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1 Introduction
The current draft CR to TS 26.114 (S4-210549) contains an informative section on VDP. It was discussed to remove the section in favour of a minimal clarifying normative text. The proponents of this document have evaluated the current normative text surrounding VDP in the draft CR to evaluate whether it contains enough information for VDP implementation. The following observations are made. 
1. Section Y.6.2.4 contains text to indicate use of tiled encoding using both mixed-quality and mixed-resolution tiles for VDP. No additional text is required as normative. 

2. Section Y.6.2.4 contains text to indicate use of frame packed stream with high-quality viewport (possibly with viewport margin) and low-quality background. The text does not contain information on use of region-wise packing SEI messages when the two regions are not overlapping. 
3. There is no text regarding the delivery of only the viewport region (possibly with viewport margin). 
This contribution proposes additional text to encompass the missing aspects of VDP into the normative text. The added text is minimal and offers completeness. 
2 Changes to draft CR 
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 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-seperated 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 where the values correspond to the following operations: 

	Transform value
	Transform operation

	0
	no transorm 

	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=" "1" / "2" / "["PPWHQ","PPHHQ","TRHQ","PPWLQ","PPHLQ","TRLQ"]"
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
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. 
***End Changes***
3 Proposal
The proposal is to agree on one of the proposed options to be integrated to the ITT4RT phase 2 draft CR. 
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