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1
Introduction 

This document proposes updates on storage and signaling of 3D video in 3GP files for the Technical Report on Mobile Stereoscopic 3D Video [1].
2
Background 
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 message. Multiview video coding H.264/MVC on the other hand uses extensions of the AVC file format which specify separate signaling for H.264/MVC streams. In order to ensure that a UE is capable of rendering frame compatible and temporally interleaved video, it was agreed at SA4#67 in Edinburgh that the restricted-video mechanism specified in amendment [2] to the ISO base media file format is used in TR 26.905 [3].

3
Signaling

The sample entry description associated with a sample of (2D or 3D) H.264/AVC video data in a 3GPP file (3GP) signals the necessary decoding and rendering requirements as defined by the AVC file format and the restricted video mechanism. In particular, all 3D frame compatible arrangements supported by H.264/AVC (as documented by the frame packing arrangement SEI) can in this way be consistently signaled using definitions in the H.264/AVC specification. The 3GP file format is also capable of signaling mixed content in a file: any combination of video (2D or 3D) can be signaled in the same manner by associating different parts of a track with different sample entry descriptions.

As explained above, the native signaling defined by the AVC file format and the AVC specification is enough for signaling 2D, frame compatible 3D, temporally interleaved 3D, MVC 3D and any combination of mixed 2D/3D video in a 3GP file. In order to make this clearer in the TR, some updates to the text in clauses 5.3.2 and 6.6.2 are proposed here.

Also note that introducing any further signaling, such as the Stereoscopic Video Application Format (SVAF), would introduce a superfluous and potentially conflicting signaling mechanism. 

4
Proposal

We propose that the changes in the Annex are included in the TR.
5
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Annex - changes to the TR on Mobile Stereoscopic 3D Video

CHANGE 1
5.3.2
File format signalling 
5.3.2.1
General

3D video coded in any of the coding formats described in clause 5.2 can be encapsulated and delivered in 3GP files [15] (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 [16] 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 [16] which specify separate signalling for H.264/MVC streams.

NOTE: It is recommended to use the "frame packing arrangement SEI" rather than the "stereo video 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 [18]. 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.
The following subclauses describe 3D file format signalling in more detail including the case of mixed services.

5.3.2.2
Frame Compatible H.264/AVC

Frame compatible H.264/AVC is stored in a 3GP file as defined for H.264/AVC in the AVC file format [16] where the AVC sample entry has been transformed according to the restricted video mechanism using the sample entry ‘resv’ and the stereo video scheme type ‘stvi’ [17]. The stereo scheme of the stereo video box is 1, e.g., the stereo indication type identifies the frame packing arrangement type by using the values defined by the frame packing arrangement SEI (Table D-8 of ISO/IEC 14496-10).

5.3.2.3
Temporally interleaved H.264/AVC

Temporally interleaved H.264/AVC is a special case of frame compatible H.264/AVC. It is stored in the same way as frame compatible H.264/AVC in the above subclause with stereo indication type value 5 signalling temporally interleaved H.264/AVC.

5.3.2.4
Multiview Video Coding H.264/MVC

Multiview Video Coding H.264/MVC is stored and signalled in a 3GP file as defined for H.264/MVC in the AVC file format [16].

5.3.2.4
Mixed 2D/3D video
Decoding and rendering requirements are signalled in the sample entry descriptions as detailed above. In fact, each video sample in a 3GP file is associated with a sample entry description, which in turn specifies if the video data is 2D H,264/AVC or any of the above types of 3D H.264/AVC. If a file contains both 2D and 3D video, two sample entry descriptions are used where 2D parts of the file are associated with the 2D sample entry description and 3D parts of the file with the appropriate 3D sample entry description.
CHANGE 2
6.6.2
Working assumptions and operation points

The mobile device is able to render the 2D/3D combined contents. The identification for indicating pure stereoscopic contents and 2D/3D mixed content is available to the rendering device. Sufficient boundary information for identifying 2D and 3D content segments is signaled to the rendering device. See clause 5.3.2 for encapsulation of mixed 2D/3D video in 3GP files.
END OF CHANGES
