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1 Introduction

As has already been stated in current M3VC TR (Release 11), services such as PSS including DASH and MBMS are expected to deliver video media contents in both 3D and 2D to ensure consistent user experiences across heterogeneous devices.
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Figure 1: Use case for PSS/MBMS-based 3D video delivery
This contribution presents a proposal to make 3D content available in file download and DASH-based streaming and at the same time provide a 2D version of the content.


The documented use cases are proposed to be included in the draft TR.
2 Use case 1: Download of 3D Video
2.1 Description

3 A service provider offers 3D content hosted at an HTTP-Server that is available for HTTP-based download to a 3GPP-service capable UE. The same content may also be distributed over eMBMS using MBMS download delivery method. 
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4 Figure 1 Download of 3D Video
5 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.
6 Use case 2: Progressive Download of 3D Video
6.1 Description

In a variant of use case 1, the 3D video is progressively downloaded to start decoding and rendering of the 3D video before the download is completed.  

6.2 Working assumptions and operation points
In addition to the requirements for use case 1, the file format must support an arrangement of the file format 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.

7 Use case 3: DASH-based Streaming of 3D content
7.1 Description

In a variant of use case 1, the 3D video is made available in multiple bitrates at the server and offered as DASH content to be consumed as streaming services.  

7.2 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.
8 Use case 4: Common Provisioning of 2D and 3D Content for Download and Streaming   
8.1 Description
It is an inevitable fact that there will be a coexistence of a variety of device capabilities (e.g. 3D devices and 2D devices) within a 3GPP system. The support for heterogeneous devices is particularly important and service providers generally have two optional approaches to encode and store the contents. Therefore, in an extension to the above use cases, not only the 3D version is available, but also a 2D version of the same content is made available. 
In one way, the same content of different source files (2D and 3D) are encoded into separated content items and they are made available as separated content. In this case for the delivery of the 3D content is covered by the use cases 1-3 from above.
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Figure 2: Encode the video into two separately files
8.2 
While encoding different content items into separate videos (2D and 3D) keeps the solution simple, there may exist optimizations in storage, caching and delivery for treating the 2D and the 3D content jointly.
The other approach is to encode the source files into one common provisioning format and offer 2D and 3D content to the UEs in this content as Figure 3 depicts:
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Figure 3: Encode the video into one generic file
The 2D legacy UE then "extracts" the 2D content from the common provisioning format where as the 3D enabled device extracts the 3D content. The exact processing for the extraction depends on the provisioning format. Extraction may be done by the client (for example selecting a Representation or doing byte range access) or by the server.
The advantages of a common provisioning approach may have some advantages that should be explored:

a) With proper codec design, one 2D/3D content item may take up less storage than two separately 2D and 3D content items combined.
b) With proper codec design, one 2D/3D content item may be delivered more efficiently in certain environments such as MBMS and DASH.
c) It may simplify the video management and thus helps to achieve lower operation cost.
However, common provisioning may also result in more complexity on UEs and encoding and the benefits and drawbacks need to be carefully accessed.
9 Working assumptions and operation points
Common Provisioning may include the following options

· separate encoding of the two views and common provisioning of the same content

· joint encoding of the two views and common provisioning of the same content
In any case, the provisioning formats need to be defined such that 2D content and 3D content can be appropriately extracted. The same formats as considered in use cases 1-3 may be used, but may need adaptation to provide this joint provisioning. The extraction process should be as simple as possible and backward compatibility issues to legacy UEs should be taken into account.  



10 Performance Evaluation
11 The performance of the three different provisioning should be checked in terms of efficiency, provisioning and extraction complexity. Based on this evaluation, recommendations for suitable provisioning features and formats should be provided. 
11.1 


· 
· 
12 Proposal
Based on the discussion above, we propose to adopt the use cases in this document requirement in the TR and provide more study on requirements and performance for the different use cases. 
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