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1 Introduction
The proposal is to add following changes in the ITT4RT permanent document. 
2 Proposed changes
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. 

    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.
The appropriate low-delay operation to timely delivery of the changes in viewport orientation from the remote participants is critical for high quality VR experience. 
RTCP usually operates at the order of seconds. For example, the minimum transmission interval of RTCP is five seconds as stated in IETF RFC 3550. Although such constraints may be later removed, there is no real number to illustrate the minimum transmission interval. It is not clear if RTCP can achieve the timely delivery of the changes in viewport orientation from the remote participants. In general there is 5% rule for bandwidth usage for RTCP feedback. If there is no sufficient bandwidth for ITT4RT system operation, then RTCP feedback could be sent less frequently. 

RTCP has fast modes such as immediate feedback and early RTCP feedback mode. However, the RTCP interval depends on the group size or number of remote participants. If the group size or number of remote participants increases, the RTCP interval could also increase to maintain the 5% of total bandwidth usage. When the group size or number of remote participants is small, immediate feedback can be used. When the group size or number of remote participants increases, early RTCP feedback mode can be used. As the group size or number of remote participants is large, the regular RTCP feedback mode should be used. Therefore, the interval of RTCP could be large when the number of remote participants is large. This could result in additional delay or latency.[image: image1.png]
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