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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

In RAN#7 plenary meeting, a study item was approved for “Uplink synchronous transmission scheme”. Uplink Synchronous Transmission Scheme (USTS) is an alternative technology applicable for indoor and WLL-like environments. USTS can reduce uplink intra-cell interference by means of making a cell receive orthogonalized signals from UEs. And accordingly, USTS is expected to yield better performance. This feature is intended to support uplink synchronous transmission with low overhead, good capacity characteristics, and minimal impact on hardware and software resources at the UE and in the UTRAN.
1 Scope 

This TR describes the techniques behind the concept of uplink synchronous transmission scheme. Furthermore, it describes how this concept should be integrated into the overall architecture of UTRA.
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.
[1] TS 25.211 : Physical channels and mapping of transport channels onto physical channels (FDD)
[2] TS 25.213 : Spreading and modulation (FDD)
[3] TS 25.214 : FDD : Physical layer procedures
[4] TS 25.302 : Services provided by the Physical Layer
[5] TS 25.331 : Radio Resource Control (RRC) Protocol Specification
[6] TS 25.423 : UTRAN Iur Interface RNSAP Signalling
[7] TS 25.433 : UTRAN Iub Interface NBAP Signalling
[8] TS 25.435 : UTRAN interface User Plane Protocol for Common Transport channel Data Streams
[9] TR 25.926 : UE Radio access capabilities definition
3. Definitions, symbols and abbreviations

3.1 Definitions

No specific definition is made in this document.

3.2 Symbols

No specific symbol is defined in this document.

3.3 Abbreviations

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

CFN
Connection frame number

DPCCH
Dedicated physical control channel

DPDCH
Dedicated physical data channel

RTD
Round trip delay

RTPD
Round trip propagation delay

TAB
Time alignment bit

Tref 
Reference time

UE
User equipment

USTS
Uplink synchronous transmission scheme
UTRAN
Universal terrestrial radio access network

4. Study Area for USTS
4.1. Timing control

{This section describes the timing control for a cell to receive orthogonalized signals from UEs in the same cell.}

4.1.1. Initial synchronization
4.1.2. Tracking process

4.1.2.1. Time Alignment Bit (TAB)

4.1.2.2. Closed loop timing control

4.2. Code usage for USTS 

{This section describes different code generation and allocation schemes for USTS from the ones for non-USTS}

4.2.1. Code generation

4.2.2. Code allocation

5. Impacts of USTS on Interfaces

{This section describes the upper layer signalling and user plane protocol to support USTS. Initial timing information, scrambling code, and channelisation code are delivered from RNC to Node B and UE}

5.1. Uu interface

5.2. Iub interface

5.3. Iur interface

6. Associated signalling for USTS
{This section describes the signalling procedure among UE, Node B, and RNC to support USTS.}

7. Performance evaluation
7.1. Theoretical analysis

7.2. Simulation analysis

7.2.1. Simulation environment 
7.2.2. Simulation results
8. Release ’99 Specification Impacts
9. Project plan
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