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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
Background and scope
Sustainable development is a long-term commitment in which all of us should take part. As part of sustainable development, our fight against global warming should be without respite. Our activities have a limited impact on environment: in 2007, the total footprint of the ICT sector was about 2% of the estimated total emissions from human activity and telecoms are only a part of ICT which represents no more than 25% of these 2%.

Nevertheless, most mobile network operators aim at reducing their greenhouse emissions, by several means such as limiting their networks' energy consumption.

In new generation Radio Access Networks such as LTE, Energy Savings Management function takes place especially when mobile network operators want e.g. to reduce Tx power, switch off/on cell, etc. based on measurements made in the network having shown that there is no need to maintain active the full set of NE capabilities.

In the context of 3GPP Self-Organizing Networks, the present document investigates about energy savings management in LTE / SAE networks, with the objective to contribute to the protection of our environment and the environment of future generations. One is forced to admit that, in addition, network energy consumption reduction will enable mobile network operators to save their OPEX.
In this document, the following topics are covered:

· Motivations of mobile network operators for the introduction of energy savings control mechanisms
· Analysis of possible mechanisms for energy savings management via OA&M
· Usage of existing IRPs to be used for the purpose of energy savings management
· Identification of new IRP to be potentially defined
· Conclusions
· Recommendations on energy savings management
· Identification of items for standardization as a result of the analysis described in the bullets above
2
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply:

NOTE:
A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply:

NOTE:
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

EMS
Element Management System

EPC
Evolved Packet Core

E-UTRAN
Evolved UTRAN

IRP
Integration Reference Point

MNO
Mobile Network Operator

NE
Network Element

NMS
Network Management System

NRM
Network Resource Model
RAN
Radio Access Network

SON
Self-Organizing Networks

UTRAN
Universal Terrestrial Radio Access Network

XML
eXtensible Markup Language

4
Rationale for the Study on Energy Savings Management

Protecting the environment and combating climate change are challenges for the human being. In the telecom environment, as energy prices increase, network operators are more and more taking care of their environmental responsibilities … and, of course, their energy bills.
Energy optimization in mobile networks can be envisioned as follows:

1. Firstly, it is desirable to optimize the number of sites, while maintaining coverage, capacity and quality of service. The permitted impact on coverage, capacity and quality of service is determined by operator’s policy.

2. Secondly, effort should be put on finding out means to optimize energy efficiency of these sites and minimize energy consumption by their equipments. The permitted impact on coverage, capacity and quality of service is determined by operator’s policy.

3. Finally, research on renewable energy sources, such as e.g. wind, solar energy, for mobile networks shall have high priority.

In the context of LTE technology combined with SON functionalities, the objective of the current Technical Report is to identify mechanisms to optimize E-UTRAN equipment energy consumption (cf. Item #2 above). OA&M can play a central role in the optimization process, either directly (by locating the optimization function(s) within the management system) or indirectly (by providing relevant performance information to optimization functions elsewhere).

Radio Access Network equipment are generally dimensioned to cope with peak hours. In a three-sector cell, with four TRXs per sector, this means that 12 TRXs are always active, whereas this is not always needed. By introducing advanced power management mechanisms, one (over four, in our example) TRX per sector could be put in stand-by mode during e.g. night hours. By only this kind of action, the potential energy savings across a network of thousands of eNodeBs could be high without any impact on service quality.


[image: image3]
As for most SON functions, three architectures are candidate to offer energy savings functionalities:

· Distributed architecture, where Network Elements collect relevant information and trigger the appropriate self-optimising algorithms when needed, with no OA&M involvement;

· Centralized architecture, where OA&M collect relevant information from Network Elements, trigger the appropriate self-optimisation algorithm and decide on further actions on the Network Elements;

· Hybrid architecture, which is a mixture of the two aforementioned architectures.

This document focuses on identifying mechanisms for Energy Savings management based on either centralized or hybrid approaches.

5
Concepts and Background
5.1
Energy Savings Management Concept
Energy Savings Management addresses both Macro and Home eNodeBs.

5.1.1
Configuration Management

Based on traffic load measurements / service usage data, OA&M can decide to take appropriate actions on the Network Elements for the sake of energy savings. Examples of such actions include:

# Switch cell OFF / ON
# Switch carrier, IFs OFF / ON
# Reduce / Increase TRX power

# Switch Home eNodeB OFF / ON
# Other: FFS.

For each of the aforementioned possible actions, the potential impact on coverage, capacity and service quality should be assessed carefully. For example, switching off a cell should be done only when neighbour cells can ensure coverage and pre-defined level of capacity.

Furthermore, before initiating Energy Savings Management actions, OA&M should compare current traffic load with measurement data collected during previous days at same time. For example, a football stadium might have few or no traffic every day, except during football matches with audience. This implies that the Energy Savings Management function should be able to reduce power consumption for e.g. all week days, except those when a football match with audience is played. Therefore the ability should be given to control Energy Saving Management actions either calendar-based or trigger based.
Editor's note : This paragraph is FFS.






5.1.2
Regulatory Requirements

Energy Saving Management actions should not harm any regulatory and legal requirements.
5.1.X
Logical Function Blocs

6
Business Level Requirements

REQ-ES_MM-CON-1 Operator shall be able to manage the energy savings function.
REQ-ES_MM-CON-2 Energy savings shall be performed with minimal human intervention.

REQ-ES_MM-CON-3 The acceptable impacts on services shall be determined based on operator’s policy.

REQ-ES_MM-CON-4 Management of Energy savings function shall reuse existing standardized solutions where beneficial.
REQ-ES_MM-CON-5 The following scenarios shall be considered in energy savings management.

1. ENB Overlaid
2. Carrier Frequency Restricted
6.1
Actor roles

6.2
Telecommunications resources

6.3
High-level use cases
1. ENB Overlaid

In order to assure the service connectivity and make no side effect on the service (there is a possible case that a UE may power on in the area of an eNB in ES), only the eNB overlaid by other eNBs (i.e., the area served by the eNB also covered by other eNBs) can enter into ES. 

In this scenario, legacy systems, e.g. 2G/3G provide radio coverage together with E-UTRAN.  Another case similar with this is that an area covered by different frequencies in E-UTRAN, i.e. inter-frequency case.

[image: image4]
Figure x.x.1 ENB Overlaid Scenario



ENB Restricted

In the scenario of eNB restricted, the overlaid eNB can be totally switched off during the spare time of public area, e.g., during the night of mall/office.

2. Carrier Frequency Restricted

In the scenario of carrier frequency restricted, eNB restricts the use of some carriers and keeps a primary carrier. This is a common case where eNB could operate on multiple carrier frequencies.
7
Specification Level Requirements

7.1
General

7.2
Actor roles

7.3
Telecommunications resources

7.4
Use cases
7.5
Requirements

REQ_ESM_CON_001 The IRPManager shall be able to monitor how the network and the user service quality are influenced by energy savings function.
REQ_ESM_CON_002 The IRPManager shall be able to  configure energy saving function related parameters.
REQ_ESM_CON_003 The IRPManager shall be able to monitor the performance of the energy savings function.
8
Functions and Architecture
9

Analysis of potential OA&M based solutions

9.1
Usage of existing standardized solutions

9.2
Need for defining new solutions
.
10
Conclusions
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