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Abstract
In the current VVC design, the weight used in CIIP is derived dependent on the coding modes of both the left neighbouring block and the top neighbouring block. This contribution proposes to derive the weight only from the coding mode of the left neighbouring block. Simulation results reportedly show that the BD-rate changes are 0.02% for RA, and -0.01% for LB with almost no impact on encoding/decoding time compared to VTM6.0.
Introduction 
[bookmark: _Hlk20231194][bookmark: _GoBack]In VTM6.0, the inter prediction signal in the CIIP mode  is derived using the same inter prediction process applied to regular merge mode; and the intra prediction signal  is derived following the regular intra prediction process with the planar mode. Then, the intra and inter prediction signals are combined using weighted averaging, wherein the weight value is derived dependent on the coding modes of the top and left neighbouring blocks (depicted in Figure 1) as follows: 
· If the top neighbour is available and intra coded, then set isIntraTop to 1, otherwise set isIntraTop to 0;
· [bookmark: _Hlk19722796]If the left neighbour is available and intra coded, then set isIntraLeft to 1, otherwise set isIntraLeft to 0;
· If (isIntraLeft + isIntraLeft) is equal to 2, then wt is set to 3;
· Otherwise, if (isIntraLeft + isIntraLeft) is equal to 1, then wt is set to 2;
· Otherwise, set wt to 1.
[image: ]
[bookmark: _Hlk19722939]Figure 1. Top and left neighbouring blocks used in CIIP weight derivation. 
The CIIP prediction is formed as follows: 
	
	



1 Proposed methods
This contribution proposes to derive the weight value only from the coding mode of the left neighbouring block (depicted in Figure 1). If the left neighbouring block is available and is coded in intra mode, the weight value of is set equal to 2; Otherwise, the weight value of is set equal to 1.

Experimental Results
The proposed method has been implemented on top of VTM-6.0. The simulations were performed following the the common test conditions [1]. Results under RA/LDB configurations are summarized in Table 1. More detailed results can be found in the attached spreadsheets.
Table 1: Coding performance of the proposed method
	
	RA
	LB

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.03%
	0.04%
	0.01%
	100%
	100%
	
	
	
	
	

	Class A2
	0.03%
	0.08%
	0.00%
	100%
	100%
	
	
	
	
	

	Class B
	0.00%
	0.04%
	-0.09%
	100%
	100%
	-0.01%
	0.02%
	-0.04%
	99%
	99%

	Class C
	0.02%
	0.06%
	0.06%
	100%
	100%
	-0.03%
	0.04%
	-0.03%
	101%
	100%

	Class E
	
	
	
	
	
	0.01%
	0.30%
	0.45%
	100%
	100%

	Overall
	0.02%
	0.05%
	-0.01%
	100%
	100%
	-0.01%
	0.09%
	0.09%
	100%
	99%

	Class D
	-0.07%
	-0.05%
	-0.05%
	100%
	100%
	0.02%
	0.65%
	0.31%
	101%
	102%

	Class F
	-0.02%
	0.03%
	0.00%
	100%
	100%
	0.05%
	-0.22%
	0.68%
	100%
	100%

	Class SCC
	-0.01%
	0.00%
	0.01%
	100%
	100%
	-0.02%
	0.01%
	0.00%
	100%
	98%



2 Conclusions
In this contribution, the weight derivation process in combined inter and intra prediction (CIIP) is simplified. There is minor overall coding performance change with almost no impact on encoding/decoding time compared to VTM6.0. It is recommended to adopt this method into VVC.
3 Suggested changes to working draft
The proposed changes on top of JVET-O2001-vE are specified as below, with deleted text highlighted in turquoise strikethrough and newly added text highlighted in yellow.
8.5.6.7	Weighted sample prediction process for combined merge and intra prediction
Inputs to this process are:
· a luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top left luma sample of the current picture,
· the width of the current coding block cbWidth,
· the height of the current coding block cbHeight,
· two (cbWidth)x(cbHeight) arrays predSamplesInter and predSamplesIntra,
· a variable cIdx specifying the colour component index.
Output of this process is the (cbWidth)x(cbHeight) array predSamplesComb of prediction sample values.
The variable bitDepth is derived as follows:
· If cIdx is equal to 0, bitDepth is set equal to BitDepthY.
· Otherwise, bitDepth is set equal to BitDepthC.
The variable scallFact is derived as follows:
scallFact = ( cIdx = = 0 ) ? 0 : 1. 								(8‑838)
The neighbouring luma locations ( xNbA, yNbA ) and ( xNbB, yNbB ) are is set equal to 
( xCb − 1, yCb − 1 + ( cbHeight << scallFact ) ) and ( xCb − 1  + (cbWidth << scallFact ), yCb − 1 ), respectively.
For X being replaced by either A or B, the variables availableX and isIntraCodedNeighbourX are derived as follows:
· The derivation process for neighbouring block availability as specified in clause 6.4.4 is invoked with the location ( xCurr, yCurr ) set equal to ( xCb, yCb ), the neighbouring location ( xNbY, yNbY ) set equal to ( xNbX, yNbX ) , checkPredModeY set equal to TRUE, and cIdx set equal to 0 as inputs, and the output is assigned to availableX.
· The variable isIntraCodedNeighbourX is derived as follows:
· If availableX is equal to TRUE and CuPredMode[ 0 ][ xNbX ][ yNbX ] is equal to MODE_INTRA, isIntraCodedNeighbourX is set equal to TRUE.
· Otherwise, isIntraCodedNeighbourX is set equal to FALSE.
The weight w is derived as follows:
· If isIntraCodedNeighbourA and isIntraCodedNeighbourB are both equal to TRUE, w is set equal to 3.
· Otherwise, if  If isIntraCodedNeighbourA and isIntraCodedNeighbourB are both is equal to to FALSE, w is set equal to 1.
· Otherwise, w is set equal to 2.

…
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