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Foreword

This Technical Report 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

Virtual Reality 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 to interact with that world. 

The immersive multimedia experience has been an exploration topic for several years. With the recent progress made in rendering devices, such as Head mounted displays (HMD), a significant quality of experience can be offered.

Before any possible standardization, it is necessary to study the field 

· to understand how the equipment used for creating such an immersive experience works, e.g. by collecting information on the optical systems and audio rendering processes;

· to evaluate the relevance to Virtual Reality for 3GPP;

· to identify the possible points of interoperability, and hence potential standardization.

Use cases for Virtual Reality need to be listed and mapped to the already existing 3GPP services if applicable.

Media formats required for providing the immersive experience need to be identified and potentially evaluated subjectively so as to extract requirements on minimum device and network capabilities.

1
Scope

The present document …

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]

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].

example: text used to clarify abstract rules by applying them literally.
3.2
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].

HMD
Head Mounted Display

VR
Virtual Reality

4
Introduction to Virtual Reality
4.1
Definition
[EdNote: A definition]
4.2
Video systems
[EdNote: A description of the principles of how Video is rendered]
4.3
Audio systems
[EdNote: A definition of the principles of how Audio is rendered]
5
Use cases for Virtual Reality
5.1
Use Case #1
5.1.1
Use case description

[EdNote: A description of the use case]
5.1.2
Working assumptions

[EdNote: List of working assumptions]
5.2
Use Case #2
5.2.1
Use case description

[EdNote: A description if the use case]
5.2.2
Working assumptions

[EdNote: List of working assumptions]
6
Media Formats for VR
6.1 Video Formats
[Ed Note: Placeholder for documenting existing formats and also capturing potential video formats performance requirements]
6.2 Audio Formats

[Ed Note: Placeholder for documenting existing formats and also capturing potential audio formats performance requirements]
7
Interfaces and systems aspects
[Ed Note: Place holder for capturing potential systems requirements]
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Synchronization aspects
8.1 Interaction latency

8.2 Audio/Video synchronization
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