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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.

1
Scope

The present document is the technical report for the Release 8 Study Item “Synchronised E-DCH” (see [1]).
This document is intended to gather all information in order to compare gains vs. complexity, and draw a conclusion on way forward. The document will describe likely impacts to the UTRA FDD specifications and system operation, estimate any changes to the UTRA FDD uplink data or control channel structure (including downlink control channels relating to the uplink and uplink control channels relating to the downlink) and evaluate potential performance gains
This activity involves the Radio Access work area of the 3GPP studies and has impacts both on the Mobile Equipment and Access Network of the 3GPP systems.
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] 

RP-070678, Nokia, Nokia Siemens Networks, Qualcomm, T-Mobile, Ericsson “Proposed New Study Item: Synchronised E-DCH”, RAN #37, September 2007;

[2]


3GPP TR 25.854 v.5.0.0: “Uplink Synchronous Transmission Scheme”.

3
Definitions, symbols and abbreviations

DPCCH
Dedicated Physical Control Channel

DPDCH
Dedicated Physical Data Channel

E-DCH
Enhanced Dedicated (Transport) Channel
E-DPCCH
Enhanced Dedicated Physical Control Channel

E-DPDCH
Enhanced Dedicated Physical Data Channel

HARQ
Hybrid Automatic Repeat Request

HS-DPCCH
High Speed Dedicated Physical Control Channel

HSUPA
High Speed Uplink Packet Access

OVSF
Orthogonal Variable Spreading Factor

SHO
Soft Handover

TFC
Transport Format Combination

UTRA FDD
UMTS Terrestrial Radio Access, Frequency Division Duplex mode

4
Introduction

At 3GPP TSG RAN#37, a Study Item on “Synchronised E-DCH” was approved.
The aim of the study item is to examine the use of OVSF codes for improving the orthogonality of the UTRA FDD uplink. Synchronised E-DCH users will implement timing advance sufficient to ensure that the reception timings of the main receive paths are synchronised at chip and TTI level. Furthermore, synchronised E-DCH users may share a common scrambling code and be separated using OVSF codes that are allocated on a dynamic basis by a modified HSUPA scheduler. Thus, orthogonality between users can be improved in the code domain or achieved by time domain separation. The Synchronised E-DCH physical and transport channel design should aim to maintain commonality with Release 7 HSUPA. HARQ should be supported.

The study is similar to the Release 5 “Uplink Synchronous Transmission Scheme” [2]. However since Release 5, new features such as basestation scheduling and shorter TTI have been introduced and can act as enablers for OVSF domain scheduling.
The study item will examine the impacts to the specification, the required signalling and the performance of the synchronised E-DCH in the context of HSDPA & HSUPA.
5
Overview of issues relating to synchronised E-DCH
This section will describe issues that need to be considered in introducing a synchronised E-DCH from the point of view of demonstrating feasibility of synchronised E-DCH and of defining the signalling requirements.
5.1
Scheduling & required control channels
This section will cover issues relating to the basic scheduling principle and describe the control channels required for supporting synchronised E-DCH. Impacts of OVSF code tree allocation will be highlighted. Also, impacts to L2 scheduling e.g. management of scheduling requests will be described here
5.2
Impact to L1 channel structure
This section will describe impacts to the L1 channel structure & management for synchronised E-DCH; e.g. the necessity for supporting synchronised E-DCH, E-DPDCH and Rel-99 DPDCH in parallel and related issues, and efficient management of the control channels DPCCH, E-DPCCH & HS-DPCCH
5.3
Impact to L1 procedures 
This section will discuss the impact of synchronised E-DCH to L1 procedures; e.g. SHO, power control.
5.4

Impact to L2 & L3 procedures 
This section will discuss any impacts of synchronised E-DCH to L2 and L3 procedures apart from scheduling; e.g. HARQ ,TFC selection, load control, handover, scheduling requests
5.5
Synchronisation 
This section will describe the synchronisation requirements and methods for synchronisation. Also, any relation of the synchronisation procedure  to initial access will be described here
5.6  
Backward compatibility
This section will discuss any impact to backward compatibility in a network operating terminals of <Rel-8, or confirm that there is no impact
6
Evaluation of synchronised E-DCH performance

6.1
Link level simulation analysis

This section should describe and present link level performance of the synchronised E-DCH proposal compared with a Release 7 HSUPA baseline
6.2
System level simulation analysis

This section should describe and present system level performance of the synchronised E-DCH proposal compared with a Release 7 HSUPA baseline.
6.3
Complexity considerations

This section should evaluate the degree of additional complexity that implementation of synchronised E-DCH is estimated to bring to the terminal and network.
7 
Impact of synchronised E-DCH to the specifications

This section should describe the estimated  impact of the E-DCH proposal to the 3GPP specifications

7.1
WG1

This section should describe the estimated impact of the E-DCH proposal to the RAN WG1 specifications
7.2
WG2

This section should describe the estimated impact of the E-DCH proposal to the RAN WG2 specifications
7.3
WG3

This section should describe the estimated impact of the E-DCH proposal to the RAN WG3 specifications
7.4
WG4

This section should describe the estimated impact of the E-DCH proposal to the RAN WG4 specifications
8
Conclusion

This section should summarise the recommendations of section 5 and the performance evaluation of section 6 and make a recommendation on the feasibility and usefulness of introducing a synchronised E-DCH to the UTRA FDD specifications

Annex A: Simulation scenarios
This section should describe link and system simulation scenarios with sufficient detail to enable a comparison of simulation results
A.1
Link simulation assumptions
A. 2
System simulation assumptions
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