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Scope
This document specifies the reference software for carriage of G-PCC data as specified in ISO/IEC 23090-18. The information provided describes the reference software modules and the features that it supports. It also provides a description of how the reference software can be utilized. Finally, it also provides a description of conformance test vectors.
[Ed. (DP): The proponents of the technologies in 23090-18 still need to participate more actively in the development of the software as documented here. We expect more participation from the proponents before MPEG#138submitted 10 merge requests which are pending a review. The current status of the development can be found in this google sheet.]
Normative references
The following documents are referred to in the text in such a way that some or all of their content constitutes requirements of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.
ISO/IEC 23090-18:2021, Information technology — Coded representation of immersive media — Part 18: Carriage of geometry-based point cloud compression data
ISO/IEC 14496-12:2021, Information technology — Coding of audio-visual objects — Part 12: ISO base media file format
Terms and definitions
For the purposes of this document, the terms and definitions given in ISO/IEC FDIS 23090-18 and the following apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:
· ISO Online browsing platform: available at https://www.iso.org/obp
· IEC Electropedia: available at http://www.electropedia.org 
Abbreviated terms
For the purposes of this International Standard, the following abbreviations apply:
	ISOBMFF
	ISO base media file format

	PCC
	point cloud compression

	G-PCC
	Geometry-based point cloud compression (specified in ISO/IEC 23090-9)


Reference software for ISO/IEC 23090-18
General
The source code for ISO/IEC 23090-18 reference software is available on MPEG’s GitLab server and is accessible to MPEG members via the following URL:
http://mpegx.int-evry.fr/software/MPEG/Systems/PCC-SYS/23090-18-conformance
All merge requests should be submitted to the repository on MPEG’s GitLab server after following the contribution guidelines from CONTRIBUTING.md file.
[Ed. (DP): We should consider making public mirror for releases on MPEG’s GitHub account.]
Overview
The G-PCC carriage reference software utilizes in the architecture the reference software for the ISOBMFF libisomediafile, the reference software for G-PCC mpeg-pcc-tmc13 and other miscellaneous supporting libraries. Figure 1 shows the simplified overview of the architecture for the reference software implementation. Boxes with a gray colored background are in the scope of the reference software implementation.
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[bookmark: _Ref85538725]Figure 1: Architecture overview
The reference software implementation consists of the G-PCC carriage library libGPCCCarriage, and the command line application with the name GPCCCarriageApp. While the library implements an API to parse and write data structures as defined in 23090-18, the command line application uses this API together with other helping libraries to implement actual multiplexing and demultiplexing functionality.
Feature support list
Table 1 summarizes a list of features adopted in the G-PCC carriage specification and indicates which features are currently supported by the reference software.
[bookmark: _Ref85543361]Table 1: G-PCC Reference Software Feature Support List
	
	Feature
	4CCs
	Version
	Support
	Status

	Common
	GPCCConfigurationBox
	gpcC
	0
	FALSE
	TBD

	
	GPCCComponentInfoBox
	ginf
	0
	FALSE
	TBD

	
	GPCCScalabilityInfoBox
	gsci
	0
	FALSE
	TBD

	
	TileInventoryInfoEntry
	gtii
	0
	FALSE
	TBD

	Single track
	GPCCSampleEntry (single track)
	gpe1 gpeg
	0
	FALSE
	TBD

	
	Multiplexer
	N/A
	
	FALSE
	TBD

	
	Demultiplexer
	N/A
	
	FALSE
	TBD

	
	Sub-samples
	N/A
	
	FALSE
	TBD

	Multi track
	GPCCSampleEntry (multiple tracks)
	gpc1 gpcg
	0
	FALSE
	TBD

	
	Multiplexer
	N/A
	
	FALSE
	TBD

	
	Demultiplexer
	N/A
	
	FALSE
	TBD

	
	Sub-samples
	N/A
	
	FALSE
	TBD

	
	Alternative tracks
	N/A
	
	FALSE
	TBD

	
	GPCCSampleEntry (Tile-base track)
	gpeb gpcb
	0
	FALSE
	TBD

	
	GPCCTileSampleEntry
	gpt1
	0
	FALSE
	TBD

	
	GPCCTileConfigurationBox
	gptC
	
	FALSE
	TBD

	
	Multiplexer (tiles)
	N/A
	
	FALSE
	TBD

	
	Demultiplexer (tiles)
	N/A
	
	FALSE
	TBD

	
	Sub-samples (tiles)
	N/A
	
	FALSE
	TBD

	Non-timed
	GPCCItemData
	gpe1 gpc1 gpeb
	0
	FALSE
	TBD

	
	GPCConfigurationProperty
	gpcC
	0
	FALSE
	TBD

	
	GPCCComponentInformationProperty
	ginf
	0
	FALSE
	TBD

	
	GPCCSpatialRegionInfoProperty
	gpsr
	0
	FALSE
	TBD

	
	GPCC Tile Item
	gpt1
	0
	FALSE
	TBD

	
	GPCCTileInfoProperty
	gpti
	0
	FALSE
	TBD

	
	Sub-sample item property
	???
	
	FALSE
	TBD

	Partial access
	Vector3
	N/A
	0
	TRUE
	OK

	
	GPCCBoundingBox
	N/A
	0
	FALSE
	TBD

	
	TileMappingInfo
	N/A
	0
	FALSE
	TBD

	
	GPCCSpatialRegionStruct
	N/A
	0
	FALSE
	TBD

	
	GPCCSpatialRegionInfoBox
	gpsr
	0
	FALSE
	TBD

	
	DynamicGPCCSpatialRegionSampleEntry
	gpdr
	0
	FALSE
	TBD

	
	Static partial access multiplexer
	N/A
	
	FALSE
	TBD

	
	Static partial access demultiplexer
	N/A
	
	FALSE
	TBD

	
	Dynamic partial access multiplexer
	N/A
	
	FALSE
	TBD

	
	Dynamic partial access demultiplexer
	N/A
	
	FALSE
	TBD

	Viewport metadata
	ExtCameraInfoStruct
	N/A
	0
	FALSE
	TBD

	
	IntCameraInfoStruct
	N/A
	0
	FALSE
	TBD

	
	ViewportInfoStruct
	N/A
	0
	FALSE
	TBD

	
	GPCCViewportInfoConfigurationBox
	gvpC
	0
	FALSE
	TBD

	
	DynamicGPCCViewportSampleEntry
	gpdv
	0
	FALSE
	TBD

	
	Static viewport multiplexer
	N/A
	
	FALSE
	TBD

	
	Static viewport demultiplexer
	N/A
	
	FALSE
	TBD

	
	Dynamic viewport multiplexer
	N/A
	
	FALSE
	TBD

	
	Dynamic viewport demultiplexer
	N/A
	
	FALSE
	TBD



Usage of GPCCCarriageApp
TBD Describe how the GPCCCarriageApp can be used and point to a GitLab README where it also will be described.
Copyright disclaimer for software modules
Each source code module in this document contains copyright disclaimer, which shall not be removed from the source code module.
A generic disclaimer is provided below:
	The copyright in this software is being made available under the BSD License, included below. This software may be subject to other third party and contributor rights, including patent rights, and no such rights are granted under this license.

Copyright (c) 2010-2021, ISO/IEC
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:
  * Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.
  * Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the documentation and/or other materials provided with the distribution.
  * Neither the name of the ISO/IEC nor the names of its contributors may be used to endorse or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OFTHE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.



Conformance for ISO/IEC 23090-18
TBD describe what this section is about and provide information on how to find conformance files and what those files include
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