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Introduction
This contribution describes a feature in ITT4RT video conferencing for 360 videos and proposes the requirement for supporting this feature.
Concept
Background
[bookmark: _Toc80964211]ITT4RT defines video conferencing with 360-video VR support. In this design, a video conference room is represented with a 360 video and optionally additional overlay images and video. Other remote terminals are represented with	2-D videos. Either through SDP signaling or a scene description, the location(s) of the overlay videos relative to the 360 video is defined. 
Usecase
The 360-video of the conference room often has regions that are important to view. For instance, the face of participants around the conference table and the overhead projector display are often important. If a remote terminate wants to overlay other remote terminal 2-D videos (e.g., talking heads) on the 360 video when is displaying the 360- video full screen, it has to overlay the 2-D videos over 360 videos. In today’s applications either the 2-D videos are displayed in a separate window (therefore taking some of the display real estates) or left to the remote terminal user to overlay the 2-D videos over the background areas of the 360-video of the conference room.
It can be envisioned that some remote terminals use the feature detection algorithms on the received 360-video and automatically tag its important regions so that they do not overlay any 2-D video or image on top of them. On the other hand, running such algorithms in real-time for the entire session of video conference could be battery-consuming.
The alternative is that the sender or MRF defines the occlude-free regions of a 360 video. In this case, those regions of the 360-video that are detected to be important are signaled to the receiver terminal and the terminal can easily avoid overlaying any 2-D video on them.
Occlude-free regions
We define an occlude-free region of 360-video to be an area that is tagged as the important area of video that is preferred not to be occluded by any other video or image object when the entire 360 video or a viewport of it is being displayed by a receiving terminal.
Note that These regions of interest are dynamic and may change during a video conferencing session.  For instance, a new participant may join in the conference room, and/or someone else leaves the conference room.  Therefore, the number and/or size of occlude-free regions may change during the video conference session.
Defining one occlude-free region
One way is to use the global coordinate system of the 360-video as the reference for any occlude-free region. An occlude-free region is defined by its location in that coordinate system and its area in that coordinate system. For instance, a spherical rectangular area is defined by its center and its yaw and pitch range around its center.
Similarly, in various coordinate systems, a region can be defined using the parameters of that coordinate system.
Signaling an occlude-free region
Various mechanisms can be used for signaling an occluded-free region. For example:
1. Sending the coordinate of such area as an item in the list of colluded-free areas as part of the session description such as SDP
2. Defining a node in scene description that defines the collude-free region and its property, i.e. being transparent and does not contain any media objects.
3. Defining a separate scene description that only defines the collude-free regions.
MRF role
In the deployment scenarios that the MRF creates the scene descriptions, or offers SDP to a receiving terminal, it can also include an occluded-free region map as part of its offering.
Proposal
We propose to include the following requirements in ITT4RT:
1. The ITT4RT-TX should optionally support the inclusion of signaling an occlude-free map with the offered 360 videos. The occluded free map defines one or more regions in the 360 video which is preferred not to be covered during rendering of the 360 video at the receiver’s terminal if they are in the viewing port.
2. The occlude-free map shall support defining one or more occlude-free regions, where each region’s location and coverage area of the 360 video is defined.
3. The signalling shall support dynamic update of the occlude-free map, where the location and area of one or more regions can be updated, or removed or new region(s) can be added to the occlude-free map.
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