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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

This technical report presents the results of the 3GPP system Study Item to analyze the use of higher chip rates for UTRA TDD evolution. This study includes an analysis of the feasibility and potential benefits of higher chip rates for UTRA TDD. This study includes a recommendation to RAN Plenary on a potential standardisation work plan and time frame.

Higher chip rate UTRA TDD is studied in the light of  the imminent allocation of considerably more spectrum for 3G in bands other than the IMT-2000 band in which systems are currently being deployed, and the demand for higher burst rates and sector throughputs for data traffic in the wide area. Higher chip rate UTRA TDD may be used to support (for instance) personal, multimedia and broadcast services.

Potential benefits of higher chip rate UTRA TDD include system gains from trunking efficiency, link level gains from an ability to better resolve channel paths, the ability to support more accurate location services, higher possible peak bit rates and cell throughputs and an improved ability to reject narrowband interferers.
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Scope

The present document contains results of an analysis of the feasibility and potential benefits of higher chip rate UTRA TDD.

The analysis in this document is based on a reference configuration at the reference chip rate of 7.68Mcps. The comparison of this reference system with current UTRA TDD releases allows conclusions to be drawn as to the potential benefits and feasibility of even higher chip rates for UTRA TDD.

The document presents results of an analysis of the reference configuration using channel models appropriate to a higher chip rate system. Link level and system level results are presented. A link budget shows the coverage that can be expected at a higher chip rate. Aspects of UE and UTRAN complexity are considered.

The feasibility of higher chip rate UTRA TDD systems is considered. This document covers aspects such as coexistence, backward compatibility, use in diverse spectrum arrangements and allocations, mobility, application to 3GPP system and services, antenna systems and impacts on signalling, specifications and RAN working groups.

The study of higher chip rate UTRA TDD is based on the assumption that the higher layer protocol architecture for higher chip rate UTRA TDD is unchanged from 3GPP Release 5. It is assumed that higher chip rate UTRA TDD shall be evolved from 3.84Mcps TDD and that the higher chip rate UTRA TDD carrier may exist without the need for a supporting 3.84Mcps TDD carrier.
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.

3
Definitions, symbols and abbreviations

3.1
Definitions

3.2
Symbols

3.3
Abbreviations

4
Reference Higher Chip Rate Configuration

[Editor’s note : This section will describe a reference higher chip rate configuration to enable analysis of feasibility and potential benefits.].

4.1
High Level Architecture

[Editor’s note : Describes the high level architecture – based on existing 3.84Mcps TDD architecture. The higher layer protocol architecture is unchanged from 3GPP Release 5.].

4.2
Radio Aspects

[Editor’s note : covers aspects related to the transmit and receive radios (cf RAN4 specifications) – assumed transmit powers, receive sensitivities and bandwidths].

4.3
Layer 1 Aspects
[Editor’s note : covers aspects related to physical layer (cf RAN1 specifications) – frame and slot structure, midambles, codes, spreading, transport channel processing, physical layer procedures etc.].

4.3.1
Physical channels and mapping of transport channels onto physical channels

[Editor’s note : Reference configuration relative to Rel-5 25.221 for 3.84Mcps TDD. Describes symbol duration, midambles, burst types, frame structure, mapping of transport channels to physical channels etc.].
4.3.2 
Multiplexing and channel coding

[Editor’s note : Reference configuration relative to Rel-5 25.222 for 3.84Mcps TDD. Describes reference transport channel processing etc.].

4.3.3

Spreading and modulation

[Editor’s note : Reference configuration relative to Rel-5 25.223 for 3.84Mcps TDD. Describes channelisation codes, scrambling codes and spreading factors that are considered in the reference system.].

4.3.4
Physical Layer Procedures

[Editor’s note : Reference configuration relative to Rel-5 25.224 for 3.84Mcps TDD. Describes physical layer procedures, synchronisation, timing advance, transmit diversity etc. for the reference system].

4.3.5
Physical Layer Measurements

[Editor’s note : Reference configuration relative to Rel-5 25.225 for 3.84Mcps TDD. Describes physical layer measurements for reference system].

4.3.6
UE Capabilities

[Editor's note : UE capabilities that are assumed in the reference configuration relative to Release 5. Assumed capabilities not limited to those specified in 25.306 (e.g. support of multi-user detector at UE)].
4.4
Protocol aspects

[Editor’s note : describes any protocol changes that would be specifically required to support higher chip rates].
5
Analysis

[Editor’s note : This section will provide results on the performance and complexity of the reference higher chip rate configuration described in section 4].

5.1
Reference Channel Models

[Editor's note : simulations in clause 5 are based on the reference channel models in this subclause. The channel models in this subclause allow for a fair evaluation of higher chip rate UTRA TDD relative to current releases]

5.2
Link Level Results

[Editor’s note : This section compares link level results for  the reference configuration to Release 5. Link level results may include BLER performance of transport channels, TPC, TFCI performance etc.].

5.3
System Level Results

[Editor's note : This section provides results on cell throughput, outage, number of users supported for varying radio bearer configurations etc.]
5.4
Link Budget

[Editor’s note : This section examines the link budget of the reference configuration. Coverage can be derived from the link budget performance].
5.5
Complexity Analysis
5.5.1
UE Complexity
[Editor’s note : Analysis of higher chip rate UTRA TDD UE complexity, comparison relative to 3.84Mcps TDD Release 5].

5.5.2
UTRAN Complexity

[Editor’s note : Analysis of higher chip rate UTRA TDD UTRAN complexity, comparison relative to 3.84Mcps TDD Release 5 : Node B and RNC].
5.5.3
Dual mode 3.84Mcps / 7.68Mcps UEs

[Editor’s note : Analysis of feasibility from a complexity and performance perspective of dual mode TDD UEs in order to allow for roaming and backwards compatibility (a dual mode TDD UE is understood in this context to implement both 3.84Mcps TDD and 7.68Mcps TDD)].
6
Feasibility

6.1
Coexistence with existing UTRA releases

[Editor’s note : Discusses aspects of  the coexistence of high chip rate UTRA TDD with 3.84Mcps TDD and FDD that are within the scope of 3GPP. Coexistence will be considered in diverse spectrum arrangements and allocations such as future spectrum allocations. Aspects of coexistence between higher chip rate TDD and FDD will be compared to Release 99 coexistence].
6.2
Use in diverse spectrum arrangements and allocations

[Editor’s note : Discusses in which spectrum arrangements and allocations UTRA TDD may be feasible].

6.3
Handover

[Editor’s note : feasibility of handover from higher chip rate UTRA TDD to higher chip rate UTRA TDD, 3.84Mcps TDD, FDD and GSM. Feasibility of handover to higher chip rate UTRA TDD from higher chip rate UTRA TDD, 3.84Mcps TDD, FDD and GSM].

6.4
Application to 3GPP system and services

[Editor’s note : feasibility of supporting personal, multimedia, broadcast etc. services on higher chip rate UTRA TDD].

6.5
Backward Compatibility

[Editor’s note : discussion of backward compatibility of equipment and protocols. Backward compatibility of a dual mode higher chip rate UTRA TDD / 3.84Mcps TDD UE in a Release 99 and Release 5 network will be considered].

6.6
Impact on other working groups

[Editor's note : Impact on RAN2, RAN3 and RAN4. Impacts may include signalling, RLC parameters, tests, channel models etc.]
6.7
Impact on Specifications

[Editor’s note : discusses feasibility of incorporating higher chip rate UTRA TDD in 3GPP specifications at a technical level].

6.8
Signalling Impact

[Editor’s note : discusses signalling required to support higher chip rate UTRA TDD].

6.9
Antenna Systems

[Editor’s note : discussion of feasibility of transmit diversity schemes and “multiple input multiple output” (MIMO) systems].  
6.10
Higher chip rates than 7.68Mcps

[Editor’s note : discussion of feasibility of chip rates higher than 7.68Mcps based on the studied reference 7.68Mcps system].
7
Recommendations and Conclusions
[Editor’s note : Conclusions on the feasibility and potential benefits of introducing higher chip rate UTRA TDD in UTRAN and, if appropriate, a recommendation to RAN Plenary on a potential work item time-frame and work plan].
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