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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 “Multi-User Reusing-One-Slot” (MUROS) [WID]. 

It contains a section describing the objectives of the Circuit Switched Voice Capacity Evolution, and further sections presenting candidate techniques, which are evaluated according to their potential related to voice capacity improvement in GERAN. For this the design of a new set of training sequences with improved cross correlation properties to the existing set of training sequences is foreseen and expected to be evaluated. The study will also include the investigation of different optimised pulse shapes for MUROS for both the uplink and the downlink.  
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".

3
Definitions, symbols and abbreviations

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].
Editor’s Note: to be added 

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:

Editor’s Note: to be added 
<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].
Editor’s Note: to be added 
<ACRONYM>
<Explanation>

4
Objectives

The increase in user amount and voice traffic puts a huge pressure on operators especially within populous countries.  Furthermore, as voice service price gets cheaper, most operators face the challenge to obtain efficient utilization of hardware and spectrum resource.  The following performance and compatibility objectives are therefore defined.
4.1
Performance Objectives 
Two performance objectives are defined.

4.1.1 
Capacity Improvements at the BTS
Objective P1:
The candidate techniques proposed under MUROS is expected to increase voice capacity of GERAN in 
order of a factor of two per BTS transceiver. The channels under interest for doubled voice capacity are 
both full rate and half rate channels: TCH/FS, TCH/HS, TCH/EFS, TCH/AFS, TCH/AHS and TCH/WFS 
with related associated signaling channels.
4.1.2
Capacity Improvements at the Air Interface

Objective P2:
The objective is to further enhance the voice capacity of GERAN by means of multiplexing at least two 
users simultaneously on the same radio resource both in downlink and in uplink. The channels under 
interest for doubled voice capacity are both full rate and half rate channels: TCH/FS, TCH/HS, TCH/EFS, 
TCH/AFS, TCH/AHS and TCH/WFS with related associated signaling channels. 
4.2 Compatibility Objectives

Five compatibility objectives are defined.

4.2.1  
Maintainance of Voice Quality

Objective C1: The introduction of the candidate techniques proposed under MUROS should not decrease voice quality 
as perceived by the user.

4.2.2

Support of Legacy Mobile Stations
Objective C2: The support of  the candidate techniques proposed under MUROS by legacy MS identifies a further MS 
related objective. 

For this the MS implementation impact of the candidate techniques proposed under MUROS will be 
investigated by analyzing different receiver types, e.g. legacy GMSK terminals not supporting DARP 
phase 1 capability and legacy DARP phase 1 capable terminals. 

4.2.3
Implementation Impacts to new Mobile Stations

Objective C3:
The introduction of the candidate techniques proposed under MUROS should change MS hardware as 
little as possible.

4.2.4
Implementation Impacts to BSS
Objective C4:
The introduction of the candidate techniques proposed under MUROS should change BSS hardware as 
little as possible. 


Any TRX hardware capable of multiplexing more than one user on a single ARFCN time slot shall 
support legacy GMSK mobiles, this includes non-SAIC mobiles and SAIC mobiles.





Impacts to the Abis interface must be investigated.
4.2.5
Impacts to Network Planning
Objective C5:
The impacts to network planning and frequency reuse shall be investigated.

Furthermore investigations shall be dedicated into the usage at the band edge, at the edge of an operator’s 
band allocation and in country border regions where no frequency coordination are in place.

5
Common Working Assumptions for Candidates Evaluation 

This section lists the common working assumptions that should be defined by agreement in TSG GERAN before starting performance evaluation of the candidate techniques.

Editor’s Note: This section will be filled once agreement on the working assumptions is found at TSG GERAN.
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Conclusions
Editor’s Note: This section will include conclusions on the proposed candidate techniques comparing the summaries of evaluation per candidate technique. It will also contain a recommendation for opening a work item related to one or  more specific candidate techniques.
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