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Introduction

This document proposes specification text on stereoscopic 3D video codecs to be included as clause 5.2 of the draft TR of Mobile 3D Video Coding.
We took the corresponding sections of TR 26.904 as the basis for the proposal and made mainly editorial changes. We felt that it is sufficient to consider only the H.264/AVC based codecs, i.e. frame-compatible H.264/AVC and the Multiview Video Coding (MVC) extension of H.264/AVC. Furthermore, only stereoscopic 3D video coding is considered and coding of more than two views is omitted from the discussion.

The following paragraphs present the proposed clause 5.2 for the draft TR.

5.2
Stereoscopic 3D video codecs

5.2.1
Frame-compatible H.264/AVC

In frame-compatible stereoscopic video, at the encoder side a spatial packing of a stereo pair into a single frame is performed and the single frames are encoded. The output frames produced by the decoder contain constituent frames of a stereo pair. In a typical operation mode, the spatial resolution of the original frames of each view and the packaged single frame have the same resolution. In this case the encoder down-samples the two views of the stereoscopic video  before the packing operation. The spatial packing may use a side-by-side, top-bottom, interleaved, or checkerboard format as illustrated in Figure AAA. and the downsampling should be performed accordingly. The encoder side indicates the used frame packing format by including one or more frame packing arrangement supplemental enhancement information (SEI) messages as specified in the H.264/AVC standard into the bitstream. The decoder side should decode the frame conventionally, unpack the two constituent frames from the output frames of the decoder, do upsamling to revert the encoder side downsampling process and render the constituent frames on the 3D display.

In most commercial deployments only side-by-side or top-bottom frame packing arrangements are applied.
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Figure AAA: Spatial frame packing formats.
5.2.2
Temporal Interleaving(H.264/AVC)

In temporal interleaving, the video is encoded at double the frame rate of the original video as illustrated in Figure BBB. 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.
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Figure BBB: Temporal Interleaving
5.2.3 
Multiview Video Coding (H.264/MVC)

Multiview Video Coding was standardized as an extension (annex) to the H.264/AVC standard. In MVC, the views from different cameras are encoded into a single bitstream that is backwards compatible with single-view H.264/AVC.  One of the views is encoded as “base view”. A single-view (e.g. constrained baseline or progressive high profile)   H.264/AVC decoder can decode and output the base view of an H.264/MVC bitstream. MVC introduces inter-view prediction between views exemplarily as illustrated in Figure QQQ. MVC is able to compress stereoscopic video in a backwards compatible manner and without compromising the view resolutions. If the server is aware of the UE capabilities, it can omit sending the view components of the non-base view to a device that does not support 3D or does not have enough bitrate to deliver both views. 
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FigureQQQ: MVC encoding with exemplary inter-view prediction, the left view being the base view
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