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Introduction
This document is related to the discussions of S4-241197 (Scenario on streaming single asset) and S4-241164 (Ref model and evaluation framework) and makes proposals on candidate raw point cloud sequences. 

Raw Point Cloud Sequences
 Overview

For a raw point cloud sequence used in the context of this Technical Report, the following metadata is proposed:
· Name of the sequence
· Scenario
· Sequence key as provided in TR 26.956
· URI to zip file containing PLY files (URL to weblink where the original sequence is available)
· Name Format of files
· Frame count
· Start frame number
· Frame rate
· Geometry precision
· Color format
· Peak Value (bounding box resolution e.g. 1023, 2047) 
· Copyright statement
· Contact Person
Optionally, the following metadata could be added:
· Background
· TR26.956 reference
· Thumbnail preview
· Preview MP4
· Average point number per frame
· Duration
· MD5 of the zip file containing all point cloud frames 
· Size in bytes of the zip file containing all point cloud frames. 
A JSON scheme is defined in clause 2.2 for this matter. An example is provided in clause 2.3.

[bookmark: _Ref169882678] Json Scheme

JSON schema for the raw format is attached to the zip file:

{
    "$schema": "http://json-schema.org/draft-07/schema",
    "$id": "https://dash-large-files.akamaized.net/WAVE/3GPP/Beyond2D/ReferenceSequences/B2DPC-schema.json",
    "type": "object",
    "title": "The root schema",
    "description": "Schema for beyond 2D point cloud sequences.",
    "default": {},
    "required": [
        "Sequence",
        "Properties",
        "CopyRight",
        "Contact"
    ],
    "properties": {
        "Sequence": {
            "$id": "#/properties/Sequence",
            "type": "object",
            "title": "Schema for the Sequence",
            "description": "Includes all information about the sequence",
            "default": {},
            "required": [
                "Name",
                "Scenario",
                "Key"
            ],
            "properties": {
                "Name": {
                    "$id": "#/properties/Sequence/properties/Name",
                    "type": "string",
                    "title": "The Name schema",
                    "description": "Provides a unique name of the sequence."
                },
                "Background": {
                    "$id": "#/properties/Sequence/properties/Background",
                    "type": "string",
                    "title": "The Background schema",
                    "description": "Provides a background information on the sequence."
                },
                "Scenario": {
                    "$id": "#/properties/Sequence/properties/Scenario",
                    "type": "string",
                    "title": "The Scenario schema",
                    "description": "Provides information to which Scenario this sequence relates."
                },
                "Key": {
                    "$id": "#/properties/Sequence/properties/Key",
                    "type": "string",
                    "title": "The Key schema",
                    "description": "Provides the key used in TR 26.956.",
                    "examples": [
                        "S41"
                    ]
                },
                "TR26.956": {
                    "$id": "#/properties/Sequence/properties/TR26.956",
                    "type": "string",
                    "title": "The TR26.956 schema",
                    "description": "Provides the reference to TR26.956 used.",
                    "examples": [
                        "S41"
                    ]
                }
            },
            "additionalProperties": true
        },
        "Properties": {
            "$id": "#/properties/Properties",
            "type": "object",
            "title": "The Properties schema",
            "description": "the properties of the raw video.",
            "required": [
                "URI",
                "NameFormat",
                "frameCount",
                "startFrame",
                "frameRate",
                "geometryPrecision",
                "colorformat",
                "peak"
            ],
            "properties": {
                "URI": {
                    "$id": "#/properties/Properties/properties/URI",
                    "type": "string",
                    "title": "The URI schema",
                    "description": "Provides a reference/URL to the sequence point cloud data."
                },
                "thumbnail": {
                    "$id": "#/properties/Properties/properties/thumbnail",
                    "type": "string",
                    "title": "The thumbnail schema",
                    "description": "Provides a reference/URL to a typical frame of the video."
                },
                "preview": {
                    "$id": "#/properties/Properties/properties/preview",
                    "type": "string",
                    "title": "The preview schema",
                    "description": "Provides a reference/URL to an mp4 encoded video."
                },
                "NameFormat": {
                    "$id": "#/properties/Properties/properties/NameFormat",
                    "type": "string",
                    "title": "The NameFormat schema",
                    "description": "Provides a name of the sequence to which a frame index is added.",
                    "examples": [
                        "exemple%04d.ply"
                    ]
                },
                "frameCount": {
                    "$id": "#/properties/Properties/properties/frameCount",
                    "type": "integer",
                    "title": "The frameCount schema",
                    "description": "The number of point cloud frames in the sequence.",
                    "examples": [
                        327
                    ]
                },
                "startFrame": {
                    "$id": "#/properties/Properties/properties/startFrame",
                    "type": "integer",
                    "title": "The startFrame schema",
                    "description": "The first frame in the sequence that is to be used starting from 1.",
                    "default": 1,
                    "examples": [
                        1
                    ]
                },
                "frameRate": {
                    "$id": "#/properties/Properties/properties/frameRate",
                    "type": "integer",
                    "title": "The frameRate schema",
                    "description": "Framerate of the video.",
                    "examples": [
                        30
                    ]
                },
                "pointsCountMean": {
                    "$id": "#/properties/Properties/properties/pointsCountMean",
                    "type": "integer",
                    "title": "The average of points number per frame schema",
                    "description": "The average point number per frame.",
                    "examples": [
                        857241
                    ]
                },
                "geometryPrecision": {
                    "$id": "#/properties/Properties/properties/geometryPrecision",
                    "type": "integer",
                    "title": "The geometry procision schema",
                    "description": "geometry precision in bits of the point cloud sequence.",
                    "default": "10",
                    "examples": [
                        10
                    ]
                },
                "colorformat": {
                    "$id": "#/properties/Properties/properties/colorformat",
                    "type": "string",
                    "title": "The colorformat schema",
                    "description": "Format of texture attribute",
                    "default": "rgb",
                    "enum": [
                        "rgb",
                        "yuv"
                    ],
                    "examples": [
                        "rgb"
                    ]
                },
                "peak": {
                    "$id": "#/properties/Properties/properties/peak",
                    "type": "integer",
                    "title": "The peak schema",
                    "description": "peak of the point cloud sequence.",
                    "default": "1023",
                    "enum": [
                        1023,
                        2047
                    ],
                    "examples": [
                        1023
                    ]
                },
                "duration": {
                    "$id": "#/properties/Properties/properties/duration",
                    "type": "number",
                    "title": "The duration schema",
                    "description": "Duration of the sequence in seconds.",
                    "examples": [
                        5.46
                    ]
                },
                "md5": {
                    "$id": "#/properties/Properties/properties/md5",
                    "type": "string",
                    "title": "The md5 string",
                    "items": {
                        "description": "md5 of the zip files containing all point cloud frames.",
                        "type": "string",
                        "examples": [
                            "d055a94f35f7594776186fc5d09a9fa4"
                        ]
                    }
                },
                "size": {
                    "$id": "#/properties/Properties/properties/size",
                    "type": "integer",
                    "title": "The size integer",
                    "items": {
                        "description": "Size in bytes of the zip file containing all point cloud frames.",
                        "type": "integer",
                        "examples": [
                            149190147
                        ]
                    }
                }
            },
            "additionalProperties": true
        },
        "CopyRight": {
            "$id": "#/properties/CopyRight",
            "type": "string",
            "title": "The CopyRight schema",
            "description": "Copyright statement."
        },
        "Contact": {
            "$id": "#/properties/Contact",
            "type": "object",
            "title": "The Contact schema",
            "description": "A contact for the sequence.",
            "required": [
                "Name"
            ],
            "properties": {
                "Name": {
                    "$id": "#/properties/Contact/properties/Name",
                    "type": "string",
                    "title": "The Name schema",
                    "description": "The name of a person."
                },
                "Company": {
                    "$id": "#/properties/Contact/properties/Company",
                    "type": "string",
                    "title": "The Company schema",
                    "description": "Company."
                },
                "e-mail": {
                    "$id": "#/properties/Contact/properties/e-mail",
                    "type": "string",
                    "title": "The e-mail schema",
                    "description": "e-mail or web page link."
                },
                "generation": {
                    "$id": "#/properties/Contact/properties/generation",
                    "type": "string",
                    "title": "The generation schema",
                    "description": "Information on how the data was generated"
                }
            },
            "additionalProperties": true
        }
    },
    "additionalProperties": true
}


[bookmark: _Ref169882684] Example
An example is attached to the zip file:

{
    "Sequence": {
        "Name": "Exemple",
        "Background": "This is a B2DV format example",
        "Scenario": "Streaming of Beyond 2D Produced VoD Content",
        "Key": "S01",
        "TR26.956": "Annex X.Y.Z"
    },
    "Properties": {
        "URI": "https://dash-large-files.akamaized.net/WAVE/3GPP/Beyond2D/ReferenceSequences/file.zip",
        "thumbnail": "https://dash-large-files.akamaized.net/WAVE/3GPP/Beyond2D/ReferenceSequences/file.png",
        "preview": "https://dash-large-files.akamaized.net/WAVE/3GPP/Beyond2D/ReferenceSequences/file.mp4",
        "NameFormat": "exemple%04d.ply",
        "frameCount": 320,
        "startFrame": 0,
        "frameRate": 30,
        "pointsCountMean": 1000000,
        "geometryPrecision": 10,
        "colorformat": "rgb",
        "peak": 2047,
        "duration": 10.0,
        "md5": "d055a94f35f7594776186fc5d09a9fa4",
        "size": 11510343938
    },
    "CopyRight": "Conditions that are suitable for this study",
    "Contact": {
        "Name": "Celine Guede",
        "Company": "InterDigital",
        "e-mail": "celine.guede@interdigital.com",
        "generation": "provided by contact"
    }
}


Candidate raw point cloud sequences

Below is a first proposal for candidate raw point cloud sequences. Some sequences are under license agreement and must be protected with a password when stored on a server:

From XD Productions (see [1]):
· Footprod, 125 frames @ 25 fps
· Soccer02, 249 frames @ 30 fps
· Acrobat01, 449 frames @ 30 fps
· Acrobat02, 211 frames @ 30 fps
· Dancer01, 153 frames @ 30 fps
· Fakeswords, 250 frames @ 30 fps

From Volucap [2]:
· Thomas, 748 frames @ 25fps (please refer to [3])
· Mitch, 475 frames @ 25 fps (please refer to [4])
· DancingAliyah (RenderPeople), 1112 frames @ 30 fps (please refer to [5])

From Ultra Video Group, Tampere University [6], all sequences are at @ 25fps. Sequence details can be found in [7]:
· BlueBackpack
· BlueSpin
· BlueSquat
· CasualSpin
· CasualSquat
· ElegantDance
· ElegantWave
· FlowerDance
· FlowerWave
· Gymnast
· HelloGoodbye
· ReadyForWinter

Some details on sequences and likely more sequences will be given in a next version of the document.
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