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Abstract
In this contribution, we propose the syntax and semantics of CD text.
In currently CD text (w18669), there are several points that are unclear for usage or definitions, especially regarding the tile, attribute syntax, and frame combine coding. After clarifying their usage, we propose appropriate syntax and semantics.

Slice and Tile partitioning
Add the Definition of slice and tile partitioning
There is the definition of slice and tile in CD. But it is not enough to explain. So, we proposed to add the below description in CD text.

A tile is a group of slices with bounding box information. The bounding box information of each tile is specified in tile inventory. A tile may overlap another tile in the bounding box.
A slice is a set of points that can be decoded independently. Geometry and attribute information of each slice can be encoded/decoded independently. Each slice contains an index that identifies to which tile it belongs.

Correct the Semantics of unique_geometry_points_flag in GPS
Because duplicate tiles are allowed, so if there are tiles with overlapping areas, two or more slices may have the same point. Therefore, we suggest correcting appropriate expression like below. 

unique_geometry_points_flag equal to 1 indicates that in all slices included in the point cloud, all output points have unique positions in each slice. unique_geometry_points_flag equal to 0 indicates that in all slices included in the point cloud, two or more of the output points may have same positions in each slice.

Add the Syntax of unique_geometry_points_flag in SPS
Add a flag in SPS to indicate whether the all points have unique positions in the point cloud.
There is no need to use this flag in decode process of each slice (non-normative). But it’s useful for the application to know the all point is unique or not.


sps_unique_geometry_points_flag equal to 1 indicates that all output points have unique positions in the point cloud. sps_unique_geometry_points_flag equal to 0 indicates that two or more of the output points may have same positions in the point cloud.

Clarification of minimum number of tile and usage of tile inventory
The tile is a group of slices with bounding box. Since the minimum number of slice is 1, the minimum the number of tile is also 1. In that case, the bounding box of the tile is source bounding box signalled in SPS. 
If the bounding box information is known when the number of tiles is 1 as described above, tile inventory is required when there are 2 or more tiles. 

A. The case not to allow sending the tile inventory when the number of tile is 1 (default tile).
· Need to define the bounding box size of default tile. (=SPS.bounding box).
· Need to define the tile_id in slice header (= 0)
· Minimum number of the tile in tile inventory is 2.

B. The case to allow sending the tile inventory when the number of tile is 1.
· Need to clarify there is the case when tile inventory is not send.
· Minimum number of the tile in tile inventory is 1. 
· When the number of the tile is equal to 1
· How to restrict the bounding box origin/size?

After clarifying the above, some of semantics are needed to clarify.
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Clarification the syntax relationship on Attribute
Figure 1 show the syntax relationship on metadata of Attribute.

The relationship of below is clear.
1. APS and SPS :  are related by sps_id
2. Attribute Slice and APS are related by aps_id



[image: ]
[bookmark: _Ref21109414][bookmark: _Ref21109409]Figure 1 Syntax relationship on Attribute

Clarification: The relationship between each attribute Information in SPS and Attribute Slice

It is unclear that the syntax that indicates the relationship between each attribute information in SPS and Attribute Slice. The use of sps_attr_id in slice header to refer attribute information in SPS is clear in CD text and be used in TMC13v7.
But it is unclear SPS side. The relationship identifier in SPS is instance_id  ? If yes, we propose to use the same syntax names and make clear each relationship, otherwise the new syntax is needed.

Add the syntax: The relationship between each attribute Information in SPS and Attribute Parameter Set
There is no identifier to refer to the corresponding attribute information in SPS from APS.
We propose to add the syntax instance_id in APS.



Support combine coding (attribute_type =  frame index )
 G-PCC supports the frame combine coding. 
That process is, 
  1. Combine some frame into combined frame with frame index.
  2. Encode combined frame, and encode frame index as a new attribute
[image: ]
Figure 2 Image of combined frame

In combine coding, some frames are combined if there is a correlation between frames. That means, the number of frames to be combined changes adaptively and may or may not be combined. In that case, attribute of frame index exists only in combined frame and not exist in not combined frame.

It is necessary to describe the standards in consideration when attribute_type = frame index of another future attribute type. And syntax should be support the use case of frame combine coding.
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Restrict QP parameter and unique_geometry_points_flag
When using combine coding, to indicate the number of duplicated frames in leaf node in geometry slice data, 

1. unique_geometry_points_flag should be set to 0
2. Frame index in attribute should be encode as lossless encoding (should not be quantized). 
Therefore, we propose to add the below description in the draft. 

When the attribute type is a frame index, if unique_geometry_points_flag is not equal to 0 or QP value (SliceQpY) is not equal to 4, the bitstream  is handled as non-conforming bitstream.


Clarification: The syntax relationship on Attribute
We want to confirm if current syntax support below use case and correct or not below method.

If the frame is not combined, there is no attribute information (APS and Attribute slice).

1. SPS should not be change in a sequence, so even if there is no attribute information in the frame, the attribute information that attribute_type is frame_index should be  signalled in SPS.
2. The syntax to identify the attribute information in SPS and each APS and slice is needed as mentioned at chapter 0.


[image: ]
Figure 3 The syntax relationship when using Frame Combine coding

Conclusion
In this contribution, we explain the clarification and modification of syntax and semantics of CD text. We want to clear the points that are unclear in CD text, and add or correct to appropriate syntax and semantics.
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