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1
Introduction 

This document proposes technical updates and a use case for the Technical Report on Mobile Stereoscopic 3D Video [1] on handling of 3D video encapsulated or delivered in 3GP files. 
2
Background and potential problem
3GP files can carry 3D video coded in various coding formats. See for example clause 5.2 of [1]. Frame compatible H.264/AVC and temporally interleaved H.264/AVC use the traditional AVC file format where information about the stereo arrangement is carried in an SEI messages. Multiview video coding H.264/MVC on the other hand uses extensions of the AVC file format which specify separate signalling for H.264/MVC streams.

Storing frame compatible or temporally interleaved 3D video in a 3GP file as described above ensures that a UE can decode the bitstreams correctly (if it has the corresponding decoding capability), but it does not ensure that a UE renders the 3D video correctly. For instance, a UE that is not aware of the SEI message indicating that a bitstream represents frame compatible 3D or temporally interleaved 3D will simply render the video frames as consecutive 2D frames. The output will most likely look like garbage or with disturbing artifacts to the viewer.

3
Solution

The above problem can be avoided by enforcing post-decoder requirements with the restricted video mechanism specified in an amendment [2] to the ISO base media file format. The mechanism is similar to the content protection transformation where sample entries are hidden behind generic sample entries, ‘encv’, ‘enca’, etc., indicating encrypted or encapsulated media. The analogous mechanism for restricted video uses a transformation with the generic sample entry ‘resv’. The method should be applied when the content should only be decoded by clients that present it correctly. For the above cases with frame compatible and temporally interleaved 3D video, the scheme type for stereoscopic video ‘stvi’ [2] should be used. Reference [2] has been finalized in MPEG and is currently issued as a (frozen) Final Draft Amendment targeted for publication in March 2012. 

3
Use case "Correct rendering of downloaded 3D Video"
Use case description

In scenarios where a service provider offers 3D video for download, progressive download or HTTP streaming, the 3D video is provided with rendering requirements in the 3GP files carrying the 3D bitstreams. The client downloading the 3D video is either a legacy client or a Release 11 client.

Although a legacy client may be capable of decoding the bitstream, it shall not decode and render the video unless it can detect that the video is in 3D and identify that it is capable of performing required post-decoder transformations. The same procedure applies to a conforming Release 11 client.

Working assumptions and operation points
The file format must support signalling of post-decoder requirements (for frame compatible and/or temporally interleaved 3D video) in order to

a) stop legacy clients from inadvertently display "garbage video"

b) allow conforming clients to inspect files for post-decoder requirements before rendering.

4
Proposal
We propose to add the above use case and file format descriptions to the TR [1] as detailed in the proposed changes in the Annex.
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CHANGE 2
5.3.2
File format post-decoder requirements

3D video coded in any of coding formats described in clause 5.2 can be encapsulated and delivered in 3GP files [14] (or 3GP segments in the case of DASH). Frame compatible H.264/AVC and temporally interleaved H.264/AVC use the traditional AVC file format [15] where information about the stereo arrangement is carried in an SEI message "frame packing arrangement SEI". Multiview video coding H.264/MVC on the other hand uses extensions of the AVC file format [15] which specify separate signalling for H.264/MVC streams.

NOTE: It is not recommended to use "stereo video SEI" in favour of the more flexible "frame packing arrangement SEI".

Storing frame compatible or temporally interleaved 3D video in a 3GP file as described above ensures that a UE can decode the bitstreams correctly (if it has the corresponding decoding capability), but it does not ensure that a UE renders the 3D video correctly. For instance, a UE that is not aware of the SEI message indicating that a bitstream represents frame compatible 3D or temporally interleaved 3D will simply render the video frames as consecutive 2D frames. The output will most likely look like garbage or with disturbing artifacts to the viewer. 

The above problem can be avoided by enforcing post-decoder requirements with the restricted video mechanism specified in an amendment [17] to the ISO base media file format. The mechanism is similar to the content protection transformation where sample entries are hidden behind generic sample entries, ‘encv’, ‘enca’, etc., indicating encrypted or encapsulated media. The analogous mechanism for restricted video uses a transformation with the generic sample entry ‘resv’. The method should be applied when the content should only be decoded by clients that present it correctly. For the above cases with frame compatible and temporally interleaved 3D video, the scheme type for stereoscopic video ‘stvi’ [17] should be used.
CHANGE 3
6.2.2
Working assumptions and operation points
An appropriate MPD signalling for the 3D content as well as appropriate segment formats are required for the 3D content. The signalling needs to be specified. See clause 5.3.2 for encapsulation of 3D video in 3GP files.
CHANGE 4
7.1.2
Working assumptions and operation points
Download of 3D video requires the encapsulation of the video in a file format that is supported by the 3GPP-service capable UE. It also requires that the file is advertised appropriately in the Content-Type to signal that it is a 3D-content and what are the required codecs and rendering capabilities to support this. It is expected that a 3GP file format based encapsulation format is used. 

The details of the file format as well as the appropriate signalling need to be defined to support this use case. See clause 5.3.2 for encapsulation of 3D video in 3GP files.

CHANGE 5
7.2.2
Working assumptions and operation points
In addition to the requirements for the use case 7.1, the file format must support an arrangement of the video content such that playout before completely downloading the file is supported.

The details of the file format as well as the appropriate signalling need to be defined to support this use case. See clause 5.3.2 for encapsulation of 3D video in 3GP files.

7.3
Correct rendering of downloaded 3D Video

7.3.1
Use case description

In variants of the use cases 7.1 and 7.2 (and also 6.2), the 3D video is provided with rendering requirements in the 3GP files carrying the 3D bitstreams. The client downloading the 3D video is either a legacy client or a Release 11 client.

Although a legacy client may be capable of decoding the bitstream, it shall not decode and render the video unless it can detect that the video is in 3D and identify that it is capable of performing required post-decoder transformations. The same procedure applies to a conforming Release 11 client.

7.3.2
Working assumptions and operation points
The file format must support signalling of post-decoder requirements (for frame compatible and/or temporally interleaved 3D video) in order to

a) stop legacy clients from inadvertently display "garbage video"

b) allow conforming clients to inspect files for post-decoder requirements before rendering.

See clause 5.3.2 for encapsulation of 3D video in 3GP files and using post-decoder requirements.

END OF CHANGES
