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_____________________________
Abstract
This contribution intends to provide a summary of the 139 proposals on syntax for one slice per picture submitted to this JVET meeting.
It is suggested that this summary, in terms of a list of design questions, is used for the reviewing of these proposals, such that the discussions can be in a more structured and efficient manner.

List of design questions on syntax for one slice per picture
1) Add an SPS flag sps_one_slice_per_picture_flag (or a different name with the same semantics: sps_picture_header_in_slice_header_flag). (R0060, R0118)
a. When sps_one_slice_per_picture_flag is equal to 1, skip the signalling of sps_num_subpics_minus1 and sps_independent_subpics_flag and infer the values. (R0060)
b. When sps_one_slice_per_picture_flag is equal to 1, skip the signalling of subpic_info_present_flag. (R0118)
2) Skip the signalling of the 6 PPS flags rpl_info_in_ph_flag, dbf_info_in_ph_flag, sao_info_in_ph_flag, alf_info_in_ph_flag, wp_info_in_ph_flag, qp_delta_info_in_ph_flag under certain conditionwhen each picture contains one slice and infer them to be equal to 0. (R0060, R0113, R0124)
a. Skip them when a new PPS flag pps_one_slice_per_picture_flag is equal to 1, and infer their values to be equal to 0 under this condition. (R0060)
i. Also skip the PPS SEs pps_num_subpics_minus1, rect_slice_flag, single_slice_per_subpic_flag, num_slices_in_pic_minus1, and loop_filter_across_slices_enabled_flag (if this flag remains in the PPS) under this condition and infer the values. (R0060)
b. Skip them when the existing PPS flag no_pic_partition_flag is equal to 1, and infer their values to be equal to 0 under this condition. (R0113)
c. Skip them when a new PPS flag all_pic_coding_info_present_in_ph_flag is equal to 1, and infer their values to be equal to 1 under this condition. (R0124)
3) When slice headers referring to the PPS have picture_header_in_slice_header_flag equal to 1, require alf_info_in_ph_flag to be equal to 1. (R0200, R0202)
4) When slice headers referring to the PPS have picture_header_in_slice_header_flag is equal to 1, require rpl_info_in_ph_flag, dbf_info_in_ph_flag, sao_info_in_ph_flag, wp_info_in_ph_flag, qp_delta_info_in_ph_flag to be equal to 1. (R0200, R0202)
5) When picture_header_in_slice_header_flag is equal to 1, regardless of the value of wp_info_in_ph_flag, pred_weight_table syntax structure is signalled in slice header and not as part of picture_header syntax structure. (R0220)
a. Or add a constraint such that picture_header_in_slice_header_flag and wp_info_in_ph_flag shall not be both equal to 1 (technically equivalent to requiring the value of wp_info_in_ph_flag to be equal to 0 when slice headers referring to the PPS have picture_header_in_slice_header_flag equal to 1). (R0220)
6) Skip the signalling of the SH syntax element (SE) slice_address when the picture contains only one slice and infer its value. (R0060, R0104, R0162, R0189, R0202, R0210)
a. Skip it when a new PPS flag pps_one_slice_per_picture_flag is equal to 1. (R0060)
b. Skip it when the existing SH flag picture_header_in_slice_header_flag is equal to 1. (R0104, R0162, R0189, R0202, R0210)
7) Skip the signalling of the SH SE num_tiles_in_slice_minus1when the picture contains only one slice and infer its value. (R0060, R0104, R0202, R0210)
a. Skip it when a new PPS flag pps_one_slice_per_picture_flag is equal to 1. (R0060)
b. Skip it when the existing SH flag picture_header_in_slice_header_flag is equal to 1. (R0104, R0202, R0210)
i. Also skip it when NumTilesInPic − slice_address is not greater than 1. (R0210)
8) Even when skipping of signalling of the SH SE num_tiles_in_slice_minus1 as in the item above is not done, infer num_tiles_in_slice_minus1, when not present, to be equal to NumTilesInPic − 1. (R0060, R0104)
9) Skip the signalling of the SH SE slice_subpic_id when the picture contains only one slice and infer its value. (R0189)
a. Skip it when an existing SH flag picture_header_in_slice_header_flag is equal to 1. (R0189)
10) When picture_header_in_slice_header_flag is equal to 1, skip the signalling of the SH SE num_ref_idx_active_override_flag and infer its value to be equal to 0. (R0202)
11) Add a constraint such that when subpic_info_present_flag is equal to 1, the value of picture_header_in_slice_header_flag shall be equal to 0 (technically equivalent to "When picture_header_in_slice_header is equal to 1, the value of subpic_info_present_flag shall be equal to 0." but editorially the constraint should be expressed on picture_header_in_slice_header_flag). (R0189, R0202)
12) Add a constraint such that when slice headers referring to the SPPS contain the PH syntax structure, separate_colour_plane_flag shall be equal to 0. (technically equivalent to "When separate_colour_plane_flag is equal to 1, the value of picture_header_in_slice_header_flag shall be equal to 0.", but editorially the constraint should be expressed on picture_header_in_slice_header_flag). (R0202)
13) Change the text for determination of the first VCL NAL unit of an AU:
a. A to be as follows: (R0163)
If a PH NAL unit is present in a PU, let firstVclNalUnitInPic be the first VCL NAL unit that follows the PH NAL unit; otherwise let firstVclNalUnitInPic be the only one VCL NAL unit in a PU. firstVclNalUnitInPic is the first VCL NAL unit of an AU (and consequently the PU containing the VCL NAL unit is the first PU of the AU) when the VCL NAL unit is the first VCL NAL unit that follows a PH NAL unit and one or more of the following conditions are true:
–	The value of nuh_layer_id of the VCL NAL unit is less than the nuh_layer_id of the previous picture in decoding order.
–	The value of ph_pic_order_cnt_lsb of the VCL NAL unit differs from the ph_pic_order_cnt_lsb of the previous picture in decoding order.
–	PicOrderCntVal derived for the VCL NAL unit differs from the PicOrderCntVal of the previous picture in decoding order.
b. As follows: (R0124)
A VCL NAL unit is the first VCL NAL unit of an AU (and consequently the PU containing the VCL NAL unit is the first PU of the AU) when the VCL NAL unit is the first VCL NAL unit that follows a PH NAL unit or has picture_header_in_slice_header_flag equal to 1 and one or more of the following conditions are true:
...
14) Mandate the EOS NAL unit for easy detection of the first VCL NAL unit of a coded picture. (R0163)
a. Replace the SH flag picture_header_in_slice_header_flag with a variable derived based on the presence of the PH NAL unit. (R0163)
15) Change the semantics of the 6 PPS flags rpl_info_in_ph_flag, dbf_info_in_ph_flag, sao_info_in_ph_flag, alf_info_in_ph_flag, wp_info_in_ph_flag, qp_delta_info_in_ph_flag as follows (R0251):
rpl_info_in_ph_flag equal to 1 specifies that reference picture list information is present in the PH syntax structure and not present in slice headers referring to the PPS that do not contain a PH syntax structure. rpl_info_in_ph_flag equal to 0 specifies that reference picture list information is not present in the PH syntax structure and may be present in slice headers referring to the PPS that do not contain a PH syntax structure.
dbf_info_in_ph_flag equal to 1 specifies that deblocking filter information is present in the PH syntax structure and not present in slice headers referring to the PPS that do not contain a PH syntax structure. dbf_info_in_ph_flag equal to 0 specifies that deblocking filter information is not present in the PH syntax structure and may be present in slice headers referring to the PPS that do not contain a PH syntax structure. When not present, the value of dbf_info_in_ph_flag is inferred to be equal to 0.
sao_info_in_ph_flag equal to 1 specifies that SAO filter information is present in the PH syntax structure and not present in slice headers referring to the PPS that do not contain a PH syntax structure. sao_info_in_ph_flag equal to 0 specifies that SAO filter information is not present in the PH syntax structure and may be present in slice headers referring to the PPS that do not contain a PH syntax structure
alf_info_in_ph_flag equal to 1 specifies that ALF information is present in the PH syntax structure and not present in slice headers referring to the PPS that do not contain a PH syntax structure. alf_info_in_ph_flag equal to 0 specifies that ALF information is not present in the PH syntax structure and may be present in slice headers referring to the PPS that do not contain a PH syntax structure.
wp_info_in_ph_flag equal to 1 specifies that weighted prediction information may be present in the PH syntax structure and not present in slice headers referring to the PPS that do not contain a PH syntax structure. wp_info_in_ph_flag equal to 0 specifies that weighted prediction information is not present in the PH syntax structure and may be present in slice headers referring to the PPS that do not contain a PH syntax structure. When not present, the value of wp_info_in_ph_flag is inferred to be equal to 0.
qp_delta_info_in_ph_flag equal to 1 specifies that QP delta information is present in the PH syntax structure and not present in slice headers referring to the PPS that do not contain a PH syntax structure. qp_delta_info_in_ph_flag equal to 0 specifies that QP delta information is not present in the PH syntax structure and mayshall be present in slice headers referring to the PPS that do not contain a PH syntax structure.

List of proposals on syntax for one slice per picture (139)
JVET-R0060 AHG9/AHG12: On CLVSs with one slice per picture [Y.-K. Wang, Z. Deng, L. Zhang, K. Zhang, J. Xu (Bytedance)]
This contribution proposes the following changes related to CLVSs in which each picture contains only one slice:
1) In the SPS, add sps_one_slice_per_picture_flag, and, when sps_one_slice_per_picture_flag is equal to 1, skip the signalling of sps_num_subpics_minus1 and sps_independent_subpics_flag and infer the values instead. In addition, the following changes are also proposed:
a. Require the value of sps_one_slice_per_picture_flag to be equal to 1 when one_slice_per_pic_constraint_flag is equal to 1.
b. When sps_one_slice_per_picture_flag is equal to 1, the value of picture_header_in_slice_header_flag shall be equal to 1.
2) In the PPS, add pps_one_slice_per_picture_flag, which is required to be equal to sps_one_slice_per_picture_flag, and when pps_one_slice_per_picture_flag is equal to 1, skip the signalling of pps_num_subpics_minus1, rect_slice_flag, single_slice_per_subpic_flag, num_slices_in_pic_minus1, loop_filter_across_slices_enabled_flag, rpl_info_in_ph_flag, dbf_info_in_ph_flag, sao_info_in_ph_flag, alf_info_in_ph_flag, wp_info_in_ph_flag, qp_delta_info_in_ph_flag, slice_address and num_tiles_in_slice_minus1 and infer the values instead.
The proposed spec text changes are included in the attachment enclosed in the zip file of this contribution.

JVET-R0104 AHG9: On Raster-scan Slice Signalling [S. Deshpande, J. Samuelsson, A. Segall, P. Cowan (Sharp)]
[bookmark: OLE_LINK159][bookmark: OLE_LINK160]Following is proposed:
· Proposal 1: For raster-scan slices, it is proposed not to signal slice_address when picture header is included in slice header. The value of slice_address is inferred in this case. 
· Proposal 2: For raster-scan slices, it is proposed not to signal num_tiles_in_slice_minus1 when picture header is included in slice header. As a part of proposal 2, also a missing inference rule is proposed for num_tiles_in_slice_minus1 syntax element. This missing inference rule is also applicable to VVC WD8 independent of the conditional signalling aspect of proposal 2.

JVET-R0113 AHG9: On Picture Parameter Set [J. Samuelsson, S. Deshpande, A. Segall (Sharp)]
Item 2 of this contribution belongs to this category.
Item 2 proposes that, when there is no picture partitioning, not to signal the PPS-level flags that indicate whether parameters are signalled in picture header or in slice header (e.g., rpl_info_in_ph_flag, sao_info_in_ph_flag, etc. – six flags) always send these in the SH. Infer them to be equal to 0. (JVET-R0113 proposal 2).
This is related to R0251 item 3.

JVET-R0118 AHG9/AHG12: On signalling of subpicture partitioning in SPS [B. Choi, S. Wenger, S. Liu (Tencent)]
Item 1 of this contribution belongs to this category.
Proposal-1: Signaling sps_picture_header_in_slice_header_flag

JVET-R0162 AHG9: PPS and SH syntax cleanup [J. Chen, J. Luo, Y. Ye, R.-L. Liao (Alibaba)]
Item 3 (skip signalling of slice_address) of this contribution belongs to this category.
This contribution includes three aspects for PPS and SH syntax cleanup as follows
1. ...
2. ...
3. It is proposed to skip signaling of slice_address when picture_header_in_slice_header_flag is equal to 1 to avoid unnecessary signalling.

JVET-R0163 AHG9: On Picture Header [J. Chen, J. Luo, Y. Ye, R.-L. Liao (Alibaba)]
This contribution includes three aspects.
The first aspect is a bugfix for the definition of the first VCL NAL unit of an AU.
The second aspect is to mandate the EOS in order to easily detect the first VCL NAL unit of a coded picture.
Based on the second aspect, the third aspect is to replace picture_header_in_slice_header_flag in slice header with a variable which is derived by the presence of the PH NAL unit. By doing this, the number of bitstream conformance constraints are reduced.

JVET-R0189 AHG9: On picture_header_in_slice_header_flag syntax element [Hendry, S. Kim, J. Nam, H. Jang, J. Lim (LGE)]
This contribution proposes the following changes related to the signalling of the syntax element picture_header_in_slice_header_flag:
1. When subpicture is enabled, picture header information shall not be present in slice header. It is proposed to add a constraint such that when subpicture_info_present_flag is equal to 1, the value of picture_header_in_slice_header_flag shall be equal to 0.
2. When picture_header_in_slice_header_flag is equal to 1, both slice_subpic_id and slice_address syntax elements are not present in slice header as their values can be inferred.

JVET-R0200 AHG9: APS information signalling in Slice Header [G. Laroche, N. Ouedraogo, P. Onno (Canon)]
The second aspect (on alf_info_in_ph_flag) of item 2 of this contribution belongs to this category.
That aspect is as follows: When picture_header_in_slice_header_flag is equal to 1, require alf_info_in_ph_flag to be equal to 1.

JVET-R0202 AHG9: Syntax cleanups when Picture Header is in the Slice Header [G. Laroche, N. Ouedraogo, P. Onno (Canon)]
Items 2-4, and the num_tiles_in_slice_minus1 and slice_address aspects of item 1 of this contribution belong to this category.
In order to remove some redundant signaling in the slice header, this contribution proposes some modifications of the VVC specifications when the picture header structure is inside the slice header (e.g. the picture_header_in_slice_header_flag is equal to 1) as only one slice is enabled under such condition.
1. [bookmark: _Hlk36921926][bookmark: _Hlk36922099]In a first aspect, when PH structure is in the SH, the syntax elements slice_lmcs_enabled_flag, slice_explicit_scaling_list_used_flag, num_tiles_in_slice_minus1 and slice_address are not signalled in the slice header and their values are inferred.
2. In a second aspect, it is proposed to add an explicit constraint to require separate_colour_plane_flag and subpic_info_present_flag to be equal to 0 when PH structure is in the SH.
3. In a third aspect, it is proposed to clarify the value of the flags qp_delta_info_in_ph_flag, rpl_info_in_ph_flag, dbf_info_in_ph_flag, sao_info_in_ph_flag, wp_info_in_ph_flag, alf_info_in_ph_flag when PH structure is in the SH by adding semantics.
4. In a fourth aspect, it is proposed to avoid the overriding of the reference picture list in the SH when picture_header_in_slice_header_flag is equal to 1.

JVET-R0210 AHG9: Cleanup of Picture Header Syntax Structure in Slice Header [S. Esenlik, B. Wang, A. Kotra, E. Alshina (Huawei)]
The num_tiles_in_slice_minus1 and slice_address aspects of this contribution belong to this category.
In the 17th JVET meeting in Brussels it was decided to adopt the possibility of including the picture header syntax structure in the slice header. The present contribution proposes refinements to the slice header, especially for the case when PH is included in the slice header. Namely it is proposed to condition the inclusion of following three syntax elements in slice header on the presence of picture header syntax structure in slice header:
· num_tiles_in_slice_minus1
· slice_address

JVET-R0220 AHG9: Weight prediction syntax cleanup [J. Luo, J. Chen, Y. Ye (Alibaba)]
In VVC draft 8, when weighted bi-prediction is enabled and pred_weight_table syntax is signalled as part of PH syntax structure inside a slice header, weighted prediction parameters for list 1 are unnecessarily signalled for P slices. Two methods are proposed in this contribution.
In the first method, when picture_header_in_slice_header_flag is equal to 1, regardless of the value of wp_info_in_ph_flag, pred_weight_table syntax structure is signaled in slice header, but not as part of picture_header syntax structure.
In the second method, an encoder constraint is proposed to disallow both picture_header_in_slice_header_flag and wp_info_in_ph_flag being equal to 1.

JVET-R0251 AHG9: Fixes related to the picture header [M. Pettersson, R. Sjöberg, M. Damghanian, Z. Zhang, J. Enhorn (Ericsson)]
Item 3 of this contribution belong to this category.
This contribution proposes the following changes to the picture header in the VVC specification:
3) Change the semantics for rpl_info_in_ph_flag, dbf_info_in_ph_flag, sao_info_in_ph_flag, alf_info_in_ph_flag, wp_info_in_ph_flag and qp_delta_info_in_ph_flag by removing the text “that do not contain a PH syntax structure” such that when these flags are equal to 0, the corresponding parameters may be present in slice headers that contain a PH syntax structure. It is further proposed to replace may with shall in the semantics for qp_delta_info_in_ph_flag, such that qp_delta_info_in_ph_flag equal to 0 specifies that QP delta information is not present in the PH syntax structure and shall be present in slice headers referring to the PPS. (expressed intent)

JVET-R0124 AHG9: Clean-ups on picture header [B. Choi, S. Wenger, S. Liu (Tencent)] [late]
Items 1 and 2 of this contribution belong to this category.
In this contribution, the following modifications on syntax and semantics related to picture header are proposed:
· Proposal-1: Signaling all_pic_coding_info_present_in_ph_flag in PPS as a gate flag to save some bits to specify whether the picture-level coding tool information is present in PH or SH
· Proposal-2: Correcting the identification of the first VCL NAL unit of a PU or AU
· Proposal-3: Modification on the semantics of gdr_or_irap_pic_flag to cope with the case that mixed_nalu_types_flag is equal to 1
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