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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

This TR documents collects information on eXtended Reality (XR) in the context of 5G radio and network services. Extended reality (XR) refers to all real-and-virtual combined environments and human-machine interactions generated by computer technology and wearables. It includes representative forms such as augmented reality (AR), augmented virtuality (AV), mixed reality (MR), and virtual reality (VR) and the areas interpolated among them. The levels of virtuality range from partially sensory inputs to immersive virtuality, also called VR. 
1
Scope

The present document collects information on eXtended Reality (XR) in the context of 5G radio and network services. The primary scope of this Technical Report is the documentation of the following aspects:

· Introducing Extended Reality by providing definitions, core technology enablers, a summary of devices and form factors, as well ongoing related work in 3GPP and elsewhere.

· Collecting and documenting core use cases in the context of Extended Reality
· Identifying relevant client and network architectures, APIs and media processing functions that support XR use cases

· Analysing and identifying the media formats (including audio and video), metadata, accessibility features, interfaces and delivery procedures between client and network required to offer such an experience

· Collecting key performance indicators and Quality-of-Experience metrics for relevant XR services and the applied technology components.

· Drawing conclusions on the potential needs for standardization in 3GPP.
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]
PSS 26.234

[3]
3GP-DASH 26.247

[4]
MBMS 26.346

 [6]
VRStream 26.118
[7]
MTSI 26.114

[8]
Telepresence 26.

[9]
ITU-R BT.1872-1 (12-2017)
…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

It is preferred that the reference to 21.905 be the first in the list.

3
Definitions, symbols and abbreviations
Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

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].

Abbreviation format (EW)

<ACRONYM>
<Explanation>
4
Introduction to Extended Reality
4.1
Definitions

<provides relevant definitions in the context of Extended Reality>
4.2
Baseline Technologies

<Introduces Baseline Technologies enabling Extended Reality>
4.3
Devices and Form Factors

<Provides an overview of devices and form factors in the context of Extended Reality>
4.4
Related Information in 3GPP

<summarizes the work in 3GPP related to Extended Reality>
4.5
Related Standards Work outside 3GPP

<summarizes the work in 3GPP related to Extended Reality>
5
Core Use Cases for Extended Reality
5.1
Introduction

This clause documents core consolidated use cases and scenarios for extended reality. These have been derived from the use cases provided in Annex A.
6
Architectures for Extended Reality
<Network and Device architectures, interfaces>
7
Media Processing Functions and Media Formats for Extended Reality
<Provides core media processing functions for extended reality>
8
Quality-of-Experience and Quality-of-Service for Extended Reality
<provides quality aspects for extended reality, addresses media quality as well latencies, potentially adds subjective tests>
9
Gap Analysis, Recommended Objectives and Candidate solutions for Extended Reality Use Cases

<maps the use cases to the architectures, media processing functions and QoE considerations and identifies gaps, recommended objectives and candidate solutions>

10
Potential Normative Work for 3GPP
<maps the use cases to the architectures, media processing functions and QoE considerations and identifies gaps, recommended objectives and candidate solutions>
11
Conclusions
Annex A:
Collection of XR Use Cases
A.1
Use Case 1:
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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