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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.  
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.  

.  



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

· 
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3
Definitions, symbols and abbreviations

TBD

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:

4
Scope/Objectives
5 Network Scenario Assumptions 

Network scenario assumption are defined in table X.

Table X
Network Scenario Assumptions
	Parameter
	Value
	Unit
	Comment

	Configuration 1 - Asynchronous

Frequency

Bandwidth 

Reuse

Hopping

Voice Codec

Blocking

Modulation
	900

7.8

4/12 (BCCH) 
3/9 (TCH)

Baseband

AMR 12.2 FR

2

Source/Interferer
GMSK/GMSK

GMSK/8PSK
	MHz

MHz

%
	

	Configuration 2 – Sync & Async

Frequency

Bandwidth 

Reuse

Hopping

Voice Codec

Frequency Load

Modulations
	1900

1.2

1/1 (TCH)

Random RF

AMR 5.9 FR/HR

20, 40 (FR)

10, 20 (HR)

Source/Interferer

GMSK/GMSK

GMSK/8PSK

8PSK/GMSK

8PSK/8PSK
	MHz

MHz

%

%
	

	Configuration 3 – Sync & Async (Optional)

Frequency

Bandwidth 

Reuse

Hopping

Voice Codec
Frequency Load

Modulation
	900

2.4

1/1 (TCH)

Random RF

AMR 5.9 FR/HR

40, 70 (FR)

25, 40 (HR)

Source/Interferer

GMSK/GMSK
	MHz

MHz

%

%
	

	Sectors (cells) per site
	3
	
	

	Sector antenna pattern
	UMTS 30.03 [1]
	
	

	Cell radius
	750 (900)

1000 (1900)
	m

m
	

	Propagation model
	UMTS 30.03 [1]
	
	Pathloss exponent, MCL

Per 30.03

	Log-normal fading 
	standard deviation
	6 (900)

8 (1900)
	dB

dB
	

	
	Correlation distance
	110
	m
	

	Adjacent channel interference attenuation
	18
	dB
	Carrier +/- 200 KHz

	Handover margin
	3
	dB
	

	Mobile speed
	TU3 and TU50
	km/h
	

	Mean Call length

Minimum Call Length
	90

5
	sec.

sec.
	

	Voice activity
	60%
	
	Includes SID signalling.

	DTX
	Enabled
	
	

	Link adaptation
	Disabled
	
	

	BTS output power
	20
	W
	

	Power control

Dynamic Range

Step Size
	RxQual/RxLev

14
2
	dB
dB
	

	Noise figure
	10 
	dB
	Reference temperature 25c

	Inter-site Lognormal Correlation Coefficient
	FFS
	
	

	Channel Allocation
	Random
	
	

	GPRS
	FFS
	
	

	
	
	
	


6 Simulation Assumptions
7 Simulation Models
7.1
Network

7.2
Link Level

7.3
Mapping between link level and system level
8 Testing Considerations

9 Results

9.1 Network Simulation for Descriptive Statistics

9.2 Link Simulation

9.3 Network Simulation for Capacity and Througput

9.4 Field Trials

10 Analysis

10.1
Discussion of results

10.2
Specification impacts

10.2.1
Core specifications

	Section No
	Title
	Analysis
	TS and section number

	
	
	
	

	
	
	
	


10.3.1
Testing specifications

	Section No
	Title
	Analysis
	TS and section number
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