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Abstract
This contribution reports the results of CE4.2.4 History based spatial-temporal MV prediction in merge mode. It is reported that the BD rate saving is 0.03 % and -0.16 % in RA and LB condition respectively. The proposed method removes the pruning process and additional scaling process in generating the new merge candidate. 
1 Proposal

The proposed method derives a new candidate using last two history MVs and one collocated merge candidate (referred as HMVP-TMVP). The new candidate is inserted after A1, B1, B0 and A0 candidates, as follows:
i = 0
if( availableFlagA1 )

mergeCandList[ i++ ] = A1
if( availableFlagB1 )

mergeCandList[ i++ ] = B1
if( availableFlagB0 )

mergeCandList[ i++ ] = B0

(8‑118)
if( availableFlagA0 )

mergeCandList[ i++ ] = A0
if( availableFlagSbCol )

mergeCandList[ i++ ] = HMVP+TMVP
if( availableFlagB2 )

mergeCandList[ i++ ] = B2
if( availableFlagCol )

mergeCandList[ i++ ] = Col

For the two MVs from HMVP, the last coded and second to last coded MVs in the buffer are used (referred as A and B). For the temporal candidate, the same position as VTM-3.0 collocated position (referred as C) is used.
If three candidates, of which the reference indices are equal to zero, are available, the following apply.
  mvLX[0] = (mvLX_A[0] * 3 + mvLX_B[0] * 3 + mvLX_C[0] * 2 ) / 8
  mvLX[1] = (mvLX_A[1] * 3 + mvLX_B[1] * 3 + mvLX_C[1] * 2 ) / 8

If two motion information, of which the reference indices are equal to zero, is available, the following apply 

  mvLX[0] = (mvLX_A[0] + mvLX_C[0] ) / 2
  mvLX[1] = (mvLX_A[1] + mvLX_C[1] ) / 2

or

  mvLX[0] = (mvLX_B[0] + mvLX_C[0] ) / 2

  mvLX[1] = (mvLX_B[1] + mvLX_C[1] ) / 2
Note: If the temporal candidate is unavailable, the HMVP-TMVP mode is off.
2 Experimental results
Table 1 Proposed HMVP-TMVP merge mode
	
	 
	 
	Random access Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.06%
	-0.08%
	-0.04%
	109%
	107%

	Class A2
	-0.03%
	0.04%
	0.08%
	108%
	107%

	Class B
	0.02%
	0.09%
	0.00%
	108%
	105%

	Class C
	-0.05%
	0.10%
	-0.05%
	107%
	105%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.03%
	0.05%
	0.00%
	108%
	106%

	Class D
	-0.14%
	-0.11%
	-0.09%
	107%
	107%

	Class F
	0.07%
	0.07%
	0.10%
	107%
	105%

	
	
	
	
	
	

	
	 
	 
	Low delay B Main10 
	 
	 

	
	 
	 
	Over VTM-3.0
	 
	 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	0.20%
	0.22%
	0.01%
	107%
	110%

	Class C
	0.11%
	0.52%
	0.45%
	112%
	110%

	Class E
	0.17%
	0.05%
	-0.10%
	111%
	107%

	Overall
	0.16%
	0.28%
	0.13%
	110%
	109%

	Class D
	0.07%
	-0.05%
	0.37%
	106%
	103%

	Class F
	0.16%
	0.23%
	0.32%
	110%
	107%


3 Conclusion
This contribution proposes a new merge mode by using history based spatial-temporal MV averaging. It is reported that 0.03 % and -0.16% luma BD-rate gain in RA and LB condition can be achieved, respectively.
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