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1 Introduction
One of the requirements of ITT4RT is the capability to send a larger viewport for safe playback. This requirement was provisionally introduced at the 3GPP SA4#106 meeting, and the MTSI SWG requested to provide additional information to justify the importance of signaling the margins for a viewport. In this document we address the feedback and concerns received at the SA4#106 meeting. 

The use of viewport margins is a sender controlled operation for bandwidth adaptation. The rest of the document discusses the use of margins, and the recommended operation in ITT4RT.   

2 Role of Sender and Receiver and Margin Control
It is important to have a clear responsibility split between sender and receiver during the adaptation operations. As mentioned above, the manring control is fully sender controlled. So, we envision the following responsibilities for sender and receiver:

SENDER:

· The extension of the viewport in the form of margins around it is controlled by the sender. 
· The sender alone is responsible for optimizing the use of the margins during the session based on the suggested parameters and the receiver feedback (e.g., viewport orientation, etc.).  
· The sender signals its capabilities in the use of margins in the initial SDP signaling.

· The sender signals changes in the margin dimention during the session using RTCP.

· The sender relies on the information signaled from the receiver including RTCP feedback (e.g., viewport orientation, timing information etc.).
RECEIVER:

· The receiver may indicate the preference of margins during the initial SDP signalling.
· The receiver should not request a larger viewport area during a session to ensure better operation. 
·  The receiver may suggests the sender the extent to which the margins may be used via RTCP feedback. 

· While the receiver may influence the parameters to be used for margins, it is not involved in the actual adaptation operations. 
3 Uses
Margin areas around the viewport can be used by a 360-degree sender to optimize the user experience of the receiver. Margins may be extended around the viewport evenly or unevenly. Some example scenarios where margins may be used to improve safe playback are listed below: 

· Equally extended margins around the viewport in all directions may be used when the network allows to decrease the motion to high-quality delay for a receiver. The margins may be gradually extended farther by probing the network and reduced when the network is congested. In this scenario, the use of margins is akin to sending a larger viewport.  

· Margins may be unevenly extended around the viewport with larger margins in the direction the user’s head is turning. In the absence of head motion, the margins may return to being equally extended all around the viewport. In this case, RTCP viewport orientation feedback is used to decide the distribution of margins. See Figure 1. 
· Margins may be unevenly extended around the viewport with larger margins in the direction of the predicted head motion, e.g., based on audio input, motion tracking or other application level functions. 

· A sender may optimize the use of margins based on network characteristics. For instance, a larger margin may be used when the motion to high-quality delay is high. Alternatively, a low motion to high-quality delay would indicate that the sender should use the available bandwidth for higher quality viewport instead of larger margins. 
· In case of multiple receivers, margins are specifically signaled for each of the receivers.
[image: image1.png]a. Head turning towards left b. Head turning towards right

Margin

c. Head turning upwards d. Head turning downwards




Figure 1: Uneven extension of margins based on the user head motion. Similar uneven extensions may be used based on other application-level parameters.
4 Signalling Requirements 

The following parameters need to be signaled during the session:  

· The maximum extent of the margins: a sender may indicate the maximum extent of the margins and a receiver may want to limit the maximum extent of the margin area to indicate a preference for high quality viewport.
5 Proposal

We propose to confirm the margin requirement in the ITT4RT permanent document, and move sections 2-4 to the relevant parts of the ITT4RT Permanent Document.[image: image2.png]
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