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1. [bookmark: _Toc504713888]Introduction 
During SA4#124, in S4-231113 a new study item on Avatars for Real-time Communication Services (FS_AVATAR) was agreed and subsequently approved by the SA plenary in the SA#100 meeting.
The objective of the new study item is to document different use cases for avatars along with different animation and representation formats, study the integration of avatars in real-time communication services, and document network procedures to achieve that integration and the impact on the 5G RTC architecture.

[bookmark: _Hlt47971507][bookmark: _Hlt47972796]This document presents an initial overview of available potential representation formats for avatars.

2. Avatar Representation Formats
There are several ways to encode the representation of a user/avatar for communication and entertainment applications, depending on the type of the technology used. Table 1 provides a list of those technologies with their associated features and specificities. In this table, the Model/Format column indicates some corresponding formats for each technology. The Animation column indicates the type of data used for the animation of the avatar. These include:
· Motion/displacement vectors (V ⃗),
· Feature vectors (F ⃗), typically latent representations,
· Semantic information, such as blend shapes (BS), 
· Key points (KP), and
· Skeletons (SK).

Interactivity indicates the capability of the format to handle interactions. This ranges from simple view selection (view angle Θ) or expressions capture (exp.) to full 6DoF interactions as defined in scene graphs (Full). The Rate columns provides an indication of the necessary data rate to transmit the associated coded data. The Complexity column indicates the complexity of the coding scheme. Finally, the Standard column indicates existing standards that can be used for the corresponding format.
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Table 1 – Avatar representation technologies
As can be seen from the table, there are several ways to represent an avatar, depending on the application. Current video-based solutions (as used in Microsoft Teams or Zoom) are the baseline with no built in interactivity support but a low complexity with the use of existing video codecs. On the other side of the spectrum, CG-based solutions provide more functionality at the cost of higher complexity, especially due to the need for specific rendering systems.
A more recent trend based on deep learning provides some interesting features and functionalities. However, to date, these approaches suffer from complexity issues and require the use of high-end GPUs. 
All the documented solutions in the table are likely to co-exist depending on the targeted market. 

3. Proposal
We propose to include the text above in the technical report for FS_AVATAR. 
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