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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

With the wider usage of mobile applications like cloud services, social networking and point to point video/file sharing, uplink traffic load is becoming much heavier, and LTE uplink throughput improvement tends to be an essential and practical requirement for operators. 

LTE uplink is interference limited in typical networks, and co-channel interference has substantial impact on uplink cell average and cell edge throughput. Base station (BS) MMSE-IRC receiver can bring in significant SINR gain over MMSE receiver by suppressing the inter-cell interference, in both homogeneous and heterogeneous networks, as concluded in TR 36.884 [2]. The RAN4 demodulation performance requirements for BS MMSE-IRC receiver are completed at RAN #72 meeting in June 2016 [3] [4]. 

Further evolution of BS receiver, such as interference cancellation (IC) receiver, can be considered to mitigate the intra-cell inter-user interference. In the intra-cell inter-user interference scenario where multiple users are co-scheduled on the same resource elements, BS IC receiver is expected to achieve noticeable throughput gain for cell centre and cell edge users.
Note that the utilization of BS IC receiver is transparent to the users, and the performance gain of BS IC receiver can also be enjoyed by legacy users.
To study the performance benefits of BS IC receiver, a new study item "Study on interference cancellation receiver for LTE BS" was approved at RAN #73 [5], and the current document summarizes the study done under this study item.
1
Scope

The study item should fulfil the following objectives:
· Identify the target deployment scenarios and the co-channel intra-cell interference conditions. The following scenario is to be considered:

· Intra-cell inter-user interference scenario where multiple users are co-scheduled on the same resource elements.

· Identify the reference receiver structures for PUSCH 
· Receiver structures based on interference cancellation is considered as a starting point, and practical and realizable implementation should be taken into account.

· Agree on the interference models, interference levels and simulation parameters for link level evaluations
· Evaluate the link-level gain for PUSCH over baseline receiver
· Evaluate the link-level gain over baseline Rel-8 MMSE receiver for intra-cell inter-user interference scenarios.

· The prioritization of number of Rx antennas will be discussed and decided in study phase.
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 TR 36.884: "Performance requirements of MMSE-IRC receiver for LTE BS".
[3]
3GPP TSG RAN RP-150206: "Revised WID: Performance requirements of MMSE-IRC receiver for LTE BS".
[4]
3GPP TSG RAN RP-160767: "Status report for WI: Performance requirements of MMSE-IRC receiver for LTE BS".
[5]
3GPP TSG RAN RP-161485: "New SI: Study on interference cancellation receiver for LTE BS". 
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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>
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