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1. Introduction
The permanent document of the FS_AVATAR study documents a potential generic call flow for an avatar-based call over the 5G Network. This contribution proposes some updates to this call flow to address some missing steps related to the storage and delivery of the base and reference avatars.
2. Proposed Changes
	[bookmark: _Hlk149921401]First Change


[bookmark: _Toc163779471]5.1.1	Avatar AR call 
Figure 5-1 shows a generic call flow for an avatar-based call over the 5G Network. In addition to data transmission, when supported, the network provides network assistance for avatar generation, animation and retrieval. In the call flows the network entities providing avatar generation, animation and retrieval functions are generalized as a network media function, which may be for example, an RTC-AS an MRF or an MCU. Further, an avatar storage entity is illustrated which may be an avatar repository, UE storage or a cloud storage. 
The figure shows alternative flows which correspond to different possible mappings of functional blocks identified in the reference architecture. The mappings are highlighted with a call out box when applicable.


Figure 5-1 Avatar AR call flow

A. Call Setup
A.1 A session is established between UE1, Media Function and UE2 and parameters of the session are negotiated.  This may include exchanging capability information, media and metadata descriptions and formats, resource discovery etc. The involved entities agree on assignment of avatar generation, animation tasks and media requirements.

B. Scene Description Retrieval
 The media function and the participating UEs retrieve scene descriptions, the scene description may be shared by the Media function with the UEs, or the UEs may have their own scene descriptions.
C.  Scene Description Update
 A scene update trigger occurs, e.g., if an object is added to or removed from a scene or if spatial information is updated. The update trigger may originate from the Media Function itself or the UEs. The UEs may update their scene descriptions independently or the MRF may generate an updated scene description and share it with the UEs.

D. Media and Metadata exchange
D.1 Avatar Acquisition: In this step a base avatar is acquired by the media function. 
Alternative #1: Network centric avatar generation
D.1.1 UE1 sends data for avatar generation to the media function. The data may be images (RGB or RGB-D), streamed to the media function as image or video stream(s). The media description of the streams may contain the camera configuration as well. 
D.1.2 The media function processes the received data to create a base avatar, for example, a rigged and/or skinned 3D model or a 2D model, potentially from a reference avatar.
D.1.3 The media function delivers the base avatar to an avatar storage, which may be an avatar repository.
Alternative #2: Network centric avatar loading
D.1.4 The media function loads an avatar for UE1 from an avatar storage which may be an avatar repository or storage on UE1.

D.1.5 
D.1.6 
D.1.7 
D.1.8 

D.2 Avatar Delivery
Alternative #1: UE1 centric
D.2.1 The media function delivers the base avatar to UE1.
Alternative #2: UE2 centric
D.2.2 The media function delivers the base avatar to UE2.

D.3 Animation Data Generation
Alternative #1 Network centric animation data generation
D.3.1 UE1 sends source data to the media function. The source data may include images, video stream or voice stream, text. The media description of the streams may contain the camera configuration as well. 
D.3.2 The media function processes the received data to create animation data during the session. The animation data may include text, expression data and motion signals for joints.
D.3.3 The media function delivers animation data to the UE animating the base avatar. In the diagram UE2 is shown as the recipient for clarity. The animation data may be delivered to UE1 as well.
Alternative #2 UE centric animation data generation
D.3.4 UE1 creates animation data based on data like images, video, audio or text.  The animation data may include text, expression data and motion signals for joints.
D.3.5 UE1 delivers the animation data to the entity actuating avatar animation. The animating entity may be the media function or UE2.

D.4 Avatar Animation
Alternative #1 Network centric avatar animation
D.4.1 The media function animates the base avatar using animation data. The animation data may be generated by the media function, following step D.3.1 and D.3.2 or it may be received from UE1 following steps D.3.4 and D.3.5 
D.4.2 The media function delivers the animated avatar to the UEs. In the figure, delivery to UE1 is shown as example. The animated avatar may be delivered, for example, as 3D (e.g. video with depth and multi-view information) or 2D video.
Alternative #2 UE centric avatar animation

Alternative #2a UE1 does avatar animation
D.4.3 UE1 animates the base avatar using animation data. The animation data may be generated by the media function, following steps D.3.1 and D.3.2 or it may be generated by UE1 in step D.3.4.
D.4.4 UE1 delivers the animated avatar to UE2. The animated avatar may be delivered, for example, as 3D (e.g. video with depth and multi-view information) or 2D video.
Alternative #2b UE2 does avatar animation
D.4.5 UE2 animates the base avatar using animation data. The animation data may be generated by the media function, following steps D.3.1 and D.3.2 and received by UE2 in step D.3.3 or it may be generated by UE1 in step D.3.4 and received by UE2 in step D.3.5.

D.5 Avatar Rendering
D.5.1 UE2 renders the animated avatar, using for example, viewport and pose of the user. In case of 2D avatars, only decoding and display of the received 2d video may be needed.
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3. Proposal
It proposed to update clause 5.1.1 of the permanent document based on the changes proposed in section 3 of this contribution.
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