set to 16 which comprises 4 motion directions and 4 motion magnitudes;
· Otherwise, if the current picture is a low delay picture, the number of MVD is set to 32 which comprises 4 motion directions and 8 motion magnitudes;
· Otherwise, the number of MVD is set to 64 which comprises 8 motion directions and 8 motion magnitudes.
In the EE2-2.4, it is proposed to refine control points of uni-predicted affine merge candidates and the motion shift of SbTMVP mode using template matching (TM). In particular, a unified MV offset is assigned to all the CPMVs of an affine candidate, and the TM cost of the affine candidate is calculated accordingly. The optimal CPMV offset with the minimum TM cost can be used to refine the corresponding affine candidate if, where CRefined denotes the TM cost after CPMVs are refined by the optimal offset, COri is that calculated by the original CPMVs, and T is a constant threshold. For SbTMVP mode, the initial motion shift may be refined with TM, and then the refined motion shift will be utilized to derive subblock temporal motion information.
As an encoder strategy in the EE2-2.5a, both proposed methods are enabled for sequences with resolution larger than 720p, whereas only test 2.2 is enabled for sequences with resolution smaller than or equal to 720p.
Simulation results
The proposed methods are implemented on top of ECM-8.0 and are tested under CTC for enhanced compression tool testing [1] with random access and low delay B configurations. Some missing point are copied from anchor and are marked with *.
[bookmark: _Ref116401140]Table 1. Simulation results of Test 2.5a
	
	 Random access Main10 

	
	 Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.11%
	-0.07%
	0.04%
	103%
	100%

	Class A2
	-0.12%*
	-0.10%*
	0.02%*
	102%*
	100%*

	Class B
	-0.08%-0.08%
	-0.13%-0.13%
	-0.07%-0.07%
	103%103%
	100%101%

	Class C
	-0.13%-0.13%
	-0.09%-0.09%
	-0.04%-0.04%
	102%102%
	101%100%

	Class E
	　
	
	　
	　
	　

	Overall
	-0.11%*
	-0.10%*
	-0.02%*
	102%*
	100%*

	Class D
	-0.12%-0.12%
	0.22%0.22%
	0.04%0.04%
	104%102%
	100%100%

	Class F
	-0.06%-0.06%
	-0.06%-0.06%
	0.03%0.03%
	101%102%
	100%101%



	
	 Low delay B Main10

	
	 Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	-0.10%*
	-0.28%*
	-0.14%*
	104%*
	103%*

	Class C
	-0.22%-0.22%
	-0.02%-0.02%
	0.13%0.13%
	103%103%
	102%100%

	Class E
	-0.46%-0.46%
	0.39%0.39%
	-0.28%-0.28%
	103%103%
	100%100%

	Overall
	-0.23%*
	-0.02%*
	-0.08%*
	103%*
	102%*

	Class D
	-0.30%-0.30%
	-0.90%-0.90%
	-0.55%-0.55%
	102%103%
	103%100%

	Class F
	
	
	
	
	


Conclusion
The contribution presents the simulation results of combined test of test 2.2 and test 2.4. As compared to ECM-8.0, it achieves x0.11% and x0.23% luma BD-rate saving for random access and low delay B configuration, respectively. It is recommended to adopt this contribution to next version of ECM software.
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