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Abstract
This contribution proposes the following changes related to parameter sets and picture header:
1) Add a constraint such that when sps_idr_rpl_present_flag is equal to 0, pps_mixed_nalus_in_pic_flag is equal to 1, and pps_rpl_info_in_ph_flag is equal to 0, the value of nal_unit_type shall not be equal to IDR_W_RADL or IDR_N_LP.
2) Add a constraint such that when vps_independent_layer_flag[ GeneralLayerIdx[ nuh_layer_id ] ] is equal to 0, the value of sps_inter_layer_ref_pics_present_flag shall be equal to 1.
3) Fix an asserted bug by adding the GDR aspect to the constraint in clause 8.3.2 on RPLs based on the value of vps_max_tid_il_ref_pics_plus1[ ][ ].
4) [bookmark: _Hlk40868908]Mark each ILRP entry, when present, in RefPicList[ 0 ] or RefPicList[ 1 ], of a CLVSS picture as "used for long-term reference".
Introduction
We observed the following RPL related issues in the latest VVC draft text:
1) For a picture for which pps_mixed_nalus_in_pic_flag is equal to 1, pps_rpl_info_in_ph_flag is equal to 0, and there is at least one VCL NAL unit with nal_unit_type equal to IDR_W_RADL or IDR_N_LP, the value of sps_idr_rpl_present_flag has to be equal to 1 such that the IDR slices in the picture would have RPLs signalled in the SHs, otherwise the RPLs derived for the IDR slices in the picture would be empty, while the RPLs derived for the non-IDR slices in the picture are not empty.
2) When vps_independent_layer_flag[ GeneralLayerIdx[ nuh_layer_id ] ] is equal to 0, if sps_inter_layer_ref_pics_present_flag is equal to 0, the non-independent layer with nuh_layer_id equal to the nuh_layer_id of the SPS would have to refer to an SPS with a lower nuh_layer_id. Although that's possible, however, in that case there is no reason to have such an SPS with that value of nuh_layer_id at all. Therefore, it makes sense to require sps_inter_layer_ref_pics_present_flag to be equal to 1 when vps_independent_layer_flag[ GeneralLayerIdx[ nuh_layer_id ] ] is equal to 0.
3) Clause 8.3.2 (Decoding process for reference picture lists construction) of the latest VVC text includes the following constraint:
· [bookmark: _Hlk38830223]The picture referred to by each ILRP entry in RefPicList[ 0 ] or RefPicList[ 1 ] of a slice of the current picture shall be present in the DPB, shall have nuh_layer_id refPicLayerId less than the nuh_layer_id of the current picture, and shall either be an IRAP picture or have TemporalId less than or equal to Max( 0, vps_max_tid_il_ref_pics_plus1[ currLayerIdx ][ refLayerIdx ] − 1 ), where currLayerIdx and refLayerIdx are equal to GeneralLayerIdx[ nuh_layer_id ] and GeneralLayerIdx[ refpicLayerId ], respectively.
However, a GDR picture with ph_recovery_poc_cnt equal to 0 should also be considered in the constraint, similarly as an IRAP picture.
4) In the decoding process for reference picture marking, as specified in clause 8.3.3 of the latest VVC text, inter-layer reference pictures referenced by a CLVSS picture, if any, are not marked as "used for long-term reference". That would cause problems in the decoding process, as this would trigger some POC based scaling to be applied, which can cause a division by zero operation to be invocated as the POC values of an IRLP and the current picture are the same.
Proposal
The proposed changes to address the above issues are summarized as in the abstract, and detailed as follows, where added parts are highlighted in turquoise, and deleted parts are highlighted in yellow strikethrough in red fonts (there are some purely editorial changes that are not marked):

7.4.2.2	NAL unit header semantics
...
The value of nal_unit_type shall be the same for all VCL NAL units of a subpicture. A subpicture is referred to as having the same NAL unit type as the VCL NAL units of the subpicture.
When sps_idr_rpl_present_flag is equal to 0, pps_mixed_nalus_in_pic_flag is equal to 1, and pps_rpl_info_in_ph_flag is equal 0, nal_unit_type shall not be equal to IDR_W_RADL or IDR_N_LP.
When any two subpictures in a picture have different NAL unit types, the value of sps_subpic_treated_as_pic_flag[ ] shall be equal to 1 for all subpictures in the picture that contain at least one P or B slice.
...
7.4.3.3	Sequence parameter set RBSP semantics
...
sps_inter_layer_ref_pics_present_flag equal to 0 specifies that no ILRP is used for inter prediction of any coded picture in the CLVS. sps_inter_layer_ref_pics_present_flag equal to 1 specifies that ILRPs may be used for inter prediction of one or more coded pictures in the CLVS. When sps_video_parameter_set_id is equal to 0, the value of sps_inter_layer_ref_pics_present_flag is inferred to be equal to 0. When vps_independent_layer_flag[ GeneralLayerIdx[ nuh_layer_id ] ] is equal to 1, the value of sps_inter_layer_ref_pics_present_flag shall be equal to 0. The value of sps_inter_layer_ref_pics_present_flag shall be equal to !vps_independent_layer_flag[ GeneralLayerIdx[ nuh_layer_id ] ].
...
8.3.2	Decoding process for reference picture lists construction
...
· The picture referred to by each ILRP entry in RefPicList[ 0 ] or RefPicList[ 1 ] of a slice of the current picture shall be in the same AU as the current picture.
· All of the following constraints apply for the picture referred to by each ILRP entry, when present, in RefPicList[ 0 ] or RefPicList[ 1 ] of a slice of the current picture:
· The picture shall be in the same AU as the current picture.
· The picture shall be present in the DPB.
· The picture shall have nuh_layer_id refPicLayerId less than the nuh_layer_id of the current picture.
· Either of the following constraints apply:
· The picture shall be a GDR picture with ph_recovery_poc_cnt equal to 0 or an IRAP picture.
· The picture shall have TemporalId less than or equal to Max( 0, vps_max_tid_il_ref_pics_plus1[ currLayerIdx ][ refLayerIdx ] − 1 ), where currLayerIdx and refLayerIdx are equal to GeneralLayerIdx[ nuh_layer_id ] and GeneralLayerIdx[ refpicLayerId ], respectively.
· Each ILRP entry, when present, in RefPicList[ 0 ] or RefPicList[ 1 ] of a slice shall be an active entry.
...
[bookmark: _Ref520979223][bookmark: _Toc40123107]8.3.3	Decoding process for reference picture marking
...
If the current picture is a CLVSS picture, the following applies:
· All reference pictures currently in the DPB (if any) with the same nuh_layer_id as the current picture are marked as "unused for reference".
· [bookmark: _Hlk40429323]For each ILRP entry in RefPicList[ 0 ] or RefPicList[ 1 ], the picture is marked as "used for long-term reference".
Otherwise (the current picture is a not CLVSS picture), the following applies:
· For each LTRP entry in RefPicList[ 0 ] or RefPicList[ 1 ], when the picture is an STRP with the same nuh_layer_id as the current picture, the picture is marked as "used for long-term reference".
· Each reference picture with the same nuh_layer_id as the current picture in the DPB that is not referred to by any entry in RefPicList[ 0 ] or RefPicList[ 1 ] is marked as "unused for reference".
· For each ILRP entry in RefPicList[ 0 ] or RefPicList[ 1 ], the picture is marked as "used for long-term reference".
...
Patent rights declaration(s)
Bytedance Inc. may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).

	Page: 2	Date Saved: 2020-06-05
image1.png




image2.png




