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Abstract
This contribution reports combination tests between following two tests:
1. CE6-1.2-b: spatially varying transform (SVT)
2. CE6-2.1-a: simplified MTS with reduced secondary transform
When inter MTS off, the observed BD-rate changes are -1.02% (AI), -1.19% (RA), and encoding time/decoding time is 94%/97% (AI), 114%/101% (RA). When inter MTS on, it is observed that BD-rate changes are -1.02% (AI), -1.07% (RA) and encoding time/decoding time is 94%/97% (AI), 111%/100% (RA).

 Proposed Method
The features of CE 6-1.2-b [1] can be summarized as follows:
- A sub-block transform is used to transform and code a sub-part of the residual block of an inter-predicted CU.
- When the sub-block transform is used for a CU, the TU tiling method and the residual TU position are further coded.
- The sub-block transform is allowed when CU width and height are not larger than predefined maxSize
- When a CU uses the sub-block transform, the inter MTS is not allowed for the CU, and thus cu_mts_flag is inferred to be 0. Horizontal and vertical transform of the CU is adaptively determined based on the TU tiling method and residual TU position.

The configuration of CE 6-2.1-a [2] consists of the following features:
- The number of RST candidates to be tried is reduced from 3 to 1.
- The number of transform sets is reduced from 35 to 4.
- Worst case computational complexity is halved.
- Each own transform in a transform set is applied for both cases with MTS flag on and off.
- Using 1 MTS candidate for all modes, DST7 for both horizontal and vertical transform
Experimental results
The proposed method has been implemented based on BMS 2.0.1 reference software and experimentally evaluated under VTM configuration according to common test conditions defined in JVET-K1010 [3] and Core Experiment description in JVET-K1026 [4].

2.1) Inter MTS off
Anchor is BTM 2.0.1 with VTM configuration:

	
	All Intra Main10 

	
	Over BMS2.0.1_vtmCfg

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-1.46%
	-2.15%
	-2.09%
	94%
	92%

	Class A2
	-0.62%
	-1.88%
	-1.24%
	98%
	97%

	Class B
	-0.77%
	-1.87%
	-2.62%
	94%
	98%

	Class C
	-1.08%
	-1.98%
	-2.38%
	93%
	99%

	Class E
	-1.33%
	-2.08%
	-3.17%
	94%
	97%

	Overall 
	-1.02%
	-1.98%
	-2.34%
	94%
	97%

	Class D
	-0.79%
	-1.58%
	-2.16%
	93%
	100%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!



	
	Random Access Main 10

	
	Over BMS2.0.1_vtmCfg

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-1.39%
	-1.22%
	-1.76%
	112%
	101%

	Class A2
	-1.22%
	-1.34%
	-1.34%
	117%
	102%

	Class B
	-1.17%
	-1.40%
	-2.17%
	115%
	101%

	Class C
	-1.04%
	-1.09%
	-1.36%
	113%
	101%

	Class E
	　
	
	　
	　
	　

	Overall
	-1.19%
	-1.27%
	-1.71%
	114%
	101%

	Class D
	-0.95%
	-0.97%
	-1.35%
	117%
	101%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!



	
	Low delay B Main10 

	
	Over BMS2.0.1_vtmCfg

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	-1.32%#VALUE!
	-0.78%#VALUE!
	-0.76%#VALUE!
	126%#NUM!
	103%#NUM!

	Class C
	-1.20%
	-0.76%
	-0.88%
	123%
	103%

	Class E
	-1.15%
	-0.89%
	-1.11%
	115%
	104%

	Overall
	-1.24%#VALUE!
	-0.80%#VALUE!
	-0.89%#VALUE!
	122%#NUM!
	103%#NUM!

	Class D
	-1.26%
	0.02%
	-0.16%
	129%
	102%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!





2.2) Inter MTS on
Anchor is BTM 2.0.1 with inter MTS on (--EMT = 3 --EMTFast = 3) under VTM configuration:

	
	All Intra Main10 

	
	Over BMS2.0.1_vtmCfg_emt3

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-1.46%
	-2.15%
	-2.09%
	94%
	92%

	Class A2
	-0.62%
	-1.88%
	-1.24%
	98%
	97%

	Class B
	-0.77%
	-1.87%
	-2.62%
	94%
	98%

	Class C
	-1.08%
	-1.98%
	-2.38%
	93%
	99%

	Class E
	-1.33%
	-2.08%
	-3.17%
	94%
	96%

	Overall 
	-1.02%
	-1.98%
	-2.34%
	94%
	97%

	Class D
	-0.79%
	-1.58%
	-2.16%
	93%
	100%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!



	
	Random Access Main 10

	
	Over BMS2.0.1_vtmCfg_emt3

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-1.32%
	-1.44%
	-1.91%
	109%
	99%

	Class A2
	-1.06%
	-1.42%
	-1.42%
	112%
	99%

	Class B
	-1.05%
	-1.56%
	-2.24%
	112%
	100%

	Class C
	-0.90%
	-1.12%
	-1.38%
	110%
	103%

	Class E
	　
	
	　
	　
	　

	Overall
	-1.07%
	-1.39%
	-1.78%
	111%
	100%

	Class D
	-0.85%
	-0.90%
	-1.34%
	112%
	101%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!



	
	Low delay B Main10 

	
	Over BMS2.0.1_vtmCfg_emt3

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	-0.98%#VALUE!
	-0.96%#VALUE!
	-0.64%#VALUE!
	118%#NUM!
	98%#NUM!

	Class C
	-0.96%
	-0.95%
	-1.05%
	116%
	99%

	Class E
	-0.81%
	-0.96%
	-1.40%
	110%
	99%

	Overall
	-0.93%#VALUE!
	-0.96%#VALUE!
	-0.97%#VALUE!
	115%#NUM!
	99%#NUM!

	Class D
	-1.02%
	-0.22%
	0.34%
	120%
	102%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!



Conclusion
[bookmark: _GoBack]In this contribution, it is reported that performance/encoding-time/decoding-time are -1.02%/94%/97% (AI), -1.19%/111%/100% (RA), and -1.xx24%/1xx122%/1xx103% (LD) for the combination of CE 6-1.2-a and CE 6-2.1-b. The luma coding gains of RST (CE 6-2.1-b) and sub-block transform (CE6-1.2-b) in RA are -0.58% and -0.61%, respectively, and the two tools together bring -1.19% gain in RA. Therefore, Ccoding gains of the sub-block transform and RST are additive, and more than 1% BD-rate saving is achieved for AI/RA/LD configurations. The increase of decoder complexity and encoder run time are reasonable. Therefore, it is recommended that the two coding tools should be incorporated into the next version VTM.
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