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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
A study item, “Study on Licensed-Assisted Access Using LTE”, was approved at 3GPP TSG RAN #65 [2]. This study is to evaluate LTE enhancements for a single global solution framework for licensed-assisted access (LAA) to unlicensed spectrum. The objectives of the study include definition of an evaluation methodology and possible scenarios for LTE deployments focusing on LTE carrier aggregation, documentation of the relevant requirements and design targets for unlicensed spectrum deployment, identification and evaluation of the physical layer options and enhancements to LTE to meet the requirements and targets for unlicensed spectrum deployments, identification and evaluation of any enhancements needed to LTE RAN protocols and an assessment of the feasibility of base station and terminal operation in the 5 GHz band in conjunction with relevant licensed frequency bands. The results and findings of the study are documented in this technical report. 
1
Scope

The present document contains the results and findings from the study item, “Study on Licensed-Assisted Access Using LTE” [2]. The purpose of this TR is to document the identified LTE enhancements and corresponding evaluations for a single global solution framework for licensed-assisted access to unlicensed spectrum. Dual connectivity and standalone access to unlicensed spectrum are not part of the study.
This document addresses evaluation methodology and possible scenarios for LTE deployments, focusing on LTE Carrier Aggregation configurations.

This technical report documents the existing regulatory requirements for unlicensed spectrum deployment in the 5GHz bands.

This document identifies and defines design targets for coexistence with other unlicensed spectrum deployments, including fairness with respect to Wi-Fi and other LAA services.

This document identifies and captures coexistence evaluations of physical layer options and enhancements to LTE and, if necessary, LTE RAN protocols to meet the requirements and targets for unlicensed spectrum deployments.

This document contains an assessment of the feasibility of base station and terminal operation of 5GHz band (based on regulatory limits) in conjunction with relevant licensed frequency bands.
This document is a ‘living’ document, i.e. it is permanently updated and presented to TSG-RAN meetings.
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 TD RP-141664: "Study on Licensed-Assisted Access using LTE".
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].
3.2
Symbols

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

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

4
Regulatory requirements

Editor notes: Relevant existing regulatory requirements for unlicensed spectrum in the 5 GHz bands.
5
Spectrum considerations and LAA carrier aggregation feasibility study
Editor notes: Considerations on introducing licensed-assisted access to unlicensed spectrum. Feasibility of base station and terminal operation in 5GHz band in conjunction with relevant licensed frequency bands.
6
Deployment scenarios for LAA

Editor notes: Deployment scenarios applicable to LAA. 
7
Design targets, functionalities and solutions for LAA
Editor notes: One sub-section per identified functionality (e.g., LBT) that describes the functionality and the potential solutions for the functionality. The solution can involve PHY layer and/or higher layers. 
7.1
Design targets and functionalities

7.2
Solutions for DL operation without UL in unlicensed spectrum
7.3
Solutions for DL and UL operation in unlicensed spectrum
8
Coexistence evaluations
8.1
Scenarios and methodology

Editor notes: Describe representative scenarios for coexistence evaluations. Describe evaluation methodology aspects for coexistence, e.g., traffic models, performance metrics. Detailed evaluation assumptions are placed in Annex A
8.2
Coexistence results

Editor notes: Describe the solutions used for the identified functionalities and the corresponding coexistence evaluation results for the evaluated scenarios.
9
Conclusions

Editor notes: Summarize the functionalities required to support LAA and potential solutions.
Annex A:
Evaluation methodology
Annex B:
Change history
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