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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

Typically, Frequency Division Duplex (FDD) bands are defined as the symmetric paired spectrum for DL and UL respectively; therefore, it can accommodate a fixed ratio of the maximum downlink and uplink traffic correspondingly. Such spectrum allocation in each region is quite static, generally will not change within tens of years before refarming or re-allocation. In practice, the ratio between uplink and downlink traffic changes over the time, then the static allocation of the frequency resources between downlink and uplink transmission in LTE is not efficient to support dynamic asymmetric cell traffic. According to some statistics of mobile network traffic [3, 4], some measured traffic ratio between DL and UL would be around than 4:1 and with the increased portion of video data for mobile traffic (2/3 by 2018), the ratio between DL and UL would be increased further. 
This implies that uplink resource can be fairly underutilized for the paired spectrum usage of FDD. Considering UL/DL traffic asymmetry and the limited available spectrum, mechanisms to utilize the underutilized uplink resources should be considered. 
It is however noted that, in some cases, UL traffic can be heavier than DL traffic depending on traffic situations (e.g., cloud computing). It can be also noted that asymmetry in DL/UL traffic intensity may not be directly translated to asymmetric resource utilization due to different data rate/spectral efficiency between DL and UL.
1
Scope

The objectives of this study are:
Identify and document potential regional/band-specific regulatory possibilities/constraints for the use cases of utilizing UL spectrum for transmission from the network to UEs, including aspects such as Tx power levels, modulation schemes, type of transmitting nodes, etc. 
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]
RP-150470, “Study on regulatory aspects for flexible duplex for E-UTRAN”, LG Electronics, China Telecom, Huawei
[3]
“Mobile Internet Usage – Network Traffic Measurements”, http://lib.tkk.fi/Dipl/2009/urn100072.pdf
[4]
“Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2013–2018”, http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/white_paper_c11-520862.pdf
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
Aspects to consider for the use cases 
<Editor: This section summarizes the definition and/or clarification of the use cases of utilizing UL spectrum for transmission from the network to UEs, including aspects such as Tx power levels, modulation schemes, type of transmitting nodes, etc.>

<Editor: It is noted that not all aspects may not be applicable to each region/country regulation. The relevance and application of aspect(s) per each region/country will be mentioned individually in each regulation section.>

5
Regulatory Possibilities/Constraints in each Region/Country
5.1
Region/Country 1
<Editor: This section summarizes the regulatory possibilities/constraints in region/country 1 to utilize UL spectrum by the network.>
5.1.1 Identified possible operation of network transmission in UL spectrum
<Editor: This section summarizes the regulatory possibilities in region/country 1 to utilize UL spectrum by the network (e.g., relay operation) including candidate bands if applicable.>
5.1.2 Identified constraints of network transmission in UL spectrum

<Editor: This section summarizes the regulatory constraints in region/country 1 to utilize UL spectrum by the network considering aspects such as Tx power levels, modulation schemes, type of transmitting nodes. >
5.1.3 Discussion and summary
<Editor: This section summarizes the findings and possible recommendations on regulation related to flexible duplex operation. >
<Editor: This is a placeholder to capture regulatory findings on a region/country. More sections to capture multiple region/country entries will be added. >
<Editor: Depending on each region/country, only one section which captures all three sub-sections can be considered. In other words, not all sections may not be present per each region/country.>
6
Summary

<Editor: This section summarizes the TR. >
Annex <A>:
<Annex title>

Annexes are only to be used where appropriate:

Annexes are labelled A, B, C, etc. and are "informative"(3GPP TRs are informative documents by nature).

A.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. A.1.2 is formatted using Heading 2 style.
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