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Introduction
During the SA4#122 a new section on volumetric video support was added as background to the MeCAR Permanent document with an indication from proponents to work toward defining the required media capabilities to support volumetric video coding for different MeCAR device types, one possible codec for volumetric video being the Visual Volumetric Video-based Coding (V3C) standard.
Before starting work on the defining required media capabilities related to volumetic video, the contribution proposes how to specify the volumetric video codec in the TS 26.119. The changes are proposed for the MeCAR Permanent document v 5.1 (S4aV230017).
Note that in this document we mainly consider IF-4 (the interface between the Media Access Function and the 5G System for user plane data) as defined in section 4.1 of the Permanent document and presented on Figure 1. The client architecture figure is shown here for reference only. 
Additionally, the contribution provides information on the coding capabilities of Visual Volumetric Video-based Coding (V3C).
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[bookmark: _Ref131420633]Figure 1 Client architecture from MeCAR Permanent document 
[bookmark: _Ref131421749]Pseudo Change Request

[bookmark: _Toc128127085]2.2	Abbreviations
PLR - Point Local Reconstruction
EOM - Enhanced Occupancy Mode
VUI - Volumetric Usability Information (when used in reference to V3C)

[bookmark: _Toc100830968][bookmark: _Toc128127146]6.7	3D Media capabilities
6.7.1	V3C coding capabilities
6.7.1.1 General
ISO/IEC 23090-5 specifies a generic mechanism for volumetric video coding, i.e., visual volumetric video-based coding (V3C), that may be used by applications targeting volumetric content, such as point clouds or immersive video with depth. The applications of V3C target point cloud representations of volumetric frames in Annex H of ISO/IEC 23090-5 (V-PCC). ISO/IEC 23090-12  specifies the applications of V3C targeting Immersive Video (MIV).
Unlike two dimensional image or video coding standards, the V3C standard specifies profiles as a combination of three components, namely CodecGroup, Toolset, and Reconstruction components. 
The CodecGroup component indicates video decoding specifications and their profiles, e.g., Main 10 as specified in ISO/IEC 23008-2, that is used for encoding V3C video components. The CodeGroup profile component affects only V3C video components and does not have impact on V3C atlas component. The Toolset profile component indicates the coding tools that could be used to generate the conformant bitstream and shall be supported by a decoder. The Toolset profile component affects only the V3C atlas components and does not have impact on the V3C video component. The CodecGroup and Tolset components specify conformance point A in ISO/IEC 23090-5.
The Reconstruction profile component describes conformance point B in ISO/IEC 23090-5 and it is specifying the pre-reconstruction, reconstruction, post-reconstruction, and adaptation tools supported or recommended to achieve conformance in terms of 3D reconstruction. A decoder may support and may be able to conform to multiple reconstruction profiles specified in ISO/IEC 23090-5. However, the Reconstruction profile a decoder selects to operate in, is outside the scope of ISO/IEC 23090-5. When a decoder claims to be operating at a particular conformance point B, it shall be capable of reconstructing a volumetric frame according to the reconstruction recommendations specified by that profile.
The following subsections further summarize profile, tier and level structure for V3C codecs.
6.7.1.2 V3C decoder conformance points
V3C profiles follow a structured and flexible definition to allow for clearly identifying two distinct conformance points, Conformance Point A and Conformance Point B. These conformance points are illustrated in the decoding block diagram shown in Figure X.
[image: ]Figure X V3C decoding block diagram with decoding conformance points A and B
The first conformance point, point A, covers the decoded video sub-bitstreams and atlas sub-bitstream. It also covers the derived block to patch map information. The second conformance point, point B, covers the reconstruction process.
In order to signal the required decoding capability at given conformance point V3C utilizes a combination of syntax elements ptl_tier_flag, ptl_level_idc, ptl_profile_codec_group_idc, ptl_profile_toolset_idc, and ptl_profile_reconstruction_idc that are present in the V3C bitstream. A mapping of the syntax elements to a given conformance point is shown in Figure X2. 
[image: ]
Figure X2 - V3C profile, level, and tier structure
V3C bitstreams conforming to a specified tier and level obey the following constraints for each atlas bitstream, where tiers, main (MT) and high (HT) relate directly to the video bitstream level limits.
· V3C bitstream level 
· Maximum of PROJECTED, EOM, and RAW points per second
· Maximum of PROJECTED, EOM, and RAW points per atlas frame
· Maximum number of maps
· Maximum number of attributes 
· Maximum number of attribute dimensions (channels)
· Atlas bitstream level
· Maximum of PROJECTED, EOM, and RAW patches per atlas frame
· Maximum of PROJECTED, EOM, and RAW patches per second
· Maximum number of tiles per atlas 
· Maximum atlas size 
· Maximum atlas bitrate
· Video bitstream level
· Maximum luma picture size
· Maximum aggregated luma sample rate 
· Maximum bitrate per video stream
· Maximum aggregated video stream bitrate
The CodecGroup and Toolset profile components describe conformance point A. More specifically, CodecGroup describes video decoding specifications and their profiles, and Toolset specifics tools (e.g., use of EOM and PLR etc) allowed, i.e., define constrains on the atlas bitstream syntax structures.
· CodecGroup
· AVC Progressive High
· HEVC Main10
· HEVC444
· VVC Main 10
· HEVC Main
· MP4RA (codec specified by a fourcc registered at mp4ra.org)
· Toolset
· V-PCC Basic (specified Annex H of ISO/IEC 23090-5)
· V-PCC Basic Still (specified Annex H of ISO/IEC 23090-5)
· V-PCC Extended (specified Annex H of ISO/IEC 23090-5)
· V-PCC Extended Still (specified Annex H of ISO/IEC 23090-5)
· MIV Main (specified Annex A of ISO/IEC 23090-12)
· MIV Extended (specified Annex A of ISO/IEC 23090-12)
· MIV Geometry Absent (specified Annex A of ISO/IEC 23090-12)
The V3C bitstream profile, level and tier syntax further indicates the number of maximum required video decoder instantiations, from 0 to a maximum of 32 video decoder instances.
To indicate profile conformance of a bitstream or decoder at conformance point A, it is only needed to consider the CodecGroup and Toolset profile components. Decoders conforming to a V3C profile at conformance point A at a specific level of a specific tier shall be capable of decoding all V3C bitstreams or collection of V3C sub-bitstreams, for which all of the following conditions apply:
· The V3C bitstream or the collection of V3C sub-bitstreams are indicated to conform to the supported CodecGroup and Toolset profile components.
· The V3C bitstream or the collection of V3C sub-bitstreams are indicated to conform to a level that is lower than or equal to the specified level.
· The V3C bitstream or the collection of V3C sub-bitstreams are indicated to conform to a tier that is lower than or equal to the specified tier.
The Reconstruction profile component describes conformance point B, specifying the pre-reconstruction, reconstruction, post-reconstruction, and adaptation tools supported or recommended to achieve conformance in terms of 3D reconstruction. 
A decoder may support and may be able to conform to multiple reconstruction profiles as specified. When a decoder claims to be operating at a particular conformance point B, it shall be capable of reconstructing a volumetric frame according to the reconstruction recommendations specified by that profile.
6.7.1.3. Requirements to consider for MeCAR
V3C capabilities are suited for device Type 3 and 4 in MeCAR that have enough processing capability to decode and render a V3C object. For other device types, split rendering may be used. 
The MeCAR specification would need to define at least conformance point A as described above for IF-4. When defining V3C support, two sub-operation points should be defined: video operation point and rendering metadata operation point (equivalent to CodecGroup profile component and toolset in comformance Point A of V3C media profiles). Video Operation Point defines the requirements of the video components in a V3C bitstream, which inludes the following:
· Video codec 
· Profile and level 
· Bit depth 
· Spatial Resolutions and Frame Rates
· Requirements on VUI (colour information, transfer characteristics)
· Maximum supported decoder instances 
Rendering Metadata Operation Point defines the atlas data requirements for V3C, which includes the following:
· Metadata description format (e.g. V3C atlas component of V3C) 
· Limits on the metadata (e.g. profile, tier, level)
· Other requirements (e.g. requirements on VUI)
For the Video Operation Point, MeCAR can reuse the 2D video codec specifications. For example, the codecs and profiles defined for 3GPP like HEVC, and H.264 in TS 26.118 and TS 26.114 are enough to support V3C. Both Video Operation Point and Rendering Metadata Operation Point are thus defined so it can be reused for media other than V3C.
MeCAR can consider the CodecGroup based on 2D codec and then define appropriate profiles and levels for V3C in the rendering metadata operation point. 
Video Media Profile could then be a combination of the sub-operation points as shown in Table X1
Table X1 An hypothetical example of media profiles 
	Media Profile
	Video Operation Point
	Rendering metadata sub-operation point
	Other Requirements

	Basic V-PCC Video

	Main H.265/HEVC

	Basic V3C V-PCC
	…



End of Changes
Proposal
The proposal is to agree on defining two operation points, video and rendering metadata operation points, in IF-4 of the MeCAR architecture and include the changes from Section 2 to the MeCAR Permanent document to record the agreement and as basis for future work. 
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