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Abstract
Currently the 64x64 VPDU is considered by the non-boundary located CTU/CU, however the 128x32 and 32x128 CU is allowed for picture boundary, which increased the pipeline payload. In the proposed method, VPDU is considered in the picture boundary handling. Simulation results shows XX% and XX% coding loss for RA and LDB configuration.
Problem Statement 
64x64 VPDU [1] is applied in current working draft for non-boundary located CTU/CUs, which means 128x32 or 32x128 CUs are not supported. The current picture boundary handling created 32x128 or 128x32 shapes CUs, These CUs will be tiled into TUs, which both height and width smaller than or equal to 64. However, in some boundary case, these resulting TUs is violating the VPDU rule introduced in [1], which increase the hardware pipeline payload. For example, in Figure1, the red line is picture boundary, the black line is boundary handling implicitly splitting and blue line is TU tiling. In this case, the scan order is crossing the VPDUs as illustrated, which means TUs in one VPDU cannot completely finished.
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Figure 1, Picture boundary handling regarding less VPDU
Proposed method
In the proposed method, addition to current boundary handling, QT implicitly split is always applied for boundary located CTU/CU, when the height and width is greater than 64. In such a method, all children blocks from the boundary handing is satisfied with the VPDU rules, which ensured the hardware pipeline implementation complexity and memory bandwidth. Figure 2 illustrated the scan order of TUs of the proposed method
[image: ]
Figure 2, proposed picture boundary handling regarding to VPDU
Simulation results
Table 1 shows the simulation results with proposed method for RA and LDB. The AI will be not effect by the proposed method.
Table 1 Proposed implicit boundary QT split for CTU level.
	
	Random Access Main 10

	
	Over BMS-1.0 with VTM configuration

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.08%
	0.10%
	0.05%
	100%
	101%

	Class A2
	0.04%
	0.06%
	0.09%
	101%
	102%

	Class B
	0.07%
	0.09%
	0.02%
	101%
	100%

	Class C
	0.03%
	0.05%
	0.08%
	100%
	101%

	Class E
	　
	
	　
	　
	　

	Overall
	0.06%
	0.08%
	0.06%
	101%
	101%

	Class D
	0.07%
	0.13%
	0.09%
	99%
	102%

	Class F (optional)
	0.04%
	0.05%
	0.06%
	100%
	101%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over BMS-1.0 with VTM configuration

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	0.07%
	-0.19%
	0.15%
	102%
	103%

	Class C
	0.03%
	0.15%
	0.08%
	101%
	101%

	Class E
	0.35%
	0.06%
	-0.07%
	99%
	102%

	Overall
	0.13%
	-0.02%
	0.07%
	101%
	102%

	Class D
	0.06%
	0.40%
	0.24%
	101%
	101%

	Class F (optional)
	0.11%
	0.47%
	0.08%
	100%
	100%



Conclusion
Current boundary handling is regarding less VPDU rule in VVC 3.0 draft, in order to reduce the hardware implementation payload and memory bandwidth, a implicitly QT boundary handling method is proposed on top of the current boundary handling. Simulation results shows 0.XX% and 0.XX coding loss for RA and LDB on average. The contribution is proposed to be included in the VVC
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