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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 has been produced in the scope of the study item on "HSPA Evolution for 1.28Mcps TDD" [2]. The objective of the study item is to develop a framework for the evolution of the 1.28Mcps TDD mode of the 3GPP HSPA TD-SCDMA-based radio-access technology from Release 8 onwards.

This document lists the constraints for the 1.28Mcps TDD HSPA Evolution in Release 8 and an assessment of technical proposals and their respective, achievable performance and complexity.

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]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TD RP-070673: "Work Item Description on Scope of future HSPA Evolution for 1.28Mcps TDD".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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 [1].

HSPA: In this document, the acronym HSPA (High Speed Packet Access) is used to qualify the 1.28Mcps TDD mode features HSDPA (High Speed Downlink Packet Access) and Enhanced Uplink as defined in the Release 7 version of the 3GPP Specifications.

Backward Compatibility: In this document, Backward Compatibility means the ability of an HSPA infrastructure to simultaneously allocate radio resources on a single or multiple carriers to post-release 8 terminals and terminals compliant with previous releases of the 3GPP specifications without performances degradation for either type of terminal. It is understood that in that case the performance enhancements targeted in this document would only apply to post-release 8 terminals and that the full potential of system performance enhancements would only be achievable if all terminals operating simultaneously on a single carrier were post-release 8 terminals.

3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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 [1].

CAPEX
Capital expenditure

CPC
Continuous Packet Connectivity

CS
Circuit Switched

DRX
Discontinuous Reception
HSPA
High Speed Packet Access

LTE:
Long Term Evolution

MIMO
Multiple Input Multiple Output

NAS
Non Access Stratum

OPEX
Operational expenditure

QoS
Quality of Service

PS
Packet Switched

TCP
Transmission Control Protocol

UE
User Equipment

4
Introduction

The Study Item Description on “HSPA Evolution for 1.28Mcps TDD” [2] was approved by the 3GPP TSG RAN #37 plenary meeting in September 2007.

The importance of on-going and future efforts to enhance the capabilities and performance of HSPA-based radio networks is widely recognised and has recently been highlighted. In order to protect the prophase investment of telecommunication operators and offer a smooth migration path towards LTE, the following elements should be considered as guiding principles for HSPA Evolution:

1. HSPA spectrum efficiency, peak data rate, state transition efficiency and latency of both user plane and control plane should continue to evolve.
2. Evolved HSPA should be able to operate as a packet-only network based on utilization of Shared Channels only;

3. HSPA Evolution should be backward compatible in the sense that legacy terminals (R99-DCH and HSPA mobiles) should be able to share the same carrier with terminals implementing the latest features of the HSPA Evolution track without any performance degradation;
4. Evolved HSPA should be able to offer more efficient QoS support.
5
Objectives

The study should focus on improving the system performances for services delivered through the PS-domain including voice and multimedia conversational services. Critical elements of such evolution should include reduced latency, higher user data rates, improved system capacity and coverage and reduced cost for the operator while maintaining the highest possible level of backward compatibility. The Evolved HSPA SI should concentrate on the following items:  

a)
Define a set of requirements for HSPA evolution which covers the following aspects:

· Targets for improvements in latency, throughput and spectrum efficiency utilising the existing 1.28MHz bandwidth;

· Define constraints in terms of acceptable hardware and software changes to current elements {UE, Node, RNC, SGSN and GGSN};

· Define constraints in terms of acceptable network architecture changes.

b)
Determine what performance benefit is achieved by the HSPA and in which scenarios HSPA evolution applies most. 
c)
Identify potential solutions to improve HSPA performance towards the agreed targets within the e, defined constraints;

d)
Make recommendations for future HSPA Evolution WIs.
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Constraints and Requirements
Note: 
This chapter will capture text on the constraints for 1.28Mcps TDD HSPA evolution including on  legacy issues, backward compatibility, architecture, impact on LTE, Node B and UTRA, software and hardware upgrades, complexity issues, acceptable impacts on UE’s, protocol reuse/requirements, signalling and physical channel limitations, etc.
7
Elements of Study

Note: 
This chapter will contain topics handled during the study item, like architecture and UTRA.

8
Release 7 Technical Performance

Note: 
This chapter will capture text describing UTRA and UTRAN performance as reachable with techniques specified in Release 7.

9
Technical Proposals and Assessment

Note: 
This chapter will capture all technical proposals and the assessment of each proposal, achievable performance and complexity.

9.1
Architecture
9.2
Continuous Packet Connectivity
9.3
Enhanced CELL_FACH State
9.4
Layer 2 Enhancements
9.5
Downlink 64QAM Modulation
9.6
MIMO
10
Conclusions and Recommendations

11
Work Plan

Note:
This chapter will capture text dealing with a proposed work plan.
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