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1. Introduction
An alternative solution to conditional overlays was proposed in Tdoc S4aM200613. The proposed approach lacks any semantic of a condition and hence is not an alternative functionally equivalent to conditional overlays. Using Pause/Resume is an add-on that can be employed for any overlay (or any other stream as well), and cannot be defined as a conditional overlay. The solution with Pause/Resume may still be used for a conditional overlay, as proposed for overlays that are not frame packed to be addressed in ITT4RT Phase 1, with the addition of a condition. Exchanging the condition in the SDP would ensure uniform behaviour for different receiver implementations. For the sake of reaching a minimal agreeable solution, the condition can be reduced to a simple overlap/no-overlap operation. We propose the following highlighted changes to the alternative Pause/Resume solution for the conditional overlay. 
2. An Alternative Solution
Solution using RTP Pause/Resume 
A solution for the support of conditional overlay functionality is described below. 
1. The overlay sender and receiver use SDP
 to negotiate the region of interest to be sent in the overlay RTP stream, e.g., using the optional parameters <azimuth, azimuth_range, elevation, elevation_range> (as defined for the RTCP solution of conditional overlays in [4]) in the a=3gpp_overlay attribute under the relevant media line corresponding to the related video.
2. Using the a=rtcp-fb ccm pause attribute and parameter values as specified in [2] and [3], the overlay sender indicates the capability to support receiving and acting on PAUSE and RESUME requests targeted for RTP streams it sends.  The optional parameter setting of a=rtcp-fb ccm pause config=3 could be used by the overlay sender to indicate that it will only receive and react to PAUSE and RESUME requests but will not send these requests.

3. Using the a=rtcp-fb ccm pause attribute and parameter values as specified in [2] and [3], the overlay receiver indicates the capability to support sending PAUSE and RESUME requests targeted for RTP streams it receives.  The optional parameter setting of a=rtcp-fb ccm pause config=2 could be used by the overlay receiver to indicate that it will only send PAUSE and RESUME requests and but does not support receiving these requests.
4. The ITT4RT client includes in the 3gpp_overlay attribute a parameter conditional_overlay with the parameters condition region <azimuth, elevation, azimuth_range, elevation_range> and a condition to indicate when to send pause/resume. The condition ensures uniform operation across different implementations of receivers. The condition is a Boolean with two values: 

a. condition = 0 ; overlay is activated when there is no overlap between the condition region and the viewport
b. condition = 1 ; overlay is activated when there is overlap between the condition region and the viewport. 

5. 
6. Once the ITT4RT session begins, the overlay receiver can evaluate the conditions under which it would receive the overlay.  Using the procedures specified in clause 8 of [3], the overlay receiver sends the appropriate PAUSE or RESUME request for that overlay to the sender.
7. Upon receiving the PAUSE or RESUME request, the overlay sender can pause or resume transmitting the overlay in an RTP stream as requested.


1) 
2) 
Advantages:

1) RTP Stream Pause and Resume functionality has been specified in RFC 7728.
2) Support of RTP Stream Pause and Resume functionality has been mandated in 3GPP TS 26.114 for MSMTSI terminals.
3) Having the overlay RTP receiver pause the stream by a request avoids ambiguous operation at the overlay RTP receiver when the overlay RTP sender autonomously pauses the RTP stream based on some condition at the overlay sender. 
4) Having the overlay receiver directly control the pausing and sending of overlays enables receiver implementation of richer and more flexible “conditions” than can be standardized and communicated in a message to the overlay sender.  The PAUSE and RESUME messages enable this without requiring cancellation of an overlay or having to change conditions at the overlay sender.  
5) This provides a simple transport-level solution that avoids having to define and specify application-level functionality and signalling.
6) While RTP Stream Pause and Resume may not be applicable for overlays that do not use RTP, it still provides the key benefit of being able to pause video overlays which consume the most resources.  Conditional overlay functionality is less relevant for lower bandwidth media such as images.
3. Text for the draft CR

X.6.4.2 Conditional Overlay 

A conditional overlay is defined as an overlay that is activated (i.e., transmitted by the ITT4RT-Tx client at the request of the ITT4RT-Rx client) as an overlay media stream when a certain condition is met at the ITT4RT-Rx client, and deactivated (i.e., not transmitted at the request of the ITT4RT-Rx client) when the condition is no longer met. ITT4RT clients may use a conditional overlay for displaying a region of interest of the 360-degree video when the viewport is not overlapping with that region of interest. This capability may be used, for example, for extending the FoV in devices when two areas of interest do not fit within the FoV of the device.
[Alternative Text for the above:
A conditional overlay is defined as an overlay that is transmitted when a condition is met or paused when the condition is no longer met to avoid using network bandwidth when the overlay does not need to be displayed at the overlay receiver.  The overlay receiver evaluates the conditions under which the overlay needs to be transmitted or paused and requests the overlay sender to pause and resume transmission of the overlay accordingly.
For example, ITT4RT clients may use a conditional overlay for displaying a region of interest of the 360-degree video when the viewport is not overlapping with that region of interest. This effectively extends the FoV in devices when two areas of interest do not fit within the FoV of the device.
An ITT4RT client supporting conditional overlays shall include the following parameter in the 3gpp_overlay attribute of a conditional overlay: 
conditional_overlay = <azimuth, azimuth_range, elevation, elevation_range>, condition 
The condition is a Boolean value. A value of 0 indicates the conditional_overlay should be paused when there is no overlap between the viewport and region defined by the conditional overlay. A value of 1 indicates the conditional overlay should be paused when there is overlap between the viewport and region defined by the conditional overlay. 
An ITT4RT-Tx client supporting conditional overlays shall use the a=rtcp-fb ccm pause attribute and parameter values as specified in [RFC 5104] and [RFC 7728] to indicate the capability to support receiving and acting on PAUSE and RESUME requests targeted for RTP overlay streams it sends.  The optional parameter setting of a=rtcp-fb ccm pause config=3 could be used by the ITT4RT-Tx client to indicate that it will only receive and react to PAUSE and RESUME requests but will not send them.
An ITRT4RT-Rx client supporting conditional overlays shall use the a=rtcp-fb ccm pause attribute and parameter values as specified in [RFC 5104] and [RFC 7728] to indicate the capability to support sending PAUSE and RESUME requests targeted for RTP overlay streams it receives.  The optional parameter setting of a=rtcp-fb ccm pause config=2 could be used by the ITT4RT-Rx client to indicate that it will only send PAUSE and RESUME requests but does not support receiving these requests.

Editor’s Note: In the above text it is assumed that the ITT4RT-Rx client will not send any overlays as the 360 degree video is only sent from the ITT4RT-Tx client.  Even if the 2D video transmission from an ITT4RT-Rx client is converted into an overlay by the MRF/MCU for other ITT4RT-Rx clients to view, the ITT4RT-Tx client in the MRF/MCU will be the sender of the overlay.
[Editor’s Note: Conditional overlays may be implemented using viewport feedback, and the pause/resume capability may not be requirement for such cases. This aspect is FFS. ]

4. Proposal
Incorporate the text in clause 2 into the Permanent Document.

Incorporate the proposed changes in clause 3 into the Draft CR for ITT4RT Video.
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� SDP negotiation would be needed if the overlay region has to be changed.  However, it is unclear why the region of an overlay would have to change much during an ITT4RT session – e.g., view of the whiteboard, etc…. If support of such dynamics is truly needed then RTCP-FB messages could be used to also update or describe the region.  
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