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Introduction
A draft CR to TS 26.114 introducing video support for ITT4RT in S4aM200591 was reviewed during the ITT4RT telco on Oct 21st and partially agreed after online edits. This draft CR is made available in document S4-201320 during SA4#111-e.
In this contribution, we propose some further updates on viewport signaling for ITT4RT. Our proposed text updates to the latest draft CR in S4-201320 are presented in Section 2. 
Proposed Text Updates to draft CR to TS 26.114
[bookmark: _Toc26369766][bookmark: _Toc36227648][bookmark: _Toc36228663][bookmark: _Toc36229290][bookmark: _Toc36229918]X.6.2	RTCP
The following RTP/RTCP signalling is defined to enable support for viewport-dependent processing:
1)	A new RTCP feedback (FB) message type to carry desired or requested viewport information during the RTP transmission of media (signalled from the MTSI receiver to the MTSI sender).
2)	A new SDP parameter on the RTCP-based ability to signal desired or requested viewport information during the IMS/SIP based capability negotiations. 
When viewport-dependent processing (VPD) is successfully negotiated between the MTSI-Tx client and ITT4RT-Rx client as per the SDP-based procedures described in clause X.4.2, the RTCP feedback (FB) message type ‘Viewport’ shall carry desired or requested viewport information during the RTP transmission of media signalled from the ITT4RT-Rx client to the ITT4RT-Tx client. 
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’ 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 ‘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 in 32 bits. 
·  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 in 32 bits. 
·  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 in 32 bits. 
·  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 in 32 bits. 
·  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 in 32 bits. 
· [Viewport_stereoscopic: Included if the desired viewport is indicated for stereoscopic video. Value 0 indicates monoscopic content, value 1 indicates that viewportthe sphere region is on the left view of a stereoscopic content, value 2 indicates the viewportsphere region is on the right view of a stereoscopic content, and value 3 indicates that the viewportsphere region is on both the centerleft and right views.]    Editor’s note: Stereoscopic content support is agreeable, but syntax should be aligned with OMAF
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                 |           +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+            |s+t+									  zero padding                        |           +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
For each 4-byte indication of the Viewport_azimuth, Viewport_elevation, Viewport_tilt, Viewport_azimuth_range and Viewport_elevation_range, the bytes will be ordered in the order of importance such that high bytes shall be followed by the low bytes, where the highest byte holds the most significant bits and lowest byte holds the least significant bits. 
The bits s and t store stereoscopic video information such that the ‘st’ value ‘00’ indicates monoscopic content, ‘st’ value ‘01’ indicates that the viewport is on the left view of a stereoscopic content, ‘st’ value ‘10’ indicates the viewport is on the right view of a stereoscopic content, and ‘st’ value ‘11’ indicates that the viewport is on center view.
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<TBD>
<Relevant content from PD>
[
1. A new RTP header extension type to carry actually transmitted viewport information (i.e., high quality region) during the RTP transmission of media (signalled from the MTSI sender to the MTSI receiver) carrying the Viewport_azimuth, Viewport_elevation, Viewport_tilt, Viewport_azimuth_range, and Viewport_elevation_range parameters corresponding to the actually sent viewport.
2. Somewhat similar to #1, PD also mentions: “The SEI messages for region-wise packing (RWP) can be used to carry the information about packed picture mapping to assist the receiver in the understanding of the high-quality and low-quality areas, or be sent as an RTP header extension.” and also “An RTP header extension to carry the selected viewport information (azimuth, elevation and tilt) of the delivered stream may be used as previously discussed in sections 6.1 and 9.4 of the Permanent document when SEI messaging is not used for carrying rotation information for the HQ viewport.”
]

When viewport-dependent processing (VPD) is successfully negotiated between the MTSI-Tx client and ITT4RT-Rx client as per the SDP-based procedures described in clause X.4.2, the RTP header extension message type ‘High Quality Region (HQR)’ may carry information on the region encoded in high quality in the video bitstream delivered from the ITT4RT-Tx client to the ITT4RT-Rx client as part of the RTP transmission of media. This signalling serves as an alternative to the region-wise packing SEI message in the video bitstream as described in clause X.3, which can convey the same information. 
‘HQR’ involves signalling from the ITT4RT-Tx client to the ITT4RT-Rx client and this helps the ITT4RT-Rx client to know the high quality region corresponding to the 360 video transmitted by the ITT4RT-Tx client, i.e., which may or may not agree with the viewport requested by the ITT4RT-Rx client. 
The signalling of ‘HQR’ shall use RTP header extensions as specified in IETF 5285 [X] and shall carry the HQR_azimuth, HQR_elevation, HQR_tilt, HQR_azimuth_range and HQR_elevation_range parameters corresponding to the region encoded in high quality in the video bitstream delivered as part of the RTP transmission of media. 
· HQR_azimuth: Specifies the azimuth of the centre point of the sphere region corresponding to HQR in units of 2−16 degrees relative to the global coordinate axes in 32 bits. 
· HQR_elevation: Specifies the elevation of the centre point of the sphere region corresponding to the HQR in units of 2−16 degrees relative to the global coordinate axes in 32 bits. 
· HQR_tilt: Specifies the tilt angle of the sphere region corresponding to the HQR, in units of 2−16 degrees, relative to the global coordinate axes in 32 bits. 
· HQR_azimuth_range: Specifies the azimuth range of the sphere region corresponding to the HQR through the centre point of the sphere region in units of 2−16 degrees in 32 bits. 
· HQR_elevation_range: Specifies the elevation range of the sphere region corresponding to the HQR through the centre point of the sphere region in units of 2−16 degrees in 32 bits. 
· HQR_stereoscopic: Included if the HQR is indicated for stereoscopic video. Value 0 indicates monoscopic content, value 1 indicates that HQR corresponds to the left view of a stereoscopic content, value 2 indicates HQR corresponds to the right view of a stereoscopic content, and value 3 indicates that the HQR corresponds to the center view.    
The one-byte form of the header should be used. The values for the parameters HQR_azimuth, HQR_elevation, HQR_tilt, HQR_azimuth_range and HQR_elevation_range shall each be indicated using 4 bytes, with 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
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
| 									  HQR_azimuth                              |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|   								  HQR_elevation                            |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
| 									  HQR_tilt     	                          |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|									  HQR_azimuth_range                        |           +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+            |									  HQR_elevation_range                      |           +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+            |s+t+									  zero padding                        |           +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

For each 4-byte indication of the HQ_azimuth, HQ_elevation, HQ_tilt, HQ_azimuth_range and HQ_elevation_range, the bytes will be ordered in the order of importance such that high bytes shall be followed by the low bytes, where the highest byte holds the most significant bits and lowest byte holds the least significant bits. 
The bits s and t store stereoscopic video information such that the ‘st’ value ‘00’ indicates monoscopic content, ‘st’ value ‘01’ indicates that the HQ is on the left view of a stereoscopic content, ‘st’ value ‘10’ indicates the HQ is on the right view of a stereoscopic content, and ‘st’ value ‘11’ indicates that the HQ is on center view.
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