	[image: ][image: ]Joint Video Experts Team (JVET)
of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29
33rd Meeting, by teleconference, 17–26 January 2024
	Document: JVET-AG0068-v1



	Title:
	EE2-3.2 related: On CABAC bin budget

	Status:
	Input document to JVET

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Jonathan Gan
Yue Yu
Haoping Yu
	
Tel:
Email:
	

v-jonathan.gan@oppo.com

	Source:
	OPPO


_____________________________
Abstract
This contribution relates to the implementation of JVET-AG0100 (EE2-3.2) with CABAC bin budget management. This contribution proposes to change the CABAC bin check to match the increased number of flags proposed by JVET-AG0100 and brings minor loss of [0.00%, 0.04%, 0.01%] in AI relative to EE2-3.2b.
Introduction 
In the regular residual coding (RRC) process of ECM-11.0 [1], absolute coefficient levels are represented by sig_coeff_flag (sig), abs_level_gtx_flag[0] (gt1), par_level_flag (par), abs_level_gtx_flag[1] (gt3) syntax elements along with bypass coded abs_remainder (remLevel). The four flags are context coded and usage of context coding is controlled by a CABAC bin budget set at 1.75 bins per coefficient. The design of this budget is intended to provide some guarantees on the worst case throughput required by context coding. At each coefficient, the use of context coding is first gated by a check of whether the remaining CABAC bin budget is  4. If the bin budget is exhausted then the remaining coefficients must be bypass coded by dec_abs_level.
JVET-AG0100 [2] modifies the RRC process by increasing the number of gtX flags to 7, moving the parity flag in coding order to after the gt7_flag, and coding the parity flag as a bypass bin. Overall, the number of context coded flags that could potentially be signalled per coefficient is increased to 8. Additionally, the bin budget is increased to 2.5 bins per coefficient.
Proposed method
Although JVET-AG0100 increases the number of context coded flags per coefficient to 8, the bin budget check still checks for  4. The impact of this is that each transform block can exceed the bin budget by up to 4 bins. This contribution asserts that this is undesirable as it implies the bin budget is not proportional to the number of coefficients, but instead has a worst case for the smallest TB size.
This contribution proposes to correct the bin budget check to  8. That is, the condition gating the first scan pass is modified:

	for( n = firstPosMode0; n  >=  0  &&  remBinsPass1  >=  8; n− − ) {
	

		/* signal sig_coeff_flag, abs_level_gtx_flag[ j ] and par_level_flag */
	

	}
	


The proposed method was implemented on top of EE2-3.2b. Results are shown in Table 1 and 2. Runtimes are not accurate.

	
	All Intra Main 10 

	
	Over ECM11.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.23%
	-0.24%
	-0.22%
	101.8%
	102.5%
	100.7%
	99.8%

	Class A2
	-0.22%
	-0.12%
	-0.10%
	101.8%
	102.5%
	102.3%
	99.9%

	Class B
	-0.18%
	-0.12%
	-0.26%
	101.8%
	102.1%
	100.7%
	100.0%

	Class C
	-0.24%
	-0.22%
	-0.21%
	102.2%
	101.1%
	100.3%
	99.9%

	Class E
	-0.17%
	-0.02%
	-0.19%
	102.3%
	101.7%
	100.0%
	100.0%

	Overall 
	-0.21%
	-0.15%
	-0.20%
	102.0%
	101.9%
	100.8%
	99.9%

	Class D
	-0.23%
	-0.32%
	-0.28%
	103.5%
	101.4%
	100.0%
	100.0%

	Class F
	-0.08%
	-0.10%
	0.20%
	101.5%
	101.2%
	101.4%
	100.0%

	Class TGM
	-0.05%
	-0.04%
	-0.12%
	101.7%
	99.5%
	101.3%
	99.9%

	
	
	
	
	
	
	
	

	
	Random Access Main 10

	
	Over ECM11.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!

	Class C
	-0.13%
	-0.18%
	-0.32%
	105.5%
	101.2%
	100.2%
	99.9%

	Class E
	 
	
	 
	 
	
	 
	 

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!

	Class D
	-0.14%
	-0.32%
	-0.36%
	105.8%
	97.5%
	100.1%
	100.0%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!

	Class TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!


Table 1: Proposed method vs ECM-11.0

	
	All Intra Main 10 

	
	Over EE2-3.2b

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	0.00%
	0.01%
	0.01%
	99.4%
	99.2%
	99.5%
	99.9%

	Class A2
	0.00%
	0.02%
	0.02%
	99.5%
	99.5%
	102.3%
	100.0%

	Class B
	0.01%
	-0.02%
	-0.04%
	99.1%
	98.7%
	100.7%
	100.0%

	Class C
	-0.01%
	0.15%
	0.05%
	99.4%
	100.8%
	100.0%
	100.0%

	Class E
	0.01%
	0.01%
	0.02%
	99.8%
	99.8%
	100.0%
	100.0%

	Overall 
	0.00%
	0.04%
	0.01%
	99.4%
	99.5%
	100.5%
	100.0%

	Class D
	0.03%
	-0.03%
	-0.02%
	101.8%
	102.4%
	100.0%
	100.0%

	Class F
	0.01%
	0.04%
	0.11%
	100.3%
	101.4%
	101.3%
	100.0%

	Class TGM
	-0.04%
	-0.03%
	-0.07%
	99.2%
	99.6%
	101.3%
	100.0%

	
	
	
	
	
	
	
	

	
	Random Access Main 10

	
	Over EE2-3.2b

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class C
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class E
	 
	
	 
	 
	
	 
	 

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class D
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!


Table 2: Proposed method vs EE2-3.2b
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