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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 captures the agreements of the different techniques for 3.84 Mcps TDD Enhanced Uplink, namely the support of Node-B controlled rate scheduling, Node-B controlled physical resource scheduling, hybrid ARQ, higher order modulation and intra-frame code hopping, with regards to the overall support of UTRA TDD Enhanced Uplink for the 3.84Mcps mode.

The technical objective of this work item is the introduction of Enhanced Uplink functionality in UTRA 3.84 Mcps TDD, to improve uplink performance for background, interactive and streaming-based traffic.
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.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TR 25.804 (V6.0.0): "Feasibility Study on Uplink Enhancements for UTRA TDD".

[2]
3GPP TR 25.xyz: "RAN WG2 Stage 2 Decisions".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

3.2
Symbols

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

<symbol>
<Explanation>

3.3
Abbreviations

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

<ACRONYM>
<Explanation>

4
Introduction
In TSG RAN plenary meeting #27, a work item for 3.84 Mcps TDD Enhanced Uplink was initiated, based upon the findings of the study item “Feasibility Study on Uplink Enhancements for UTRA TDD”.  The aim of the study was to look at the feasibility of enhancing uplink operation and performance by several techniques in order to efficiently support services such as web browsing, video clips, multimedia messaging and other IP based applications.  The RAN study showed that various techniques such as Node-B controlled rate scheduling, Node-B controlled physical resource scheduling, higher-order modulation, intra-frame code hopping and a hybrid ARQ layer in the Node-B, can enhance the uplink packet transfer performance significantly compared to Release-99/Rel-4/Rel-5.  The study item findings are captured in [1].

The technical objective of this work item is the introduction of Enhanced Uplink functionality in UTRA TDD 3.84Mcps, to improve the performance of the uplink for background, interactive and streaming-based traffic.  The improvements should take into account backwards compatibility aspects.

For the physical layer, the 3.84 Mcps TDD Enhanced Uplink specification work includes:

-
Physical and Transport Channel mapping

-
Multiplexing and Channel Coding

-
Physical Layer procedures

-
Physical layer measurements

-
UE physical layer capabilities

5
Basic Physical Layer Structure

5.1
CCTrCH and Transport Channel Structure

Enhanced uplink data is carried on a new dedicated transport channel, the E-DCH.

There is at most one CCTrCH of E-DCH type per UE and only one E-DCH per CCTrCH of E-DCH type. The E-DCH supports one MAC-e transport block per E-DCH TTI.  A 10 ms TTI is supported by the E-DCH.

Some components of the MAC-e uplink signalling for enhanced uplink are carried on a family of Node-B-terminated transport channels termed Enhanced Uplink Scheduler Assistance Channels (E-SACH).  Three types of E-SACH are defined:

· E-SACHE:  One E-SACHE may be multiplexed together with E-DCH onto the CCTrCH of E-DCH type

· E-SACHD:  One E-SACHD may be multiplexed together with DCH(s) onto CCTrCH’s of DCH type

· E-SACHR:  One E-SACHR may be mapped to random access physical resources

It is FFS whether the control signalling carried by E-SACH transport channel types may be mapped to HS-SICH.

All E-SACH types have a 10ms TTI.  Whether or not all E-SACH types utilise the same FEC coding type is FFS.

5.2
Overall Physical Channel Structure

The E-DCH transport channel, and up to one E-SACHE, are mapped to one or more Enhanced Uplink Physical Channels (E-PUCH).

E-PUCH physical resources are allocated under the control of a scheduling entity in Node-B MAC-e.

DCH transport channel(s) and up to one E-SACHD are mapped to one or more DPCH’s.

E-SACHR is mapped to random access physical resources.  The nature of these physical resources is FFS.
6
Hybrid ARQ Scheme

6.1
HARQ Scheme for TDD Enhanced Uplink

6.2
Signalling Information Required for the Support of HARQ

<Editor’s Note: This section contains details of the signalling for support of H-ARQ from a physical layer perspective (eg: redundancy version (RV) signalling for support of incremental redundancy)>

7
Support for Node B Controlled Uplink Scheduling

7.1
Support for Node-B Controlled Rate and Physical Resource Scheduling
<Editor’s Note: This section contains an overview of the physical layer aspects of the scheduling operation>

The UE can receive absolute grants of E-DCH resource, consisting of multiple bits per time interval.

The physical channel used to convey grants to the UE is termed the Enhanced Uplink Absolute Grant Channel (E-AGCH).  A single E-AGCH shall be capable of transmitting one complete grant to a UE (ie: transmission of a grant is achieved in one timeslot).

The grant consists of:

· A power grant component (this is used to distribute available system interference resources amongst contending UE’s)

· A physical channel grant component (this is used to distribute E-PUCH timeslot and code resources amongst contending UE’s)

The grants need not be transmitted in every time interval and are solely determined by the MAC-e scheduling function.

The duration over which a grant applies is equal to one E-DCH TTI.  Support for variable length grants (greater than one TTI) is FFS.

The UE is informed by higher layer signalling on which physical resource (i.e: OVSF code and timeslot) grants to that UE will be transmitted. The network may configure multiple UEs to monitor the same physical resource.

There is only a single cell responsible for E-DCH scheduling, the serving E-DCH cell.  The UE shall be capable of receiving one absolute grant from the serving E-DCH cell per time interval.
7.2
Signalling Information Required for the Support of the Scheduling

Scheduler grant information is signalled on the downlink to the UE on the E-AGCH (see sections 8.2.1 and 9.2.1).

Information to assist with the scheduling process is signalled on the uplink from the UE via the E-SACH transport channels (see section 5).
8
Physical Channel Structure

8.1
Physical Channel Structure for Uplink Data Transmission

The E-PUCH is a new physical channel on which the CCTrCH of E-DCH type shall be mapped. The E-PUCH uses the same general burst structure as for existing uplink physical channels.

Figure 8.1.1 shows the generic burst structure for E-PUCH.
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Figure 8.1.1 – E-PUCH Burst Structure

The E-PUCH supports the following physical layer characteristics:

· Payload spreading factors 16, 8, 4, 2, and 1

· TDD burst types 1 (512-chip midamble) and 2 (256-chip midamble)

· Transmission of E-TFCI <details FFS>

· Transmission of TPC <Editors note: FFS - this could be used for E-AGCH power control purposes>

· Guard period of 96 chips

· Support for timing advance

Which midamble allocation schemes (UE-specific, default) are applicable to E-PUCH is FFS.

The slot formats applicable for E-PUCH are FFS (pending decision on E-TFCI and TPC transmission).
8.2
Physical Channel Structure for Downlink Control Signalling

8.2.1
Enhanced Uplink Absolute Grant Channel (E-AGCH)

<Editor’s Note:  The physical channel aspects of E-AGCH are FFS>
8.3
Physical Channel Structure for Uplink Control Signalling

9
Multiplexing, Channel Coding and Interleaving

9.1
Coding and Multiplexing for Uplink Data

9.2
Coding and Multiplexing for Downlink Signalling

9.2.1
E-AGCH

<Editor’s Note:  Coding of E-AGCH is FFS>
9.3
Coding and Multiplexing for Uplink Signalling

<Editor’s Note:  This section contains details of E-SACHE, E-SACHD and E-SACHR coding and multiplexing>

10
Spreading and Modulation

<Editor’s Note: This section contains details of the spreading and modulation applied.  Where applicable, separate sub-headings shall be created for each physical channel type.  This section also includes the details of the higher order modulations for enhanced uplink and details of code diversity techniques>

11
Physical Layer Procedures

<Editor’s Note: Contains details of procedures such as power control, timing advance, monitoring of control channels, ACK/NACK detection and other UE behaviours>

12
Physical Layer Measurements

13
UE Physical Layer Capabilities
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