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Abstract
This contribution proposes a new inter and intra combination method to optimize CIIP mode. Firstly, an intra prediction modes list is constructed. Then the prediction samples combined a pair of intra prediction mode in the obtained list and a merge candidate is generated using the weighting factors derived by a linear model-based weighted method, which is the LDL decomposition method same as CCCM. The experimental results are summarized as follows:
On top of ECM-8.0
LB : -0.10% (Y), 0.09% (U), 0.32% (V),  10x% (EncT),  10x% (DecT)
RA: -0.04% (Y), 0.03% (U), 0.02% (V),  10x% (EncT),  10x% (DecT)

Introduction
In CIIP mode [1], the prediction samples are generated by weighting an inter prediction signal predicted using regular merge mode or CIIP-TM merge mode and an intra prediction signal predicted using planar mode, TIMD derived intra prediction mode or PDPC method. When CIIP flag is true, an additional flag is further signaled to indicate whether to use CIIP_PDPC.
The CIIP prediction is formed as follows: 
	


Two different weighted method are supported.
1) If the intra prediction mode is an angular mode, and both the width and height of current coding block are greater than 4, for near-horizontal modes (2 <= angular mode index < 34), the current block is vertically divided as shown in Figure 6(a); for near-vertical modes (34 <= angular mode index <= 66), the current block is horizontally divided as shown in Figure 6(b). 
The (wIntra, wInter) for different sub-blocks are shown in Table 1. 
[bookmark: _Ref75858126][bookmark: _Ref75858114][image: ]
[bookmark: _Ref100614328]Figure 6. The division method for angular modes.
[bookmark: _Ref75858336]Table 1. The modified weights used for angular modes.
	The sub-block index
	(wIntra, wInter)

	0
	(6, 2)

	1
	(5, 3)

	2
	(3, 5)

	3
	(2, 6)



2) Otherwise, the CU subdivision is disabled, and the weight value is calculated depending on the coding modes of the top and left neighbouring blocks as follows: 
· If the top neighbor is available and intra coded, then set isIntraTop to 1, otherwise set isIntraTop to 0;
· If the left neighbor is available and intra coded, then set isIntraLeft to 1, otherwise set isIntraLeft to 0;
· If (isIntraLeft + isIntraTop) is equal to 2, then wt is set to 3;
· Otherwise, if (isIntraLeft + isIntraTop) is equal to 1, then wt is set to 2;
· Otherwise, set wt to 1.

Proposed method
Firstly, an intra prediction modes list is obtained using the MPM construction method, followed by modes sorting process according to the SAD cost, where the SAD cost is computed between the prediction and the reconstruction samples of the template. 
Then the mapping method which bounds a pair of merge candidate and the intra prediction mode in the list obtained in the first step, is applied to get the inter prediction samples and the corresponding intra prediction samples. The final prediction samples for each pair are generated by weighting the paired intra and inter prediction samples. In this contribution, the linear model-based weighted method is proposed as follows:

where  represents the final prediction samples,  represents the inter prediction sample.  represents the intra prediction samples. For 10-bit content, the  is set equal to 512. The model parameters ,  and  are derived using the adjacent samples based on the LDL decomposition method same as CCCM.

Simulation results
The proposed method is tested on top of ECM8.0 under the common test conditions [2].
[bookmark: _Ref75791879]Table 1. Simulation results of the proposed method
	
	  Random access Main10 

	
	 Over ECM-8.0 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.03%
	-0.05%
	0.00%
	#NUM!
	#NUM!

	Class A2
	-0.03%
	0.04%
	0.16%
	#NUM!
	#NUM!

	Class B
	-0.01%
	0.09%
	-0.02%
	#NUM!
	#NUM!

	Class C
	-0.09%
	0.01%
	-0.02%
	102%
	100%

	Class E
	　
	
	　
	　
	　

	Overall
	-0.04%
	0.03%
	0.02%
	#NUM!
	#NUM!

	Class D
	-0.06%
	0.22%
	0.04%
	102%
	101%

	Class F
	-0.06%
	-0.03%
	-0.09%
	103%
	103%



	
	 Low delay B Main10

	
	 Over ECM-8.0 

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B*
	-0.06%
	-0.29%
	-0.39%
	#NUM!
	#NUM!

	Class C
	-0.14%
	0.12%
	-0.36%
	102%
	100%

	Class E
	-0.12%
	0.69%
	-0.13%
	#NUM!
	#NUM!

	Overall
	-0.10%
	0.09%
	-0.32%
	#NUM!
	#NUM!

	Class D
	-0.12%
	-0.74%
	-0.42%
	104%
	100%

	Class F
	-0.48%
	-0.35%
	-0.24%
	#NUM!
	#NUM!
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