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Abstract
This contribution reports the results of both tests CE2.2.2.a and CE2.2.2.b related to the reduction of CABAC contexts for Subblock Merge index. In the test CE2.2.2.a only the first bit of the subblock Merge index is CABAC codded compared to the VTM3.0 where each bit of Subblock Merge index is CABAC coded. 
In the second test CE2.2.2.b as CE2.2.2.a only the first bit of the Subblock Merge index is CABAC coded. The difference is that its context is shared with the one used to code the regular Merge index. 
An average Luma BDR is reported compared to VTM3.0 of 0.00%, 0.03%, -0.04% for respectively RA, LD and LDP configurations for test 2.2.2.a. And an average Luma BDR is reported compared to VTM3.0 of 0.07%, 0.05%, 0.01% for respectively RA, LD and LDP configurations for test 2.2.2.b.
	
Introduction
The VTM 3.0 contains the Subblock Merge. This mode introduces additional contexts for the coding of its Merge candidate. Indeed the Merge index is coded with a unary max code and each bit has its own CABAC context. By considering that the maximum Merge candidate for the Subblock Merge is limited to 5, this new Merge adds 4 new contexts to encode the subblock Merge index candidate compared to the regular Merge mode which uses only one context. The following table summarizes the difference to encode a regular Merge index and a Subblock Merge index. 

Table 1 Number of contexts for Merge index coding and Subblock Merge index coding
	
	Number of contexts

	Merge index bits position
	Merge index
	Subblock Merge

	0
	1
	1

	1
	Bypass
	1

	2
	Bypass
	1

	3
	Bypass
	1

	4
	Bypass
	n.a.

	
	
	

	Total contexts
	1
	4

	Total contexts
	5



Test CE2.2.2.a: One context for Subblock Merge index
In test CE2.2.2.a, only the first bit of the subblock Merge index has a context and the other bits are CABAC bypass as depicted in Table 2. This removed 3 contexts. 

[bookmark: _Ref532914625]Table 2 Number of contexts for Merge index coding and Subblock Merge index coding for CE2.2.2.a
	
	Number of contexts

	Merge index bits position
	Merge index
	Subblock Merge

	0
	1
	1

	1
	Bypass
	Bypass

	2
	Bypass
	Bypass

	3
	Bypass
	Bypass

	4
	Bypass
	n.a.

	
	
	

	Total contexts
	1
	1

	Total contexts
	2




Test CE2.2.2.b: One context for both Subblock Merge index and regular Merge index
Test CE2.2.2.b includes test CE2.2.2.a. In addition, the context of the first bin of the Subblock Merge index is shared with the context of the first bin of the regular Merge index as depicted in Table 3. Consequently, both indexes have the same design except the maximum number of candidates. This experiment removed 4 contexts compared to VTM3.0.


[bookmark: _Ref532914758]Table 3 Number of contexts for Merge index coding and Subblock Merge index coding for CE2.2.2.a
	
	Number of contexts

	Merge index bits position
	Merge index
	Subblock Merge

	0
	1
	0 (share)

	1
	Bypass
	Bypass

	2
	Bypass
	Bypass

	3
	Bypass
	Bypass

	4
	Bypass
	n.a.

	
	
	

	Total contexts
	1
	0

	Total contexts
	1


Experimental results
Test CE2.2.2.a:
Table 4 gives the results of CE2.2.2.a. The results show no change of coding efficiency for RA configuration. And only 0.03% BDR loss for LD configuration. For LDP configuration a minor BDR gain of -0.04% is obtained.
 
[bookmark: _Ref525553720]Table 4 Results of Test CE2.2.2.a [image: ] 

Test CE2.2.2.b:
Table 5 gives the results of CE2.2.2.b where only one context is used for both subblock Merge index and regular Merge index. This test gives losses compared to the previous one but these losses are minor with Luma BDR of 0.05%, 0.10% and 0.08% for RA, LD and LDP configurations. 

[bookmark: _Ref532908270]Table 5 Results of Test CE2.2.2.b  [image: ]
Conclusion
In this contribution, the results of both CE2.2.2.a and CE2.2.2.b are reported. Both tests are related to the reduction of the amount of contexts for subblock Merge index. In CE2.2.2.a the amount of contexts for subblock Merge index is reduced from 4 to 1 context. The impact on coding efficiency is minor. 
The second test CE2.2.2.b includes the first test and the amount of contexts dedicated to Subblock Merge index is reduced to 0. Yet the first bin of the subblock Merge index shares its context with the regular Merge index. With this test CE2.2.2.b exactly the same decoding process is applied to both regular and subblock Merge index except the maximum number of candidates which is different (5 for subblock Merge and 6 for Merge). In term of results, this second test gives a little bit more losses than the previous one but reaches in maximum 0.07% BDR losses for RA configuration.
According to the minor impact on coding efficiency, the complexity reduction and the design simplification, we recommend to adopt CE2.2.2.b for the next VTM software.
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Random access Main10 

Over VTM-3.0

Y U V EncT DecT

Class A1 0.00% -0.06% -0.02% 100% 102%

Class A2 0.00% 0.01% 0.08% 100% 103%

Class B 0.00% 0.04% -0.04% 99% 99%

Class C -0.01% -0.03% -0.03% 101% 92%

Class E

Overall 0.00% 0.00% -0.01% 100% 98%

Class D -0.02% 0.00% -0.10% 104% 96%

Class F -0.01% -0.01% 0.02% 99% 103%

Low delay B Main10 

Over VTM-3.0

Y U V EncT DecT

Class A1

Class A2

Class B -0.01% -0.22% -0.12% 99% 96%

Class C 0.02% 0.08% 0.24% 99% 93%

Class E 0.11% 0.07% 0.27% 98% 91%

Overall 0.03% -0.05% 0.10% 99% 94%

Class D -0.03% -0.23% -0.13% 99% 100%

Class F 0.07% 0.17% -0.47% 99% 99%

Low delay P Main10 

Over VTM-3.0

Y U V EncT DecT

Class A1

Class A2

Class B -0.01% 0.26% 0.39% 100% 96%

Class C -0.01% 0.13% 0.13% 97% 100%

Class E -0.11% 0.08% -1.01% 96% 99%

Overall -0.04% 0.17% -0.05% 98% 98%

Class D 0.03% -0.01% 0.09% 99% 99%

Class F 0.04% -0.06% -0.22% 99% 100%
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Random access Main10 

Over VTM-3.0

Y U V EncT DecT

Class A1 0.08% -0.09% 0.09% 101% 104%

Class A2 0.08% 0.10% 0.11% 101% 105%

Class B 0.05% 0.10% 0.02% 99% 109%

Class C 0.09% 0.00% 0.06% 101% 97%

Class E

Overall 0.07% 0.04% 0.06% 100% 104%

Class D 0.04% 0.12% 0.10% 103% 96%

Class F 0.07% 0.00% 0.09% 98% 93%

Low delay B Main10 

Over VTM-3.0

Y U V EncT DecT

Class A1

Class A2

Class B 0.03% -0.13% 0.03% 101% 100%

Class C 0.06% 0.14% 0.30% 99% 94%

Class E 0.08% 0.15% 0.16% 99% 93%

Overall 0.05% 0.03% 0.15% 100% 96%

Class D -0.01% -0.17% 0.25% 99% 92%

Class F -0.02% 0.05% -0.14% 99% 97%

Low delay P Main10 

Over VTM-3.0

Y U V EncT DecT

Class A1

Class A2

Class B -0.01% 0.17% 0.16% 101% 95%

Class C 0.04% 0.18% 0.11% 100% 90%

Class E 0.00% -0.18% -0.69% 99% 91%

Overall 0.01% 0.09% -0.07% 100% 92%

Class D -0.07% -0.07% -0.17% 99% 87%

Class F 0.14% -0.38% 0.66% 100% 101%
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