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1 Introduction

This contribution proposes inclusion of text to clarify the usage of MVC over DASH in the context of TR 26.905.
2 Options for Stereoscopic Video over DASH

Two approaches can be used for delivering stereoscopic MVC content over DASH:

1. 
Conveying the base view in a complementary representation and the non-base view in a dependent representation. 
2. 
Conveying the base view and the non-base view in the same representation.

Some benefits of using MVC for stereoscopic video coding and conveying the base view in a complementary representation and the non-base view in a dependent representation are as follows:
a. 
The compression efficiency of MVC is significantly better than that of frame-compatible stereoscopic video (see section 5.3.4 of draft TR 26.905 V.1.2.0, S4-120533).
b. 
The complementary representation (i.e., the base view) can also serve as the 2D version of the content.

c. 
When the base view representation is also used as the 2D version of the content, the cache hit ratio for the base view representation is expected to be higher than that for a frame-compatible version would be (see section 6.2.3 “Evaluation of DASH-based streaming with HTTP-caching” of draft TR 26.905 V.1.2.0, S4-120533).

Similar benefits can be achieved when both views of a stereoscopic MVC bitstream are conveyed in one representation, the views are arranged in different tracks, and the samples of the base view precede the samples of the non-base view in subsegments. When level assignment box and subsegment index boxes are used, clients consuming the base view only can omit the requests for the non-base-view samples.
Both approaches seem equally applicable to DASH and hence it is proposed that both approaches are allowed in 3GPP DASH supporting stereoscopic 3D content. However, to ensure that clients can request a 2D version of the stereoscopic content efficiently, certain constraints and requirements are proposed for the MPD and segment format:
· 
When the base view and the non-base view are carried in separate representations, @dependencyId shall be used to enable clients to distinguish the dependency relationship between the non-base view and the base view.

· 
When the base view and the non-base view are carried in the same representation, they shall be arranged in separate tracks and ordered in subsegments so that base view samples appear earlier than non-base view samples. This arrangement shall be signaled as follows:

· The SubRepresentation element shall be present and contain @level to indicate that the segment format uses “levels” (of base and non-base views) and @dependencyLevel to indicate that the non-base-view sub-representation depends on the base-view sub-representation. 

· The Level Assingment box shall be present (in the initialization segment) to indicate that the segment format uses “levels” and to map the “levels” to sub-representations defined in the MPD.

· The Subsegment Index box shall be present for each leaf-level Segment Index box. The SubSegment Index provides sufficient byte count/offset information that enables the client to download only the base-view part of the media data, if the client so wishes.

3 On MVC File Format
The MVC File Format is a part of the AVC File Format (ISO/IEC 14496-15). As stated above, in both proposed modes for carrying stereoscopic MVC content over DASH, the base view resides in a separate track from the non-base view. In order to ensure the decoding of the base-view track with existing 3GPP players, it is proposed that the base-view track shall use the ‘avc1’ sample entry type (while both AVCConfigurationRecord and MVCConfigurationRecord may be present as explained in F.7.3.2 of ISO/IEC 14496-15).
4 Proposed Changes to TR 26.905

This section includes the proposed additions to TR 26.905 as motivated above. The proposed additions are indicated with yellow highlighting below. 

*** CHANGE 1 ***
5.4.2.4
Multiview Video Coding MVC

Multiview Video Coding MVC is stored and signalled in a 3GP file as defined for MVC in the AVC file format [16]. When at least one track uses sample entry type ‘avc1’, compatibility with H.264 (AVC) file readers and decoders is ensured.
*** END OF CHANGE 1 ***
*** CHANGE 2 ***
6.2
DASH-based streaming of 3D content

…
6.2.2
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. See clause 5.4.2 for encapsulation of 3D video in 3GP files and clause 5.4.4 for inclusion of 3D video information in the DASH MPD. Additionally, when one representation carries both the base view and the non-base view of an MVC bitstream, SubRepresentation element @level and @dependencyLevel attributes are used for the representation to indicate the base view and the non-base view in separate sub-representations, and the Level Assignment box and a Subsegment Index box per each Segment Index box that indexes only leaf subsegments are used in the segment format to indicate the presence and location of base view and non-base view data within segments. Moreover, when the base view and non-base view of an MVC bitstream are carried in separate representations, the @dependencyId attribute is used to indicate their dependency relationship.
*** END OF CHANGE 2 ***
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