Page 4
Draft prETS 300 ???: Month YYYY

3GPP TSG SA WG 4 MTSI SWG Telco on ITT4RT
  S4aM210664
29th September, 2021, 06.00 – 08.00 CEST

Source: 
Nokia Corporation

Title: 
On viewport-dependent delivery 
Document for
Agreement

Agenda item: 
4.1
1 Introduction
The document provides improvements to viewport-dependent delivery signalling. The following two aspects are introduced to TS 26.114. The changes are built on draftCR for Phase 2 (Tdoc S4-211330). The main proposed changes are as follows: 
1. Inclusion of payload type in 3gpp_360video attribute; it is used in the SDP examples for itt4rt_group listed in TS 26.114 already for offering the same media as 2D and 360-degree video. 

2. Requirement for include RWP SEI message for viewport-only deliver in sphere-locked mode. There is a gap in the solution without this as the receiver would not know the size of the delivered video. 

3. Viewport size aligned to be fractional. This is inline to the definition of FoV. 

4. Making the SDP parameters for tiled encoding and packed high-quality viewport + low-quality background negotiable.  

Note that the following changes includes the text from draftCR S4-211330, the new changes are in pink. 
2 Changes to TS 26.114
====== 1st CHANGE ======
Y.6.2.1 General

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

3gpp_360video = "a=3gpp_360video:"<payload type>  [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. The payload type is the RTP payload type number of the media stream associated with the 3gpp_360video attribute. 
An ITT4RT client supporting the 3gpp_360video attribute 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.

====== END OF 1st CHANGE ======
====== 2nd CHANGE ======
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 and the region-wise packing SEI message 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.
====== END OF 2nd CHANGE ======
====== 3rd CHANGE ======
Y.6.2.7 Viewport Size 

An ITT4RT client that includes the 3gpp_360video with the VDP parameter shall also include in SDP the parameter viewport_size to indicate the size of the device viewport using the azimuth and elevation ranges expressed in degrees. An ITT4RT-Tx client may include the viewport_size of the ITT4RT-Rx client when this is known (e.g., in response to an SDP offer from an ITT4RT-Rx client) or include "viewport=0x0" and the value can be ignored by the ITT4RT-Rx client.    

The ABNF syntax is given below:  

viewport_size = "viewport=" azimuthrange"x"elevationrange

 where the syntax of azimuthrange and elevationrange is as defined in section Y.6.2.3.
Note that the viewport size defines the size of the viewport of the ITT4RT-Rx client UE. An ITT4RT-Tx client provides VDP based on this viewport size. The capture and preferred FOV, on the other hand, defines the range of the 360-degree content, which should be larger than the viewport size and can be negotiated even for viewport-independent processing.
====== END OF 3rd CHANGE ======
====== 4th CHANGE ======
Y.6.2.4 Picture Packing

An ITT4RT-Tx client may support sending the 360-degree video using tiled encoding, e.g., HEVC motion-constrained tiling. An ITT4RT-Tx client using the tiled encoding and supporting the 3gpp_360video attribute shall include in its SDP offer the parameter PPM such that: 
 

-
A PPM value of 1 indicates mixed-quality tiled encoding is used

-
A PPM value of 2 indicates mixed-resolution tiled encoding is used

Tiled encoding may be used to deliver the full 360-degree video or a high-quality video which includes the viewport and may include viewport margins.

An ITT4RT-Tx client sending low-quality viewport-independent background 360-degree video frame-packed with a high-quality viewport (possibly with margins) such that the two regions have overlapping content shall include in its SDP offer the parameter PPM. In this case the PPM is an ordered comma-separated list of the following six fields: 

-
PPWHQ defines packed_picture_width of the high-quality region in pixels

-
PPHHQ defines packed_picture_height of the high-quality region in pixels

-
TRHQ defines transform operations applied on the high-quality region. 

-
PPWLQ defines packed_picture_width of the low-quality region in pixels

-
PPHLQ defines packed_picture_height of the low-quality region in pixels

-
TRLQ defines transform operations applied on the low-quality region

The transform operations have a value of 0-7 as defined in Table Y.6.1. 
Table Y.6.1: Transform values
	Transform value
	Transform operation

	0
	no transform 

	1
	mirrored horizontally

	2
	rotation by 180 degrees (counter-clockwise) 

	3
	rotation by 180 degrees (counter-clockwise) before mirroring horizontally

	4
	rotation by 90 degrees (counter-clockwise) before mirroring horizontally

	5
	rotation by 90 degrees (counter-clockwise)

	6
	rotation by 270 degrees (counter-clockwise) before mirroring horizontally

	7
	rotation by 270 degrees (counter-clockwise)


An ITT4RT-Rx client shall render the high-quality viewport region where these two regions are overlapping. The PPM parameter for defining the HQ and LQ regions should be used when the information remains constant during the session. When the packed regions are not overlapping, the high-quality and low-quality regions do not need to be explicitly defined and SEI messages for region-wise packing may be used instead of the SDP PPM parameter.

The ABNF syntax is defined as follows:

PPM



= "ppm=" ppm-list 
ppm-list = ppm-value *["/"ppm-value]
ppm-value


= "1" / "2" / packing
packing


= "[" PPWHQ "," PPHHQ "," TRHQ "," PPWLQ "," PPHLQ "," TRLQ "]"
PPWHQ



= pos-integer
PPHHQ



= pos-integer
TRHQ



= transform-value

PPWLQ



= pos-integer
PPHLQ



= pos-integer
TRLQ



= transform-value
pos-integer


= POS-DIGIT *DIGIT

POS-DIGIT


= %x31-39

;1-9
transform-value

= "0" / "1" / "2" / "3" / "4" / "5" / "6" / "7"

; transform values as per Table Y.6.1
An ITT4RT client supporting mixed-quality tile encoding, mixed-resolution tile encoding and/or a 360-degree low-quality background frame-packed with an overlapping high-quality viewport shall include the PPM parameter with a list of supported options as defined by ppm-list in the SDP offer. An ITT4RT client that receives an SDP offer with a ppm-list of more than one ppm-value shall include only one preferred/supported ppm-value in the SDP answer. An ITT4RT-Rx client that includes the PPM parameter in its SDP offer with the ppm-value set to packing (as defined above in the PPM syntax) shall set all values in the structure to zero. An ITT4RT-Tx client that receives the PPM parameter in an SDP offer with the ppm-value set to packing (as defined above in the PPM syntax) shall set all values for the structure appropriately in the response.  
Note: The size of the viewport and fov attributes define the size of projected regions. [It should be considered if the two values should be included explicitly here]
====== END OF 4th CHANGE ======
3 Proposal
The proposal is to agree on the proposed changes to be incorporated in the draft CR to TS 26.114 for ITT4RT phase 2.  
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