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Abstract
In this contribution, the modification on palette mode when dual tree is enabled is proposed. In VTM 2.0.1, for I slice, the dual tree is enabled, and luma CTU and chroma CTU have different tree structure. In the HEVC SCC palette mode, the luma sample and chroma sample are interleaved coded. In this case, the HEVC SCC palette mode cannot directly be applied on VTM 2.0.1. In this contribution, two methods are proposed to solve this issue. The proposed method 1 reports -11.64%, -7.75%, -7.55% luma and chroma BD rate changing for AI configuration on class F over VTM 2.0.1. And reports -9.00%, -7.07%, -7.14% luma and chroma BD rate changing for RA configuration on class F over VTM 2.0.1. The proposed method 2 reports -11.60%,	-8.56%, -8.35% luma and chroma BD rate changing for AI configuration on class F over VTM 2.0.1. And reports -8.88%,	-7.75%, -8.12% luma and chroma BD rate changing for RA configuration on class F over VTM 2.0.1.
Introduction 
In CE15.2 [1], the chroma and luma have separate palette tables and index maps for luma plane and chroma plane when dual tree is enabled. This is different from HEVC SCC [2]. In HEVC, one palette entry is composed of three color components. And one index map is signalled for all the three components. This contribution proposes alternative ways to apply palette mode when dual tree is enabled.
Proposed methods
Method 1: only apply palette mode to luma plane when dual tree is enabled. In this case, only one palette table and one index map for luma CU will be signaled. When coding chroma plane separately, palette mode will not be used. The other available modes, such as intra chroma mode coding, will be used.
Method 2: apply palette mode to luma plane when dual tree is enabled. When coding chroma plane, if the co-located luma block are all palette mode, the chroma block are also have the flexibility to use palette mode. A flag is signaled whether the chroma block using palette mode or not. If the chroma block using palette mode, the corresponding palette mode syntax will be signaled. 
Simulation results

The simulation is performed using VTM 2.0.1, under VTM configuration. The software is implemented on top of CE15.2. The mandatory common test conditions (CTC) as specified in the JVET-K1010 [3] are followed. Additional screen content testing materials as specified in CE8 [4] and CE15 [1] are also evaluated. Two anchors are used, the first anchor is VTM2.0.1, and the second anchor is CE15.2. Results are reported in the following table:
Table I: simulation results of method 1.
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Table 2: simulation results of method 2.
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Conclusion
In this contribution, an alternative way of palette mode modification when dual tree enabled is proposed. The proposed method 1 reports -11.64%, -7.75%, -7.55% luma and chroma BD rate changing for AI configuration on class F over VTM 2.0.1. And reports -9.00%, -7.07%, -7.14% luma and chroma BD rate changing for RA configuration on class F over VTM 2.0.1. The proposed method 2 reports -11.60%,	-8.56%, -8.35% luma and chroma BD rate changing for AI configuration on class F over VTM 2.0.1. And reports -8.88%,	-7.75%, 	-8.12% luma and chroma BD rate changing for RA configuration on class F over VTM 2.0.1. It is recommended to further study this contribution in CE.
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Allintra Main10

Over ViM-20.1 Over CE152
Y 1 v EncT Dect Y 1 v EncT. Dect
Class A1 001% | 01% | 010% | 113% 01% | 003%  003% | 004% 2% 94%
Class A2 012% | 008%  009% | 112% 100% | 0.04%  004%  -0.02% 94% 98%
Class B 007% | 011%  011% | 114% 103% | 002%  001%  000% 96% 96%
ClassC 008% | 005%  028% | 114% 108% | 001%  007%  001% 95% 92%
ClassE 009%  005%  003% | 115% 101% | 001%  007%  008% 94% 94%
Overall 007% _ 008% __ 013% | 113% 02% | 002% _ 004% __ 002% 94% 95%
Class D 006% | 018% | 003% | 115% 08% | 002% | 001%  005% 93% B
ClassF (optional) | 1164%  775%  -755% | 124% 95% | 014%  155%  181% 95% 94%
Class SCC (optiona| -3384% _ 2475% _ 2408% | 138% 76% | 036% _ 470%  aaa% 95% 04%
Random Access Main 10
Over ViM-20.1 Over CE152
Y 1 v EncT. Dect Y 1 v EncT. Dect
Class A1 003% | 003%  011% | 109% 00% | 001%  005%  003% 7% 8%
Class A2 013% | 022%  012% | 111% 100% | 000%  008%  0.12% 7% 98%
Class B 012% | 009%  026% | 114% 103% | 000%  002%  001% 95% 95%
ClassC 016% | 013%  009% | 117% 103% | 004%  008%  -0.15% 95% 93%
ClassE
Overall 0% 011% _ 016% | 113% 02% | 001% __001% __001% 6% 6%
Class D 024% | 002% | 049% | 121% 05% | 000% | 008% | 0.12% 94% 91%
ClassF (optional) | -900% __ 707% _ -714% | 120% 99% | 014%  148%  190% 95% 93%
Class SCC (optiona 1712% _1374% _ 1354% | 120% 91% 000% _ 266% __ 250% 96% 96%
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Over ViM-20.1 Over CE152
Y 1 v EncT. Dect Y 1 v EncT. Dect
Class A1 FVALUE! 7 FVALUE! 7 #VALUEL [ #NUWL 7 #NUMI | #VALUE! 7 FVALUET 7 #VALUE! | #NUMT 7 FNUMT
Class A2 #VALUE! ” #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
Class B #VALUE! ” #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
ClassC #VALUE! ” #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
ClassE #VALUE! ” #VALUE! " #VALUE! [ #NUMI_” #NUMI | #VALUE! ” #VALUE! ” #VALUE! I #NUML_ 7 #NUM!
Overall FVALUE! ¥ #VALUE! 7 #VALUEL || #NUMI_7_#NUMI_| #VALUE! 7 #VALUET 7 #VALUE! | #NUM 7 #NOWT
Class D FVALUE! 7 #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI | #VALUE! 7 #VALUE! 7 #VALUE! | #NUMI 7 #NUM!
ClassF (optional) | 1164% _ 775%  -755% | 130% 01% | 014%  155%  181% 99% 100%
Class SCC (optiona| -3384% _ 2475% _ 2408% | 143% 79% | 036% _ 470%  aaa% 99% 07%
Random Access Main 10
Over ViM-20.1 Over CE152
Y 1 v EncT. Dect Y 1 v EncT. Dect
Class A1 FVALUE! 7 FVALUE! 7 #VALUEL [ #NUWL 7 #NUMI | #VALUE! 7 FVALUET 7 #VALUE! | #NUMT 7 FNUMT
Class A2 #VALUE! ” #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
Class B #VALUE! ” #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
ClassC #VALUE! " #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
ClassE
Overall IWALuE\ 7 #VALUE! 7 #VALUEL I #NUML_7_#NUM IWALuE\ 7 #VALUE! 7 #VALUEL I #NUML_7_#NUM
Class D FVALUE! 7 #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI | #VALUE! 7 #VALUE! 7 #VALUE! | #NUMI 7 #NUM!
ClassF (optional) | -900% __ 707% _ -714% | 126% 106% | 014%  148%  190% 99% 100%
Class SCC (optiona| 1712% _1374% _1354% | 126% 06% | 000% _ 266% _ 250% | 100% 100%
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Allintra Main10

Over ViM-20.1 Over CE152
Y 1 v EncT Dect Y 1 v EncT. Dect
Class A1 001% | 010% | 009% | 113% 01% | 003%  003%  003% 2% 94%
Class A2 012% | 008%  010% | 112% 102% | 004%  004%  -001% 95% 100%
Class B 007% | 011%  010% | 113% 101% | 002%  002%  -001% 95% 94%
ClassC 008% | 005%  028% | 114% 07% | 001%  007%  001% 95% 93%
ClassE 009%  005%  003% | 114% 101% | 001%  007%  008% 93% 95%
Overall 007% __ 008% __ 013% | 113% 03% | 002% _ 004% __ 000% 94% 95%
Class D 006% | 018% | 003% | 114% 07% | 002% | 001% | 005% 2% 86%
ClassF (optional) | 1160% _ 856%  -835% | 124% 95% | 010%  065%  093% 95% 93%
Class SCC (optiona| -3361% _27.37% _2749% | 130% 73% | 015% _ 093% _ 085% 95% 00%
Random Access Main 10
Over ViM-20.1 Over CE152
Y 1 v EncT. Dect Y 1 v EncT. Dect
Class A1 003% | 005%  008% | 109% 00% | 001%  007%  001% 7% 8%
Class A2 013% | 021%  011% | 111% 101% | 000%  008%  0.11% 7% 98%
Class B 012% | 010%  027% | 113% 102% | 000%  002%  002% 95% 95%
ClassC 016% | 013%  009% | 117% 103% | 004%  008%  -0.15% 95% 93%
ClassE
Overall 0% 012% __ 015% | 113% 02% | 001% __001% __001% 5% 6%
Class D 024% | 001% | 051% | 122% 07% | 000% | 005% | 0.14% 95% 92%
ClassF (optional) | -888%  775%  -812% | 120% 99% 001% _ 063%  070% 95% 94%
Class SCC (optiona|_17.06% _1560% _ 1536% | 120% 90% 000% _ 043% __ 036% 95% 95%
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Over ViM-20.1 Over CE152
Y 1 v EncT. Dect Y 1 v EncT. Dect
Class A1 FVALUE! 7 FVALUE! 7 #VALUEL [ #NUWL 7 #NUMI | #VALUE! 7 FVALUET 7 #VALUE! | #NUMT 7 FNUMT
Class A2 #VALUE! ” #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
Class B #VALUE! ” #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
ClassC #VALUE! ” #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
ClassE #VALUE! ” #VALUE! " #VALUE! [ #NUMI_” #NUMI | #VALUE! ” #VALUE! ” #VALUE! I #NUML_ 7 #NUM!
Overall FVALUE! ¥ #VALUE! 7 #VALUEL || #NUMI_7_#NUMI_| #VALUE! 7 #VALUET 7 #VALUE! | #NUM 7 #NOWT
Class D FVALUE! 7 #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI | #VALUE! 7 #VALUE! 7 #VALUE! | #NUMI 7 #NUM!
ClassF (optional) | 1160% _ 856%  -835% | 120% 101% | 010%  065%  093% 98% 99%
Class SCC (optiona| -3361% _27.37% _2749% | 144% 76% | 015% _ 0903% _ 085% 99% 04%
Random Access Main 10
Over ViM-20.1 Over CE152
Y 1 v EncT. Dect Y 1 v EncT. Dect
Class A1 FVALUE! 7 FVALUE! 7 #VALUEL [ #NUWL 7 #NUMI | #VALUE! 7 FVALUET 7 #VALUE! | #NUMT 7 FNUMT
Class A2 #VALUE! ” #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
Class B #VALUE! ” #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
ClassC #VALUE! " #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI [ #VALUE! ” #VALUE! " #VALUE! [ #NUMI 7 #NUM!
ClassE
Overall IWALuE\ 7 #VALUE! 7 #VALUEL I #NUML_7_#NUM IWALuE\ 7 #VALUE! 7 #VALUEL I #NUML_7_#NUM
Class D FVALUE! 7 #VALUE! 7 #VALUE! [ #NUMI 7 #NUMI | #VALUE! 7 #VALUE! 7 #VALUE! | #NUMI 7 #NUM!
ClassF (optional) | -888%  775%  -812% | 126% 106% | 001%  063%  070% 99% 100%
Class SCC (optiona| 17.06% _1560% _ 1536% | 126% 05% | 000%  043% _ 036% 99% 99%
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