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1 Introduction
In order to support real-time operation, ITT4RT receivers require updated viewport-dependent delivery with minimal Motion-to-High-Quality (M2HQ) delay. This implies that the latency from the moment the head is turned to the time the updated viewport content at high-quality is delivered needs to be minimized. In this document, we propose the use of viewport margins to mitigate this problem and  improve this quality switching process. 
2 Viewport Margin Area

In order to minimize the M2HQdelay and consequently enhance the user experience, a receiver should be able to request additional margins at a higher quality around the viewport when the network conditions allow. Figure 1 shows the viewport and margin areas in an equirectangular projected picture. The margin area may also be used for stabilizing the viewport when the receiving user is following the viewport orientation of another user, or when the receiveing user is performing small head motion perturbations. 
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Figure 1: An equirectangular projected picture with viewport, margin and background areas. 

· It should be possible to signal the extent of this margin area exactly (or as a minimum or maximum). The signaling may be done using SDP at the beginning of the session or during the session.  

· It may be possible for the sender to change the width of these margins during the session without receiver involvement, e.g., based on the quality of the network. However, the margin area should not exceed the maximum or be less than the minimum value set for it. 

· The margin area may be extended equally on all sides of the viewport or unevenly depending on i) general user behavior as determined through watching patterns ii) recent head motion signals or iii) nature of the content (e.g., room layout).    
3 Requirements 

The following additional requirement should be added to incorporate margins around the viewport:
· Signalling for setting, unsetting or negotiating a margin area that extends on any or all of the  sides of the viewport. 

4 Proposal
We propose that the contents of this contribution are moved to the relevant sections of the ITT4RT Permanent Pocument. 
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