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Abstract
This document presents the CE test of resetting palette predictor at the beginning of each CTU row regardless of whether WPP is used or not. The CE test is implemented and compared with VTM-7.0 following the CE2 test conditions. Results are summarized as below.
CTC test condition:
Dual tree on: AI: 0.14%, 99%, 99%; RA: 0.21%, 99%, 99%; LDB: 0.16%, 99%, 99%
Dual tree off: AI: 0.71%, 98%, 98%; RA: 0.45%, 98%, 98%; LDB: 0.23%, 100%, 99%.
4 Tiles test conditions:
Dual tree on: AI: 0.22%, 99%, 100%; RA: 0.27%, 100%, 100%; LDB: 0.19%, 99%, 100%.
Dual tree off: AI: 1.15%, 99%, 100%; RA: 0.67%, 100%, 100%; LDB: 0.31%, 100%, 100%.
Introduction 
In the palette mode, a palette predictor is used for predicting the current palette table. This palette predictor is reset at the beginning of each slice/tile/brick, and it is also reset at the beginning of each CTU row when WPP is enabled. When WPP is disabled, it is difficult to have parallel encoding among CTU rows.
Proposed method
In this document, it is proposed to always reset palette predictor at the beginning of each CTU row regardless of whether WPP is enabled.
The benefits are twofold. Firstly, the resetting procedures for palette of WPP on and WPP off cases can be unified. Secondly, it enables parallel encoding among CTU rows even when WPP is not used.
Simulation results
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The proposed method is evaluated with VTM7.0. The simulation follows the CE 2 test conditions [1]. The CTC results are summarized in Table 1-6, and the results for 4 tiles simulation are summarized in Table 7-12. More detailed results can be found in the attached spreadsheets. 

Table 1. Coding performance of the proposed scheme under AI with dual tree on
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.09%
	0.11%
	0.08%
	99%
	99%

	TGM 720p
	0.35%
	0.06%
	0.11%
	100%
	99%

	Animation
	0.10%
	0.25%
	0.32%
	98%
	98%

	Mixed content
	0.07%
	0.41%
	0.31%
	98%
	99%

	Camera-Captured content
	0.00%
	-0.01%
	0.00%
	98%
	100%

	Overall
	0.14%
	0.17%
	0.17%
	99%
	99%


Table 2. Coding performance of the proposed scheme under RA with dual tree on
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.36%
	0.52%
	0.46%
	99%
	99%

	TGM 720p
	0.37%
	0.42%
	0.64%
	99%
	98%

	Animation
	-0.03%
	0.22%
	0.36%
	98%
	99%

	Mixed content
	0.21%
	0.57%
	0.53%
	98%
	100%

	Camera-Captured content
	-0.02%
	-0.04%
	0.03%
	98%
	100%

	Overall
	0.21%
	0.38%
	0.45%
	99%
	99%


Table 3. Coding performance of the proposed scheme under LDB with dual tree on
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.38%
	0.60%
	0.57%
	99%
	99%

	TGM 720p
	0.25%
	0.61%
	1.01%
	99%
	98%

	Animation
	-0.03%
	0.24%
	0.22%
	97%
	99%

	Mixed content
	0.03%
	0.48%
	0.56%
	99%
	99%

	Camera-Captured content
	0.03%
	-0.08%
	0.02%
	98%
	96%

	Overall
	0.16%
	0.43%
	0.54%
	99%
	99%


Table 4. Coding performance of the proposed scheme under AI with dual tree off
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.74%
	1.09%
	0.98%
	100%
	99%

	TGM 720p
	1.00%
	1.43%
	2.05%
	97%
	95%

	Animation
	0.77%
	1.71%
	1.75%
	98%
	100%

	Mixed content
	0.67%
	0.90%
	0.68%
	98%
	98%

	Camera-Captured content
	0.00%
	0.00%
	0.00%
	99%
	102%

	Overall
	0.71%
	1.12%
	1.21%
	98%
	98%


Table 5. Coding performance of the proposed scheme under RA with dual tree off
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.53%
	0.85%
	0.69%
	99%
	99%

	TGM 720p
	0.76%
	1.25%
	1.96%
	98%
	96%

	Animation
	0.14%
	0.74%
	0.93%
	98%
	98%

	Mixed content
	0.52%
	0.92%
	0.70%
	97%
	100%

	Camera-Captured content
	0.00%
	0.00%
	0.00%
	97%
	98%

	Overall
	0.45%
	0.84%
	0.97%
	98%
	98%


Table 6. Coding performance of the proposed scheme under LDB with dual tree off
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.41%
	0.84%
	0.69%
	101%
	99%

	TGM 720p
	0.24%
	0.74%
	0.98%
	99%
	99%

	Animation
	-0.01%
	0.80%
	0.81%
	100%
	98%

	Mixed content
	0.39%
	0.67%
	0.74%
	101%
	100%

	Camera-Captured content
	0.00%
	0.00%
	0.00%
	100%
	100%

	Overall
	0.23%
	0.67%
	0.71%
	100%
	99%


Table 7. Coding performance of the proposed scheme under AI with dual tree on and 4 tiles based coding enabled 
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.37%
	0.50%
	0.34%
	99%
	100%

	TGM 720p
	0.33%
	0.20%
	0.43%
	99%
	101%

	Animation
	0.08%
	0.29%
	0.23%
	100%
	100%

	Mixed content
	0.16%
	0.46%
	0.38%
	99%
	101%

	Camera-Captured content
	0.01%
	-0.03%
	0.00%
	97%
	98%

	Overall
	0.22%
	0.31%
	0.31%
	99%
	100%


Table 8. Coding performance of the proposed scheme with dual tree on and 4 tiles based coding enabled 
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.47%
	0.64%
	0.52%
	99%
	100%

	TGM 720p
	0.41%
	0.42%
	0.67%
	100%
	101%

	Animation
	0.00%
	0.18%
	0.33%
	100%
	100%

	Mixed content
	0.27%
	0.71%
	0.64%
	100%
	101%

	Camera-Captured content
	0.00%
	0.01%
	-0.01%
	101%
	101%

	Overall
	0.27%
	0.43%
	0.48%
	100%
	100%


Table 9. Coding performance of the proposed scheme under LDB with dual tree on and 4 tiles based coding enabled 
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.59%
	0.82%
	0.68%
	99%
	99%

	TGM 720p
	0.22%
	0.35%
	1.17%
	100%
	100%

	Animation
	-0.06%
	0.20%
	0.40%
	98%
	100%

	Mixed content
	0.02%
	0.52%
	0.19%
	100%
	98%

	Camera-Captured content
	-0.01%
	0.03%
	0.05%
	101%
	100%

	Overall
	0.19%
	0.43%
	0.58%
	99%
	100%


Table 10. Coding performance of the proposed scheme under AI with dual tree off and 4 tiles based coding enabled 
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	1.90%
	2.34%
	2.15%
	100%
	101%

	TGM 720p
	1.36%
	1.97%
	2.08%
	97%
	98%

	Animation
	0.71%
	1.47%
	1.60%
	99%
	100%

	Mixed content
	1.09%
	1.40%
	1.35%
	100%
	101%

	Camera-Captured content
	0.00%
	0.00%
	0.00%
	100%
	101%

	Overall
	1.15%
	1.62%
	1.61%
	99%
	100%


Table 11. Coding performance of the proposed scheme under RA with dual tree off and 4 tiles based coding enabled 
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.94%
	1.20%
	1.03%
	100%
	100%

	TGM 720p
	1.14%
	1.71%
	2.30%
	100%
	99%

	Animation
	0.10%
	0.62%
	0.76%
	101%
	101%

	Mixed content
	0.72%
	1.03%
	0.73%
	100%
	101%

	Camera-Captured content
	0.00%
	0.00%
	0.00%
	101%
	101%

	Overall
	0.67%
	1.04%
	1.11%
	100%
	100%


Table 12. Coding performance of the proposed scheme under LDB with dual tree off and 4 tiles based coding enabled
	
	Y
	U
	V
	EncT
	DecT

	TGM 1080p
	0.52%
	0.90%
	0.80%
	100%
	101%

	TGM 720p
	0.48%
	1.20%
	1.73%
	101%
	99%

	Animation
	-0.15%
	0.33%
	0.54%
	100%
	100%

	Mixed content
	0.46%
	0.85%
	0.97%
	99%
	100%

	Camera-Captured content
	0.00%
	0.00%
	0.00%
	100%
	99%

	Overall
	0.31%
	0.74%
	0.92%
	100%
	100%


Suggested specification changes 
[bookmark: _Ref349667677][bookmark: _Ref349667707][bookmark: _Toc415475839][bookmark: _Toc423599114][bookmark: _Toc423601618]The text changes below are on top of JVET-O2001-vE [2]. Changes are highlight by grey. Deleted texts are marked with strikethrough.
7.3.9.1 General slice data syntax
	slice_data( ) {
	Descriptor

		FirstCtbRowInSlice = 1
	

		for( i = 0; i < NumCtuInCurrSlice; i++ ) {
	

			CtbAddrInRs = CtbAddrInCurrSlice[ i ]
	

			CtbAddrX = ( CtbAddrInRs % PicWidthInCtbsY )
	

			CtbAddrY = ( CtbAddrInRs / PicWidthInCtbsY )
	

			if( CtbAddrX  = =  CtbToTileColBd[ CtbAddrX ] ) {
	

				NumHmvpCand = 0
	

				NumHmvpIbcCand = 0
	

				ResetIbcBuf = 1
	

	      PredictorPaletteSize = 0
	

			}
	

			coding_tree_unit( )
	

			if( i  = =  NumCtuInCurrSlice − 1 ) {
	

				end_of_slice_one_bit  /* equal to 1 */
	ae(v)

			} else if( CtbAddrX  = =  CtbToTileColBd[ CtbAddrX + 1 ] − 1 ) {
	

				if( CtbAddrY  = =  CtbToTileRowBd[ CtbAddrY + 1 ] − 1 ) {
	

					end_of_tile_one_bit  /* equal to 1 */
	ae(v)

					byte_alignment( )
	

				} else if( entropy_coding_sync_enabled_flag ) {
	

					end_of_subset_one_bit  /* equal to 1 */
	ae(v)

					byte_alignment( )
	

				}
	

				FirstCtbRowInSlice = 0
	

			}
	

		}
	

	}
	


[bookmark: _Toc351408834]
9.3.2.1 General
Outputs of this process are initialized CABAC internal variables.
…
The context variables of the arithmetic decoding engine are initialized as follows:
–	If the CTU is the first CTU in a brick, the initialization process for context variables is invoked as specified in clause 9.3.2.2 and the variable PredictorPaletteSize is initialized to 0.
–	Otherwise, if entropy_coding_sync_enabled_flag is equal to 1 and either CtbAddrInRs % PicWidthInCtbsY is equal to 0 or BrickId[ CtbAddrInBs ] is not equal to BrickId[ CtbAddrRsToBs[ CtbAddrInRs − 1 ] ], the following applies:
–	The location ( xNbT, yNbT ) of the top-left luma sample of the spatial neighbouring block T (Figure 9‑2) is derived using the location ( x0, y0 ) of the top-left luma sample of the current CTB as follows:
[bookmark: _Hlk3312927]( xNbT, yNbT ) = ( x0, y0 − CtbSizeY )	(9‑3)
–	The derivation process for neighbouring block availability as specified in clause 6.4.4 is invoked with the location ( xCurr, yCurr ) set equal to ( x0, y0 ), the neighbouring location ( xNbY, yNbY ) set equal to ( xNbT, yNbT ), checkPredModeY set equal to FALSE, and cIdx set equal to 0 as inputs, and the output is assigned to availableFlagT.
–	The synchronization process for context variables is invoked as follows:
–	If availableFlagT is equal to 1, the synchronization process for context variables as specified in clause 9.3.2.4 is invoked with TableStateIdx0Wpp, TableStateIdx1Wpp, TableMpsValWpp as inputs and the variable PredictorPaletteSize is initialized to 0.
–	Otherwise, the initialization process for context variables is invoked as specified in clause 9.3.2.2 and the variable PredictorPaletteSize is initialized to 0.
…
Conclusions
It is proposed to reset the palette predictor at the beginning of each CTU row to enhance the parallel degree. We recommend adopting the proposed method to the next version of VVC draft.
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