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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 clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document is intended to capture RAN1 and RAN4 findings produced in the context of the study item “Uplink Transmit Diversity for HSPA” [2]. The study is focussed on schemes that do not require any newly standardised dynamic feedback signalling between network and UE. The uplink transmit diversity schemes maybe categorized into two types of algorithms:

-
transmission from 1 Tx antenna (e.g. switched antenna Tx diversity) or 

-
simultaneous transmission from 2 Tx antennas (e.g. transmit beamforming)
The scope is understood to be limited to schemes which also do not require any semi-static mode configuration signalling for demodulation. The possibility of semi-static disabling of a transmit diversity scheme is not precluded.

The work under this study item aims at:

-
evaluating the potential benefits of the indicated UL Tx diversity techniques. 
-
investigating the impacts on the UE implementation.

-
investigating how to ensure that the UE operating an uplink Tx diversity will not cause any detrimental effects to overall system performance.
-
investigating the impacts of Tx diversity on existing BS and UE RF and demodulation performance requirements, and 
-
analyzing how to derive any additional performance/test requirements that are deemed needed as an outcome of the study, as well as understanding the impacts of any such new requirements
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TD RP-090987: "Proposed SI on Uplink Transmit Diversity for HSPA"
[3]
 3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".

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].

Definition format (Normal)

<defined term>: <definition>.

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:

Symbol format (EW)

<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].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Description of Uplink Transmit Diversity Algorithms

4.1
Theoretical Analysis of Uplink Transmit Diversity

4.1.1
Switched Antenna Transmit Diversity

Provide a theoretical background for switched antenna transmit diversity

4.1.2
Beam-forming Transmit Diversity

Provide a theoretical background for beamforming transmit diversity
4.2
Genie Algorithms

The genie algorithms described here  serve as an upper bound for the potential system performance gains that can be achieved with uplink transmit diversity in HSPA.
4.2.1
Switched Antenna Transmit Diversity
Describe the genie algorithm for switched antenna transmit diversity. 
4.1.2
Beamforming Transmit Diversity

Describe the genie algorithm for beamforming transmit diversity

4.2
Practical Algorithms

4.2.1
Switched Antenna Transmit Diversity

Describe the practical algorithms considered in this study for switched antenna transmit diversity

4.2.2
Beamforming Transmit Diversity

Describe the practical algorithms considered in this study for beamforming transmit diversity

5
Link and System Evaluation Methodology

5.1
Link Simulation Assumptions
Capture link level simulation parameters used

5.2
Link Performance Evaluation Metrics

Describe what metric was used to evaluate link performance of uplink transmit diversity
5.3
System Simulation Assumptions

5.3.1
Modelling of Antenna Imbalance

Define both short-term and long-term antenna imbalance. 

Provide analysis of antenna imbalance based on field measurements and/or simulation.

Describe agreed upon model of short-term and long-term antenna imbalance.

5.3.2
System Simulation Parameters

Capture system level simulation parameters used
5.4
System Performance Evaluation Metrics

Describe what metric is used to evaluate system performance of uplink transmit diversity
6
Link Evaluation Results

6.1
Switched Antenna Transmit Diversity

6.1.1
Genie Algorithms

Provide link evaluation results for the genie algorithm considered in this study for switched antenna transmit diversity
6.1.2
Practical Algorithms

Provide link evaluation results for the practical algorithm(s) considered in this study for switched antenna transmit diversity

6.2
Beamforming Transmit Diversity

6.2.1
Genie Algorithms

Provide link evaluation results for the genie algorithm considered in this study for beamforming transmit diversity
6.2.2
Practical Algorithms

Provide link evaluation results for the practical algorithm(s) considered in this study for beamforming transmit diversity

6.3
Conclusion on Link Evaluation Results

Provide a summary and conclusion of the link evaluation results for the practical algorithm(s) considered in this study.
7
System Evaluation Results

7.1
Switched Antenna Transmit Diversity

Provide system evaluation results for the practical algorithm(s) considered in this study for switched antenna  transmit diversity.
7.2
Beam-forming Transmit Diversity

Provide system evaluation results for the practical algorithm(s) considered in this study for beamforming transmit diversity.
7.3
Conclusion on System Evaluation Results

Provide a summary and conclusion of the system evaluation results for the practical algorithm(s) considered in this study.
8
Conclusion

Give a recommendation to TSG RAN on  how to proceed on this feature.
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