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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

Error! No index entries found.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

This document studies the feasibility of utilising Single Antenna Interference Cancellation (SAIC) as a means of increasing the downlink spectral efficiency of GSM networks.  Several contributions in TSG-GERAN have been presented and discussed which quantify the gains of different SAIC techniques [1], [2], [3], [4], [5].  

SAIC is a generic name for techniques, which attempt to cancel or suppress interference by means of signal processing without the use of multiple antennas.  The primary application is the downlink, where terminal space and aesthetics typically preclude the use of multiple antennas.  

Recent laboratory and field testing of SAIC techniques have shown significant gains for GMSK modulated signals [4].  Laboratory testing of candidate SAIC prototypes at both 900 and 1900 MHz has shown link level performance gains of 7-10 dB for a single, synchronous co-channel interferer.  The 900 MHz prototype was implemented as both a demonstration board, and by downloading the required software into an existing MS platform, thereby showing that the technique can be realised with existing MS technology.  A field trial of the 1900 MHz prototype showed a 2.7 dB increase in the C/I in an operational GSM network employing Frequency Hopping (FH) with 1/1 reuse and fractional load.  This latter result is even more impressive when one considers that it was achieved in a non-synchronised network, since SAIC techniques are known to provide maximum gain in synchronised networks.  In addition, network level simulations have been conducted, which show voice capacity gains of a factor of two to greater than three times that of a network without SAIC-equipped MSs.  

These very encouraging results justify the need to conduct a feasibility study to thoroughly verify the concept.  In addition, SAIC techniques for 8-PSK modulation also need to be investigated to determine their viability as well. If the feasibility study proves the viability of SAIC, we would recommend that MS receiver requirements be ‘tightened’ in Release 6 to reflect the better performance associated with SAIC capable MSs.   

  The following briefly describes the scope of this document.  

1
Scope

This document studies the feasibility of SAIC for GMSK and 8 PSK modulated signals in GSM networks.  Specific areas of study are:

· SAIC link and network level performance in synchronised networks

· SAIC link and network level performance in non-synchronised networks

· Determining the radio conditions and channel profiles under which the receiver requirements for SAIC capable MSs will be specified.

· Signalling required for optimised use of SAIC

· Complexity of implementation of candidate SAIC algorithms
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3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

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 following abbreviations apply:
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