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1 Introduction
Viewport-locked (VL) mode of viewport-dependent delivery has been discussed earlier and agreed in the ITT4RT TR 26.9xx. An ITT4RT-Tx client that supports VDP VL sends only the viewport region at a fixed resolution by rotating it to the centre of the ERP. No additional bitstream signalling is required and no margins/background is included since the receiver is expected to render the stream as viewport-locked.  An ITT4RT-Rx client using VL always renders the received video stream such that the centre of the received viewport is aligned to the centre of the device viewport. However, it is still able to change viewport orientation and signal viewport feedback to get updated content. 
For interoperability, both ITT4RT-Tx and ITT4RT-Rx clients require to know when VL is used. The current document proposes that an SDP field is used to indicate VL capability. Another option proposed in earlier discussions is to make VL the default mechanism for certain devices. However, this is limiting as some 2D devices may prefer to use sphere-locked operation with sufficient margins instead of VL. 
2 Changes to MTSI TS 26.114

Y.6.2.1 General

A new SDP attribute 3gpp_360video is defined with the following ABNF syntax:

3gpp_360video = "a=3gpp_360video:" [SP FOV] [SP FOV_CENTER] [SP "Stereo"] [VDP]

VDP = "VDP" [SP SLVL] [SP Projection] [SP PPM] SP viewport_ctrl SP viewport_size
NOTE: If the SDP negotiations become too complex, defining profiles can be considered. 

The semantics of the above attribute and parameters is provided below.  Unsupported parameters of the 3gpp_360video attribute may be ignored. 

An ITT4RT client supporting the 3gpp_360video attribute using viewport-independent processing or stereoscopic video for video shall support the following procedures:

-
    when sending an SDP offer, the ITT4RT client includes the 3gpp_360video attribute in the media description for video in the SDP offer,
-
    when sending an SDP answer, the ITT4RT client includes the 3gpp_360video attribute in the media description for video in the SDP answer if the 3gpp_360video attribute was received in an SDP offer,

-
    after successful negotiation of the 3gpp_360video attribute in the SDP, for the video streams based on the HEVC or AVC codec, the ITT4RT clients exchange an RTP-based video stream containing an HEVC or AVC bitstream with omnidirectional video specific SEI messages as defined in clause Y.3. 
An ITT4RT client  supporting the 3gpp_360video attribute supporting use of viewport-dependent processing (VDP) shall include the VDP parameter in the SDP offer and answer. Depending on the value indicated by the VDP parameter, the ITT4RT client shall further support the following procedures:

-
     the RTCP feedback (FB) message described in clause Y.7.2 of type ‘Viewport’ to carry requested viewport information during the RTP streaming of media (signalled from the ITT4RT-Rx client to the ITT4RT-Tx client). 

An ITT4RT client shall not include VDP parameter in the SDP answer if the SDP offer contains the 3gpp_360video attribute without the VDP parameter.
An ITT4RT-Tx client that supports VDP may use viewport margins to maintain consistent quality during small head motion and also to reduce the need for frequent viewport updates. Viewport margins can be extended on all or some sides of the viewport and may be at the same quality (or resolution) as the viewport or at a quality (or resolution) lower than the viewport but higher than the background. Viewport margins may be extended around the viewport evenly or unevenly depending on head motion or network quality.
Y.6.2.8 Viewport-only VDP and Image attributes

An ITT4RT-Tx client supporting VDP may deliver only the viewport or viewport with viewport margins and not the full captured/preferred field-of-view of the 360-degree video. If the viewport region (with or without a viewport margin) is extracted from a projected picture (e.g., ERP), the resolution would change depending on where the viewport is located on the picture. To avoid this, the ITT4RT-Tx client may rotate the desired viewport region to the centre of the ERP before cropping it to the desired size as indicated by imageattr. The delivered bitstream shall contain the rotation SEI if the ITT4RT-Rx client is expected to do sphere-locked rendering by reversing the rotation of the received image before rendering. 
An ITT4RT client may support viewport-locked VDP for delivering the viewport region only. A viewport-locked VDP bit stream should include only the viewport region and should not include rotation SEI messages. An ITT4RT-Rx client shall render the viewport-locked bitstream centered at the center of the current viewport. An ITT4RT client that supports viewport-locked VDP shall include in its SDP offer the parameter VLSL as defined below 

SLVL = "VL"/"VL,SL"/"SL"
The value "SL" refers to sphere-locked rendering, which requires the receiver to render the received picture according to the global coordinate axes. The value "VL" refers to viewport-locked rendering, which require the receiver to render the received picture such that the center of the received picture is aligned to the center of the current viewport.   

An ITT4RT client that supports only viewport-locked VDP shall include "VL" in its SDP offer. An ITT4RT client that supports both viewport-locked VDP and another sphere-locked type of VDP shall include "VL,SL".  An ITT4RT client that receives an SDP offer with "VL" shall include it in its response if it supports viewport-locked VDP and wishes to use it. An ITT4RT client that receives an SDP offer with "VL" shall remove the VDP parameter in its response if it does not support viewport-locked VDP or does not wish to use it; the 360-degree video is then delivered using viewport-independent processing. An ITT4RT client that receives an SDP offer with "SL" shall include it in its response if it supports sphere-locked VDP and wishes to use it. An ITT4RT client that receives an SDP offer with "SL" shall remove the VDP parameter in its response if it does not support sphere-locked VDP or does not wish to use it; the 360-degree video is then delivered using viewport-independent processing. An ITT4RT client that receives an SDP offer with "VL,SL" shall include either "SL" or "VL" in the SDP response based on its preferred mode. 
3 Proposal
The proposal is to include the above changes to the ITT4RT Phase 2 draft CR for MTSI specification TS 26.114. 
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