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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

Editor’s Note: to be added.

1
Scope

The present document is an output of the 3GPP study item "Optimized Transmit Pulse Shape for Downlink EGPRS2-B" ("WIDER") [2], the objective of which is to optimise pulse shapes based on optimization criteria to be agreed by TSG GERAN WG1, and provide an evaluation of the optimized pulse shapes in a similar manner as was used in the SAIC feasibility study 45.903 [3].
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 TDoc GP-072026: "WID Optimized Transmit Pulse Shape for Downlink EGPRS2-B".

 [3]
3GPP TR 45.903: "Feasibility Study on Single Antenna Interference Cancellation (SAIC) for GSM networks".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].
Editor’s Note: to be added 

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Editor’s Note: to be added 

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
Editor’s Note: to be added 

4
Objectives

4.1
Performance objectives

4.1.1
Data throughput improvements
The objective is to further enhance the data throughput of EGPRS2-B on the downlink.
4.2
Compatibility objectives

4.2.1
Maintenance of voice quality

The introduction of the wide bandwidth pulse should not decrease voice quality as perceived by the user.

4.2.2
Data quality

Editor's note: t
4.2.3
Implementation impacts to new Mobile Stations

The introduction of the wide bandwidth pulse should change MS hardware as little as possible.

4.2.4
Implementation impacts to BSS

The introduction of the wide bandwidth pulse should change BSS hardware as little as possible.

4.2.5
Impacts to network planning

[tbd].
4.2.6
Compatibility with Multi-User Reusing-One-Slot (MUROS)
The feature Optimized Transmit Pulse Shape for Downlink EGPRS2-B (WIDER) and the feature Multi-User Reusing-One-Slot (MUROS) will be studied independently but that compatibility of both features will be investigated after completion of the feasibility studies and before the corresponding work items are agreed.
5
Study item pre-requisites
5.1
Introduction

Pre-requisites to the study are identified as follows:

•
Preliminary boundary conditions for pulse shape optimisation, where more than one set of boundary conditions may be considered in order to derive a selection of pulse shape candidates.

•
One or more network configurations for pulse shape evaluation. These shall be representative of the most likely EGPRS2 deployment strategies.

•
A legacy Rx model working assumption. This shall be used to evaluate the impact of the pulse shapes to legacy services.
5.2
Preliminary boundary conditions for pulse shape optimisation

5.2.1
Introduction

Boundary conditions are needed to define the scope of the optimisation. The boundary conditions will also allow a pre-selection at the link level if more than one pulse shape is optimised against the same set of boundary conditions.
Only when the system evaluation is complete will it be known if the boundary conditions were realistically set, therefore it is proposed to denote these as 'preliminary' boundary conditions. If they were set too loose or too tight, then a further iteration of the study might be necessary.

5.2.2
Time domain

The length of the optimised pulse shape shall not be longer than 6 reduced symbol periods. This is to avoid an increase in delay spread which the MS equaliser needs to cope with.
5.2.3
Frequency domain

The adjacent channel protection of the optimised pulse shape (including Tx impairments) shall be:

· 11, 12 or 13 dB at the 200 kHz offset

· 50 dB at the 400 kHz offset

· 58 dB at the 600 kHz offset

If an adjacent channel is used by a different operator (i.e. no guard band exists), then the linearised GMSK pulse would be the default on the allocation's edge channels.
5.3
Network configurations for pulse shape evaluation

The network configurations that shall be used to evaluate the optimised pulse shapes are given in Table 4.1 and 4.2.
Table 1: Configuration specific assumptions
	Parameter
	WIDER-1
	WIDER-2

	Frequency band
	900 MHz
	900 MHz

	Cell radius
	500 m
	500 m

	Bandwidth
	4.4 MHz
	11.6 MHz

	Guard band
	0.2 MHz
	0.2 MHz

	Number of channels (excl guard band)
	21
	57

	Number of TRX
	4
	6

	BCCH frequency reuse
	4/12
	4/12

	TCH frequency reuse
	1/1
	[tbd]

	Frequency hopping
	synthesized
	[tbd]

	Length of MA
	9
	[tbd]

	BCCH or TCH under interest
	both
	both

	Resource allocation on BCCH
	Voice
	[tbd]
[tbd]
	3
4

	
	Data
	
	

	Network sync mode
	sync
	sync


Table 2: Common assumptions
	Parameter
	Value
	Unit
	Comment

	Sectors per site
	3
	
	

	Sector antenna pattern
	UMTS 30.03
	
	

	Propagation model
	UMTS 30.03
	
	Pathloss exponent, MCL

Per 30.03

	Log-normal fading
	Standard deviation
	6
	dB
	

	
	Correlation distance
	110
	m
	

	Handover margin
	3
	dB
	

	Channel profile and mobile speed
	TU50
	Km/h
	HT100 will also be investigated at least at link level

	Mean call length
Minimum Call Length
	50
5
	s
s
	

	Voice activity
	60%
	
	Includes SID signalling

	DTX
	enabled
	
	

	Voice codec
	[tbd]
	
	

	AMR link adaptation
	[tbd]
	
	

	Channel rate adaptation
	[tbd]
	
	

	Channel allocation
	Random
	
	

	BTS output power
	20
	W
	

	Power control

Dynamic range

Step size
	RxQual/RxLev

20
2
	dB

dB
	

	Noise figure
	10
	dB
	Reference temperature 25ºC

	Inter-site log-normal correlation coefficient
	0
	
	

	Traffic data model
	FTP with 1 MByte file size
	
	

	Link adaptation
	[tbd]
	
	

	Incremental redundancy
	[tbd]
	
	

	Back off
	8PSK / QPSK
	[tbd]

[tbd]
	
	

	
	16QAM / 32QAM
	
	
	

	Penetration of the optimised pulse shape
	50% and 100%
	
	


5.4
Legacy MS Rx model working assumption
5.4.1
Legacy services under evaluation

5.4.2
Legacy MS type
6
Network level analysis
6.1
Introduction

Network level analysis will be performed using the network configurations define in 4.2. This will be done for different penetrations of optimised pulse shape being operated in downlink. The purpose of network level analysis is to define different interferer profiles for a certain penetration of the wider Tx pulse shape and a given network configuration.
7
Pulse shape optimisation

7.1
Introduction

Pulse shape optimisation will be performed against each set of boundary conditions. One or more candidate pulse shapes may be proposed for each set of boundary conditions.
8
Link level studies

8.1
Introduction

Link level studies will be performed using the interferer profiles that are obtained from the network level analysis. The purpose of the link level studies is to: i) verify the legacy Rx model working assumption. When there are no reports from MS vendors about legacy performance being worse than the legacy Rx model working assumption, then the model will be assumed to be valid; ii) evaluate the performance of candidate pulse shapes using the MS vendors own Rx implementations for EGPRS2. The best pulse shape in terms of throughput will be selected if there are more than one candidate pulse shape for a given set of boundary conditions; iii) derive the link to system interface that will be used in the system level studies. This interface needs to consider the various MS Rx implementations and the different services.
9
System level studies
9.1
Introduction

System level studies will be performed for each network configuration, to determine the impact of the candidate pulse shapes to legacy services and to determine the throughput gain of the wide pulse shape compared to the reference i.e. EGPRS2-B using the narrowband pulse shape.
10
Conclusions
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