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Introduction: 

The following text is imported from ITT4RT Permanent document (S4-211265) section 6.3.3 with minor editorial changes. The highlighted text is added to indicate that it is possible for receivers to pause/resume overlay streams without the need for conditional overlays. The text is imported as a potential solution that may be relevant for packed streams.   

=====  CHANGE  =====

[bookmark: _Toc80721382][bookmark: _Toc80721375]7	Potential Solutions

[bookmark: _Toc80721378]7.x	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. RTP stream of an overlay can be activated or paused by an ITT4RT-Rx client using pause/resume as specified in TS 26.114 for this purpose.

The following solution may be of relevance when overlays are frame packed with other media or if the ITT4RT-Rx client wants the control of the overlay activation/deactivation to be at the ITT4RT-Tx client. 

In this case, the capability is advertised by the ITT4RT-Tx client to the ITT4RT-Rx clients using SIP/SDP. Possible use cases where a conditional overlay may be employed (the overlay activation condition is described in italic): 

· 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. 

7.x.1 Potential solution using RTCP
A solution for the use of conditional overlays is described below. 

· The ITT4RT-Tx client indicates the capability to support conditional overlays using the SDP field a=rtcp-fb:* 3gpp-conditional-overlay. The field indicates that the ITT4RT-Tx client is capable of receiving RTCP feedback messages from the ITT4RT-Rx client indicating the region for enabling a conditional overlay. 
· The ITT4RT-Rx client 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: 
· Conditional_overlay id
· 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].
· 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]. 
· 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]. 
· 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]. 
· 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).  . 
· The ITT4RT-Tx client will deliver the indicated region as an overlay stream to the ITT4RT-Rx client when the condition is met. An RTP header extension can be used to indicate the actual region that is transmitted as overlay to the ITT4RT-Rx client depending on sender limitations. The support for this extension is indicated in the SDP using a=extmap:7 urn:3gpp:cond-overlay-sent.
· The ITT4RT-Rx client may cancel conditional overlays by sending a cancellation RTCP conditional overlay message with a list of the appropriate conditional overlay ids. 

An example condition may be: 

· Condition: 0.5. Upon receiving this RTCP message, the ITT4RT-Tx client 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.

7.x.1 Potential solution using SDP

An ITT4RT-Tx client 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 ITT4RT-Rx client includes the same attribute in the SDP answer to show it also supports conditional overlay.
Once the media stream is established, the ITT4RT-Rx client may select a region of interest it wants to receive as an overlay. It can then signal to the ITT4RT-Tx client 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%.

