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Abstract

This document proposes to remove the CABAC context models for the motion vector predictor index, mvp_idx_lX (mvp_idx,l0, mvp_idx_l1, mvp_idx_lc), and use CABAC bypass mode instead. It is asserted that this change reduces the number of CABAC contexts in memory and eliminates the associated CABAC context update step while having negligible impact on compression efficiency. For HM-4.0, high efficiency common test conditions, the proposed change shows an average BD bitrate impact of – 
(Without Class F sequences)

RA_HE Y:0.0% U:0.0% V:0.0%; LB_HE Y:0.0% U:0.1% V:0.1%; LP_HE Y:0.0% U:0.2% V:-0.1%.

(With Class F sequences)

RA_HE Y:0.0% U:0.0% V:0.0%; LB_HE Y:0.0% U:0.1% V:0.1%; LP_HE Y:0.0% U:0.1% V:-0.1%.
1 Introduction
In the current HM, CABAC codes syntax elements using either the regular coding engine or the bypass coding engine. The regular coding engine maintains a context in memory and is updated for every bin coded. The bypass coding engine on the other hand assumes an approximately equal probability distribution when coding bins and does not need to maintain a context in memory or perform updates. 

2 Proposed Change
In HM-4.0 the motion vector predictor index, syntax element mvp_idx_lX (mvp_idx,l0, mvp_idx_l1, mvp_idx_lc), is used to identify the motion vector selected for the current inter prediction unit from a list of candidate motion vector predictors when the adaptive motion vector prediction (AMVP) mode is set to 1. At present, mvp_idx_lX is coded using context models with CABAC. This requires a probability update step as part of the bin decoding process. 

It is proposed that the motion vector predictor index mvp_idx_lX use the CABAC bypass coding engine instead.  The proposed change results in negligible impact on compression efficiency while reducing complexity.
3 Results

The proposed change was implemented in HM 4.0 [1]. All sequences (including class F) were then coded using the configuration files described in JCTVC-F900 [2]. Full results are available in the attached XLS sheets. The rate-distortion summary is as follows:
3.1 Without Class F sequences

	
	Random Access HE

	
	Y
	U
	V

	Class A
	0.0%
	0.0%
	0.0%

	Class B
	0.0%
	0.0%
	0.1%

	Class C
	0.0%
	0.0%
	0.1%

	Class D
	0.1%
	0.0%
	-0.1%

	Class E
	 
	
	 

	Overall
	0.0%
	0.0%
	0.0%

	 
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	97%

	Dec Time[%]
	98%

	
	
	
	

	
	Low delay B HE

	
	Y
	U
	V

	Class A
	 
	 
	 

	Class B
	0.0%
	0.0%
	0.0%

	Class C
	0.0%
	0.0%
	0.0%

	Class D
	0.0%
	0.5%
	-0.1%

	Class E
	0.1%
	0.0%
	0.9%

	Overall
	0.0%
	0.1%
	0.1%

	 
	0.0%
	0.1%
	0.1%

	Enc Time[%]
	98%

	Dec Time[%]
	99%

	
	
	
	

	
	Low delay P HE

	
	Y
	U
	V

	Class A
	 
	 
	 

	Class B
	0.0%
	0.1%
	0.2%

	Class C
	0.0%
	0.1%
	0.0%

	Class D
	0.0%
	0.2%
	-0.5%

	Class E
	0.0%
	0.4%
	0.0%

	Overall
	0.0%
	0.2%
	-0.1%

	 
	0.0%
	0.2%
	-0.1%

	Enc Time[%]
	#NUM!

	Dec Time[%]
	#NUM!


3.2 With Class F Sequences

	
	Random Access HE

	
	Y
	U
	V

	Class A
	0.0%
	0.0%
	0.0%

	Class B
	0.0%
	0.0%
	0.1%

	Class C
	0.0%
	0.0%
	0.1%

	Class D
	0.1%
	0.0%
	-0.1%

	Class E
	 
	
	 

	Class F
	0.0%
	0.0%
	0.0%

	Overall
	0.0%
	0.0%
	0.0%

	 
	0.0%
	0.0%
	0.0%

	Enc Time[%]
	98%

	Dec Time[%]
	99%

	
	
	
	

	
	Low delay B HE

	
	Y
	U
	V

	Class A
	 
	 
	 

	Class B
	0.0%
	0.0%
	0.0%

	Class C
	0.0%
	0.0%
	0.0%

	Class D
	0.0%
	0.5%
	-0.1%

	Class E
	0.1%
	0.0%
	0.9%

	Class F
	-0.1%
	0.0%
	0.0%

	Overall
	0.0%
	0.1%
	0.1%

	 
	0.0%
	0.1%
	0.1%

	Enc Time[%]
	98%

	Dec Time[%]
	101%

	
	
	
	

	
	Low delay P HE

	
	Y
	U
	V

	Class A
	 
	 
	 

	Class B
	0.0%
	0.1%
	0.2%

	Class C
	0.0%
	0.1%
	0.0%

	Class D
	0.0%
	0.2%
	-0.5%

	Class E
	0.0%
	0.4%
	0.0%

	Class F
	-0.2%
	0.0%
	0.0%

	Overall
	0.0%
	0.1%
	-0.1%

	 
	0.0%
	0.1%
	-0.1%

	Enc Time[%]
	#NUM!

	Dec Time[%]
	#NUM!


We assert that this is a negligible impact on compression performance.
4 Conclusion

This document proposed the use of bypass coding engine for the syntax element mvp_idx_lX. The performance impact was measured by implementing the change in HM-4.0 and was found to be negligible.  It is proposed to adopt the technique into the HM.
5 Patent rights declaration(s)
Sharp may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).
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7 Proposed Working Draft Text Modifications

Changes are highlighted in yellow.
Table 9‑20 – 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_type
	Table 9‑25
	0
	1..4
	5..9

	prediction_unit()
	prev_intra_luma_pred_flag
	Table 9‑26
	0
	1
	2

	
	rem_intra_luma_pred_mode
	Table 9‑27
	0
	1
	2

	
	intra_chroma_pred_mode
	Table 9‑28
	0..1
	2..3
	4..5

	
	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_idx_lc, mvp_idx_l0, mvp_idx_l1
	Table 9‑34
	
	0..1
	2..3

	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
	Table 9‑38
	0..3
	4..7
	8..11

	
	cbf_cr
	Table 9‑39
	0..3
	4..7
	8..11

	residual_coding()
	last_significant_coeff_x, last_significant_coeff_y
	Table 9‑40
	0..30
	31..61
	62..92

	
	significant_coeff_flag
	
	Table 9‑41
	Table 9‑42
	Table 9‑43

	
	coeff_abs_level_greater1_flag
	Table 9‑44
	0..79
	80..159
	160..239

	
	coeff_abs_level_greater2_flag
	Table 9‑45
	0..79
	80..159
	160..239


	Table 9‑46 – Syntax elements and associated types of binarization, maxBinIdxCtx, ctxIdxTable, and ctxIdxOffset

	Syntax element
	
	Type of binarization
	maxBinIdxCtx
	ctxIdxTable
	ctxIdxOffset

	…
	…
	…
	…
	…
	…

	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_idx_lc
	B
	TU, cMax = 2
	1
	Table 9‑34
	2

	mvp_idx_l0
	P
	TU, cMax = 2
	1
	Table 9‑34
	0

	
	B
	
	1
	Table 9‑34
	2

	mvp_idx_l1
	B
	TU, cMax = 2
	1
	Table 9‑34
	2

	mvp_idx_lc
	B
	TU, cMax = 2
	na
	na
	na, (uses Decode Bypass)

	mvp_idx_l0
	P
	TU, cMax = 2
	na
	na
	na, (uses Decode Bypass)

	
	B
	
	
	
	

	mvp_idx_l1
	B
	TU, cMax = 2
	na
	na
	na, (uses Decode Bypass)

	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
	I
	FL, cMax = 1
	0
	Table 9‑38
	0

	
	P
	
	0
	Table 9‑38
	4

	
	B
	
	0
	Table 9‑38
	8

	cbf_cr
	I
	FL, cMax = 1
	0
	Table 9‑39
	0

	
	P
	
	0
	Table 9‑39
	4

	
	B
	
	0
	Table 9‑39
	8

	last_significant_coeff_x, last_significant_coeff_y
	I
	prefix and suffix as specified in subclause 9.3.2.9
	30
	Table 9‑40
	0

	
	P
	
	30
	Table 9‑40
	31

	
	B
	
	30
	Table 9‑40
	62

	significant_coeff_flag
	I
	FL, cMax = 1
	0
	Table 9‑41
	0

	
	P
	
	0
	Table 9‑42
	0

	
	B
	
	0
	Table 9‑43
	0

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

	
	P
	
	0
	Table 9‑44
	60

	
	B
	
	0
	Table 9‑44
	120

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

	
	P
	
	0
	Table 9‑45
	60

	
	B
	
	0
	Table 9‑45
	120

	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)


Table 9‑34 – Values of variable m and n for mvp_idx_lc, mvp_idx_l0, mvp_idx_l1 ctxIdx

	Initialisation variables
	mvp_idx_lc, mvp_idx_l0, mvp_idx_l1 ctxIdx

	
	0
	1
	2
	3

	m
	0
	0
	0
	0

	n
	64
	64
	64
	64
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