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Proposal
As VR is becoming more and more relevant for industry and consumers we believe that people will also more and more communicate in immersive environments (i.e. AR/VR). In order to bring other people into the situation they are currently experiencing they will need to transfer extended data in terms of 180-360 degree video and spatial audio. As this can be a highly mobile and in-situ experience it is envisioned that this will mostly happen over 3GPP networks. Therefor we propose to add a VR conferencing use case, presented in [1][2], to the “Study on Enhancements to IMS for new real time communication”[3]. We recommend to add the use case as described below in change 1 in section 4 [3], as an alternative it could be merged with the use case 4.4 Augmented reality [3].
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*** Start change 1 ***
1 Use-Case: VR Telepresence
1.1 Description

The general concept of a VR Telepresence system is to broadcast your own environment (e.g. as 360 degree video) and allow another party to enter your environment, while being able to communicate and interact with you. The following use case shows such a communication link.
Anne is currently on a business in Japan and want to join a meeting with her team back home in Amsterdam. The team is located in a meeting room around a 360 camera and a microphone array is located on top of the camera to capture spatial sound. The conferencing application on Anne’s tablet shows a section of the 360-degree view of the conferencing room. On voice activity, the camera shows the person currently talking. Anne can swipe the image to look into any direction in the conference room. Equally Anne could switch to an VR head mounted display (HMD) or an AR glasses to experience a better immersion and presence of the meeting room in Amsterdam.

In this scenarios one side captures a 360-degree spherical video (e.g. accomplished through the use of an omnidirectional camera) and 3D spatial audio (e.g. captured with a microphone arrays). This captured image can be shown on a traditional display or within an HMD (for full immersion). However, if Anne’s mobile device is not supporting the capability to encode the full 360-degree video, or if Anne has limited bandwidth (e.g. due to being in a crowded office area), the IMS system needs to only send Anne’s end device a part of the video (i.e. the current viewpoint of Anne). Such an re-encoding needs to be executed on a server physically as close as possible to Anne’s current location (i.e. in Japan). Otherwise the motion-to-photon delay would be too high to adopt the view quick enough and Anne’s experience would suffer.

Extending on the use case from above, another colleague of Anne, Paul, is joining the conversation from Singapore. In this case the IMS system has to manage the streams between multiple user devices. Thus, the IMS system might implement intelligent routing strategies like Audio/Video MCUs (multipoint control units), in order to reduce the bandwidth load on the overall system.  As well as the re-encoding component such MCUs also depend on the physical location of the end users.
1.2 Pre-conditions
· The conference room of the team in Amsterdam is equipped with a 360-degree camera and an microphone array that allow the recoding of spatial audio.
· Both Anne and Paul need to have a 3GPP VR capable end device displaying the 360-degree video either in a HMD or on an traditional screen. In case of an traditional screen the device needs sufficient UI capabilities to allow a user to navigate the 360-degree video.

· Further the devices of Anne and Paul need to be able to render spatial audio based on the current viewport of the user in the 360 degree space.
1.3 Service Flows
· Alice and the Team are joining the immersive call.

· Negotiating the audio / video stream transmission, the IMS system identifies an re-encoding component physically close to Anne.

· The video transmission from the team is send into the network as full 360-degree image re-encoded and send as Anne’s current viewport to Anne’s end device.

· Further a synchronized special audio stream is send from the Amsterdam conference Room to Anne.

· The transmission from Alice is a traditional audio/video link.

1.4 Post-conditions
Alice enjoys an immersive experience, while the team can freely communicate (including Alice being part of the conversation).
1.5 Potential Impacts or Interactions with Existing Services/Features
None identified.

1.6 [Potential] Requirements
· The 3GPP based IMS system shall support sufficient SDP-based mechanisms for the negotiation of streaming and VR capabilities across senders and receivers during both call setup and mid-call

· The 3GPP based IMS system shall support spatial audio, in this case it has to be transmitted in sync and via multiple channels (to support 3D and spatial characteristics)
· The 3GPP based IMS system shall support sufficient metadata to orchestrate the communication links and immersive experience
· The 3GPP based IMS system shall support different audio modes:

· No audio (audio is not transmitted or via a different channel, e.g. to support lower latency for audio vs. video)

· Stereo audio

· Multi-channel audio in sync with the video and with spatial information

· The 3GPP network shall support different delay modes:

· Ultra-Low latency mode, with a camera to display delay that is as close to that of MTSI as possible (to enable conversational services) 
· Moderate latency mode, with delay of <10sec (for one way immersive media content, like remote teaching)

· High latency mode, with a delay of 10-30sec (for video broadcasting media, like stadium view, concert, webinar)

· The 3GPP based IMS system shall support different (immersive) video quality modes:

· Low quality mode, e.g. 2k video resolution with 30fps (up to 15Mbps)
· Moderate quality mode, e.g. 4k video resolution with 60fps (up to 50Mbps)
· High quality mode, e.g. 8k+ video resolution with 90+ fps (up to 339Mbps)

· The 3GPP based IMS system shall signal the different Audio, Video and Delay modes 

*** End change 1 ***

