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1 Introduction

A new RTCP feedback message is defined in the ITT4RT permanent document as a potential solution to signal desired viewport information to help facilitate viewport dependent processing in immersive teleconferencing and telepresence. According to the current solution, it is possible to signal both arbitrary viewport information and predefined viewport information as follows:

-
‘Arbitrary Viewport’, in which the MTSI receiver determines a specific region on the sphere (i.e. desired viewport) and signals its spherical coordinates to the MTSI sender.

-
‘Pre-defined Viewport’, in which the MTSI receiver selects one of the offered viewports pre-determined by the MTSI sender and signals the index of this viewport to the MTSI sender. In this mode, the MTSI receiver obtains the set of spherical coordinates for the pre-defined viewports from the MTSI sender during the SDP capability negotiation. 

The predefined viewport signaling related text is kept in square brackets since its benefit is to still to be investigated. In this contribution, we provide a justification on the benefit of predefined viewport signaling in ITT4RT. This is covered in Section 2. 
In addition, we propose a few edits to Section 9.2 of the permanent document on RTCP-FB signaling of desired viewport information. These are captured in Section 3.
2 Potential Solution for Overlays
The SDPsignaling semantics in Section 9.4 currently defined as a potential solution for predefined viewport signaling will have the following applicability::

· 
· Allow adding real-time overlay on the top of a pre-defined region. Client devices may use the pre-defined regions as hints for personalized overlay operations. Compared to handling overlays for all audience on the server side, a client device may utilize its own computing power to generate overlays on pre-defined regions. 
· Content to be overlaid on the predefined region  may be encoded and transported separately with higher quality. .  
Editor’s Note: Revise potential solution on the SDP signaling to address overlay usage scenarios
3 Proposed Updates to RTCP-FB Signaling of Viewport Information 

9.2  RTCP-based Signaling of Desired Viewport Information

The signalling of ‘Arbitrary Viewport’ and ‘Pre-defined Viewport’ requests may use RTCP feedback messages as specified in IETF 4585. The RTCP feedback message is identified by PT (payload type) = PSFB (206) which refers to payload-specific feedback message.  FMT (feedback message type) may be set to the value ‘9’ for ROI feedback messages.  The IANA registration information for the FMT value for ROI is provided in Annex R.1 of TS 26.114. The RTCP feedback method may involve signalling of viewport information in both of the immediate feedback and early RTCP modes.
The FCI (feedback control information) format for Viewport may be as follows. The FCI may contain exactly one viewport. The signalled desired viewport information in the RTCP feedback message for ‘Arbitrary Viewport’ is composed of the following parameters (as aligned with OMAF):

·  Viewport_azimuth: Specifies the azimuth of the centre point of the sphere region corresponding to the desired viewport in units of 2−16 degrees relative to the global coordinate axes. 

·  Viewport_elevation: Specifies the elevation of the centre point of the sphere region corresponding to the desired viewport in units of 2−16 degrees relative to the global coordinate axes. 

·  Viewport_tilt: Specifies the tilt angle of the sphere region corresponding to the desired viewport, in units of 2−16 degrees, relative to the global coordinate axes. 

·  Viewport_azimuth_range: Specifies the azimuth range of the sphere region corresponding to the desired viewport through the centre point of the sphere region in units of 2−16 degrees. 

·  Viewport_elevation_range: Specifies the elevation range of the sphere region corresponding to the desired viewport through the centre point of the sphere region in units of 2−16 degrees. 
·  [Viewport_stereoscopic: Included if the desired viewport is indicated for stereoscopic video. Value 0 indicates monoscopic content, value 1 indicates that the sphere region is on the left view of a stereoscopic content, value 2 indicates the sphere region is on the right view of a stereoscopic content, and value 3 indicates that the sphere region is on both the left and right views.]
Editor’s note: Stereoscopic content support is agreeable, but syntax should be aligned with OMAF
    The signalled desired viewport information in the RTCP feedback message for ‘Pre-defined Viewport’ is composed of the following parameter:

·  Viewport_ID – identifies the pre-defined viewport selected by the MTSI receiver. The value of Viewport_ID can be acquired from the "a=predefined_viewport" attributes that are indicated in the SDP offer-answer negotiation (see clause 9.4 below for the related SDP-based procedures). 
The semantics of the proposed RTCP feedback messages is independent of the payload type. 

Unlike ‘Arbitrary ROI’ and ‘Pre-defined ROI’ modes currently defined in MTSI which may be supported bi-directionally or uni-directionally depending on how clients negotiate to support the feature during SDP capability negotiations, the consideration for ‘Pre-defined Viewport’ and ‘Arbitrary Viewport’ is constrained to be supported only uni-directionally based on the current 360 video delivery considerations over MTSI. 
‘Arbitrary Viewport’ and ‘Pre-defined Viewport’ may be supported at the same time. It is the MTSI receiver’s decision to request an arbitrary viewport or one of the pre-defined viewports at a given time. When pre-defined viewports are offered by the MTSI sender, it is also the responsibility of the MTSI sender to detect and track any movements of these viewports, e.g., the viewport could be a moving object, or moving person, etc., and refine the content encoding accordingly.
Reliable and low-latency transport of RTCP feedback messages carrying viewport information is desirable. How to ensure this in MTSI is FFS, e.g., via potential QoS handling mechanisms or other means. Furthermore, certain restrictions on RTCP feedback message frequency may be imposed in order to control network overhead and server computational load, this is also FFS.
4 Proposal
It is proposed to adopt the text in Sections 2 (new text) and 3 (modifications) in the ITT4RT permanent document.
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