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1 Introduction

We propose to include the example signalling flows and media processing procedures presented below in the ITT4RT permanent document.
2 Permanent Document Input
X  Example Signaling Flows and Media Processing  Procedures
X.1 Immersive Teleconferencing with In-Camera Stitching
For in-camera stitching, stitched immersive video is sent from the conferencing room to the conferencing server (e.g., MSMTSI MRF) or directly to the remote participant (e.g., one-to-one conversation) in one or more RTP streams (e.g., established via SDP). Multiple RTP streams may be used in case tile or sub-picture based delivery optimization is in use. We consider a point to point communications scenario in this example so there is no conferencing server in between. 
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1- The Remote Participant UE sends an SDP offer to the Conference Room Terminal indicating immersive media capabilities including 360 video support, e.g., based on the potential solution described in clause 5.1. Optionally, the Remote Participant UE may also include viewport-dependent processing capability in the SDP offer, e.g., based on the potential solution described in clause TBD. Two or more RTP streams may be included in the SDP offer in case viewport-dependent processing is offered, e.g. one RTP stream for the base 360 video and another viewport-optimized RTP stream, with the high quality 360 video corresponding to the desired viewport. 
2- The Conference Room Terminal responds to the Remote Participant UE with an SDP answer confirming immersive media capabilities including 360 video support. Optionally, the Conference Room Terminal may also accept viewport-dependent processing capability in the SDP answer. In case viewport-dependent processing is accepted, the SDP answer from the Conference Room Terminal may include multiple RTP streams.
3- The Conference Room Terminal streams the RTP media flow with immersive media including 360 video to the Remote Participant UE. 360 video transmission could be based on the RTP payload formats for HEVC that carry SEI messages describing immersive media metadata as described in clause 5.1

4- (Optional) The Remote Participant UE signals the desired Viewport Information to the Conference Room Terminal using a dedicated RTCP feedback message, e.g., based on the potential solution described in clause TBD
5- (Optional) The Conference Room Terminal streams the viewport-optimized RTP media flow with immersive media including 360 video to the Remote Participant UE. Information on the actually transmitted viewport may also be included in the RTP media flow, e.g., based on the potential solution described in clause TBD. In case two RTP streams are negotiated, then the viewport-optimized RTP stream containing the high quality 360 video may contain this information.
EDITOR’S NOTE: Further details on SDP examples are to be provided. 
X.2 Immersive Teleconferencing with Network-Based Stitching

For network-based stitching, multiple RTP streams are established (e.g., via SDP, using MSMTSI) between the conferencing server and conference room, each of which carries a particular 2D capture. These RTP streams are then sent from the conference room to the conferencing server and the conferencing server performs decoding, stitching, and re-encoding to produce one or more RTP streams containing the immersive video, which are then distributed to the remote participants (e.g., again via MSMTSI). Multiple RTP streams may be used for the immersive video in case tile or sub-picture based delivery optimization is in use.
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1- The Remote Participant UE sends an SDP offer to the Conferencing Server (e.g., MSMTSI MRF) indicating immersive media capabilities including 360 video support, e.g., based on the potential solution described in clause 5.1. Optionally, the Remote Participant UE may also include viewport-dependent processing capability in the SDP offer, e.g., based on the potential solution described in clause TBD. Two or more RTP streams may be included in the SDP offer in case viewport-dependent processing is offered, e.g. one RTP stream for the base 360 video and another viewport-optimized RTP stream, with the high quality 360 video corresponding to the desired viewport. 

2- The Conferencing Server forwards the SDP offer to the Conference Room Terminal to see it is capable of supporting immersive media.

3- The offered media is rejected by the Conference Room Terminal indicating that it has no support for immersive media.

4- The Conferencing Server sends a new SDP offer to the Conference Room Terminal indicating its 2D video capabilities. Multiple RTP streams may be included in the SDP offer.

5- The Conference Room Terminal sends an SDP answer to the Conferencing Server indicating its 2D video capabilities. Multiple RTP streams may be included in the SDP answer depending on the capture capabilities of the conference room.

6- The Conferencing Server responds to the Remote Participant UE with an SDP answer confirming immersive media capabilities including 360 video support. Optionally, the Conference Room Terminal may also accept viewport-dependent processing capability in the SDP answer. In case viewport-dependent processing is accepted, the SDP answer from the Conference Room Terminal may include multiple RTP streams.

7- The Conference Room Terminal streams multiple RTP media flows carrying 2D video to the Conferencing Server.

8- The Conferencing Server stitches the received 2D videos to generate immersive media including 360 video and streams it to the Remote Participant UE. 360 video transmission could be based on the RTP payload formats for HEVC that carry SEI messages describing immersive media metadata as described in clause 5.1

9- (Optional) The Remote Participant UE signals the desired Viewport Information to the Conferencing Server using a dedicated RTCP feedback message, e.g., based on the potential solution described in clause TBD

10- (Optional) The Conferencing Server streams the viewport-optimized RTP media flow with immersive media including 360 video to the Remote Participant UE. Information on the actually transmitted viewport may also be included in the RTP media flow, e.g., based on the potential solution described in clause TBD. In case two RTP streams are negotiated, then the viewport-optimized RTP stream containing the high quality 360 video may contain this information.
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10. RTP Media Flow  (Viewport-optimized Immersive Media incl 360 Video)
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