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1 Introduction
At SA#72 meeting a two possible solution for 3D timed text and 3D timed graphic were introduced. The two solutions are shortly introduced in Section 2. Section 3 provides comparison of the two solutions. The concrete proposal is presented in Section 4.
2 3D Timed Text and 3D Timed Graphic solutions
2.1 Signal z depth value 
5.17.1.X
3D Text Box

‘3dtb’ – 3D text box.  This box provides information that allows to represent the text box in the three dimensional coordinate system. The 3D text box introduces additional dimension which is perpendicular to the image plane (display surface). Due to the new dimension the text box is placed with an additional degree of freedom in the scene allowing to benefit from higher flexibility in laying out the track in the 3D scene. z signals the position of the text box in the z dimension (i.e. perpendicular to the image plane/display surface), the unit of z is millimetres. 

class 3DTextBox() extends TextSampleModifierBox ('3dtb') {

signed int(16) 
z;
}

A terminal creates the 3D representation of the text box with signalled depth placement by projecting the text box onto the target views (i.e. the left and right view). An example of the projective transform is described in [3GPP TR 26.905].
2.2 Signal disparity value 
The solution proposes to signal disparity value expressing the pixel shift applied to each of the left and right views (so the total disparity is twice the given value).  A negative value indicates the text appears closer to the viewer than disparity zero (the left image is shifted right and the right image is shifted left), a positive disparity is the opposite.  
5.17.1.X     Stereo Disparity
'disp' - Specifies a disparity for presenting the contents of this sample on a stereo display. The value expresses the pixel shift applied to each of the left and right views (so the total disparity is twice the given value).  A negative value indicates the text appears closer to the viewer than disparity zero (the left image is shifted right and the right image is shifted left), a positive disparity is the opposite.  The default disparity, in the absence of this box, is specified in the sample entry.

class DisparityBox() extends TextSampleModifierBox ('disp') {
   signed int(16)  view-disparity;
}
We also permit a DisparityBox in the sample entry, to set the default disparity for all samples that do not have an explicit disparity indication.
3 Comparison
Table 1 Z depth and Disparity solutions comparison

	
	Impact on Specification 
	Complexity
	Position from the screen surface
	Applicability 

	z depth
	* Small (a new TextSampleModifierBox defined)
	* Simple (projection on to left and right view based on pixel sizes multiplied by the viewing distance and coordinates of the centre of projection ) 
	* Constant position from the screen, if the real viewing distance of a user is provided. 
* Varying position from the screen, if projection calculated for fixed default viewing distance.
	* Stereoscopic Video 
* Multi-View Video (View Synthesis) 

	disparity
	* Small (a new TextSampleModifierBox defined)
	* Simple (pixel shift applied to left and right view) 
	* Varying position from the screen (depends on the viewing distance and display size)
	* Stereoscopic Video 


4 Final considerations and proposal
The two proposed solution for 3D timed text and 3D timed graphic has similar impact on the specification as well as do not differs much in terms of complexity. The benefit of the disparity based solution is guarantee of the alignment to the existing standards. On the other hand, the z-depth based solution enables additional flexibility. In particular the z-depth based solution provides support for constant positioning when the actual viewing distance of the user is computed. This solution is also future-proof for multi-view display solutions, where different views are generated by view-synthesis. 
On the basis of those considerations, it is proposed to include the two solutions in the 3GPP specification. It is also proposed to add the content of Section 3 into the permanent document [1].
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