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Abstract
The syntax element of BCW weight index is adaptively coded according to the value of NoBackwardPredFlag. It can violate the flexibility of codec and cause the parsing dependency issue. This contribution proposes BCW clean-up design which 5 weights, , can be parsed without any condition. The experimental results reportedly show 0.02% and 0.00% luma BD-rates performance for RA and LDB, respectively.
Introduction
In the VTM6, bi-prediction with CU-level weight (BCW) is integrated to allow weighted averaging of the two inter-predicted signals, as shown in the following formula.

For each bi-predictive CU, the weight  is determined among five weight values,  In the current BCW, some weights are limited restricted depending on the value of NoBackwardPredFlag, and binarizations for bcw_idx are also different. If NoBackwardPredFlag is equal to 1, which means there is no future picture in the display order among the reference pictures, all five weights are allowed. Otherwise, only three weights can be used. The weights and corresponding bin strings according to NoBackwardPredFlag are shown in Table 1.
Table 1. The weights and binarization for bcw_idx
	bcw_idx
	Weights
	Bin string
(NoBackwardPredFlag == 1)
	Bin string
(NoBackwardPredFlag == 0)

	0
	4
	0
	0

	1
	5
	10
	10

	2
	3
	110
	11

	3
	10
	1110
	Not allowed

	4
	-2
	1111
	Not allowed



Proposed methods
[bookmark: _GoBack]The current syntax design of bcw_idx can cause some issues. Normative restriction on the possible weights can violate the flexibility of the codec. It is desirable that the adjustment on the number of available weights is handled at encoder non-normatively. Besides, NoBackwardPredFlag, which is determined by slice type and reference pictures, can cause parsing a dependency and a delay  on the parsing of bcw_idxin the syntax structure of slice data. To solve these issues, we proposed a method to remove the condition check of NoBackwardPredFlag at the parsing of bcw_idx. In the proposed method, the selected weight among 5 weights () can be parsed without any condition check. The adjustment on the number of available weights should be handled non-normatively.
The BCW weight index is binarized with truncated unary (TU) as shown in Table 2. The first bin of the bin string is context coded with its own context model, and rest bins are bypass coded.
Table 2. The proposed codeword for bcw_idx
	bcw_idx
	Weights
	Bin string

	0
	4
	0

	1
	5
	10

	2
	3
	110

	3
	10
	1110

	4
	-2
	1111



Experimental results
The proposed method is implemented on top of VTM6.0 and evaluated according to VTM CTC configurations [2]. The algorithm for weight searching in VTM6 is not changed (3 weights are searched in RA), and only the part of bcw_idx coding is modified. Table 2 shows the results of the proposed method. The experimental results reportedly show 0.02%/0.00% luma BD-rate changes with 100%/XX100% and 101%/XX99%, encoding and decoding run-time in RA/LDB configurations, respectively.
Table 3. Experimental results of the proposed method over VTM6.0
	
	Random access

	
	Over VTM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.04%
	0.05%
	0.04%
	100%
	101%

	Class A2
	0.04%
	0.06%
	0.06%
	100%
	101%

	Class B
	0.02%
	0.08%
	-0.04%
	100%
	101%

	Class C
	0.02%
	0.09%
	0.03%
	100%
	102%

	Class E
	　
	
	　
	　
	　

	Overall
	0.02%
	0.07%
	0.02%
	100%
	101%

	Class D
	-0.01%
	-0.06%
	0.12%
	100%
	102%

	Class F
	0.01%
	0.02%
	0.01%
	100%
	101%

	
	
	
	
	
	

	
	Low delay B

	
	Over VTM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	0.00%
	0.00%
	0.00%
	101%
	97%

	Class C
	0.00%
	0.00%
	0.00%
	100%
	99%

	Class E
	0.00%
	0.00%
	0.00%
	100%
	100%

	Overall
	0.00%
	0.00%
	0.00%
	100%
	99%

	Class D
	0.00%
	0.00%
	0.00%
	99%
	98%

	Class F
	0.00%
	0.00%
	0.00%
	100%
	95%



Table 2. Experimental results of the proposed method over VTM6.0
	
	Random access Main10 

	
	Over VTM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.04%
	0.05%
	0.04%
	100%
	101%

	Class A2
	0.04%
	0.06%
	0.06%
	100%
	101%

	Class B
	0.02%
	0.08%
	-0.04%
	100%
	101%

	Class C
	0.02%
	0.09%
	0.03%
	100%
	102%

	Class E
	
	
	
	
	

	Overall
	0.02%
	0.07%
	0.02%
	100%
	101%

	Class D
	-0.01%
	-0.06%
	0.12%
	100%
	102%

	Class F
	0.01%
	0.02%
	0.01%
	100%
	101%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	0.00%
	0.00%
	0.00%
	110%
	79%

	Class C
	0.00%
	0.00%
	0.00%
	119%
	81%

	Class E
	0.00%
	0.00%
	0.00%
	159%
	89%

	Overall
	0.00%
	0.00%
	0.00%
	124%
	82%

	Class D
	0.00%
	0.00%
	0.00%
	157%
	98%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!


Draft text (based on JVET-O2001-vE)
	[bookmark: _Ref348982529][bookmark: _Ref348982525][bookmark: _Toc415476494][bookmark: _Toc423602544][bookmark: _Toc423602718][bookmark: _Toc501130619][bookmark: _Toc503770627]Table 9‑77 – Syntax elements and associated binarizations

	Syntax structure
	Syntax element
	Binarization

	
	
	Process
	Input parameters

	coding_unit( )
	bcw_idx[ ][ ]
	TR
	cMax = NoBackwardPredFlag ? 4: 2cMax = 4

	[bookmark: _Ref348982591][bookmark: _Toc415476499][bookmark: _Toc423602549][bookmark: _Toc423602723][bookmark: _Toc501130624][bookmark: _Toc510795549]
Table 9‑82 – Assignment of ctxInc to syntax elements with context coded bins

	Syntax element
	binIdx

	
	0
	1
	2
	3
	4
	>=  5

	bcw_idx[ ][ ]
NoBackwardPredFlag = = 0
	0
	bypass
	na
	na
	na
	na

	bcw_idx[ ][ ] 
NoBackwardPredFlag = = 1
	0
	bypass
	bypass
	bypass
	na
	na




Conclusion
This contribution presents clean-up design for the syntax of BCW by removing the condition check of NoBackwardPredFlag in the weight usage. In the proposed method, 5 BCW weights are used without any condition. The method resolves the decoder flexibility issue and parsing dependency issues of BCW. It is recommended to consider the proposed method in the next VTM.
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