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1 Introduction
There has been discussion related to viewport-dependent delivery in the ITT4RT permanent document. It is generally agreed that viewport-dependent delivery is a sender-side operation with feedback (viewport orientation information and other RTCP reporting) from the receiver. We propose in this document the possibility of offering profiles to the receiver to indicate the type of margin operation. This is a follow-up of one Editor’s note for which further study was encouraged since it was seen beneficial for ITT4RT. The changes are proposed for section 9.7.3 to be included in of the permanent document [1] as agreed in S4-AHM567 and highlighed with revision marks below.    
9.7.3 Signalling and Operation

[Editor’s Note: 

· clarify that signaling margins is optional, but if supported, consider proposing to require the following four attributes.  

· clarify ranges of values to avoid conflicts and specify default values. 

· clarify that height and width are equivalent to OMAF elevation and azimuth range.]

In order to indicate margins, a 360-degree video sender may include in its SDP offer the attribute margins with the following parameters: 

· Max_T+B: defines the maximum sum of the top and bottom viewport margins. The value is provided as a percentage of the viewport height.
· Max_L+R: defines the maximum sum of the left and right viewport margins. The value is provided as a percentage of the viewport width. 
· Min_T: defines the minimum margin that will be present above the viewport region. The value is provided as a percentage of the viewport height. 

· Min_L: defines the minimum margin that will be present left of the viewport region. The value is provided as a percentage of the viewport width. 

· Min_B: defines the minimum margin that will be present below the viewport region. The value is provided as a percentage of the viewport height. If this value is not signalled, it is assumed to be the same as Min_T.

· Min_R: defines the minimum margin that will be present right of the viewport region. The value is provided as a percentage of the viewport width. If this value is not signalled, it is assumed to be the same as Min_L.

The sender may, during operation, adjust margins between the minimum and maximum around the viewport based on the viewport feedback and RTCP reporting. However, it would not extend the margins beyond the maximum and will not shrink them below the minimum in any direction as indicated in the SDP. 
The receiver can use margin extent and the RTCP feedback interval to evaluate when to prioritise sending an immediate feedback to the sender containing viewport information. The receiver knows that at any time the minimum margin is guaranteed and the maximum margin represents a safety threshold above which HQ video is not expected. The receiver application may adjust its behavior based on how aggressively it wants to address viewport orientation feedback. The receiver awareness of the margins used by the sender allows the former to have a look-ahead mechanism while the head is in motion at a given velocity towards the maximum margin and have an early predict-and-react policy that improves the viewport dependent operations. 

EXAMPLES:

Directional Margins Usage: If the Max_L+R margin is 30% and the Min_L (and Min_R) is 5%. Then, in the case of directional margin described above, during head motion in the right direction, the viewport can have a maximum margin of 25% on the right side (the difference of Max_L+R and the Min_L) and a minimum margin of 5% on the left side of the viewport. The same happens when the head moves to the left direction.

Fixed Symmetric Margins Usage: If the Max_L+R margin is 30% and both Min_L and Min_R are 15%, then the margin on each side will always be symmetric, i.e. 15% on either side.

In addition to the extent of the margin, the sender may offer the receiver an option to choose the type of margin operation. Using the same network bandwidth, a sender may be able to deliver 

1) HQ: a high-quality viewport with limited margin,

2) CQ: consistent quality using a larger margin and, if needed, a relatively lower-quality viewport. 

The benefit of the latter is low MTHQ delay. A sender can in its SDP offer include these options, for example, using the format 3gpp_360video = "a=3gpp_video:" [cap=”VDP" SP "HQ/CQ" ], where HQ stands for High-Quality and CQ stands for consistent quality . The receiver can respond with the type of operation it prefers. The sender will try to achieve the highest quality with at least the minimum margin in case of HQ, and the highest quality possible with the maximum margin in case of CQ, 
2 Proposal
The proposal is to replace the text of section 9.7.3 of the ITT4RT permanent document with the text above. 
3 References

[1] 3GPP, “ITT4RT Permanent Document”,  v.0.7.1, 3GPP TSG SA WG4 #109 e-meeting, 20 May-3 June 2020, Tdoc S4-200840, https://www.3gpp.org/ftp/tsg_sa/WG4_CODEC/TSGS4_109-e/Docs/S4-200840.zip.
[image: image1.png]


[image: image2.jpg]



� Contact: Igor Curcio, Saba Ahsan, Nokia Technologies, Finland. Emails: (igor.curcio, saba.ahsan(@nokia.com.





- 4/4 -

