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1 Introduction
[bookmark: _GoBack]This document provides updated text for RTCP feedback messages for 360-degree video, including updated text for the desired viewport information FCI format which aligns with the number of bytes used in OMAF, as well as a simple RTCP feedback message for supporting viewport-dependent delivery of 360-degree fisheye video.
2 RTCP feedback messages for 360-degree video
Desired viewport information signalling for 360-degree projected video
Desired viewport information ‘Viewport’ consists of signalling the currently requested viewport of the user on the ITT4RT-Rx client side to the ITT4RT-Tx client for viewport-dependent processing of 360-degree projected video.
The signalling of ‘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’ X’ for ROI desired viewport information feedback messages.  The IANA registration information for the FMT value for ROI desired viewport information 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.	Comment by Eric Yip: Beginning of original text
The FCI (feedback control information) format for Viewport may be as follows. The FCI may shall contain exactly one viewport. The signalled desired viewport information in the RTCP feedback message for ‘Viewport’ is composed of the following parameters (as aligned with OMAFdefined as shape type value equal to 0 in clause 7.5.6 of ISO/IEC 23090-2 [R1]):
·  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.]	Comment by Eric Yip: This parameter doesn’t exist in OMAF, stereospcopic flat is defined only for describing the packed frame regions and not the viewport of the user	Comment by Eric Yip: End of original text
For viewport-dependent processing of 360-degree projected video, the RTCP feedback message for Viewport shall contain the parameters Viewport_azimuth, Viewport_elevation, Viewport_tilt, Viewport_azimuth_range and Viewport_elevation_range. The values for the each of the parameters Viewport_azimuth, Viewport_elevation, Viewport_tilt, Viewport_azimuth_range and Viewport_elevation_range shall each be indicated using four bytes. The FCI for the RTCP feedback message for ‘Viewport’ shall follow the following format:
 0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   			      Viewport_azimuth 			          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   			     Viewport_elevation			          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   			        Viewport_tilt			          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   			    Viewport_azimuth_range		          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   			   Viewport_elevation_range		          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Desired fisheye ID signalling for 360-degree fisheye video
Desired fisheye ID ‘Fisheye ID’ consists of signalling the currently requested fisheye videos (via their IDs) corresponding to the viewport of the user on the ITT4RT-Rx client side to the ITT4RT-Tx client for viewport-dependent delivery of 360-degree fisheye video.
The signalling of ‘Fisheye ID’ 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 ‘X’ for desired fisheye ID feedback messages.  The IANA registration information for the FMT value for desired fisheye ID is provided in Annex R.1 of TS 26.114. The RTCP feedback method may involve signalling of fisheye ID in both of the immediate feedback and early RTCP modes.
The FCI (feedback control information) format for Fisheye ID shall be as follows. The FCI shall contain one or more fisheye IDs (to a maximum number of 15). The signalled desired fisheye ID(s) in the RTCP feedback message for ‘Fisheye ID’ is composed of the following parameters:
· Num: Specifies the number of fisheye circular videos requested through this RTCP feedback message
· F_ID(n): Specifies the identifier of the nth fisheye circular video selected by the ITT4RT-Rx client
For viewport-dependent delivery of 360-degree fisheye video, the RTCP feedback message for Fisheye ID shall contain the parameters Num and F_ID(n). The value for Num shall be indicated using 4 bits with a maximum value of 15, and each value of F_ID(n) shall be indicated using 4 bits, where n ranges from 1 to a maximum value of 15.
If the number of requested fisheye circular videos is 7 or less (n ranges from 1 to 7 or less), the FCI for the RTCP feedback message for ‘Fisheye ID’ shall follow the following format:

 0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|  Num  |F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Otherwise, if the number of requested fisheye circular videos is more than 7 but less than 16 (n ranges from 7 to 15), the FCI for the RTCP feedback message for ‘Fisheye ID’ shall follow the following format:




 0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|  Num  |F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|F_ID(n)|
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The value of each F_ID(n) entry shall be acquired from the "a=3gpp_fisheye" <id> attributes that are indicated in the SDP offer-answer negotiation (see clause X for the related SDP-based procedures), corresponding to the identifier of the requested fisheye circular video(s). Zero padding shall be used after the last F_ID(n) entry in the RTCP feedback message if the number of F_ID(n) entries are less than 7 or 15 for each FCI format respectively.

3 Proposal
We propose to include the updated text in section 2 of this document into the Permanent Document, as well as the relevant clause in the latest version of the dCR subject to agreement from ITT4RT experts.
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