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Abstract
In this proposal, it is proposed to share the same set of contexts for the BT/TT split flag for both horizontal and vertical directions.  As a result, the number of contexts used for signaling the binary and triple trees is reduced from 12 context to 9 contexts. Calculation of cxIdBT and btSCtxId is unchanged, and it is asserted that the experimental results show that its impact to coding performance is negligible.  Specifically: 
For the VTM configuration, the average BD rate impact is 0.00%, -0.01%, -0.02% for Y, U, V respectively in the case of AI, 0.01%, 0.05% and -0.01% for Y, U, V respectively in of RA, and 0.00%, 0.03% and 0.3% for Y, U, V respectively in LDB, and -0.01%, 0.12%, 0.05% for Y, U, V respectively in LDP. 
For BMS configuration, the average BD rate impact is -0.01%, 0.03%, 0.01% for Y, U, V respectively in the case of AI, 0.03%, 0.10% and 0.02% for Y, U, V respectively in RA, and -0.08%, 0.01% and -0.14% for Y, U, V respectively in LDB, and 0.00%, 0.20%, -0.46% for Y, U, V respectively in LDP.
Introduction 
In the VTM (and BMS), 12 contexts are used for signaling the binary and triple tree partition information. The context indices are determined as follows:

	BT/TT split mode
	Context group start index
	Context Index

	BT/TT split/no split
	0
	cxIdBT

	Hor/Vert Split
	3
	3+btSCtxId

	Hor BT/TT
	6
	6+btSCtxId

	Vert BT/TT
	9
	9+btSCtxId



Where ctxIdBT is calculated by
ctxIdBT = 0
currDepth = currQtDepth * 2 + currBtDepth
if( cuLeft ) ctxIdBT += ( ( 2 * cuLeft->qtDepth  + cuLeft->btDepth  ) > currDepth ? 1 : 0 );
if( cuAbove ) ctxIdBT += ( ( 2 * cuAbove->qtDepth + cuAbove->btDepth ) > currDepth ? 1 : 0 );

and
btSCtxId is calculated by
Width==height     btSCtxId = 0;    
Width > height     btSCtxId =1;              
Width < height     btSCtxId =2;
Proposed Scheme
In this proposal, it is proposed to share the same set of contexts for the BT/TT split flag for both horizontal and vertical directions.  As a result, the number of contexts used for signaling the binary and triple trees is reduced from 12 context to 9 contexts. Calculation of cxIdBT and btSCtxId is unchanged.  The proposed context indices are assigned as:
 
	BT/TT split mode
	Context group start index
	Context index

	BT/TT split/no split
	0
	cxIdBT

	Hor/Vert Split
	3
	3+btSCtxId

	Hor BT/TT
	6
	6+btSCtxId

	Vert BT/TT
	6
	6+btSCtxId



Experimental Results
The proposed context reduction has been tested following CTC test condition [3]. Tests were done on a heterogenous cluster, so the timing info is not very reliable. For such small modification of context reduction, no impact to coding time is expected.












Table 1. CE1.0.11 VTM result
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Table 2. CE1.0.11 BMS result
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Simulation results validate that the impact to BD rate using the proposed modifications is negligible.
For VTM configuration, the average BD rate impact is 0.00%, -0.01%, -0.02% for Y, U, V respectively in the case of AI, 0.01%, 0.05% and -0.01% for Y, U, V respectively in of RA, and 0.00%, 0.03% and 0.3% for Y, U, V respectively in LDB, and -0.01%, 0.12%, 0.05% for Y, U, V respectively in LDP. 
For BMS configuration, the average BD rate impact is -0.01%, 0.03%, 0.01% for Y, U, V respectively in the case of AI, 0.03%, 0.10% and 0.02% for Y, U, V respectively in RA, and -0.08%, 0.01% and -0.14% for Y, U, V respectively in LDB, and 0.00%, 0.20%, -0.46% for Y, U, V respectively in LDP.
Conclusion
It is proposed to share the same set of contexts for the BT/TT split flag for both horizontal and vertical directions.  As a result, the number of contexts used for signaling the binary and triple trees is reduced from 12 context to 9 contexts. Experimental results show that the impact of this context reduction on coding performance is negligible. We propose to adopt this method into the versatile video coding working draft and test model.
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Y U V EncT DecT Y U V EncT DecT

Class A1 0.00% -0.02% -0.01% 95% 96% 14.39% 47.76% 42.94% 11% 44%

Class A2 0.00% -0.01% 0.00% 103% 101% 12.14% 22.95% 17.65% 11% 52%

Class B 0.00% -0.02% 0.04% 97% 96% 11.02% 18.69% 24.14% 10% 50%

Class C 0.01% 0.02% -0.08% 102% 103% 12.62% 19.66% 24.95% 9% 64%

Class E 0.00% -0.04% -0.08% 110% 109% 15.70% 20.31% 24.15% 13% 54%

Overall 

0.00% -0.01% -0.02% 101% 100% 12.90% 24.73% 26.37% 10% 53%

Class D 0.02% 0.07% 0.04% 99% 98% 10.56% 15.58% 18.01% 9% 66%

Class F (optional) #VALUE! #VALUE! #VALUE! #NUM! #NUM! #VALUE! #VALUE! #VALUE! #NUM! #NUM!

Y U V EncT DecT Y U V EncT DecT

Class A1 0.02% 0.04% 0.08% 102% 102% 20.17% 46.86% 49.72% 24% 36%

Class A2 0.00% 0.08% 0.03% 97% 99% 24.41% 29.08% 20.25% 26% 33%

Class B 0.00% 0.04% -0.03% 98% 98% 18.50% 29.53% 31.94% 25% 39%

Class C 0.00% 0.04% -0.08% 102% 102% 14.85% 20.36% 23.94% 25% 47%

Class E

Overall

0.01% 0.05% -0.01% 100% 100% 19.04% 30.46% 31.02% 25% 39%

Class D 0.00% 0.04% -0.24% 98% 100% 15.85% 17.96% 20.03% 23% 45%

Over BMS-1.0

All Intra Main10 

Over BMS-1.0

Random Access Main 10

Over BMS-1.0 VTM Cfg

Over BMS-1.0 VTM Cfg
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Y U V EncT DecT Y U V EncT DecT

Class A1

Class A2

Class B 0.01% -0.03% 0.32% 102% 100% 12.12% 11.76% 13.23% 26% 48%

Class C 0.02% 0.06% 0.12% 101% 98% 10.20% 9.61% 10.87% 27% 53%

Class E -0.04% 0.11% 0.13% 97% 97% 12.69% 10.58% 13.99% 27% 53%

Overall

0.00% 0.03% 0.20% 100% 98% 11.62% 10.75% 12.63% 27% 51%

Class D -0.04% 0.34% -0.42% 105% 103% 12.42% 10.68% 10.33% 34% 62%

Class F (optional) #VALUE! #VALUE! #VALUE! #NUM! #NUM! #VALUE! #VALUE! #VALUE! #DIV/0! #DIV/0!

Y U V EncT DecT Y U V EncT DecT

Class A1

Class A2

Class B 0.00% 0.15% 0.04% 101% 100% 18.49% 14.26% 15.06% 23% 48%

Class C 0.01% -0.01% -0.12% 103% 96% 13.21% 10.29% 11.75% 25% 56%

Class E -0.05% 0.26% 0.30% 101% 97% 17.94% 13.92% 17.17% 27% 56%

Overall

-0.01% 0.12% 0.05% 101% 98% 16.60% 12.85% 14.48% 24% 52%

Class D -0.03% -0.20% 0.01% 100% 99% 14.44% 11.01% 11.09% 29% 60%

Over BMS-1.0 VTM Cfg

Over BMS-1.0 VTM Cfg

Low delay B Main10 

Over BMS-1.0

Low delay P Main10 

Over BMS-1.0
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Y U V EncT DecT Y U V EncT DecT

Class A1 -12.56% -31.45% -29.65% 881% 212% 0.00% 0.06% 0.04% 102% 98%

Class A2 -10.80% -18.04% -14.66% 963% 195% 0.02% 0.02% -0.05% 101% 101%

Class B -9.92% -15.64% -19.33% 1031% 189% -0.01% 0.05% 0.05% 101% 97%

Class C -11.07% -16.16% -19.67% 1112% 162% -0.01% -0.01% 0.00% 101% 101%

Class E -13.58% -16.91% -19.62% 843% 196% -0.02% 0.01% -0.13% 98% 97%

Overall 

-11.37% -19.00% -20.40% 976% 188% -0.01% 0.03% -0.01% 101% 99%

Class D -9.51% -13.16% -15.07% 1107% 147% -0.01% 0.02% 0.01% 98% 99%

Class F (optional) #VALUE! #VALUE! #VALUE! #NUM! #NUM! #VALUE! #VALUE! #VALUE! #NUM! #NUM!

Y U V EncT DecT Y U V EncT DecT

Class A1 -16.74% -30.62% -32.56% 431% 256% 0.03% 0.19% 0.12% 101% 91%

Class A2 -19.52% -21.75% -16.43% 369% 294% 0.04% 0.03% 0.12% 101% 100%

Class B -15.53% -22.63% -23.97% 392% 249% -0.01% 0.09% 0.08% 101% 100%

Class C -12.84% -16.71% -19.49% 423% 225% 0.06% 0.11% -0.20% 102% 103%

Class E

Overall

-15.86% -22.47% -22.98% 402% 252% 0.03% 0.10% 0.02% 101% 99%

Class D -13.39% -15.08% -16.62% 415% 220% 0.05% -0.04% 0.26% 98% 99%

Class F (optional) #VALUE! #VALUE! #VALUE! #NUM! #NUM! #VALUE! #VALUE! #VALUE! #NUM! #NUM!

Over BMS-1.0

All Intra Main10 

Over BMS-1.0

Random Access Main 10

Over BMS-1.0 VTM Cfg

Over BMS-1.0 VTM Cfg
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Y U V EncT DecT Y U V EncT DecT

Class A1

Class A2

Class B -10.78% -10.39% -11.10% 391% 208% -0.05% 0.08% 0.24% 102% 100%

Class C -9.27% -8.49% -9.51% 381% 182% -0.06% 0.07% -0.02% 100% 99%

Class E -11.41% -9.47% -12.98% 332% 172% -0.18% -0.18% -0.93% 94% 95%

Overall

-10.44% -9.53% -11.04% 372% 190% -0.08% 0.01% -0.14% 99% 98%

Class D -10.70% -8.74% -9.66% 312% 176% -0.02% 0.44% -0.34% 100% 106%

Over BMS-1.0 VTM Cfg

Low delay B Main10 

Over BMS-1.0
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Y U V EncT DecT Y U V EncT DecT

Class A1

Class A2

Class B -15.42% -12.17% -13.20% 445% 199% -0.01% 0.05% -0.27% 101% 96%

Class C -11.61% -9.16% -10.59% 420% 173% 0.05% 0.13% -0.03% 101% 101%

Class E -15.18% -11.30% -15.53% 381% 181% -0.04% 0.53% -1.34% 102% 104%

Overall

-14.09% -10.95% -12.91% 420% 186% 0.00% 0.20% -0.46% 101% 99%

Class D -12.29% -9.76% -9.66% 347% 165% -0.04% 0.18% 0.03% 100% 100%

Over BMS-1.0 VTM Cfg

Low delay P Main10 

Over BMS-1.0
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