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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This specification provides technologies for interoperable Virtual Reality services with focus on streaming and consumption.
Virtual Reality (VR) is the ability to be virtually present in a space created by the rendering of natural and/or synthetic image and sound correlated by the movements of the immersed user allowing interacting with that world. 

Suitable media formats for providing immersive experiences are specified to enable Virtual Reality Services in the context of 3GPP bearer and user services.
1
Scope

The present document defines interoperability points for Virtual Reality for streaming services. Specifically, this document defines rendering scheme requirements, media profiles and presentation profiles for Virtual Reality. The specification builds on the findings and conclusions in TR 26.918 [2].
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TR 26.918: "Virtual Reality (VR) media services over 3GPP".
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

3DOF
3 Degrees of freedom

6DOF
6 Degrees of freedom

DASH
Dynamic Adaptive Streaming over HTTP

ERP
Equirectangular projection

FOV
Field of view

HMD
Head Mounted Display

HOA
High Order Ambisonics

HRTF
Head-related transfer function
OMAF
Omnidirectional MediA Format

VR
Virtual Reality
4
Architectures and Interfaces for Virtual Reality
4.1
Definitions and Reference Systems
<Creates the basics on VR, coordinate systems, rendering aspects, media components, spatial alignment> 
4.2
End-to-end Architecture
<end-to-end architecture – aligned with Fig 4.24 in TR26.918>
4.3
Client Reference Architecture

<Streaming client, file format client, application, decoder, rendering, interfaces/APIs>
4.4
Rendering Schemes and Media Profiles

<Defines some details on rendering>
4.5
Scope of this Specification
5
Video Enablers
5.1
Video Rendering Schemes
5.2
Media Profiles
5.3
ISO BMFF Integration
5.4
DASH Integration
6
Audio Enablers
6.1
3D Audio Metadata
6.2
Media Profiles

6.3
ISO BMFF Integration

6.4
DASH Integration

7
Metadata
8
VR Presentation
Annex <A> (normative):
<Normative annex title>

Annexes are only to be used where appropriate:
Annex <B> (informative):
<Informative annex title>

Annexes are labelled A, B, C, etc. and designated either "normative" or "informative" depending on their content (informative annexes do not comprise requirements for the implementation of the specification).

B.1
Heading levels in an annex

Heading levels within an annex are used as in the main document, but for Heading level selection, the "A.", "B.", etc. are ignored. e.g. B.1.2 is formatted using Heading 2 style.

Bibliography

The Bibliography is optional. If it exists, it shall follow the last annex in the document.

The following material, though not specifically referenced in the body of the present document (or not publicly available), gives supporting information.

Bibliography format

-
<Publication>: "<Title>".

OR

<Publication>: "<Title>".
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