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Introduction

This contribution proposes a merged conclusion for the TR that unifies the outcome of the discussions about the frame packing formats and the MVC codec solutions.  

1 Background

It was discussed during the Video SWG session that the conclusions documents in S4-12752 and S4-12753 are merged together to provide a conclusion for the TR. The proposal summarizes the discussion points about the use cases/configurations for each of the two solutions.

2 Proposed Conclusion

12.1 Introduction

This Technical Report provides analysis on different aspects relating to the introduction of stereoscopic 3D video support for 3GPP services. The most relevant use cases for mobile stereoscopic 3D video have been identified and the relevant technical solutions that can be used to enable the use cases (namely usage of the H.264 Frame Packing formats and the Multi-view Video Coding extension of H.264) have been studied. It is concluded that both the technical solutions have distinct benefits and depending on the target devices, service environment and the content to be served, one of these solutions may be more appropriate to provide the content. For instance, content that is available at half resolution side-by-side format may be more appropriately provided using the corresponding frame packing format, whereas content targeted for high end devices with H.264 High profile support may instead be better suited for MVC encoding.

It is further concluded that it is desirable to provide restrictions to the full feature sets of both frame packing and MVC based solutions in order to provide interoperability points, that address the important use cases; for example the most appropriate frame packing formats and packetization approaches are to be identified and specified.

The following sections give more details about the suitability of each of the solutions and identify the gaps that need to be filled to have support for the solution.

12.2
Frame Compatible Format for Stereoscopic Video Coding

 The Frame Packing formats, namely Side-by-Side (SbS) and Top-and-Bottom (TaB), are recommended for the following services:

· 3GPP DASH

· 3GPP Progressive Download

· 3GPP PSS and MBMS

· 3GPP MMS

· 3GPP MTSI

This recommendation is based on the following reasons:

· A significant amount of content is available in frame packing format with half resolution and are suitable for the auto-stereoscopic displays of mobile devices

· A large amount of 3D capable devices is available in the market and can be supported immediately with the SbS and TaB formats as they are inherently supported by those devices

· compression efficiency is sufficient and suitable for the aforementioned 3D services

· available 2D and 3D devices support the H.264/AVC Baseline profile and are thus able to support the 3D enhanced 3GPP services without hardware updates and with no or minor software updates

· frame packing formats are widely supported by consumer electronics such as 3D TVs and as such content can be played out directly on external devices even by 2D devices

· frame packing formats may use the baseline profile of H.264/AVC and as such show low complexity and are suitable for services such as MMS and MTSI

· in many cases, 2D content and 3D content are authored separately so that different content is offered to 2D and to 3D devices

For the introduction of frame packing formats, the following enablers still need to be specified:

· Appropriate signalling for Progressive download (File Format), PSS (e.g. PSS base vocabulary update), MBMS, MMS, and MTSI to ensure appropriate (2D or 3D) content is offered to the different devices

· Support for the frame packing arrangement SEI message for the 3D capable devices

· Extensions to the services to signal the format of the content and to provide fallback solution/alternative content to 2D devices

This recommendation implies the following restrictions to the frame compatible format:

· The video is encoded progressively and only the frame packing arrangements Side-by-Side with id 3 and Top-and-Bottom with id 4 are used when frame packing is supported

· For Side-by-Side the left view shall be packed on the left side and the right view on the right side

· For Top-and-Bottom the left view shall be packed on top and the right view shall be packed on the bottom 

· The quincunx sampling shall not be used

· No flipping of the views is allowed

12.3
Stereoscopic Multi-view Video Coding

The analysis carried out in this Technical Report indicates that the H.264/MVC Stereo High profile:

· Enables full resolution stereoscopic 3D services with no inherent signal degradation

· Outperforms frame packing based approaches when it comes to compression efficiency at medium to high bitrates

· Provides full backwards compatibility for 2D clients supporting H.264 High profile, i.e. clients implementing H.264 High profile, but not MVC, will see a 2D version (the base view) of the stream

· Has a coding toolset identical with that of H.264 High profile and thus can be implemented with small changes to typical H.264 High profile codecs (main burden seen in the system testing and verification, similarly to the case of frame packing based solutions)

· Can help improve the cache hit ratios of DASH services

· Can help keep server storage space for common provisioning of 2D and 3D for download and streaming as small as possible

· Can help avoid transcoding in MCU and MMS relays/servers when H.264 Stereo High profile bitstreams are served to 2D clients with H.264 High profile support

· Enables compression of the content to the desired bit-rates without risk of ‘cross-eye’ compression artifacts

· Has MVC file format support for storing the second eye as a separate stream, which in turn can be made available separately in DASH, saving bit-rate for clients that do not implement MVC or wish to display 2D

· Has no risk of clients seeing ‘corrupted’ video (frame-packed video displayed without unpacking)

· Has mature file format and signaling available for the DASH, Download and MMS services

Based on the considerations above, H.264 Stereo High profile is recommended for the following services:

· 3GPP DASH

· 3GPP Progressive Download

· 3GPP MMS

3 Proposal
We propose to adopt the proposed text as part of the TR conclusion. We also propose to list the TR as part of the impacted specification of the corresponding Work Item. This way it would be possible to document more findings to the TR during the course of the normative work.
