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1 Introduction
At the last SA4 meeting, several use cases have been discussed and adopted in the draft on Mobile 3D Video Coding. This contribution proposes new use cases for 3D mobile video coding.

2  New use cases
2.1 3D Content in Messaging
2.1.1 Use Case Description
The Multimedia Messaging Service (MMS) is defined by 3GPP in TS 26.140 [1]. MMS allows users to embed multimedia content into messages and send them to other users. With the advance of 3D technology and the steadily growing adoption by manufacturers, users with devices equipped with a stereo camera are able to shoot video and pictures in 3D. 
Figure 1 illustrates the use case, showing a user sharing a captured picture over MMS with another user.


Figure 1 3D Pictures and Videos over MMS
2.1.2 Working Assumptions and Operation Points
In order to enable this use case, the UE of the first user has to be equipped with a stereoscopic camera and the necessary processing power to capture stereoscopic images and video. The MMS service would need to be extended to support the 3D content formats and appropriate signalling.
The used formats shall be backwards compatible, to enable users with non-3D capable UEs to still view the content, albeit in single view.

2.2 3D Timed Text and Graphics
2.2.1 Use Case Description
3GPP SA4 has worked on timed text and graphics for 3GPP services which resulted in TS 26.245 [2] for timed text and TS 26.430 [3] for timed graphics. Both formats enable the placement of text and graphics in a multimedia scene relative to a video element. 
With the introduction of stereoscopic video support, the placement of timed text and graphics will be more challenging. Simply overlaying the text or graphics element on top of the video will not result in satisfactory results, as it may confuse the viewer by communicating contradicting depth clues. As an example, A timed text box which is placed at the image plane with disparity 0, would over-paint objects in the scene with negative disparity. In order to solve this problem, appropriate placement of the text or graphics box, taking depth into account, is required.
In addition, text and graphics elements may be placed with an additional degree of freedom in the scene and as such would benefit from higher flexibility in laying out the element in the scene.
2.2.2 Working Assumptions and Operation Points
The timed element should appear correctly on the stereoscopic display, showing correct depth cues. The 3GPP Timed Text and Timed Graphics formats need to be extended appropriately to support correct and flexible layout. 
For terminals without 3D support the layout of the text or graphics element should fallback to 2D placement that is backwards compatible with 3GPP Timed Text and Timed Graphics, whenever possible.
2.3 Content Re-purposing for the Mobile
2.3.1 Use Case Description
3D Content is rarely created for exclusive consumption on the mobile device. It is expected that most of the content will be re-purposed from content that was originally created for large TV consumption. The task is not simply done by downscaling the left and right view of a stereoscopic video to fit the target screen. As was shown in TR 26.904 [4], the change of display resolution will affect the perceived depth. Furthermore, the change of the pixel density of the target screen will also have an impact on the perceived depth. 
The perceived depth is governed by the disparity according to the following formula:

Where D is the depth, f is the distance to the screen, α is the pixel density, b is the baseline distance between the two eyes, and d is the disparity of an object on the screen in pixels. By changing the target screen to a mobile screen, the parameters f and α will change. Consequently, the depth will be distorted unless the disparity is adjusted.



Figure 2 Depth and Disparity relationship
2.3.2 Working Assumptions and Operation Points
In order to preserve the same depth perception also on mobile devices, the content re-purposing has to be performed appropriately. The disparity map needs to be adjusted correctly to correspond to the new viewing distance, screen resolution, and pixel density. Content preparation guidelines need to be developed, evaluated, and provided as content authoring guidelines. 
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