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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

This clause shall start on a new page.

The present document …

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]
RP-101432, “Proposed study item on Uplink MIMO”
[3]


3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

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
Design Objective for UL MIMO

The UL MIMO for HSPA design objective can be summarized as follows:

· Increase in peak, average and cell edge spectral efficiencies:

· Improve upon the spectral efficiencies achievable with UL 16QAM SIMO
· Allow for 2x2 and 2x4 modes of operation. However the design of the UL MIMO feature should be independent of the number of NodeB receive antennas.
· Minimize additional pilot and control channel overhead

· In order to support the UL MIMO feature, as in the downlink, a secondary pilot and control information on the second stream would need to be transmitted by the UE on the uplink. Furthermore, as in UL CLTD, the NodeB would need to transmit the precoding information to the UE on the downlink.  It would be desirable to minimize the amount of transmitted power to carry these pieces of information.

· Commonality with UL CLTD

· If the UL CLTD feature were introduced, it would be desirable to ensure commonality between UL CLTD and UL MIMO.

· Minimize impact to existing NodeB Advanced Receivers to accommodate UL MIMO functionality

· Minimize impact to UE and NodeB implementations to accommodate UL MIMO functionality relative to CLTD
· Coexistence with legacy devices

· The UL MIMO design must ensure that legacy devices are not negatively impacted by UL MIMO UEs. 

· Minimize Cubic Metric Impact:

· The introduction of additional channels on the uplink causes some impact on the cubic metric . The design should be sensitive to this fact..

5
Physical Layer Structure Alternatives for UL MIMO 
5.1
Signaling Requirements to support UL MIMO

5.2
Physical Channels

5.3
Channel Coding and Multiplexing

5.4
Physical Layer Procedures
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MAC Layer Structure Alternatives for UL MIMO 

7
Performance Evaluation Methodology

7.1
Simulation Assumptions

Capture link level simulation parameters used and methodology used
7.2
Performance Evaluation Metrics

Describe what metric was used to evaluate link performance of uplink MIMO
8
Performance Evaluation Results

Capture link level results due to a) rank-1 only and b) rank1/2 transmissions

9
Cubic Metric Evaluation

10
Impact on Implementation

10.1
Impact on Infrastructure Implementation

10.2
Impact on UE Implementation
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