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1 Introduction
This document provides information on real-time transport of Visual Volumetric Video-based Coding (V3C) using RTP. The information may be relevant to MeCAR especially in the context of other dependent Work Items such as iRTC and 5G_RTP.

One of potential codecs that can be used to reduce the amount of data of volumetric content is Visual Volumetric Video-based Coding (V3C) (ISO/IEC 23090-5) developed by the Moving Pictures Experts Group (MPEG). Along with the codec itself MPEG also developed the system aspect related to V3C, such as ISOBMFF storage and DASH delivery. To achieve the real-time communication requirements, however, data should be transmitted with utilization of low latency protocols such as RTP. 
2 Real-time Delivery of Volumetric Video Coding 

MPEG has finalized a group of standards, under the umbrella of Visual Volumetric Video-based Coding (V3C). V3C is generic mechanism for volumetric video coding and it can be used by applications targeting volumetric content, such as point clouds, immersive video with depth, mesh representations of visual volumetric frames. The V3C family of standards to efficiently encode, store, and transport volumetric video currently consists of three documents: 
1) ISO/IEC 23090-5 which defines the generic concepts of volumetric video-based coding and its application to dynamic point cloud data; 
2) ISO/IEC 23090-12 which specifies another application that enables compression of volumetric video content captured by multiple cameras; and 
3) ISO/IEC 23090-10 which describes how to store and deliver V3C compressed volumetric video content. 
Each standard leverages the capabilities of traditional 2D video coding and delivery solutions, allowing for re-use of existing infrastructures which facilitate fast deployment of volumetric video.
The V3C encoder converts volumetric video frames, i.e., 3D volumetric information, into a collection of 2D images, and associated data, known as atlas data. The converted 2D images are subsequently encoded using existing video or image/video codecs, while the atlas data is encoded with mechanisms specified in [ISO/IEC 23090-5]. 
In order to transport V3C compressed content over RTP, an appropriate payload format is needed for both 1) video, and 2) data components (atlas). 

The RTP payload format for V3C video component is defined by appropriate Internet Standards for the applicable video codecs. For example, RFC 7798 defines the payload format for HEVC, and RFC 6184 defines the payload format for H.264. 
The RTP payload format for V3C atlas component is under development in the IETF AVTCORE WG (see Internet draft https://datatracker.ietf.org/doc/draft-ilola-avtcore-rtp-v3c/). As the atlas bitstream uses the high level syntax NAL unit concept known from video codecs, the proposed payload format tries to re-use as much as possible from RTP payload formats for existing modern video codecs, such as VVC. Additionally, the draft provides information on how the association between the V3C atlas component and the V3C video components can be done on SDP level, e.g., by defining groups of RTP streams to contain V3C encoded data (RFC 5888), or by defining a way to bundle multiple RTP streams in a single transport (RFC 8843).

The authors of the RTP payload format for V3C keep a public repository of the project where anyone can see the latest status of the work: https://github.com/laurilo/draft-ilola-avtcore-rtp-v3c. 
3 Proposed text for the Permanent Document

MPEG has published a group of standards, under the umbrella of Visual Volumetric Video-based Coding (V3C). The V3C family of standards covers the aspects of encoding, storage, and transport of volumetric video and consists of three documents: 

1) ISO/IEC 23090-5 Visual volumetric video-based coding (V3C) and video-based point cloud compression (V-PCC)
2) ISO/IEC 23090-12 MPEG Immersive video, which specifies the compression of volumetric video content captured by multiple cameras; and 

3) ISO/IEC 23090-10 Carriage of visual volumetric video-based coding (V3C) data.
A V3C encoder converts volumetric video frames, i.e., 3D volumetric information, into a collection of 2D images, and associated data, known as atlas data. The converted 2D images are subsequently encoded using existing video or image/video codecs, while the atlas data is encoded with mechanisms specified in ISO/IEC 23090-5. 
The RTP payload format for V3C atlas component is under development in the IETF AVTCORE WG (see Internet draft https://datatracker.ietf.org/doc/draft-ilola-avtcore-rtp-v3c/). The draft provides information on how the association between the V3C atlas component and the V3C video components can be done on SDP level, e.g., by defining groups of RTP streams to contain V3C encoded data (RFC 5888), or by defining a way to bundle multiple RTP streams in a single transport (RFC 8843).

The authors of the RTP payload format for V3C keep a public repository of the project where the latest status of the work can be followed: https://github.com/laurilo/draft-ilola-avtcore-rtp-v3c. 
4 Proposal

This document is provided for information and discussion. We invite parties interested in the development of the RTP payload format for V3C to get in touch with Nokia or leave a comment/question/feedback on the git project related to the Internet draft: https://github.com/laurilo/draft-ilola-avtcore-rtp-v3c. Any interested party is also welcome to join the AVTCORE WG Virtual Interim meeting on May 19, 2022 (https://datatracker.ietf.org/meeting/interim-2022-avtcore-02/session/avtcore) where the draft will be discussed. 
We propose that section 3 is documented in the MeCAR permanent document for information. 
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