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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

Energy saving  is important for operators for operational efficiency. Energy consumption is a significant operational cost factor for operators. In developing markets upto 30% of OPEX is spent on  energy. Energy efficiency is also of concern for our environmental objectives. For Macro base station, base station could account upto 80% of CO2 emission in a mobile network. Smaller cost effective nodes such as femto’s and pico’s are increasing being deployed. Whilst these nodes require less power budget, they provide smaller coverage area.  With increased data rate and more denser networks, need for energy efficiency is expected to increase further and so is the requirement for low energy base station technology. There is an increased focus on identifying opportunities for energy efficiency now then ever. 
1
Scope

The present document summarizes the study done under the SI “Solutions for energy saving within UTRA Node B” defined in [1] by listing technical concepts addressing the objectives of the study item (see below), analysing these technical concepts and selecting the best solution (which might be a combination of technical concepts).
The objective is to do an initial study to identify potential solutions to enable energy saving within UMTS Node-Bs, and do light initial evaluation of the proposed solutions, with the aim that a subset of them can be taken forward for further investigation as part of a more focused study in 3GPP. 

The main objective is to save power transmitted over the radio interface but other savings are also to be investigated. Preference for solutions to be studied can be prioratized  as follows.

a) no impact to legacy or new UEs, 

b) no impact to legacy but impact to new UEs, 

c) impact to both, but minimise impact to legacy.



Solutions that provide energy saving for UMTS  NodeB are captured in this Technical report including the ones that do not require specification changes.

The present document provides the base for the following preparation of change requests to the corresponding RAN specifications if any solution are identified as beneficial require specification changes.
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.

[2] 
RP-091439
Study Item “Solutions for energy saving within UTRA Node B”  Vodafone et all…3GPP RAN #46
[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[3]
3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels (FDD)".

[4]
3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

[5]
3GPP TS 25.213: "Spreading and modulation (FDD)".

[6]
3GPP TS 25.214: " Physical layer procedures (FDD)".

[7]
3GPP TS 25.215: "Physical layer – Measurements (FDD)".

[8]
3GPP TS 25.306: "UE Radio Access Capabilities".

[9]
3GPP TS 25.308: "UTRA High Speed Downlink Packet Access (HSDPA); Overall description; Stage 2".

[10]
3GPP TS 25.309: "FDD Enhanced Uplink; Overall description; Stage 2".
[11]
3GPP TS 25.321: "Medium Access Control (MAC) protocol specification".
[12]
3GPP TS 25.331: "Radio Resource Control (RRC) Protocol Specification".
[13]
3GPP TS 25.433: "UTRAN Iub Interface NBAP Signalling".

[14]
3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

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>
<Explanation>

3.3
Abbreviations

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

ACK
Acknowledgement

CQI
Channel Quality Indicator

CRC
Cyclic Redundancy Check

DCH
Dedicated Channel

DL
Downlink

DPCCH
Dedicated Physical Control Channel

DPCH
Dedicated Physical Channel

DPDCH
Dedicated Physical Data Channel

DTX
Discontinuous Transmission

E-DCH
Enhanced Dedicated Channel

E-DPCCH
E-DCH Dedicated Physical Control Channel

E-DPDCH
E-DCH Dedicated Physical Data Channel

E-AGCH
E-DCH Absolute Grant Channel

E-HICH
E-DCH HARQ Acknowledgement Indicator Channel

E-RGCH
E-DCH Relative Grant Channel

F-DPCH
Fractional Dedicated Physical Channel 

HSDPA
High Speed Downlink Packet Access

HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
High Speed Physical Downlink Shared Control Channel

NACK
Negative Acknowledgement

P-CCPCH
Primary Common Control Physical Channel

RL
Radio Link

S-CCPCH
Secondary Common Control Physical Channel

SCH
Synchronisation Channel

SIR
Signal-to-Interference Ratio

TFC
Transport Format Combination

TPC
Transmit Power Control

TTI
Transmission Time Interval

UE
User Equipment 

UL
Uplink

UTRAN
UMTS Terrestrial Radio Access Network
4
Technical Concepts
This section describes and analyses the suggested technical concepts addressing the problem described by the study item “Solutions for energy saving within UTRA Node B” defined in [1].
4.1
<Name of Concept A>
4.1.1
Description of the concept

<Editor’s note: How does the concept solve the problems addressed by the SI?>
4.1.2
Analysis of the concept

< Editor’s note: Calculations, simulations, gain estimations etc. might be added here.>
4.1.3
Pros & Cons of the concept

Pros:
Cons:

<Editors note: UE impacts, gains and specification impacts should be captured in this section.> 

4.1.4
Open issues of the concept

4.2
<Name of Concept B>

4.2.1
Description of the concept

<Editor’s note: How does the concept solve the problems addressed by the SI?>

4.2.2
Analysis of the concept

< Editor’s note: Calculations, simulations, gain estimations etc. might be added here.>

4.2.3
Pros & Cons of the concept

Pros:

Cons:

<Editors note: UE impacts, gains and specification impacts should be captured in this section.> 

4.2.4
Open issues of the concept

4.3
<Name of Concept C>

4.3.1
Description of the concept

<Editor’s note: How does the concept solve the problems addressed by the SI?>

4.3.2
Analysis of the concept

< Editor’s note: Calculations, simulations, gain estimations etc. might be added here.>

4.3.3
Pros & Cons of the concept

Pros:

Cons:

<Editors note: UE impacts, gains and specification impacts should be captured in this section.> 

4.3.4
Open issues of the concept

5
Recommendation
This section describes which technical concepts of section 4 are useful to solve the problems in the 3GPP standard described by the study item “Solutions for energy saving within UTRA Node B” defined in [1].
5.1
Overview of the selected solution

<Editor’s note: A summary of which concepts are selected.>
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