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Abstract
1 This contribution proposed to reduce the complexity of the coding of significant_coeff_flag in HM5.0 by using the same mapping to select luma and chroma context. As a result, a 15 elements lookup table and multiple branches can be removed to select the context index, and WD text is also simplified at a cost of three additional contexts For both normal QPs and low QPs, the BD-rate for all test cases are from -0.02% to 0.03% .


2 Introduction 

For the encoding of significant_coeff_flag, HM5 adopted JCTVC-G1015 [4] which combined the followings:
· 4x4 positional based coding method from JCTVC-G657 [1] which has 9 contexts for luma and 6 contexts for chroma.
· 8x8 position based coding method from JCTVC-G366 [2] which has 11 contexts for luma and 11 contexts for chroma.
· 16x16/32x32 mask based coding method from JCTVC-G768 [3] which has 7 contexts for luma and 4 contexts for chroma.
As shown in Figure 1, the 4x4 positional based coding method in HM5 [1] has different grouping of significance map for luma and chroma. Therefore, different mapping for chroma and luma are needed to map the position in the 4x4 significance map to the corresponding context index increment. As a result, the following complexities are in HM5:

· Two 15 elements mapping tables are used in the HM5.0 software to determine the context increment.
· Branches based on the luma/chroma decisions are needed to determine the context increment in the coding of 4x4, 8x8, 16x16/32x32 significance map.
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3 A complexity reduction proposal
As shown by the grouping colors in Figure 2, this contribution proposes to reuse the same grouping of the 4x4 luma contexts for the grouping of the 4x4 chroma contexts. As a result, complexity is reduced in the following aspects at a cost of three additional contexts:

· The chroma 15 elements mapping tables in the HM5.0 software can be replaced by the three additional contexts 1a, 1b, and 4a, where the context 1a, 1b are initialized with the same initial value as context 1, and the context 4a is initialized with the same initial value as context 4.
· Branches based on the luma/chroma decisions to determine the context increment in the coding of 4x4, 8x8 are removed. Branches based on the luma/chroma decision to determine the initial context offset in 16x16/32x32 significance map is also removed.
4 Simulation results

The context reductions were integrated into HM5.0. The simulations were performed in three Microsoft HPC clusters, the common test conditions and reference configurations are followed:  

· All intra simulations are performed on AMD Opteron Processor 6136 cluster @ 2.4GHz.

· All RA simulations are performed on Intel Xeon X5690 cluster @ 3.47GHz.

· All LD simulations are performed on Intel Xeon X5680 cluster @ 3.33GHz.
Table 1 shows the BD-rate and timing of the proposed complexity reduction at QP=22,27,32,37 for the coding of significance map. Table 2 shows the BD-rate at low QPs with QP=12,17,22,27. The HM5.0 anchor results needed for the BDR in Table 2 are copied from [5]. Therefore no timing comparison is provided. 
The results are cross-checked by Sharp in JCTVC-H0609 [6].
	
	All Intra HE
	All Intra LC
	All Intra HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.00%
	-0.02%
	-0.02%
	0.00%
	0.01%
	-0.01%
	 
	 
	 

	Class B
	0.00%
	-0.03%
	0.01%
	0.00%
	0.00%
	0.03%
	 
	
	 

	Class C
	0.01%
	-0.06%
	-0.02%
	0.00%
	-0.01%
	0.00%
	 
	
	 

	Class D
	0.00%
	0.01%
	-0.04%
	0.00%
	0.02%
	-0.02%
	 
	
	 

	Class E
	0.00%
	0.00%
	0.00%
	0.00%
	0.02%
	-0.02%
	 
	
	 

	Overall
	0.00%
	-0.02%
	-0.01%
	0.00%
	0.01%
	0.00%
	 
	 
	 

	 
	0.00%
	-0.02%
	-0.01%
	0.00%
	0.01%
	0.00%
	 
	 
	 

	Class F
	-0.01%
	-0.14%
	-0.20%
	0.00%
	-0.05%
	-0.03%
	 
	 
	 

	Enc Time[%]
	100%
	100%
	 

	Dec Time[%]
	99%
	100%
	 

	
	
	
	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	-0.03%
	-0.11%
	-0.21%
	0.00%
	0.07%
	-0.17%
	0.03%
	0.15%
	0.13%

	Class B
	0.00%
	-0.06%
	-0.01%
	0.02%
	0.15%
	0.20%
	0.03%
	-0.05%
	-0.09%

	Class C
	-0.04%
	-0.06%
	0.07%
	0.02%
	-0.03%
	-0.06%
	 
	
	 

	Class D
	0.03%
	-0.19%
	0.08%
	-0.01%
	0.31%
	-0.24%
	 
	
	 

	Class E
	 
	
	 
	 
	
	 
	 
	
	 

	Overall
	-0.01%
	-0.10%
	0.01%
	0.01%
	0.14%
	-0.03%
	0.03%
	0.04%
	0.00%

	 
	-0.01%
	-0.13%
	0.01%
	0.01%
	0.11%
	-0.07%
	0.04%
	0.07%
	0.05%

	Class F
	-0.08%
	-0.22%
	-0.18%
	-0.02%
	-0.08%
	-0.05%
	 
	 
	 

	Enc Time[%]
	100%
	100%
	100%

	Dec Time[%]
	99%
	99%
	100%

	
	
	
	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC
	Low delay B HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class B
	0.01%
	0.02%
	0.10%
	-0.04%
	-0.12%
	0.17%
	 
	
	 

	Class C
	0.01%
	-0.01%
	0.09%
	0.03%
	0.08%
	0.06%
	 
	
	 

	Class D
	-0.02%
	-0.05%
	0.10%
	-0.02%
	0.63%
	-0.09%
	 
	
	 

	Class E
	0.07%
	-0.37%
	-0.43%
	0.03%
	0.09%
	-0.10%
	 
	
	 

	Overall
	0.01%
	-0.08%
	0.00%
	-0.01%
	0.16%
	0.03%
	
	
	 

	 
	0.01%
	-0.05%
	-0.03%
	-0.01%
	0.19%
	0.05%
	 
	 
	 

	Class F
	-0.08%
	-0.31%
	-0.18%
	0.08%
	-0.03%
	1.06%
	 
	 
	 

	Enc Time[%]
	100%
	100%
	 

	Dec Time[%]
	97%
	99%
	 


	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	


Table 1: BD-rate of proposed complexity reductions at QP=22,27,32,37.
	
	All Intra HE
	All Intra LC
	All Intra HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	-0.01%
	-0.01%
	-0.02%
	0.00%
	-0.01%
	-0.01%
	 
	 
	 

	Class B
	-0.01%
	-0.01%
	-0.01%
	0.00%
	-0.01%
	-0.01%
	 
	
	 

	Class C
	-0.01%
	-0.01%
	0.01%
	0.01%
	0.00%
	0.01%
	 
	
	 

	Class D
	0.00%
	-0.02%
	-0.02%
	-0.01%
	-0.01%
	0.00%
	 
	
	 

	Class E
	0.00%
	-0.03%
	-0.02%
	0.00%
	0.00%
	0.01%
	 
	
	 

	Overall
	-0.01%
	-0.02%
	-0.01%
	0.00%
	-0.01%
	0.00%
	 
	 
	 

	 
	-0.01%
	-0.01%
	-0.01%
	0.00%
	-0.01%
	0.00%
	 
	 
	 

	Class F
	-0.07%
	-0.09%
	-0.13%
	-0.02%
	-0.05%
	-0.02%
	 
	 
	 

	Enc Time[%]
	#NUM!
	#NUM!
	 

	Dec Time[%]
	#NUM!
	#NUM!
	 

	
	
	
	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.00%
	0.03%
	-0.09%
	0.00%
	0.03%
	0.03%
	-0.02%
	0.00%
	-0.03%

	Class B
	-0.01%
	-0.05%
	0.04%
	-0.02%
	0.00%
	0.11%
	0.00%
	-0.03%
	-0.01%

	Class C
	-0.01%
	0.04%
	0.02%
	0.00%
	0.09%
	0.12%
	 
	
	 

	Class D
	0.00%
	-0.03%
	-0.06%
	-0.02%
	0.07%
	0.11%
	 
	
	 

	Class E
	 
	
	 
	 
	
	 
	 
	
	 

	Overall
	-0.01%
	-0.01%
	-0.01%
	-0.01%
	0.05%
	0.10%
	-0.01%
	-0.01%
	-0.02%

	 
	-0.01%
	-0.02%
	0.00%
	-0.01%
	0.04%
	0.10%
	-0.01%
	-0.01%
	0.01%

	Class F
	-0.18%
	-0.13%
	-0.13%
	0.05%
	0.00%
	0.00%
	 
	 
	 

	Enc Time[%]
	#NUM!
	#NUM!
	#NUM!

	Dec Time[%]
	#NUM!
	#NUM!
	#NUM!

	
	
	
	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC
	Low delay B HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class B
	-0.01%
	-0.02%
	0.01%
	-0.02%
	0.05%
	0.14%
	 
	
	 

	Class C
	-0.02%
	-0.02%
	0.03%
	-0.02%
	0.09%
	0.18%
	 
	
	 

	Class D
	-0.01%
	0.08%
	0.01%
	-0.02%
	0.29%
	0.16%
	 
	
	 

	Class E
	-0.02%
	-0.18%
	0.27%
	-0.01%
	0.40%
	0.08%
	 
	
	 

	Overall
	-0.01%
	-0.02%
	0.06%
	-0.02%
	0.19%
	0.14%
	
	
	 

	 
	-0.01%
	-0.03%
	0.07%
	-0.02%
	0.19%
	0.15%
	 
	 
	 

	Class F
	-0.07%
	-0.07%
	-0.15%
	0.32%
	0.35%
	-0.05%
	 
	 
	 

	Enc Time[%]
	#NUM!
	#NUM!
	 

	Dec Time[%]
	#NUM!
	#NUM!
	 


Table 2: BD-rate of proposed complexity reductions at QP=12,17,22,27.
5 Summary

In this contribution, a 15 elements lookup table and multiple branches can be removed to select the context index, and WD text is also simplified at a cost of three additional contexts. As shown in Table 2, this contribution resulted in average luminance BD-rate of -0.02% to 0.03%.  
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	
	QP=22,27,32,37
	QP=12,17,22,27

	
	HE
	LC
	HE-10
	  HE
	  LC
	  HE-10

	I
	 0.00%
	 0.00%
	
	  -0.01%      
	   0.00%
	

	RA
	-0.01%
	 0.01%
	0.03%
	  -0.01%
	  -0.01%
	  -0.01%

	LB
	 0.01%
	-0.01%
	
	  -0.01%
	  -0.02%
	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 3: Average BDR of proposed significance map coding complexity reduction.
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8 Appendix:   Proposed WD text based on JCTVC-G1103_d6
9.2.1.1

Initialisation process for context variables
Table 7‑1 – Association of ctxIdx and syntax elements for each slice type in the initialisation process

	
	Syntax element
	ctxIdxTable
	Slice Type

	
	
	
	I
	P
	B

	slice_header()
	alf_cu_flag
	Table 9‑21
	0
	1
	2

	coding_tree()
	split_coding_unit_flag
	Table 9‑22
	0..2
	3..5
	6..8

	coding_unit()
	skip_flag
	Table 9‑23
	
	0..2
	3..5

	
	cu_qp_delta
	Table 9‑24
	0..3
	4..7
	8..11

	
	pred_mode_flag
	Table 9‑25
	
	0
	1

	
	part_mode
	Table 9‑25
	2
	3..5
	6..8

	prediction_unit()
	prev_intra_luma_pred_flag
	Table 9‑26
	0
	1
	2

	
	merge_flag
	Table 9‑29
	
	0
	1

	
	merge_idx
	Table 9‑30
	
	0..3
	4..7

	
	inter_pred_flag
	Table 9‑31
	
	
	0..3

	
	ref_idx_lc, ref_idx_l0, ref_idx_l1
	Table 9‑32
	
	0..2
	3..5

	
	abs_mvd_greater0_flag
	Table 9‑33
	
	0
	1

	
	abs_mvd_greater1_flag 
	Table 9‑33
	
	2
	3

	
	mvp_lc_flag, mvp_l0_flag, mvp_l1_flag
	Table 9‑34
	
	0
	1

	transform_tree()
	no_residual_data_flag
	Table 9‑35
	
	0
	1

	
	split_transform_flag
	Table 9‑36
	0..3
	4..7
	8..11

	
	cbf_luma
	Table 9‑37
	0..1
	2..3
	4..5

	
	cbf_cb, cbf_cr
	Table 9‑38
	0..2
	3..5
	6..8

	residual_coding()
	last_significant_coeff_x_prefix
	Table 9‑40
	0..29
	30..59
	60..89

	
	last_significant_coeff_y_prefix
	Table 9‑26
	0..29
	30..59
	60..89

	
	significant_coeff_group_flag
	Table 9-26
	0..3
	4..7
	8..11

	
	significant_coeff_flag
	Table 9-28
	0..51
	52..101
	101..152

	
	coeff_abs_level_greater1_flag
	Table 9‑44
	0..31
	32..63
	64..95

	
	coeff_abs_level_greater2_flag
	Table 9‑45
	0..23
	24..47
	48..71


9.2.3.1.1.5

Derivation process of ctxIdxInc for the syntax element significant_coeff_flag
Inputs to this process are the color component index cIdx, the current coefficient scan position ( xC , yC ), the transform block width log2TrafoWidth and the transform block height log2TrafoHeight.

Output of this process is ctxIdxInc.

The variable sigCtx depends on the current position ( xC, yC ), the color component index cIdx, the transform block size and previsously decoded bins of the syntax element significant_coeff_flag. For the derivation of sigCtx, the following applies.

· If log2TrafoWidth is equal to log2TrafoHeight and log2TrafoWidth is equal to 2, sigCtx is derived using ctxIdxMap4x4[ ] specified in Table 9‑39 as follows..

sigCtx  =  ctxIdxMap4x4[ (yC << 2) + xC ]

(9‑55)
· Otherwise if log2TrafoWidth is equal to log2TrafoHeight and log2TrafoWidth is equal to 3, sigCtx is derived using ctxIdxMap8x8[ ] specified in Table 9‑40 as follows.

sigCtx  =  ((xC + yC) = = 0) ? 10 : ctxIdxMap8x8[ ((yC >> 1 ) << 2) + (xC >> 1) ]
(9‑56)
sigCtx  +=  9

(9‑56)
· Otherwise if xC + yC is equal to 0, sigCtx is derived as follows.

sigCtx  =  20

(9‑57)
· Otherwise (xC + yC is greater than 0), sigCtx is derived using previously decoded bins of the syntax element significant_coeff_flag as follows.

· The variable sigCtx is initialized as follows.

· sigCtx  =  0

(9‑58)
· When xC is less than ( 1 << log2TrafoWidth ) − 1, the following applies.

sigCtx  =  sigCtx  +  significant_coeff_flag[ xC + 1 ][ yC ]
(9‑59)
· When xC is less than ( 1 << log2TrafoWidth ) − 1 and yC is less than ( 1 << log2TrafoHeight ) − 1, the following applies.

sigCtx  =  sigCtx  +  significant_coeff_flag[ xC + 1 ][ yC + 1 ]
(9‑60)

· When xC is less than ( 1 << log2Width ) − 2, the following applies.

sigCtx  =  sigCtx  +  significant_coeff_flag[ xC + 2 ][ yC ]
(9‑61)

· When all of the following conditions are true,

· yC is less than ( 1 << log2TrafoHeight ) − 1, 

· xC % 4 is not equal to 0 or yC % 4 is not equal to 0,

· xC % 4 is not equal to 3 or yC % 4 is not equal to 2,

the following applies.

sigCtx  =  sigCtx  +  significant_coeff_flag[ xC ][ yC + 1 ]
(9‑62)

· When yC is less than ( 1 << log2TrafoHeight ) − 2 and sigCtx is less than 4, the following applies.

sigCtx  =  sigCtx  +  significant_coeff_flag[ xC ][ yC + 2 ]
(9‑63)

· The variable sigCtx is modified as follows.

· If cIdx is equal to 0 and xC + yC are greater than (1 << (max(log2TrafoWidth, log2TrafoHeight) − 2)) − 1, the following applies.

sigCtx = ( (sigCtx + 1) >> 1 ) + 24

(9‑63)

· Otherwise, the following applies.

sigCtx = ( (sigCtx + 1) >> 1 ) + 21

(9‑63)

The context index increment ctxIdxInc is derived using the color component index cIdx and sigCtx as follows.

· If cIdx is equal to 0, ctxIdxInc is derived as follows.

ctxIdxInc  =  sigCtx

(9‑64)

· Otherwise (cIdx is greater than 0), ctxIdxInc is derived as follows.

ctxIdxInc  =  27  +  sigCtx

(9‑65)

Table 7‑2 – Specifcation of ctxIdxMap4x4[ i ]
	i
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	ctxIdxMap4x4[ i ]
	0
	1
	4
	5
	2
	3
	4
	5
	6
	6
	8
	8
	7
	7
	8

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 7‑3 – Specifcation of ctxIdxMap8x8[ i ]
	i
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	ctxIdxMap8x8[ i ]
	0
	1
	2
	3
	4
	5
	6
	3
	8
	6
	6
	7
	9
	9
	7
	7


 [Ed. (BB): The context derivation assumes maximum transform sizes less than or equal to 32x32 for luma and 16x16 for chroma and minimum transform sizes greater than or equal to 4x4.]
Table 7‑4 – Values of variable initValue for significant_coeff_flag ctxIdx
	Initialisation variable
	significant_coeff_flag ctxIdx

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	initValue
	74
	73
	88
	72
	72
	55
	71
	54
	71
	88
	103
	71
	53
	87
	134
	86
	84

	
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33

	initValue
	70
	68
	89
	90
	84
	88
	74
	130
	118
	88
	120
	87
	87
	87
	149
	52
	70

	
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50

	initValue
	52
	118
	133
	116
	114
	129
	132
	162
	115
	51
	115
	66
	120
	74
	115
	87
	89

	
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67

	initValue
	152
	119
	103
	118
	87
	70
	70
	53
	118
	134
	118
	101
	68
	85
	101
	116
	100

	
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84

	initValue
	68
	67
	136
	168
	147
	150
	120
	115
	118
	119
	136
	102
	102
	102
	70
	67
	53

	
	85
	86
	87
	88
	89
	90
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100
	101

	initValue
	67
	117
	102
	117
	1158
	114
	84
	115
	99
	100
	83
	114
	152
	168
	131
	150
	120

	
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118

	initValue
	152
	119
	103
	118
	87
	70
	70
	53
	71
	103
	118
	101
	68
	85
	101
	116
	116

	
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135

	initValue
	68
	67
	152
	168
	147
	150
	120
	115
	118
	119
	136
	102
	102
	102
	86
	67
	84

	
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152

	initValue
	67
	117
	102
	117
	115
	99
	100
	115
	99
	100
	83
	114
	152
	152
	131
	150
	120


	Table 7‑5 – Syntax elements and associated types of binarization, maxBinIdxCtx, ctxIdxTable, and ctxIdxOffset

	Syntax element
	
	Type of binarization
	maxBinIdxCtx
	ctxIdxTable
	ctxIdxOffset

	alf_cu_flag
	I
	FL, cMax = 1
	0
	Table 9‑21
	0

	
	P
	
	0
	Table 9‑21
	1

	
	B
	
	0
	Table 9‑21
	2

	end_of_slice_flag
	all
	FL, cMax = 1
	0
	0
	0

	split_coding_unit_flag
	I
	FL, cMax = 1
	0
	Table 9‑22
	0

	
	P
	
	0
	Table 9‑22
	3

	
	B
	
	0
	Table 9‑22
	6

	skip_flag
	P
	FL, cMax = 1
	0
	Table 9‑23
	0

	
	B
	
	0
	Table 9‑23
	3

	cu_qp_delta
	I
	as specified in subclause 9.3.2.6
	2
	Table 9‑24
	0

	
	P
	
	2
	Table 9‑24
	3

	
	B
	
	2
	Table 9‑24
	6

	pred_mode_flag
	P
	FL, cMax = 1
	0
	Table 9‑25
	0

	
	B
	
	0
	Table 9‑25
	1

	part_mode
	I
	as specified in subclause  9.3.2.7
	0
	Table 9‑25
	2

	
	P
	
	3
	Table 9‑25
	3

	
	B
	
	3
	Table 9‑25
	6

	pcm_flag
	all
	FL, cMax = 1
	0
	0
	0

	prev_intra_luma_pred_flag
	I
	FL, cMax = 1
	0
	Table 9‑26
	0

	
	P
	
	0
	Table 9‑26
	1

	
	B
	
	0
	Table 9‑26
	2

	mpm_flag
	all
	FL, cMax = 1
	na
	na
	na, (uses Decode Bypass)

	rem_intra_luma_pred_mode
	all
	as specified in subclause 9.3.2.8
	na
	na
	na, (uses Decode Bypass)

	intra_chroma_pred_mode
( IntraPredMode < 4 )
	I
	TU, cMax = 3
	1
	Table 9‑28
	0

	
	P
	
	1
	Table 9‑28
	2

	
	B
	
	1
	Table 9‑28
	4

	intra_chroma_pred_mode
( 4 <= IntraPredMode < 34 )
	I
	TU, cMax = 4
	1
	Table 9‑28
	0

	
	P
	
	1
	Table 9‑28
	2

	
	B
	
	1
	Table 9‑28
	4

	merge_flag
	P
	FL, cMax = 1
	0
	Table 9‑29
	0

	
	B
	
	0
	Table 9‑29
	1

	merge_idx
	P
	TU, cMax = MaxNumMergeCand − 1
	3
	Table 9‑30
	0

	
	B
	
	3
	Table 9‑30
	4

	inter_pred_flag
	B
	FL, cMax = 1
	0
	Table 9‑31
	0

	ref_idx_lc
	B
	TU, cMax = num_ref_idx_lC_active_minus1
	2
	Table 9‑32
	3

	ref_idx_l0
	P
	TU, cMax = num_ref_idx_l0_active_minus1
	2
	Table 9‑32
	0

	
	B
	
	2
	Table 9‑32
	3

	ref_idx_l1
	B
	TU, cMax = num_ref_idx_l1_active_minus1
	2
	Table 9‑32
	3

	abs_mvd_greater0_flag[ ]
	P
	FL, cMax = 1
	0
	Table 9‑33
	0

	
	B
	
	0
	Table 9‑33
	1

	abs_mvd_greater1_flag[ ]
	P
	FL, cMax = 1
	0
	Table 9‑33
	2

	
	B
	
	0
	Table 9‑33
	3

	abs_mvd_minus2[ ]
	P/B
	EG1
	na
	na
	na, (uses Decode Bypass)

	mvd_sign_flag[ ]
	P/B
	FL, cMax = 1
	na
	na
	na, (uses Decode Bypass)

	mvp_lc_flag
	B
	FL, cMax = 1
	0
	Table 9‑34
	1

	mvp_l0_flag
	P
	FL, cMax = 1
	0
	Table 9‑34
	0

	
	B
	
	0
	Table 9‑34
	1

	mvp_l1_flag
	B
	FL, cMax = 1
	0
	Table 9‑34
	1

	no_residual_data_flag
	P
	FL, cMax = 1
	0
	Table 9‑35
	0

	
	B
	
	0
	Table 9‑35
	1

	split_transform_flag
	I
	FL, cMax = 1
	0
	Table 9‑36
	0

	
	P
	
	0
	Table 9‑36
	4

	
	B
	
	0
	Table 9‑36
	8

	cbf_luma
	I
	FL, cMax = 1
	0
	Table 9‑37
	0

	
	P
	
	0
	Table 9‑37
	2

	
	B
	
	0
	Table 9‑37
	4

	cbf_cb, cbf_cr
	I
	FL, cMax = 1
	0
	Table 9‑38
	0

	
	P
	
	0
	Table 9‑38
	3

	
	B
	
	0
	Table 9‑38
	6

	last_significant_coeff_x_prefix
	I
	TU, 
cMax = ( log2TrafoWidth << 1 ) − 1
	8
	Table 9‑40
	0

	
	P
	
	8
	Table 9‑40
	30

	
	B
	
	8
	Table 9‑40
	60

	last_significant_coeff_y_prefix
	I
	TU, 
cMax = ( log2TrafoHeight << 1 ) − 1
	8
	Table 9‑26
	0

	
	P
	
	8
	Table 9‑26
	30

	
	B
	
	8
	Table 9‑26
	60

	last_significant_coeff_x_suffix
	all
	FL, cMax = 
 (last_significant_coeff_x_prefix >> 1) − 1
	na
	na
	na, (uses Decode Bypass)

	last_significant_coeff_y_suffix
	all
	FL, cMax = 
 (last_significant_coeff_y_prefix >> 1) − 1
	na
	na
	na, (uses Decode Bypass)

	significant_coeff_group_flag
	I
	FL, cMax = 1
	0
	Table 9-26
	0

	
	P
	
	0
	Table 9-26
	4

	
	B
	
	0
	Table 9-26
	8

	significant_coeff_flag
	I
	FL, cMax = 1
	0
	Table 9-28
	0

	
	P
	
	0
	Table 9-28
	51

	
	B
	
	0
	Table 9-28
	102

	coeff_abs_level_greater1_flag
	I
	FL, cMax = 1
	0
	Table 9‑44
	0

	
	P
	
	0
	Table 9‑44
	32

	
	B
	
	0
	Table 9‑44
	64

	coeff_abs_level_greater2_flag
	I
	FL, cMax = 1
	0
	Table 9‑45
	0

	
	P
	
	0
	Table 9‑45
	24

	
	B
	
	0
	Table 9‑45
	48

	coeff_abs_level_minus3
	all
	prefix and suffix as specified in subclause 9.3.2.9
	prefix: na

suffix: na
	prefix: na

suffix: na
	prefix: na, (uses Decode Bypass)
suffix: na, (uses Decode Bypass)

	coeff_sign_flag
	all
	FL, cMax = 1
	na
	na
	na, (uses Decode Bypass)
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Figure � SEQ Figure \* ARABIC �1�: In HM5.0 the 4x4 significance map has different grouping for luma and chroma contexts.





Figure � SEQ Figure \* ARABIC �2�: In this contribution, the context 1a, 1b, and 4a are added to the chroma context so that the luma and chroma have the same number of contexts and the same mapping as presented by the color can be used to determine the context increments.
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