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Introduction
The IVCS study item is expected to study 3D stereoscopic video for 3GPP streaming services. In this contribution, we present the most relevant video formats for representing stereoscopic video.
3D Stereoscopic Video Formats
There are 2 major ways of formatting the views of a stereoscopic video: spatial compression and temporal interleaving. Other formats such color shifting and 2D+Depth are possible but are either outdated or still subject to research and development. 
Finally, the left and right views may also be encoded as separate views, possibly exploiting redundancies between the two views to enhance the compression efficiency. This technique is standardized by MPEG as part of the H.264/AVC standard.
In the following, the most relevant formats are described.
Frame Compatible Video
This technique uses spatial compression to pack the two views of the stereoscopic video into a single frame (thus the name frame compatible). This allows the usage of deployed encoding and transport infrastructure and keeping similar bandwidth requirements at the cost of information loss. The two views are first down-sampled and then packed. The down-sampling may be performed horizontally, vertically, or diagonally. The packing may use a side-by-side, top-bottom, interleaved, or checkerboard format. The different alternatives are illustrated in the following figures.


Figure 1 Spatial Packing Formats
Temporal Interleaving
In temporal interleaving, the video is encoded at double the frame rate of the original video. Each pair of subsequent pictures constitutes a stereo pair (left and right view). The rendering of the time interleaved stereoscopic video is typically performed at the high frame rate, where active (shutter) glasses are used to blend the incorrect view at each eye. This requires accurate synchronization between the glasses and the screen.


Figure 2 Temporal Interleaving
Multi-view Video
MVC [1] has recently been standardized for the compression of multiple view video as an addition to the H.264/AVC standard family. In MVC, the views from different cameras are encoded into a single bit-stream that is backwards compatible with single view H.264/AVC. MVC introduces new coding tools to exhibit the spatial redundancy among the different views. 
MVC is able to efficiently compress stereoscopic video in a backwards compatible manner and without compromising the view resolutions. The NAL units from the secondary view are ignored by legacy decoders as the NAL unit type will not be recognized. 
The following figure depicts a possible prediction chain for a stereoscopic video.

Figure 3 MVC Encoding with Inter-view Prediction
Proposal
We propose to include a description of the stereoscopic video formats to the TR. We also propose that evaluation of the appropriate format should take into account the presented formats.
References
 [1]		ISO/IEC 14496-10, Advanced video coding for generic audiovisual services
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