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Abstract
This contribution reports cross-verification results of multi-level significance map for 8x8 block described in JCTVC-H0526[1]. Same concept of significance group flag in large transform unit [2] is extended to 8x8 transform unit. Two different methods with different coefficient group size were both verified in this report. The software implementation is consistent with the algorithm description and the crosscheck results match the results from proponent.
1 Code-level check
The proposal was implemented on top of HM5.0. RIM_MLS_STU is used for the proposed modification of method A. Look-up table with size of 4x4 is introduced for sub-block scan order in case of horizontal, vertical, and diagonal scans in method A. Macro MLS_NS8x8 is used for the modification of method B where the coefficient group is defined by sub-block with size of 8x2 or horizontal scan, 2x8 for vertical scan and 4x4 for diagonal scan. Contexts of significance group flag in large transform are shared in 8x8 TU. Additionally, bin counting in decode side is also available in the same source code which counts bin of significance group flag, significance flag and total bins for significance map coding.
2 Test Results 
Tests of method A and method B were carried out under the test conditions specified in the JCTVC-G1200[3]. S/w provided by proponent was compiled on 64-bit Linux and executed on Linux cluster. The summary results are presented in following tables, and more details can be found in accompanying excel sheet. 
Table I. Test results of method A in HM5.0 under common test condition

	　 
	All Intra HE
	Random Access HE
	Low delay B HE
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A 
	0.2%
	-0.1%
	-0.2%
	0.1%
	-0.1%
	-0.3%
	
	
	
	0.2%
	-0.3%
	-0.1%

	Class B 
	0.3%
	0.0%
	0.0%
	0.1%
	-0.1%
	0.0%
	0.0%
	0.1%
	0.1%
	0.1%
	-0.1%
	-0.1%

	Class C 
	0.3%
	0.0%
	0.0%
	0.0%
	-0.2%
	0.0%
	0.0%
	0.0%
	0.1%
	
	
	

	Class D 
	0.2%
	0.0%
	0.0%
	0.0%
	-0.2%
	-0.1%
	0.0%
	-0.2%
	0.1%
	
	
	

	Class E 
	0.6%
	-0.1%
	-0.1%
	　
	
	　
	0.1%
	-0.2%
	-0.9%
	
	
	

	Overall 
	0.3%
	0.0%
	0.0%
	0.1%
	-0.1%
	0.1%
	0.0%
	-0.1%
	-0.1%
	0.2%
	-0.2%
	-0.1%

	Class F
	0.2%
	0.0%
	0.0%
	0.1%
	-0.1%
	0.1%
	-0.2%
	-0.3%
	-0.1%
	0.2%
	-0.2%
	-0.1%

	Enc Time 
	100%
	100%
	100%
	100%

	Dec Time 
	99%
	99%
	99%
	100%

	　 
	All Intra LC
	Random Access LC
	Low delay B LC
	

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V
	
	
	

	Class A 
	0.2%
	0.1%
	0.0%
	0.1%
	0.0%
	0.0%
	
	
	
	
	
	

	Class B 
	0.2%
	0.0%
	0.0%
	0.1%
	0.1%
	0.0%
	0.0%
	-0.4%
	0.3%
	
	
	

	Class C 
	0.2%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.2%
	-0.2%
	
	
	

	Class D 
	0.1%
	0.0%
	0.0%
	0.0%
	0.2%
	0.0%
	-0.1%
	0.4%
	-0.6%
	
	
	

	Class E 
	0.4%
	0.1%
	0.1%
	　
	
	　
	0.1%
	-1.6%
	0.2%
	
	
	

	Overall 
	0.2%
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%
	0.0%
	-0.3%
	-0.1%
	
	
	

	Class F
	0.1%
	0.2%
	0.1%
	0.1%
	0.0%
	0.0%
	0.1%
	-0.8%
	-0.2%
	
	
	

	Enc Time 
	100%
	100%
	100%
	

	Dec Time 
	98%
	98%
	98%
	


Table II. Test results of method B in HM5.0 under common test condition

	　 
	All Intra HE
	Random Access HE
	Low delay B HE
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	-0.1%
	
	
	
	0.2%
	0.3%
	0.4%

	Class B 
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%
	0.1%
	0.1%
	0.0%
	-0.1%
	0.0%

	Class C 
	0.0%
	-0.1%
	0.0%
	0.0%
	-0.1%
	0.0%
	0.0%
	0.0%
	0.1%
	　
	
	　

	Class D 
	0.0%
	0.0%
	0.0%
	0.0%
	-0.3%
	-0.1%
	0.0%
	-0.4%
	-0.1%
	　
	
	　

	Class E 
	0.1%
	0.0%
	0.0%
	　
	
	　
	0.1%
	0.7%
	-0.5%
	　
	
	　

	Overall 
	0.0%
	0.0%
	0.0%
	0.0%
	-0.1%
	0.0%
	0.0%
	0.1%
	-0.1%
	0.1%
	0.1%
	0.2%

	Class F
	0.0%
	-0.1%
	-0.1%
	-0.1%
	-0.1%
	0.0%
	-0.2%
	-0.1%
	-0.2%
	
	
	


	Enc Time 
	103%
	101%
	100%
	101%
	
	
	100%

	Dec Time 
	101%
	100%
	99%
	99%
	
	
	99%

	　 
	All Intra LC
	Random Access LC
	Low delay B LC
	

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V
	
	
	

	Class A 
	0.0%
	0.1%
	0.1%
	0.0%
	0.2%
	0.0%
	
	
	
	
	
	

	Class B 
	0.0%
	0.1%
	0.1%
	0.0%
	0.1%
	-0.1%
	0.0%
	-0.2%
	0.2%
	
	
	

	Class C 
	0.0%
	0.0%
	0.0%
	0.0%
	0.1%
	-0.1%
	0.0%
	0.2%
	0.1%
	
	
	

	Class D 
	0.0%
	-0.1%
	0.0%
	-0.1%
	0.4%
	-0.2%
	-0.1%
	1.0%
	-0.3%
	
	
	

	Class E 
	0.0%
	0.1%
	0.1%
	　
	
	　
	0.0%
	-0.7%
	0.1%
	
	
	

	Overall 
	0.0%
	0.0%
	0.0%
	0.0%
	0.2%
	-0.1%
	0.0%
	0.1%
	0.0%
	
	
	

	Class F
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	-0.4%
	-0.3%
	
	
	

	Enc Time 
	102%
	100%
	100%
	100%
	
	
	100%

	Dec Time 
	100%
	100%
	100%
	100%
	
	
	100%


3 Conclusions 
Test results from JCTVC-H0526 are verified in this report. The simulation results matched the data provided by the proponents. Method A looks more consistent with current design in terms of sub-block size but the performance is a little worse than method B. 
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