


	[image: ][image: ]Joint Video Experts Team (JVET)
of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11
14th Meeting: Geneva, CH, 19–27 March 2019
	Document: JVET-N0415-v2



	Title:
	CE5: Coding tree block based adaptive loop filter (CE5-4)

	Status:
	Input document to JVET

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Nan Hu, Vadim Seregin, Hilmi Enes Egilmez, Marta Karczewicz

5775 Morehouse Dr
San Diego, CA 92121
USA
	
Tel:
Email:
	
+1 858-651-3483
nanh@qti.qualcomm.com

	Source:
	Qualcomm Incorporated


_____________________________
Abstract
In this proposal, the coding tree block (CTB) based ALF scheme proposed in JVET-K0382, JVET-L0391 and JVET-M0429 was tested in VTM-4.0. Test results reportedly show 0.15%, 0.52% and 0.62% luma gain with similar encoding and decoding time, in AI, RA and LDB configuration respectively over VTM-4.0 anchor.
Introduction
In this contribution, the coding tree block (CTB) based ALF scheme proposed in JVET-K0382, JVET-L0391 and JVET-M0429 was tested and results are reported.
Algorithm description
Slice-level temporal filter
Adaptive parameter set (APS) was adopted in VTM4. Each APS contains one set of signalled ALF filters, up to 32 APSs are supported. In the proposal, slice-level temporal filter is tested. A tile group can re-use the ALF information from an APS to reduce the overhead. The APSs are updated as a first-in-first-out (FIFO) buffer. 
CTB based ALF
For luma component, when ALF is applied to a luma CTB, the choice among 16 fixed, 5 temporal or 1 signaled filter sets is indicated. Only the filter set index is signalled. For one slice, only one new set of 25 filters can be signaled. If a new set is signalled for a slice, all the luma CTBs in the same slice share that set. Fixed filter sets can be used to predict the new slice-level filter set and can be used as candidate filter sets for a luma CTB as well. The number of filters is 64 in total.
For chroma component, when ALF is applied to a chroma CTB, if a new filter is signalled for a slice, the CTB used the new filter, otherwise, the most recent temporal chroma filter satisfying the temporal scalability constrain is applied.
As the slice-level temporal filter, the APSs are updated as a first-in-first-out (FIFO) buffer.
Experimental results
The proposed method was implemented in VTM-4.0 software [1] with common test configuration [2]. In addition, smaller QPs (12 and 17) are used for evaluation under high rate case. Results are summarized in below tables and can be found in detail in the accompanies Excel tables.
CE5-4.1: Slice-level temporal filter
	
	All Intra Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class A2
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class B
	0.00%
	0.00%
	0.00%
	100%
	99%

	Class C
	0.00%
	0.00%
	0.00%
	101%
	99%

	Class E
	0.00%
	0.00%
	0.00%
	100%
	100%

	Overall 
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class D
	0.00%
	0.00%
	0.00%
	100%
	101%

	Class F 
	0.00%
	0.00%
	0.00%
	100%
	100%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.12%
	0.02%
	0.00%
	101%
	99%

	Class A2
	-0.12%
	-0.06%
	-0.30%
	99%
	100%

	Class B
	-0.15%
	-0.08%
	-0.11%
	100%
	100%

	Class C
	-0.23%
	-0.38%
	-0.28%
	99%
	100%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.16%
	-0.14%
	-0.17%
	100%
	100%

	Class D
	-0.46%
	-0.54%
	-0.49%
	101%
	100%

	Class F 
	-0.13%
	-0.10%
	-0.14%
	101%
	100%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.22%
	-0.08%
	-0.06%
	100%
	100%

	Class C
	-0.41%
	-0.61%
	-0.39%
	101%
	100%

	Class E
	-0.60%
	0.18%
	0.36%
	100%
	99%

	Overall
	-0.38%
	-0.19%
	-0.07%
	101%
	100%

	Class D
	-0.61%
	-0.75%
	-1.53%
	99%
	101%

	Class F 
	-0.42%
	-0.23%
	-1.26%
	100%
	101%



CE5-4.2: CTB based ALF (Fixed filters + temporal filters)

	
	All Intra Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.07%
	0.03%
	0.02%
	99%
	101%

	Class A2
	-0.08%
	0.02%
	0.02%
	100%
	101%

	Class B
	-0.12%
	-0.02%
	-0.02%
	100%
	100%

	Class C
	-0.18%
	-0.11%
	-0.11%
	100%
	99%

	Class E
	-0.29%
	-0.12%
	-0.13%
	100%
	99%

	Overall 
	-0.15%
	-0.04%
	-0.04%
	100%
	100%

	Class D
	-0.23%
	-0.20%
	-0.20%
	101%
	100%

	Class F
	-0.13%
	-0.07%
	-0.07%
	100%
	100%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.37%
	0.07%
	0.02%
	100%
	100%

	Class A2
	-0.57%
	0.06%
	-0.17%
	101%
	101%

	Class B
	-0.54%
	-0.22%
	-0.20%
	99%
	101%

	Class C
	-0.59%
	-0.35%
	-0.42%
	101%
	101%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.52%
	-0.14%
	-0.21%
	100%
	101%

	Class D
	-0.61%
	-0.76%
	-0.84%
	101%
	100%

	Class F
	-0.26%
	-0.11%
	-0.14%
	100%
	100%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.51%
	-0.08%
	-0.37%
	100%
	99%

	Class C
	-0.77%
	-0.26%
	-0.09%
	100%
	100%

	Class E
	-0.59%
	-0.60%
	-0.52%
	101%
	100%

	Overall
	-0.62%
	-0.27%
	-0.32%
	100%
	100%

	Class D
	-0.74%
	-0.16%
	-0.68%
	101%
	100%

	Class F
	-0.64%
	-0.20%
	-0.63%
	100%
	101%



CE5-4.3: CTB based ALF (New filters + fixed filters + temporal filters) with QP=12, 17, 22 and 27
	
	All Intra Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

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

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

	Class B
	-0.02%
	0.00%
	0.00%
	97%
	114%

	Class C
	-0.02%
	-0.01%
	-0.02%
	91%
	98%

	Class E
	-0.02%
	-0.01%
	-0.01%
	92%
	99%

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

	Class D
	-0.04%
	-0.03%
	-0.03%
	93%
	101%

	Class F
	-0.02%
	-0.01%
	-0.01%
	92%
	98%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

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

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

	Class B
	-0.27%
	-0.16%
	-0.29%
	102%
	107%

	Class C
	-0.28%
	-0.23%
	-0.33%
	92%
	98%

	Class E
	 
	
	 
	 
	 

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

	Class D
	-0.30%
	-0.60%
	-0.57%
	92%
	99%

	Class F
	-0.14%
	-0.13%
	-0.12%
	93%
	101%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

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

	Class C
	-0.27%
	-0.29%
	-0.32%
	91%
	96%

	Class E
	-0.38%
	-0.41%
	-0.64%
	91%
	100%

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

	Class D
	-0.30%
	-0.33%
	-0.52%
	93%
	99%

	Class F
	-0.28%
	-0.11%
	-0.16%
	#NUM!
	#NUM!



	
	All Intra Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.02%
	0.00%
	0.01%
	101%
	100%

	Class A2
	-0.03%
	0.00%
	0.00%
	99%
	99%

	Class B
	-0.02%
	0.00%
	0.00%
	99%
	100%

	Class C
	-0.02%
	-0.01%
	-0.02%
	100%
	98%

	Class E
	-0.02%
	-0.01%
	-0.01%
	99%
	99%

	Overall 
	-0.02%
	0.00%
	0.00%
	99%
	99%

	Class D
	-0.04%
	-0.03%
	-0.03%
	100%
	100%

	Class F
	-0.02%
	-0.01%
	-0.01%
	99%
	101%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.21%
	0.05%
	-0.04%
	100%
	100%

	Class A2
	-0.26%
	-0.04%
	-0.11%
	99%
	99%

	Class B
	-0.27%
	-0.16%
	-0.29%
	100%
	101%

	Class C
	-0.28%
	-0.23%
	-0.33%
	99%
	99%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.26%
	-0.11%
	-0.22%
	99%
	100%

	Class D
	-0.30%
	-0.60%
	-0.57%
	101%
	100%

	Class F
	-0.14%
	-0.13%
	-0.12%
	100%
	100%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.24%
	-0.12%
	-0.27%
	101%
	100%

	Class C
	-0.27%
	-0.29%
	-0.32%
	100%
	99%

	Class E
	-0.38%
	-0.41%
	-0.64%
	100%
	100%

	Overall
	-0.29%
	-0.25%
	-0.38%
	100%
	100%

	Class D
	-0.30%
	-0.33%
	-0.52%
	99%
	99%

	Class F
	-0.28%
	-0.11%
	-0.16%
	100%
	100%



CE5-4.4: CTB based ALF (New filters + temporal filters)
	
	All Intra Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.00%
	-0.01%
	100%
	100%

	Class A2
	0.00%
	0.00%
	0.00%
	100%
	99%

	Class B
	0.00%
	0.00%
	0.00%
	99%
	102%

	Class C
	0.00%
	0.00%
	0.00%
	100%
	99%

	Class E
	0.00%
	0.00%
	0.00%
	100%
	100%

	Overall 
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class D
	0.01%
	0.01%
	0.00%
	99%
	100%

	Class F
	0.00%
	0.00%
	0.00%
	100%
	101%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.21%
	0.03%
	0.07%
	100%
	101%

	Class A2
	-0.36%
	-0.05%
	-0.23%
	101%
	101%

	Class B
	-0.35%
	-0.23%
	-0.17%
	100%
	100%

	Class C
	-0.38%
	-0.44%
	-0.36%
	100%
	100%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.33%
	-0.20%
	-0.19%
	100%
	100%

	Class D
	-0.48%
	-0.91%
	-0.91%
	101%
	100%

	Class F
	-0.18%
	-0.16%
	-0.18%
	101%
	101%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.41%
	-0.40%
	-0.16%
	101%
	99%

	Class C
	-0.63%
	-0.36%
	-0.39%
	99%
	99%

	Class E
	-0.59%
	-0.98%
	-0.23%
	98%
	101%

	Overall
	-0.53%
	-0.53%
	-0.26%
	100%
	99%

	Class D
	-0.66%
	-0.16%
	-1.69%
	100%
	100%

	Class F
	-0.62%
	-0.28%
	-0.55%
	100%
	100%



CE5-4.5: CTB based ALF (New filters + fixed filters)
	
	All Intra Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.07%
	0.03%
	0.02%
	100%
	100%

	Class A2
	-0.08%
	0.02%
	0.02%
	98%
	99%

	Class B
	-0.12%
	-0.02%
	-0.02%
	99%
	101%

	Class C
	-0.18%
	-0.11%
	-0.11%
	101%
	100%

	Class E
	-0.29%
	-0.12%
	-0.13%
	100%
	99%

	Overall 
	-0.15%
	-0.04%
	-0.04%
	100%
	100%

	Class D
	-0.23%
	-0.20%
	-0.20%
	100%
	101%

	Class F
	-0.13%
	-0.07%
	-0.07%
	99%
	99%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.25%
	0.18%
	0.13%
	100%
	99%

	Class A2
	-0.39%
	0.06%
	0.05%
	100%
	100%

	Class B
	-0.35%
	0.03%
	0.04%
	99%
	99%

	Class C
	-0.39%
	-0.08%
	-0.15%
	100%
	99%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.35%
	0.04%
	0.01%
	100%
	100%

	Class D
	-0.18%
	-0.12%
	-0.26%
	99%
	100%

	Class F
	-0.16%
	0.01%
	-0.04%
	100%
	100%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.30%
	-0.18%
	0.11%
	101%
	101%

	Class C
	-0.48%
	0.14%
	0.26%
	99%
	101%

	Class E
	-0.57%
	-0.53%
	-0.66%
	101%
	100%

	Overall
	-0.43%
	-0.16%
	-0.03%
	100%
	100%

	Class D
	-0.37%
	-0.31%
	-0.44%
	101%
	98%

	Class F
	-0.40%
	-0.30%
	-0.57%
	100%
	100%



CE5-4.6: CTB based ALF (New filters + fixed filters) with QP=12, 17, 22 and 27
	
	All Intra Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

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

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

	Class B
	-0.02%
	0.00%
	0.00%
	95%
	116%

	Class C
	-0.02%
	-0.01%
	-0.02%
	89%
	98%

	Class E
	-0.02%
	-0.01%
	-0.01%
	89%
	98%

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

	Class D
	-0.04%
	-0.03%
	-0.03%
	88%
	96%

	Class F
	-0.02%
	-0.01%
	-0.01%
	89%
	96%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

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

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

	Class B
	-0.16%
	0.01%
	-0.04%
	104%
	116%

	Class C
	-0.12%
	0.00%
	-0.08%
	92%
	99%

	Class E
	 
	
	 
	 
	 

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

	Class D
	-0.09%
	-0.22%
	-0.13%
	92%
	97%

	Class F
	-0.06%
	0.01%
	0.00%
	93%
	99%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

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

	Class C
	-0.11%
	-0.09%
	-0.03%
	91%
	95%

	Class E
	-0.27%
	-0.39%
	-0.46%
	90%
	98%

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

	Class D
	-0.06%
	0.06%
	0.05%
	92%
	98%

	Class F
	-0.22%
	-0.26%
	-0.33%
	93%
	97%



	
	All Intra Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.02%
	0.00%
	0.01%
	100%
	99%

	Class A2
	-0.03%
	0.00%
	0.00%
	100%
	99%

	Class B
	-0.02%
	0.00%
	0.00%
	100%
	100%

	Class C
	-0.02%
	-0.01%
	-0.02%
	98%
	99%

	Class E
	-0.02%
	-0.01%
	-0.01%
	99%
	100%

	Overall 
	-0.02%
	0.00%
	0.00%
	100%
	100%

	Class D
	-0.04%
	-0.03%
	-0.03%
	101%
	101%

	Class F
	-0.02%
	-0.01%
	-0.01%
	99%
	100%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.10%
	0.07%
	0.07%
	99%
	98%

	Class A2
	-0.12%
	0.06%
	0.04%
	99%
	100%

	Class B
	-0.16%
	0.01%
	-0.04%
	100%
	100%

	Class C
	-0.12%
	0.00%
	-0.08%
	99%
	99%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.13%
	0.03%
	-0.02%
	99%
	99%

	Class D
	-0.09%
	-0.22%
	-0.13%
	101%
	100%

	Class F
	-0.06%
	0.01%
	0.00%
	101%
	100%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	-0.12%
	-0.02%
	-0.05%
	100%
	100%

	Class C
	-0.11%
	-0.09%
	-0.03%
	98%
	101%

	Class E
	-0.27%
	-0.39%
	-0.46%
	100%
	100%

	Overall
	-0.15%
	-0.14%
	-0.15%
	99%
	100%

	Class D
	-0.06%
	0.06%
	0.05%
	100%
	101%

	Class F
	-0.22%
	-0.26%
	-0.33%
	100%
	100%
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Working draft
CTB-based filter index scheme
The following text is modified based on JVET-K1001-v6 with fixed filter, temporal filters and CTB-based filter index 
7.3.3.2 Adaptive loop filter data syntax
	alf_data( ) {
	Descriptor

		alf_chroma_idc
	tu(v)

		alf_signal_new_filter_luma
	u(1)

		if( alf_signal_new_filter_luma > 0 ) {
	

			alf_luma_use_fixed_filter_flag
	u(1)

			if(alf_luma_use_fixed_filter_flag){
	

				alf_luma_fixed_filter_set_index
	tb(v)

				alf_luma_fixed_filter_usage_pattern
	u(1)

				if (alf_luma_fixed_filter_usage_pattern > 0)
	

					for (i = 0; i < NumAlfFilters; i++)
	

						alf_luma_fixed_filter_usage[i]
	u(1)

	     alf_num_available_temporal_filter_sets_luma
	tb(1)

		alf_luma_num_filters_signalled_minus1
	tb(v)

		alf_luma_type_flag
	u(1)

		if( alf_luma_num_filters_signalled_minus1 > 0 ) {
	

			for( filtIdx = 0; filtIdx < NumAlfFilters; filtIdx++ ) 
	

				alf_luma_coeff_delta_idx[ filtIdx ]
	tu(v)

		}
	

		alf_luma_coeff_delta_flag
	u(1)

		if ( !alf_luma_coeff_delta_flag  &&  alf_luma_num_filters_signalled_minus1 > 0 )
	

			alf_luma_coeff_delta_prediction_flag
	u(1)

		alf_luma_min_eg_order_minus1
	tu(v)

		for( i = 0; i < ( alf_luma_type_flag  = =  1 ) ? 2 : 3; i++ ) 
	

			alf_luma_eg_order_increase_flag[ i ]
	u(1)

		if ( alf_luma_coeff_delta_flag ) {
	

			for( sigFiltIdx = 0; sigFiltIdx  <=  alf_luma_num_filters_signalled_minus1; sigFiltIdx++ ) 
	

				alf_luma_coeff_flag[ sigFiltIdx ]
	u(1)

		}
	

		for( sigFiltIdx = 0; sigFiltIdx  <=  alf_luma_num_filters_signalled_minus1; sigFiltIdx++){        
	

			if ( alf_luma_coeff_flag[ sigFiltIdx ] ) {
	

				for ( j = 0; j < ( alf_luma_type_flag  = =  1 ) ? 6 : 12; j++ ) {
	

					alf_luma_coeff_delta_abs[ sigFiltIdx ][ j ]
	uek(v)

					if( alf_luma_coeff_delta_abs[ sigFiltIdx ][ j ] )
	

						alf_luma_coeff_delta_sign[ sigFiltIdx ][ j ]
	u(1)

				}
	

			}
	

		}
	

		}
	

		if ( alf_chroma_idc > 0 ) {
	

		alf_signal_new_filter_chroma
	u(1)

		if (alf_signal_new_filter_chroma){
	

			alf_chroma_min_eg_order_minus1
	tu(v)

			for( i = 0; i < 2; i++ ) 
	

				alf_chroma_eg_order_increase_flag[ i ]
	u(1)

			for( j = 0; j < 6; j++ ) {
	

				alf_chroma_coeff_abs[ j ]
	uek(v)

				if( alf_chroma_coeff_abs[ j ] > 0 )
	

					alf_chroma_coeff_sign[ j ]
	u(1)

			}
	

		}
	

		}
	

	}
	
















7.3.4.2 Coding tree unit syntax
	coding_tree_unit( ) {
	Descriptor

		xCtb = ( CtbAddrInRs % PicWidthInCtbsY )  <<  CtbLog2SizeY
	

		yCtb = ( CtbAddrInRs / PicWidthInCtbsY )  <<  CtbLog2SizeY
	

		if( slice_alf_enable_flag ){
	

			alf_ctb_flag[ 0 ][ xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ]
	ae(v)

			if (alf_ctb_flag[ 0 ][ xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ] {
	

				coding_alf_ctu_filter_set_index(CtbAddrInRs )
	

			}
	

		    if( alf_chroma_idc  = =  1  | |  alf_chroma_idc  = =  3 )
	

			    alf_ctb_flag[ 1 ][ xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ]
	ae(v)

		    if( alf_chroma_idc  = =  2  | |  alf_chroma_idc  = =  3 )
	

			    alf_ctb_flag[ 2 ][ xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ]
	ae(v)

		}
	

		if( slice_type = = I && qtbtt_dual_tree_intra_flag ) {
	

			dual_tree_implicit_qt_split ( xCtb, yCtb, CtbLog2SizeY, 0 )
	

		else
	

			coding_quadtree( xCtb, yCtb, CtbLog2SizeY, 0, SINGLE_TREE )
	

	}
	



	coding_alf_ctu_filter_set_index(CtbAddrInRs, slice_type ){
	Descriptor

		xCtb = ( CtbAddrInRs % PicWidthInCtbsY )  <<  CtbLog2SizeY
	

		yCtb = ( CtbAddrInRs / PicWidthInCtbsY )  <<  CtbLog2SizeY
	

	  alf_use_new_filter
	ae(1)

		if (alf_use_new_filter == 0){
	

			alf_use_fixed_filter
	ae(1)

	  }
	

	  if (alf_use_new_filter){
	

	    alf_luma_ctb_filter_set_index[xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ] = 16
	

	  }
	

		else if (alf_use_fixed_filter){
	

		  alf_fixed_filter_index		
	tb(v)

	    alf_luma_ctb_filter_set_index[xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ] = alf_fixed_filter_index
	

	  }
	

	  else{
	

	    alf_temporal_index
	tb(v)

	    alf_luma_ctb_filter_set_index[xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ] = 16 + alf_temporal_index
	

	  }
	







7.4.4.2 Adaptive loop filter data semantics
alf_signal_new_filter_luma equal to 1 specifies a new luma filter set is signalled. alf_signal_new_filter_luma equal to 0 specifies a new luma filter set is not signalled. It is 0 when not present.
alf_luma_use_fixed_filter_flag equal to 1 specifies that fixed filter set is used to signal adaptive loop filter. alf_luma_use_fixed_filter_flag equal to 0 specifies that fixed filter set is not used to signal adaptive loop filter.
alf_luma_fixed_filter_set_index specifies the fixed filter set index. It can be 0…15.
alf_luma_fixed_filter_usage_pattern equal to 0 specifies all new filters use fixed filter. alf_luma_fixed_filter_usage_pattern equal to 1 specifies some of new filters use fixed filter and others don’t.
alf_luma_fixed_filter_usage[i] equal to 1 specifies ith filter uses fixed filter. alf_luma_fixed_filter_usage[i] equal to 0 specifies ith filter does not use fixed filter. When it is not present, it is inferred to 1.
alf_signal_new_filter_chroma equal to 1 specifies a new chroma filter is signalled. alf_signal_new_filter_chroma equal to 0 specifies a new chroma filter is not signalled. 
alf_num_available_temporal_filter_sets_luma specifies the number of available temporal filter sets that can be used for current slice, it can be from 0..5. It is 0 when not present.
The variable alf_num_available_filter_sets is derived as 16 + alf_signal_new_filter_luma + alf_num_available_temporal_filter_sets_luma.

If alf_signal_new_filter_luma is 1, the following process 
The variable filterCoefficients[ sigFiltIdx ][ j ] with sigFiltIdx = 0..alf_luma_num_filters_signalled_minus1, j = 0..11 is initialized as follows:
filterCoefficients[ sigFiltIdx ][ j ] = alf_luma_coeff_delta_abs[ sigFiltIdx ][ j ] * 	(7‑50)
	( 1 − 2 * alf_luma_coeff_delta_sign[ sigFiltIdx ][ j ] ) 
When alf_luma_coeff_delta_prediction_flag is equal 1, filterCoefficients[ sigFiltIdx ][ j ] with sigFiltIdx = 1..alf_luma_num_filters_signalled_minus1 and j = 0..11 are modified as follows:
filterCoefficients[ sigFiltIdx ][ j ] += filterCoefficients[ sigFiltIdx − 1 ][ j ] 	(7‑51)
The luma filter coefficients AlfCoeffL with elements AlfCoeffL[ filtIdx ][ j ], with filtIdx = 0..NumAlfFilters − 1 and j = 0..11 are derived as follows
AlfCoeffL[ filtIdx ][ j ] = filterCoefficients[ alf_luma_coeff_delta_idx[ filtIdx ] ][ j ]	(7‑52)
if alf_luma_use_fixed_filter_flag is 1 and alf_luma_fixed_filter_usage[ filtidx ] is 1 , the following applies:
      AlfCoeffL[filtIdx ][ j ] = AlfCoeffL[filtIdx ][ j ] +   AlfFixedFilterCoeff[ AlfClassToFilterMapping[ alf_luma_fixed_filter_index ][ filtidx ] ][ j ]
The last filter coefficients AlfCoeffL[ filtIdx ][ 12 ] for filtIdx = 0..NumAlfFilters − 1 are derived as follows:
AlfCoeffL[ filtIdx ][ 12 ] = 128 − k ( AlfCoeffL[ filtIdx ][ k ]  <<  1 ), with k = 0..11	(7‑53)
It is a requirement of bitstream conformance that the values of AlfCoeffL[ filtIdx ][ j ] with filtIdx = 0..NumAlfFilters − 1, j = 0..11 shall be in the range of −27 to 27 − 1, inclusive and that the values of AlfCoeffL[ filtIdx ][ 12 ] shall be in the range of 0 to 28 − 1, inclusive.

The luma filter coefficients AlfCoeffLumaAll with elements AlfCoeffLumaAll[ filtSetIdx ][ filtIdx ][ j ], with filtSetIdx = 0..15, filtSetIdx = 0..NumAlfFilters – 1 and j = 0..12 are derived as follows
AlfCoeffLumaAll[ filtSetIdx ][ filtIdx ][ j ] = AlfFixedFilterCoeff[ AlfClassToFilterMapping[ filtSetIdx ][ filtidx ] ][ j ]

The luma filter coefficients AlfCoeffLumaAll with elements AlfCoeffLumaAll[ filtSetIdx ][ filtIdx ][ j ], with filtSetIdx = 16, filtSetIdx = 0..NumAlfFilters – 1 and j = 0..12 are derived as follows
Variable closest_temporal_index is initialized as -1. Tid is the temporal layer index of current slice.
if alf_signal_new_filter_luma is 1
		AlfCoeffLumaAll[ 16 ][ filtIdx ][ j ] = AlfCoeffL[ filtIdx ][ j ]
otherwise, the following process is invoked
for (i = Tid; i >= 0; i--)
{
	for (k = 0; k < temp_size_L; k++)
	{
		if (tempTid_L[ k ] == i)
		{
			closest_temporal_index is set as k;
			break;
		}
}
}
		AlfCoeffLumaAll[ 16 ][ filtIdx ][ j ] = TempL[ closest_temporal_index ][ filtIdx ][ j ]

The luma filter coefficients AlfCoeffLumaAll with elements AlfCoeffLumaAll[ filtSetIdx ][ filtIdx ][ j ], with filtSetIdx = 17.. alf_num_available_filter_sets-1, filtSetIdx = 0..NumAlfFilters – 1 and j = 0..12 are derived as follows
              i = 17;
       for (k = 0; k < temp_size_L and i < alf_num_available_filter_sets; j++)
	{
		if (tempTid_L[ k ] <= Tid and k is not equal to closest_temporal_index)
		{
			AlfCoeffLumaAll[ i ][ filtIdx ][ j ] = TempL[ k ][ filtIdx ][ j ];
                    i++;
		}
}


AlfFixedFilterCoeff [64][13] =
{
  { 0,   0,   2,  -3,   1,  -4,   1,   7,  -1,   1,  -1,   5, 112 },
  { 0,   0,   0,   0,   0,  -1,   0,   1,   0,   0,  -1,   2, 126 },
  { 0,   0,   0,   0,   0,   0,   0,   1,   0,   0,   0,   0, 126 },
  { 0,   0,   0,   0,   0,   0,   0,   0,   0,   0,  -1,   1, 128 },
  { 2,   2,  -7,  -3,   0,  -5,  13,  22,  12,  -3,  -3,  17,  34 },
  {-1,   0,   6,  -8,   1,  -5,   1,  23,   0,   2,  -5,  10,  80 },
  { 0,   0,  -1,  -1,   0,  -1,   2,   1,   0,   0,  -1,   4, 122 },
  { 0,   0,   3, -11,   1,   0,  -1,  35,   5,   2,  -9,   9,  60 },
  { 0,   0,   8,  -8,  -2,  -7,   4,   4,   2,   1,  -1,  25,  76 },
  { 0,   0,   1,  -1,   0,  -3,   1,   3,  -1,   1,  -1,   3, 122 },
  { 0,   0,   3,  -3,   0,  -6,   5,  -1,   2,   1,  -4,  21,  92 },
  {-7,   1,   5,   4,  -3,   5,  11,  13,  12,  -8,  11,  12,  16 },
  {-5,  -3,   6,  -2,  -3,   8,  14,  15,   2,  -7,  11,  16,  24 },
  { 2,  -1,  -6,  -5,  -2,  -2,  20,  14,  -4,   0,  -3,  25,  52 },
  { 3,   1,  -8,  -4,   0,  -8,  22,   5,  -3,   2, -10,  29,  70 },
  { 2,   1,  -7,  -1,   2, -11,  23,  -5,   0,   2, -10,  29,  78 },
  {-6,  -3,   8,   9,  -4,   8,   9,   7,  14,  -2,   8,   9,  14 },
  { 2,   1,  -4,  -7,   0,  -8,  17,  22,   1,  -1,  -4,  23,  44 },
  { 3,   0,  -5,  -7,   0,  -7,  15,  18,  -5,   0,  -5,  27,  60 },
  { 2,   0,   0,  -7,   1, -10,  13,  13,  -4,   2,  -7,  24,  74 },
  { 3,   3, -13,   4,  -2,  -5,   9,  21,  25,  -2,  -3,  12,  24 },
  {-5,  -2,   7,  -3,  -7,   9,   8,   9,  16,  -2,  15,  12,  14 },
  { 0,  -1,   0,  -7,  -5,   4,  11,  11,   8,  -6,  12,  21,  32 },
  { 3,  -2,  -3,  -8,  -4,  -1,  16,  15,  -2,  -3,   3,  26,  48 },
  { 2,   1,  -5,  -4,  -1,  -8,  16,   4,  -2,   1,  -7,  33,  68 },
  { 2,   1,  -4,  -2,   1, -10,  17,  -2,   0,   2, -11,  33,  74 },
  { 1,  -2,   7, -15, -16,  10,   8,   8,  20,  11,  14,  11,  14 },
  { 2,   2,   3, -13, -13,   4,   8,  12,   2,  -3,  16,  24,  40 },
  { 1,   4,   0,  -7,  -8,  -4,   9,   9,  -2,  -2,   8,  29,  54 },
  { 1,   1,   2,  -4,  -1,  -6,   6,   3,  -1,  -1,  -3,  30,  74 },
  {-7,   3,   2,  10,  -2,   3,   7,  11,  19,  -7,   8,  10,  14 },
  { 0,  -2,  -5,  -3,  -2,   4,  20,  15,  -1,  -3,  -1,  22,  40 },
  { 3,  -1,  -8,  -4,  -1,  -4,  22,   8,  -4,   2,  -8,  28,  62 },
  { 0,   3, -14,   3,   0,   1,  19,  17,   8,  -3,  -7,  20,  34 },
  { 0,   2,  -1,  -8,   3,  -6,   5,  21,   1,   1,  -9,  13,  84 },
  {-4,  -2,   8,  20,  -2,   2,   3,   5,  21,   4,   6,   1,   4 },
  { 2,  -2,  -3,  -9,  -4,   2,  14,  16,   3,  -6,   8,  24,  38 },
  { 2,   1,   5, -16,  -7,   2,   3,  11,  15,  -3,  11,  22,  36 },
  { 1,   2,   3, -11,  -2,  -5,   4,   8,   9,  -3,  -2,  26,  68 },
  { 0,  -1,  10,  -9,  -1,  -8,   2,   3,   4,   0,   0,  29,  70 },
  { 1,   2,   0,  -5,   1,  -9,   9,   3,   0,   1,  -7,  20,  96 },
  {-2,   8,  -6,  -4,   3,  -9,  -8,  45,  14,   2, -13,   7,  54 },
  { 1,  -1,  16, -19,  -8,  -4,  -3,   2,  19,   0,   4,  30,  54 },
  { 1,   1,  -3,   0,   2, -11,  15,  -5,   1,   2,  -9,  24,  92 },
  { 0,   1,  -2,   0,   1,  -4,   4,   0,   0,   1,  -4,   7, 120 },
  { 0,   1,   2,  -5,   1,  -6,   4,  10,  -2,   1,  -4,  10, 104 },
  { 3,   0,  -3,  -6,  -2,  -6,  14,   8,  -1,  -1,  -3,  31,  60 },
  { 0,   1,   0,  -2,   1,  -6,   5,   1,   0,   1,  -5,  13, 110 },
  { 3,   1,   9, -19, -21,   9,   7,   6,  13,   5,  15,  21,  30 },
  { 2,   4,   3, -12, -13,   1,   7,   8,   3,   0,  12,  26,  46 },
  { 3,   1,  -8,  -2,   0,  -6,  18,   2,  -2,   3, -10,  23,  84 },
  { 1,   1,  -4,  -1,   1,  -5,   8,   1,  -1,   2,  -5,  10, 112 },
  { 0,   1,  -1,   0,   0,  -2,   2,   0,   0,   1,  -2,   3, 124 },
  { 1,   1,  -2,  -7,   1,  -7,  14,  18,   0,   0,  -7,  21,  62 },
  { 0,   1,   0,  -2,   0,  -7,   8,   1,  -2,   0,  -3,  24,  88 },
  { 0,   1,   1,  -2,   2, -10,  10,   0,  -2,   1,  -7,  23,  94 },
  { 0,   2,   2, -11,   2,  -4,  -3,  39,   7,   1, -10,   9,  60 },
  { 1,   0,  13, -16,  -5,  -6,  -1,   8,   6,   0,   6,  29,  58 },
  { 1,   3,   1,  -6,  -4,  -7,   9,   6,  -3,  -2,   3,  33,  60 },
  { 4,   0, -17,  -1,  -1,   5,  26,   8,  -2,   3, -15,  30,  48 },
  { 0,   1,  -2,   0,   2,  -8,  12,  -6,   1,   1,  -6,  16, 106 },
  { 0,   0,   0,  -1,   1,  -4,   4,   0,   0,   0,  -3,  11, 112 },
  { 0,   1,   2,  -8,   2,  -6,   5,  15,   0,   2,  -7,   9,  98 },
  { 1,  -1,  12, -15,  -7,  -2,   3,   6,   6,  -1,   7,  30,  50 },
};
AlfClassToFilterMapping [ 16 ][ 25 ] =
{
  { 8,   2,   2,   2,   3,   4,  53,   9,   9,  52,   4,   4,   5,   9,   2,   8,  10,   9,   1,   3,  39,  39,  10,   9,  52 },
  { 11,  12,  13,  14,  15,  30,  11,  17,  18,  19,  16,  20,  20,   4,  53,  21,  22,  23,  14,  25,  26,  26,  27,  28,  10 },
  { 16,  12,  31,  32,  14,  16,  30,  33,  53,  34,  35,  16,  20,   4,   7,  16,  21,  36,  18,  19,  21,  26,  37,  38,  39 },
  { 35,  11,  13,  14,  43,  35,  16,   4,  34,  62,  35,  35,  30,  56,   7,  35,  21,  38,  24,  40,  16,  21,  48,  57,  39 },
  { 11,  31,  32,  43,  44,  16,   4,  17,  34,  45,  30,  20,  20,   7,   5,  21,  22,  46,  40,  47,  26,  48,  63,  58,  10 },
  { 12,  13,  50,  51,  52,  11,  17,  53,  45,   9,  30,   4,  53,  19,   0,  22,  23,  25,  43,  44,  37,  27,  28,  10,  55 },
  { 30,  33,  62,  51,  44,  20,  41,  56,  34,  45,  20,  41,  41,  56,   5,  30,  56,  38,  40,  47,  11,  37,  42,  57,   8 },
  { 35,  11,  23,  32,  14,  35,  20,   4,  17,  18,  21,  20,  20,  20,   4,  16,  21,  36,  46,  25,  41,  26,  48,  49,  58 },
  { 12,  31,  59,  59,   3,  33,  33,  59,  59,  52,   4,  33,  17,  59,  55,  22,  36,  59,  59,  60,  22,  36,  59,  25,  55 },
  { 31,  25,  15,  60,  60,  22,  17,  19,  55,  55,  20,  20,  53,  19,  55,  22,  46,  25,  43,  60,  37,  28,  10,  55,  52 },
  { 12,  31,  32,  50,  51,  11,  33,  53,  19,  45,  16,   4,   4,  53,   5,  22,  36,  18,  25,  43,  26,  27,  27,  28,  10 },
  { 5,   2,  44,  52,   3,   4,  53,  45,   9,   3,   4,  56,   5,   0,   2,   5,  10,  47,  52,   3,  63,  39,  10,   9,  52 },
  { 12,  34,  44,  44,   3,  56,  56,  62,  45,   9,  56,  56,   7,   5,   0,  22,  38,  40,  47,  52,  48,  57,  39,  10,   9 },
  { 35,  11,  23,  14,  51,  35,  20,  41,  56,  62,  16,  20,  41,  56,   7,  16,  21,  38,  24,  40,  26,  26,  42,  57,  39 },
  { 33,  34,  51,  51,  52,  41,  41,  34,  62,   0,  41,  41,  56,   7,   5,  56,  38,  38,  40,  44,  37,  42,  57,  39,  10 },
  { 16,  31,  32,  15,  60,  30,   4,  17,  19,  25,  22,  20,   4,  53,  19,  21,  22,  46,  25,  55,  26,  48,  63,  58,  55 }, };

if alf_signal_new_filter_chroma is 1, the following process
The chroma filter coefficients AlfCoeffC[ j ], with j = 0..5 are derived as follows:
AlfCoeffC[ j ] = alf_chroma_coeff_abs[ j ] * ( 1 − 2 * alf_chroma_coeff_sign[ j ] )	(7‑57)
The last filter coefficient for j = 6 is derived as follows:
AlfCoeffC[ 6 ] = 128 − k ( AlfCoeffC[ k ]  <<  1 ), with k = 0..5	(7‑58)
It is a requirement of bitstream conformance that the values of AlfCoeffC[ j ] with j = 0..5 shall be in the range of −27 − 1 to 27 − 1, inclusive and that the values of AlfCoeffC[ 6 ] shall be in the range of 0 to 28 − 1, inclusive.
otherwise (alf_signal_new_filter_chroma is 0), the following is invoked
for (i = Tid; i >= 0; i--)
{
	for (k = 0; k < temp_size_C; k++)
	{
		if (tempTid_C[ k ] == i)
		{
			closest_temporal_index is set as k;
			break;
		}
}
}
The chroma filter coefficients AlfCoeffC[ j ], with j = 0..6 are derived as follows:
		AlfCoeffC[ j ] = TempC[ closest_temporal_index ][ j ]

7.4.5.2 Coding tree unit semantics
alf_luma_ctb_filter_set_index[xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ] specifies the filter set index of luma CTB at location ( xCtb, yCtb ).
alf_use_new_filter is equal to 1 specifies that alf_luma_ctb_filter_set_index[xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ] is 16. alf_use_new_filter is equal to 0 specifies that alf_luma_ctb_filter_set_index[xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ] is not 16.
alf_use_fixed_filter is equal to 1 specifies that one of the fixed filter sets is used. alf_use_fixed_filter is equal to 0 specifies that current luma CTB doesn’t use any fixed filter set.
alf_fixed_filter_index specifies the fixed filter set index, which can be from 0 to 15.
alf_temporal_index specifies the temporal filter set index, which can be from 0 to alf_num_available_temporal_filter_sets_luma - 1.
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8.5.1 General
1. When sps_alf_enabled_flag is equal to 1, the following applies:
	–	The temporal filter refresh process as specified in clause 8.5.4.5 is invoked.	
–	The adaptive loop filter process as specified in clause 8.5.4.1 is invoked with the reconstructed picture sample arrays SL, SCb and SCr as inputs, and the modified reconstructed picture sample arrays S′L, S′Cb and S′Cr after sample adaptive offset as outputs.
–	The arrays S′L, S′Cb and S′Cr are assigned to the arrays SL, SCb and SCr (which represent the decoded picture), respectively.
	–	The temporal filter update process as specified in clause 8.5.4.6 is invoked.	


8.5.4.2 Coding tree block filtering process for luma samples
· The array of luma filter coefficients f[ j ] corresponding to the filter specified by filtIdx[ x ][ y ] is derived as follows with j = 0..12:
f[ j ] = AlfCoeffLumaAll [ alf_luma_ctb_filter_set_index[ xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ] ] ][ filtIdx[ x ][ y ] ][ j ]		(8‑732)
8.5.4.5 Temporal filter refresh
If any of the below condition is true, 
–	Current picture is IDR picture
–	Current picture is BLA picture
–	In decoding order, current picture is the first picture with POC larger than the POC of the last decoded IRAP picture, i.e. after leading pictures and before trailing pictures.
  
then temp_size_L and temp_size_C are set as 0. 
8.5.4.6 Temporal filter update
If slice_alf_enabled_flag is 1 and alf_signal_new_filter_luma is 1, the following applies.
If luma temporal filter buffer size temp_size_L < 5, temp_size_L = temp_size_L + 1.
TempL[ i ][ j ][ k ] with i = temp_size_L – 1 … 1, j = 0… NumAlfFilters-1 and k = 0…12 is updated as,
TempL[ i ][ j ][ k ] = TempL[ i-1 ][ j ][ k ]
TempL[ 0 ][ j ][ k ] with j = 0… NumAlfFilters-1 and k = 0..12 is updated as
TempL[ 0 ][ j ][ k ] = AlfCoeffL[ j ][ k ]
TempTid_L[ i ] with i = temp_size_L – 1…1 is updated as
TempTid_L[ i ] = TempTid_L[ i-1 ]
TempTid_L[ 0 ] is set as current slice’s temporal layer index Tid

if alf_chroma_idx is not 0 and alf_signal_new_filter_chroma is 1, the following applies
Tempc[ i ][ j ] with i = temp_size_c – 1 … 1 and j = 0…6 is updated as,
Tempc[ i ][ j ] = Tempc[ i-1 ][ j ]
Tempc[ 0 ][ j ] with j = 0…6 is updated as
Tempc[ 0 ][ j ] = AlfCoeffC [ j ]
TempTid_C[ i ] with i = temp_size_C – 1…1 is updated as
TempTid_C[ i ] = TempTid_C[ i-1 ]
TempTid_C[ 0 ] is set as current slice’s Tid
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	Syntax structure
	Syntax element
	Binarization

	
	
	Process
	Input parameters

	


coding_tree_unit( )
	alf_ctb_flag[ ][ ][ ]
	FL
	cMax = 1

	
	alf_use_new_filter_set
	FL
	cMax = 1

	
	alf_used_fixed_filter
	FL
	cMax = 1

	
	alf_fixed_filter_index
	TB
	cMax = 15

	
	alf_temporal_index
	TB
	cMax = alf_num_available_temporal_filter_sets_luma - 1



Table 9‑10 – Assignment of ctxInc to syntax elements with context coded bins
	Syntax element
	binIdx

	
	0
	1
	2
	3
	4
	>=  5

	alf_use_new_filter_set
	0
	na
	na
	na
	na
	na

	alf_used_fixed_filter
	0
	na
	na
	na
	na
	na
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