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1 Introduction
This document provides an overview of a proposal for ITT4RT conditional overlays which are activated/deactivated within a 360-degree video conference call based on preset conditions. This document is a revision of S4aM200598, S4-AHM532, combining elements of S4-AHM582. The new content is indicated with revision marks in section 2 onwards. The received feedback to the above contributions has been taken into account in the present document. 
· We now present a full solution with both SDP and RTCP level control. There was initially less SA4 support for having an RTCP level control, which is why an SDP level alternative is described below. However, the maximum benefit of the approach is achieved using RTCP.

· There is a fundamental difference between limited FOV 2D MTSI video and omnidirectional conversational video with VDP. Overlays provide an additional layer to visualize in the limited FoV and conditional overlays allow easy access to such overlays. An example is that of a demo in a room with two components (A and B) both of which do not fit within the FoV of the device. A person physically present in the room has peripheral vision to keep up with the two components of the demo. However, an head-mounted display (HMD) may not be able to provide the same level of detail. Hence, an overlay of part B may be activated when the user is looking at part A. 
· The use of conditional overlays to view a region of interest in the immersive video when it is not within the viewport allows delivery of better quality content for only the required region. Extracting the region from a full 360-degree video may be possible but is not the ideal way to do it. Using viewport-independent processing (VIP) for receiving full 360-degree video has bandwidth repercussions, whereas using a full 360-degree video with viewport-dependent processing (VDP) has quality constraints. 
2 Conditional Overlays

According to the MPEG OMAF specification SC29WG11_N19435, a sender may have a recommended viewport (as defined in section 7.14.3.1) as an area of interest to be displayed as an overlay. The overlay can be treated as conditional by the receiver and displayed only when the area is not within the viewport, as  defined in Section G.5, in this case using a sender specified “condition”. 
In ITT4RT, the same concept can be used to receive an overlay only when a certain condition is met. The region can be defined by the receiver UE instead of the sender’s recommended viewport as in the case of OMAF to cater to the conversational and real-time aspects. 
A conditional overlay is defined as an overlay that is activated (i.e., transmitted by the sender) as an overlay media stream when a certain condition is met, and deactivated when the condition is no longer met. The capability is advertised by the sender to the receivers using SIP/SDP. Possible use cases where a conditional overlay may be employed (the overlay activation condition is described in italic): 
1. displaying a region of interest of the 360-degree video when the viewport is not overlapping with that region of interest. The capability may be used for extending the FoV for devices when two areas of interest do not fit within the FoV of the device. 

Solution using RTCP
A solution for the use of conditional overlays is described below. 

1. The sender indicates the capability to support conditional overlays using the SDP field a=rtcp-fb:* 3gpp-conditional-overlay. The field indicates that the sender is capable of receiving RTCP feedback messages from the receiver indicating the region for enabling a conditional overlay. 
2. The receiver indicates in an RTCP conditional overlay feedback packet the region of the sphere it wishes to receive as a conditional overlay, along with the condition associated with it. The RTCP feedback has the following fields: 

a. Conditional_overlay id
b. Azimuth of the center of the sphere region with respect to the origin of the omnidirectional content coordinate system. The unit is expressed in degrees in the range of [0, 360].

c. Elevation of the centre of the sphere region with respect to the origin of the omnidirectional content coordinate system. The unit is expressed in degrees in the range of [0, 180]. 

d. Azimuth range specifies the azimuth range of the conditional overlay through the center point of the sphere region. The unit is expressed in degrees in the range of [0, 360]. 

e. Elevation range specifies the elevation range of the conditional overlay through the center point of the sphere region. The unit is expressed in degrees in the range of [0, 180]. 
f. The condition for activating the conditional overlay defined as the maximum ratio of overlap between the conditional region defined above and the viewport for it to be activated. For example, if the value is 0; this implies that if the ratio of the portion of the conditional overlay region covered by the viewport to the size of the conditional overlay is 0, then the overlay is activated (no overlap).  . 
3. The sender will transmit the indicated region as an overlay stream to the receiver when the condition is met. An RTP header extension can be used to indicate the actual region that is transmitted as overlay to the receiver depending on sender limitations. The support for this extension is indicated in the SDP using a=extmap:7 urn:3gpp:cond-overlay-sent.
4. The receiver may cancel conditional overlays by sending a cancellation RTCP conditional overlay message with a list of the appropriate conditional overlay ids. 
Examples of condition:
1) Condition: 0.5. Upon receiving this RTCP message, the sender will respond by activating the overlay if the overlap of the conditional region and the viewport is between 0 and 50% at any time until the conditional overlay is either cancelled or the session ends.
Solution using SDP only
An ITT4RT sender may, in its SDP offer, indicate the capability to support conditional overlays for a particular 360 video using the attribute a=3gpp_conditional_overlay. The receiver includes the same attribute in the SDP answer to show it also supports conditional overlay.
Once the media stream is established, the receiver may select a region of interest it wants to receive as an overlay. It can then signal to the sender using the SDP offer of the same 360-degree video but indicating within the request: 

a = 3gpp_conditional_overlay:<azimuth, azimuth_range, elevation, elevation_range, condition> 
The parameters azimuth, azimuth_range, elevation, elevation_range and condition are the same as previously defined for the RTCP solution. An example for a conditional overlay request is : a = 3gpp_conditional_overlay: 0, 90, 0, 45, 0.5; requesting an overlay of the region centered at the global center 0,0 with the dimensions 90 degrees horizontally and 45 degrees vertically, which is transmitted whenever the overlap is between 0 and 50%.

3 Requirements

Conditional overlays support require a couple of new requirements in ITT4RT:

· A sender can offer support for conditional overlays in session signalling and receiver can understand it. 

· To activate/deactivate conditional overlays, a receiver is capable to signal one or more regions and their associated conditions using RTCP feedback/SDP to the sender during a media session. 

4 Proposal

Nokia proposes to include Sections 2 and 3 from this document in the appropriate sections of the ITT4RT Permanent Document.
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