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1. Introduction

In the last 3GPP meeting (#104 Cork) the contribution S4-190737 introduced an Architecture for XR Conference. This contribution is a respond to the “XR Conference” architecture, by raising some questions in Section 2. Further with this contribution we like to continue the discussion about a generic Social XR architecture (Section 5.9.3.6 “Conversational architecture” of the XR5G permanent document [2]). Section 3 proposes an aligned text and architecture diagrams of both the proposed architecture in S4-190737 [1].
2. Comments on 3GPP S4-190737
2.6 XR Conference

This system caters for an XR conference with multiple physically co-located and remote participants using XR to create telepresence. The shared conference space can be, 1) a physical space that is shared by local participants and sent as an immersive stream to the remote participants, 2) a virtual space that has the same layout as the physical space so that the physically present (local) and remote participants have a similar experience while moving in the space, and 3) a virtual space that is retrieved from an application server (AS). In the first two cases, the remote participants will use a HMD and the local participants will use an XR device, such as AR glasses. In the third case, all participants use a HMD.

Figure 6 illustrates the system. Virtual spaces and avatars are retrieved from the Application Server by the conference server. A spatial computing server is used for storing the layout of the physical space, when used. Remote participants would be seen as avatars within the XR experience located at their relative position in the shared space. Alternatively, they may be represented as themselves using a live video feed and video extraction to isolate the person from the background and using a photo-realistic representation of their face in place of the HMD. The required video processing is located in the conference server in Figure 6.  

Remote participants are free to move around when 6DOF motion is used. The conference server processes the audio streams from the participants to create an XR experience. Participants will hear binaural audio of all participants according to their position and a 360-degree surround sound, if needed. If a physical space is used, the conference server would also receive and process input from one or multiple 360-degree A/V capture devices and RGB+depth camera. Note that when 6DOF is supported, all remote participants can move freely within the confines of the designated space, moving from one room to another when there are multiple rooms defined in the space. Using motion signals, relative positioning and location information, it would be possible for participants (local + remote) to form smaller groups for discussion within the XR space as would happen in a real space. The conversation/real-time XR stream shown in the figure is a mix of VR (remote user) or AR (local user) media, room layout (virtual/physical) and mixed binaural audio. The presentation pointer data may be sent from one of the UEs while presenting a shared presentation/poster for highlighting specific parts. 

A top-view of the conference space showing its layout and the current positions of the participants can be viewed by participants and is indicated as part of the XR stream label in the figure (but as separate physical stream). The conference server should also provide IDMS. 
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Figure 6 XR Conference

Minimal standardization needs:
· Position and scaling of people

· Background audio / picture / video
· Shared content (i.e., video background), i.e. multi-device media synchronization

· Network Based Media Processing (e.g., cloud rendering, foreground/background segmentation of the user capture, replace HsMD of the user with a photo-realistic representation of their face, etc.)


· Support for RGB+Depth video data.
· 6DOF metadata framework and a 6DOF capable renderer for immersive voice and audio. 

· IVAS codec (including directionality of users) and related metadata.
3. Proposed changes / extensions to the text
5.9.3.6
Conversational architecture
This system caters for an XR conference with multiple physically co-located and remote participants using XR to create telepresence. The shared conference space can be, 1) a physical space that is shared by local participants and sent as an immersive stream to the remote participants, 2) a virtual space that has the same layout as the physical space so that the physically present (local) and remote participants have a similar experience while moving in the space, and 3) a virtual space that is retrieved from an application server (AS). The UE functionality can be split into two parts one for user media capture and one for rendering. In practice, these functions may (and usually will) be integrated within a single device (e.g. a smartphone) possibly augmented by peripheral devices like a wireless camera. Another option is that they are indeed separated, e.g. using a dedicated capture device (like a 360-degree camera) and a XR rendering device (like AR Glasses, mobile phone, VR HMD, holographic display, etc.). However, it should also be considered that some UEs will render the immersive communication experience on traditional displays. 
Figure 8 illustrates the system. Virtual spaces and avatars are retrieved from the Application Server by the conference server. A spatial computing server is used for storing the layout of the physical space, when used. Remote participants would be seen as avatars within the XR experience located at their relative position in the shared space. Alternatively, they may be represented as themselves using a live video feed and video extraction to isolate the person from the background and using a photo-realistic representation of their face in place of the HMD. The required video processing is located in the conference server in Figure 8. For example, a Network Media Processing function may perform any media and/or metadata processing that is required to place, a certain user and multiple other users consistently into a virtual environment. A typical example would be a Multipoint Control Unit (MCU) function that combines and processes the video captured from the various users in order to reduce the resource requirements of the clients. Finally, the Conference Server takes care of all the session signalling to set up channels for the exchange of media data and metadata. It performs control functions for the scene configuration, network media processing and common scene media.
Remote participants are free to move around when 6DOF motion is used. The conference server processes the audio streams from the participants to create an XR experience. Participants will hear binaural audio of all participants according to their position and a 360-degree surround sound, if needed. If a physical space is used, the conference server would also receive and process input from one or multiple 360-degree A/V capture devices and RGB+depth camera. Note that when 6DOF is supported, all remote participants can move freely within the confines of the designated space, moving from one room to another when there are multiple rooms defined in the space. Using motion signals, relative positioning and location information, it would be possible for participants (local + remote) to form smaller groups for discussion within the XR space as would happen in a real space. The conversation/real-time XR stream shown in the figure is a mix of VR (remote user) or AR (local user) media, room layout (virtual/physical) and mixed binaural audio. The presentation pointer data may be sent from one of the UEs while presenting a shared presentation/poster for highlighting specific parts. 

A top-view of the conference space showing its layout and the current positions of the participants can be viewed by participants and is indicated as part of the XR stream label in the figure (but as separate physical stream). The conference server should also provide IDMS. 
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Figure 8 XR Conference Architecture (changes from S4-190737 highlighted in red)
Minimal standardization needs:
· Position and scaling of people

· Background audio / picture / video
· Shared content (i.e., video background), i.e. multi-device media synchronization

· Network Based Media Processing (e.g., cloud rendering, foreground/background segmentation of the user capture, replace HsMD of the user with a photo-realistic representation of their face, etc.)
· Support for RGB+Depth video data.
· 6DOF metadata framework and a 6DOF capable renderer for immersive voice and audio. 

· IVAS codec (including directionality of users) and related metadata.
4. Proposal

We propose to discuss the input and questions, presented in this contribution. Depending on the discussion we propose to replace the generic social XR architecture in the XR5G permanent document [2] with the text and new XR Conference architecture diagram of Section 3 in this contribution.
5. References
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�A: �There might also be an case where one or multiple participants are not wearing any XR device (e.g. ITT4RT)


�B: This is not 100% clear to me some processing might be located in the UE, Edge, or conference server


�C: It is not 100% clear to me where NBMP lives in the architecture, in particular edge-based processing?


�D: Is “Mixing” simply part of the NBMP?
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