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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

The concept of a joint optimization of multiuser (MU) operation from both transmitter and receiver’s perspective has the potential to further improve MU system capacity even if the transmission/precoding is non-orthogonal which could come from, for example but not limited to, the simultaneous transmission of a large number of non-orthogonal beams/layers with the possibility of more than one layer of data transmission in a beam. Such non-orthogonal transmission could allow multiple users to share the same resource elements without spatial separation, and allow improving the MU system capacity for networks. An example of such joint Tx/Rx optimization associated with adaptive Tx power allocation and CW-IC receiver is recently a remarkable technical trend, including schemes based on superposition coding. Joint Tx/Rx optimization might require standardization effort. Hence it is important to study the trade-off, in terms of system performance, complexity, and signalling overhead.
A study item, “Study on Downlink Multiuser Superposition Transmission,” was approved at 3GPP TSG RAN #67 [2].  This study is to evaluate the system performance of potential LTE enhancements enabling downlink multiuser superposition transmission (MUST). The objectives of the study include the definition of target deployment scenarios and an evaluation methodology for MUST, identification of potential MUST schemes and corresponding LTE enhancements, an assessment of feasibility and system-level performance of the potential MUST schemes. The results and findings of the study are documented in this technical report.
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Scope
The present document captures the results and findings of the study item “Study on Downlink Multiuser Superposition Transmission” [2].  The purpose of this TR is to document the identified LTE enhancements to enable downlink multiuser superposition transmission and corresponding evaluation results in the target deployment scenarios.
This activity involves the Radio Access work area of the 3GPP studies and has potential impacts both on the Mobile Equipment and Access Network of the 3GPP systems.

This document defines evaluation methodology and target deployment scenarios for the study on downlink multiuser superposition transmission.

This document identifies LTE enhancements and potential specification impacts to enable downlink multiuser superposition transmission.

This document contains an assessment of feasibility and performance of the identified LTE enhancements to enable downlink multiuser superposition transmission.

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-150496: "Study on Downlink Multiuser Superposition Transmission".

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].

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 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].

IC




Interference Cancellation

IRC



Interference Rejection Combining
SIC



Successive Interference Cancellation

ML



Maximum Likelihood
4
Targeted network deployment and intra-cell interference scenarios
Editor notes: Describe targeted network deployment and intra-cell interference scenarios for multiuser superposition transmission.
4.1
Network deployment scenarios
4.2
Intra-cell interference scenarios
5
Multiuser superposition transmission schemes
Editor notes: Describe candidate multiuser superposition transmission schemes and potential specification impacts.
6
System-level performance evaluation
Editor notes: Describe system-level evaluation results and observations for identified multiuser superposition transmission.
7
Conclusion
Editor notes: Summarize the assessment conclusion of feasibility and performance gain for the identified multiuser superposition transmission schemes.
Annex A:
Evaluation methodology
Editor notes: Defines evaluation assumptions and methodology for link-level modelling etc.
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