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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 for further improved minimum performance requirements for LTE/LTE-Advanced UE (FDD/ TDD) was approved at the 3GPP RAN #53 meeting [1]. This technical report summarizes the work that RAN4 has accomplished in this study item to assess the feasibility of interference mitigation UE receivers. These receivers attempt to cancel the interference that arises from users operating outside the serving cell. This type of interference is also referred to as 'inter-cell' interference. In past link level evaluations, this type of interference has been modelled as AWGN, and as such can not be cancelled. The study item has developed models for this interference in terms of the number of interfering eNode Bs to consider, and their powers relative to the total other cell interference power, the latter ratios referred to as Dominant Interferer Proportion (DIP) ratios. DIP ratios have been defined based on three criteria; median values of the corresponding cumulative density functions, weighted average throughput gain, and field data. 
The LTE basic receiver structure is that of an LMMSE receiver which takes into account not only the channel response matrix of the serving cell, but also the channel response matrices of the most significant interfering cells. LTE throughput estimates are developed using link level simulations, which include the other-cell interference. In addition, system level performance is assessed to determine the gains that interference mitigation receiver might provide in throughput and coverage. Complexity issues associated with implementing these types of receivers are also discussed. The content of each specific clause of the report is briefly described as follows.
Clause 1 of this document defines the scope and objectives of this feasibility study.
Clause 4 describes the receiver methods that can be applied to Interference Cancellation/ Mitigation (IC) receivers. 
Clause 5 describes the network scenarios that were defined and used to generate the interference statistics, which were then used to develop the interference models described in clause 6.
Clause 6 defines the interference models/profiles that were developed in order to assess the link level performance of enhanced receivers. The DIP ratio is defined as a key statistical measure, which forms the basis of the three types of interference profiles considered. 

1
Scope

The objective of this study is to evaluate the feasibility and potential performance improvements of interference cancellation/mitigation techniques for LTE/ LTE-Advanced FDD and TDD UE receivers, based on realistic network scenarios. Scope of the work includes:
· Identify realistic deployment scenarios, traffic models, interference models, and performance metrics to evaluate the performance of advanced receiver to mitigate inter-cell interference.

· Evaluation should be based on realistic modelling of inter-cell interference, including both synchronous and asynchronous operations among macro eNBs,  different precoders, ranks and powers applied over consecutive subframes, and effect of CRS and control channels to which different precoder is applied compared with data channels.

· Study and evaluate feasibility and potential gain by advanced receiver at link and system levels:

· Identify the scenarios and conditions where inter-cell interference mitigation is effective

· Identify the receiver structures that could be a baseline to specify performance requirement. 

· Receiver structures targeting spatial domain interference mitigation such as IRC are to be considered as a starting point.

· Receiver structures targeted to TDM-eICIC are only to be studied under the eICIC enhancements WI.

· Details of interference modelling for performance requirements and conformance testing shall be specified in the WI phase. Some complexity considerations should be taken into account during the SI phase to avoid over simplified model later on that doesn’t reflect the performance benefits found.
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]
RP-111378, “Enhanced performance requirement for LTE UE,” NTT DOCOMO, RAN #53.

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 TR 21.905 [x] 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 [x].

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 TR 21.905 [x] 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 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>
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