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Abstract
This contribution proposes the following changes to the VVC specification:
1. Restrict that slice_collocated_from_l0_flag shall be equal to 1 when slice_type is equal to P. 
2. Restrict that when ph_inter_slice_allowed_flag is equal to 1 and rpl_info_in_ph is equal to 1, num_ref_entries[ 0 ][ RplsIdx[ 0 ] ] shall be greater than 0.
3. In JVET-R0250 it is proposed to add a ph_inter_B_slice_allowed_flag. If such a flag is adopted, it is further proposed to add a restriction that when ph_inter_B_slice_allowed_flag is equal to 1 and rpl_info_in_ph is equal to 1, num_ref_entries[ 1 ][ RplsIdx[ 1 ] ] shall be greater than 0.
It is claimed that without the first restriction, the specification is broken since it is not defined how to derive the temporal motion vector prediction from reference picture list 1 for a P slice.
It is further claimed that without the second and third restrictions it would be possible to have a slice with slice_type equal to P without any entries in L0 or a slice with slice_type equal to B without any entries in L1. This is asserted to be an unwanted behaviour.
Problem statement
This contribution addresses a couple of issues related to when RPL signaling is present in the PH. The first issue relates to the slice_collocated_from_l0_flag that has the following semantics:
slice_collocated_from_l0_flag equal to 1 specifies that the collocated picture used for temporal motion vector prediction is derived from reference picture list 0. slice_collocated_from_l0_flag equal to 0 specifies that the collocated picture used for temporal motion vector prediction is derived from reference picture list 1.
When slice_type is equal to B or P, ph_temporal_mvp_enabled_flag is equal to 1, and slice_collocated_from_l0_flag is not present, the following applies:
· If rpl_info_in_ph_flag is equal to 1, slice_collocated_from_l0_flag is inferred to be equal to ph_collocated_from_l0_flag.
· Otherwise (rpl_info_in_ph_flag is equal to 0 and slice_type is equal to P), the value of slice_collocated_from_l0_flag is inferred to be equal to 1.

The problem is when RPL is signaled in PH (rpl_info_in_ph_flag is equal to 1), and slice_collocated_from_l0_flag is inferred to be equal to ph_collocated_from_l0_flag. If ph_collocated_from_l0_flag is equal to 0 and slice_type is equal to P, the P slice will try to fetch the temporal motion vector predictor from the unavailable reference picture list 1. We propose to restrict this since we believe that the specification is otherwise broken.
The second issue relates to the signaling of the number of reference entries for L0 and L1 in the PH. When inter_slice_allowed_flag is equal to 1 and rpl_info_in_ph is equal to 1 it does not make sense that L0 is empty. We therefore proposed to add a restriction to prevent this.
[bookmark: _GoBack]In JVET-R0250 it is proposed to add a ph_inter_B_slice_allowed_flag. If such a flag is adopted, a similar issue would occur for L1, i.e., when the inter_B_slice_allowed_flag is equal to 1 and rpl_info_in_ph is equal to 1 it does not make sense to have L1 empty. If the flag is adopted, we propose to add a similar restriction for this.

Proposals
The following changes are proposed to the VVC specification:
1. Restrict that slice_collocated_from_l0_flag shall be equal to 1 when slice_type is equal to P. 

2. Restrict that when ph_inter_slice_allowed_flag is equal to 1 and rpl_info_in_ph is equal to 1, num_ref_entries[ 0 ][ RplsIdx[ 0 ] ] shall be greater than 0.

3. In JVET-R0250 it is proposed to add a ph_inter_B_slice_allowed_flag. If such a flag is adopted, it is further proposed to add a restriction that when ph_inter_B_slice_allowed_flag is equal to 1 and rpl_info_in_ph is equal to 1, num_ref_entries[ 1 ][ RplsIdx[ 1 ] ] shall be greater than 0.
Proposed text changes
Restrict slice_collocated_from_l0_flag to be equal to 1 when slice_type is equal to P
Proposed added text on top of JVET-Q2001-vE is marked in yellow.

[bookmark: _Hlk31880615]slice_collocated_from_l0_flag equal to 1 specifies that the collocated picture used for temporal motion vector prediction is derived from reference picture list 0. slice_collocated_from_l0_flag equal to 0 specifies that the collocated picture used for temporal motion vector prediction is derived from reference picture list 1.
When slice_type is equal to B or P, ph_temporal_mvp_enabled_flag is equal to 1, and slice_collocated_from_l0_flag is not present, the following applies:
· If rpl_info_in_ph_flag is equal to 1, slice_collocated_from_l0_flag is inferred to be equal to ph_collocated_from_l0_flag.
· [bookmark: _Hlk31880783]Otherwise (rpl_info_in_ph_flag is equal to 0 and slice_type is equal to P), the value of slice_collocated_from_l0_flag is inferred to be equal to 1.
It is a requirement of bitstream conformance that slice_collocated_from_l0_flag shall be equal to 1 when slice_type is equal to P.
ph_collocated_from_l0_flag equal to 1 specifies that the collocated picture used for temporal motion vector prediction is derived from reference picture list 0. ph_collocated_from_l0_flag equal to 0 specifies that the collocated picture used for temporal motion vector prediction is derived from reference picture list 1.
NOTE – Slices associated with the PH are not allowed to have slice_type equal to P when ph_collocated_from_l0_flag is present and equal to 0.
Disallow L0 to be empty when ph_inter_slice_allowed_flag is equal to 1 and rpl_info_in_ph is equal to 1
Proposed added text on top of JVET-Q2001-vE is marked in yellow.

[bookmark: _Hlk34909040]ph_inter_slice_allowed_flag equal to 0 specifies that all coded slices of the picture have slice_type equal to 2. ph_inter_slice_allowed_flag equal to 1 specifies that there may or may not be one or more coded slices in the picture that have slice_type equal to 0 or 1. When ph_inter_slice_allowed_flag is equal to 1 and rpl_info_in_ph is equal to 1, num_ref_entries[ 0 ][ RplsIdx[ 0 ] ] shall be greater than 0.
Disallow L1 to be empty when ph_inter_B_slice_allowed_flag is 1 and rpl_info_in_ph is 1
Proposed added text on top of JVET-R0250 is marked in yellow.

ph_inter_B_slice_allowed_flag equal to 0 specifies that no coded slice of the picture have slice_type equal to 0. ph_inter_B_slice_allowed_flag equal to 1 specifies that there may or may not be one or more coded slices in the picture that have slice_type equal to 0. When ph_inter_B_slice_allowed_flag is equal to 1 and rpl_info_in_ph is equal to 1, num_ref_entries[ 1 ][ RplsIdx[ 1 ] ] shall be greater than 0. When not present, ph_inter_B_slice_allowed_flag is inferred to be equal to 0.
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