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1 Introduction

As has already been stated in current M3VC TR (Release 11), services such as PSS 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 encode both the 2D and 3D version of a video content into one single file.This so called ‘2D/3D hybrid encoder requirement’ is proposed to be included in the draft TR.
2 Use cases description
2.1 Introduction
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. 
In one way, different source files (2D or 3D) are encoded into separate files for storage, replay and subsequent re-editing, as figure 2 illustrates:
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Figure 2: Encode the video into two separately files
2.2 3D video coding for 2D-Compatible services

While encoding different source files into separate videos (2D and 3D) keeps the solution simple, it probably takes up more storage space and causes unnecessary complexity for video management (e.g. video re-editing) later on.
The other approach is to encode the source file into one single file, symoutaneously supporting both 2D and 3D video delivery services. As Figure 3 depicts:
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Figure 3: Encode the video into one file with hybrid format
The Advantages of the latter approach include:

a) With proper codec design, one 2D/3D hybrid file physically takes up less storage space than two separately 2D and 3D file combined. 
b) It simplifies the video management and thus helps to achieve lower operation cost.
3 Working assumptions and operation points
If the ‘hybrid video encoding’ is discovered to be a reasonable enabler for video compression and storage in the performance evaluation, it shall be possible for the service provider to explicitly require its deployment as a preferred feature of the system.
<< More input to this sub-clause is desired.>>
4 Performance Evaluation
4.1 Introduction
While switching off one view and delivering the other view provides opportunities for scenario described above, it’s still necessary to study whether and under what curcumstances hybrid video coding is a preferred mechanism.

The performance evaluation therefore includes subjective tests to find out preferences between view scalability (swiching off one view) and extracting 2D videos from the hybrid file.

In addition, the performance of hybrid video coding is analyzed to find out:

· 
Whether the solution provides better opportunities to save up significant storage space, when compared to 2D/3D separate video coding in the presented use cases 

· 
Whether there are performance differences in video encoding. 
5 Proposal
Based on the discussion above, we propose to adopt the proposed 2D/3D hybrid encoder requirement within the scope of M3VC SI and further investigate feasibility based on this use case. 
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