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Abstract
[bookmark: _GoBack]This contribution describes method of signalling triangular merge candidate list size in picture parameter set.
Introduction 
JVET-O0238 [1] adopted into VVC draft 6 [2] introduces picture parameter set syntax element pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 with the following semantics.
pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 equal to 0 specifies that max_num_merge_cand_minus_max_num_triangle_cand is present in slice header of slices referring to the PPS. pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 greater than 0 specifies that max_num_merge_cand_minus_max_num_triangle_cand is not present in slice header of slices referring to the PPS. The value of pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 shall be in the range of 0 to MaxNumMergeCand − 1.
Corresponding slice level syntax element is max_num_merge_cand_minus_max_num_triangle_cand having the following semantics.
max_num_merge_cand_minus_max_num_triangle_cand specifies the maximum number of triangular merge mode candidates supported in the slice subtracted from MaxNumMergeCand.
When max_num_merge_cand_minus_max_num_triangle_cand is not present, and sps_triangle_enabled_flag is equal to 1 and MaxNumMergeCand greater than or equal to 2, max_num_merge_cand_minus_max_num_triangle_cand is inferred to be equal to pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 + 1.
The maximum number of triangular merge mode candidates, MaxNumTriangleMergeCand is derived as follows:
MaxNumTriangleMergeCand = 
	MaxNumMergeCand − max_num_merge_cand_minus_max_num_triangle_cand	 
When max_num_merge_cand_minus_max_num_triangle_cand is present, the value of MaxNumTriangleMergeCand shall be in the range of 2 to MaxNumMergeCand, inclusive.
When max_num_merge_cand_minus_max_num_triangle_cand is not present, and (sps_triangle_enabled_flag is equal to 0 or MaxNumMergeCand is less than 2), MaxNumTriangleMergeCand is set equal to 0.
When MaxNumTriangleMergeCand is equal to 0, triangle merge mode is not allowed for the current slice.
Problem definition
According to the current design, to avoid slice level syntax element max_num_merge_cand_minus_max_num_triangle_cand signalling, pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 should be in range [1, MaxNumMergeCand – 1]. If the following conditions are true:
· sps_triangle_enabled_flag is equal to 1
· MaxNumMergeCand greater than or equal to 2,
max_num_merge_cand_minus_max_num_triangle_cand is inferred to be equal to pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 + 1. This means that max_num_merge_cand_minus_max_num_triangle_cand is in range [2, MaxNumMergeCand]. This in turn means that MaxNumTriangleMergeCand (equal to MaxNumMergeCand − max_num_merge_cand_minus_max_num_triangle_cand) is in range [0, MaxNumMergeCand – 2]. So triangular merge list size equal to regular merge list size or less by one can not be signalled. Herein MaxNumTriangleMergeCand can be derived as 1, that is useless because triangular prediction mode is used only when MaxNumTriangleMergeCand is greather or equal to 2.
Proposal
In order to remove redundand signalling and keep possibility to signal triangular merge list size equal to regular merge list size and thereby support the original spirit of triangular merge list size derivation the following specification changes are proposed. With such changes MaxNumTriangleMergeCand can be signalled in range [2, MaxNumMergeCand] that corresponds the triangular prediction mode merge list design.
Proposed changes to the VVC specification
The proposed changes on top of the VVC draft (JVET-O2001-v14) are marked in yellow

pps_max_num_merge_cand_minus_max_num_triangle_cand_minusplus1 equal to 0 specifies that max_num_merge_cand_minus_max_num_triangle_cand is present in slice header of slices referring to the PPS. pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 greater than 0 specifies that max_num_merge_cand_minus_max_num_triangle_cand is not present in slice header of slices referring to the PPS. The value of pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 shall be in the range of 0 to MaxNumMergeCand − 1.
…
max_num_merge_cand_minus_max_num_triangle_cand specifies the maximum number of triangular merge mode candidates supported in the slice subtracted from MaxNumMergeCand.
When max_num_merge_cand_minus_max_num_triangle_cand is not present, and sps_triangle_enabled_flag is equal to 1 and MaxNumMergeCand greater than or equal to 2, max_num_merge_cand_minus_max_num_triangle_cand is inferred to be equal to pps_max_num_merge_cand_minus_max_num_triangle_cand_minus1 + 1plus1 – 1.
The maximum number of triangular merge mode candidates, MaxNumTriangleMergeCand is derived as follows:
MaxNumTriangleMergeCand = 
	MaxNumMergeCand − max_num_merge_cand_minus_max_num_triangle_cand	 
When max_num_merge_cand_minus_max_num_triangle_cand is present, the value of MaxNumTriangleMergeCand shall be in the range of 2 to MaxNumMergeCand, inclusive.
When max_num_merge_cand_minus_max_num_triangle_cand is not present, and (sps_triangle_enabled_flag is equal to 0 or MaxNumMergeCand is less than 2), MaxNumTriangleMergeCand is set equal to 0.
When MaxNumTriangleMergeCand is equal to 0, triangle merge mode is not allowed for the current slice.
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