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1 Introduction

The Improved Video Coding Support study item is in charge of evaluating the candidate technologies associated to mobile 3D. Before considering any candidate technology it is necessary to define what is expected in terms of 3D video experience. This contribution presents three different use cases which can be associated to the term “mobile 3D”. 
2 Use cases description
2.1 Mobile 3D experience

In this configuration, the user can access to a 3D video content which is rendered directly on its mobile device. A parallax barrier or lenticular lenses can provide the 3D effect by providing two different views to the viewer. These 3D screens are called autostereoscopic even if the representation format of the video is stereoscopic (Left and Right view).

The figure 1 illustrates such a use case
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Figure 1: Use case of 3D content viewed on a mobile terminal
2.2 Video Eyewear 3D experience

This use case describes a 3D experience provided thanks to video glasses (also called video eyewear headsets) compatible with stereoscopic video. During the recent years, progress has been achieved on the ability to use such video glasses in order to simulate large screen viewing experience. When connected to a mobile terminal receiving a stereoscopic video over a 3GPP radio access network (in PSS or MBMS mode) the video glasses display the left view on the left eye and the right view on the right eye. Each eye receiving a different view, the depth is provided to the user.
The figure 2 illustrates the current use case.
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Figure 2: Use case of 3D content viewed on video glasses
2.3 Mobile terminal connected to a 3DTV set 

This last use case can be associated to the mobile 3D concept in the way it enables 3D experience when receiving a video content over the 3GPP access network. A user wants to watch a 3D movie on its 3D compatible TV set at home. He may take advantage of its LTE coverage to get the streamed video which is decoded in its mobile terminal. The terminal has a digital connectivity which enables the connection with a 3DTV display (e.g. via a micro-HDMI/HDMI cable).

If both the mobile and the TV set support the HDMI 1.4a signalization then the TV set automatically switches into the appropriate 3D mode.

In this use case the mobile terminal acts as a mobile Set top box.

The figure hereafter illustrates the current use case.
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Figure 3: Use case of 3D content viewed on a 3D TV set
3 Working assumptions
In this section, each use case is further considered in order to define the operation points which could answer the best the 3D video experience requirements. 
3.1  Mobile 3D experience

The video codec capabilities for the PSS and MBMS user services have been updated in the 3GPP Release9. The H.264 AVC levels 1.3 and 3.0 have been recommended which corresponds to video coding profiles ranging roughly from {QVGA, 25Hz} to {VGA, 25Hz}.
Depending on the bit-rate constraints and the mobile terminal capabilities a frame compatible format or a full resolution per view format should be considered.
3.2 Video Eyewear 3D experience

The video eyewear headsets have a video resolution usually ranging from QVGA to VGA per eye. Similarly to the first use case, operation points corresponding to QVGA and VGA should be chosen in order to evaluate the candidate technical solutions.
3.3  Mobile terminal connected to a 3DTV set

This use case is the most critical in terms of video decoding complexity when considering an HDMI connection. The minimum capabilities of the broadcast profile of HDMI 1.4a are the HD frame compatible formats which follow:
· 720p @ 50Hz Top-and-Bottom

· 720p @ 59.94 / 60 Hz Top-and-Bottom 

· 1080i @ 50Hz Side-by-Side

· 1080i @ 59.94 / 60 Hz Side-by-Side

· 1080p @ 23.97 / 24 Hz Top-and-Bottom

If 3GPP restricts the video profiles to only progressive formats, only Top-and-Bottom arrangement should be considered. 

Nevertheless, DVB has also included progressive side-by-side arrangements in its phase1 commercial requirements which received the support from TV set manufacturers:

· 720p @ 50Hz Side-by-Side

· 720p @ 59.94 / 60 Hz Side-by-Side
· 1080p @ 23.97 / 24 Hz Side-by-Side

4 Conclusion

In this contribution, we wanted to provide our vision of what can be associated to the concept of “mobile 3D”. For each use case presented, some working assumptions have been proposed in order to agree on the operation points which will be used for evaluating the candidate technologies.

Orange would like to ask for interest in the above presented use cases. If they receive a supportive feedback, we propose to include them into the IVCS TR.

The same thing is requested about the working assumptions.
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