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Foreword

This document has been produced by the ETSI MCC.

The coloured highlight of the Unique IDentifier (UID) reflects the status of the work items: ongoing or completed. 
Stopped Features and Studies are listed at the end of the present document.

Legend:

Completed WI
Ongoing WI
Moved WI to the next Release
Stopped WI
Introduction

1
Scope

The main focus of the present document is on the 3GPP "Green activities" / Energy Saving work items.

2
3GPP Rel-10 work on Energy Saving
	UID
	Name
	Resource
	Hyperlink
	Status_Report

	430044
	Study on Telecommunication Management; Energy Savings Management
	S5
	SP-090048
	-

	460031
	OAM&P 10
	S5
	-
	-

	460034
	
Self-Organizing Networks (SON) - OAM aspects
	S5
	-
	-

	470037
	

OAM aspects of Energy Saving in Radio Networks
	S5
	SP-100226
	-

	480015
	Study on impacts on UE-Core Network signalling from Energy Saving
	C1
	CP-100330
	-

	460016
	Study on Solutions for energy saving within UTRA Node B
	R1,R3
	RP-091439
	RP-100501

	470015
	Study on Network Energy Saving for E-UTRAN
	R3,R2
	RP-100674
	RP-100503


2.1
Study on Telecommunication Management; Energy Savings Management  UID_430044
Resources:
S5

References
	Document
	Title/Contents

	WID(s)

	SP-090048
	SID on Study on Telecommunication Management; Energy Savings Management (ESM)

	Impacted Specifications

	-
	-

	New Dedicated Specifications/Reports

	TR 32.826
	Telecommunication management; Study on Energy Savings Management (ESM)


	Unique_ID
	Name
	Hyperlink
	Notes
	TS_TR

	430044
	Study on Telecommunication Management; Energy Savings Management
	SP-090048
	SP#47 completed. Study result might impact Feature UID_420011 Self Organising Networks (SON)
	32.826


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.

By initiating this Work Item about Energy Savings Management, we hope to contribute to the protection of our environment and the environment of future generations.

The objective of this technical work is to study automated energy savings management features. Usage of existing IRPs is expected as much as possible, e.g. Configuration Management IRP, etc. However, this technical work may identify the need for defining a new IRP.

The following operations may be considered in this study item (but not necessarily limited to):

· Retrieval of energy consumption measurements 

· Retrieval of traffic load measurements

· Adjust Network Resources capabilities 

SA5 is willing to work in cooperation with RAN WGs that define e.g. eNodeB energy savings control mechanisms.
2.2
OAM aspects of Energy Saving in Radio Networks  UID_470037
Resources:
S5
	UID
	Name
	Resource
	Hyperlink

	460031
	OAM&P 10
	S5
	-

	460034
	
Self-Organizing Networks (SON) - OAM aspects
	S5
	-

	470037
	

OAM aspects of Energy Saving in Radio Networks
	S5
	SP-100226


Stage 3. Triggered by Rel-10 TR 32.826 Study on Telecommunication Management; Energy Savings Management (FS_OAM_ESM) UID_430044
	UID
	Name
	Finish
	Complete
	Hyperlink
	Notes
	TSs_and_TRs

	470037
	OAM aspects of Energy Saving in Radio Networks
	18/03/2011
	20%
	SP-100226
	-
	32.425, 32.762, 32.763, 32.765, 32.767 or new 32.es1, 32.es2


Energy efficiency is important both from a cost and an environment perspective. There are strong requirements from operators on the management and monitoring of energy saving functions and the evaluation of its impact on the network and service quality. Therefore an efficient and standardized Management of Energy Saving functionality is needed. 

Coordination with other functionalities like load balancing and optimization functions is also required..
This work item is based on the outputs of the Energy Savings Management study item, which produced TR .32.826.
The objectives of this work item are:

· Define Energy Savings Management OAM requirements and solutions for the following use cases, 

· eNodeB Overlaid
· Carrier restricted
· Capacity Limited Network
Note: Some more Energy Saving use cases may be considered during the progress of the work
· Define OAM requirements and solutions for coordination of ESM with other functions like 

·  Self-Optimization
·  Self Healing
· Traditional configuration management
· Fault Management

·  Select existing measurements which can be used for assessing the impact and effect of Energy Saving actions corresponding to above Energy Saving use cases.
· Define new measurements which are required for assessing the impact and effect of Energy Saving actions, including measurements of the energy consumption corresponding to above Energy Saving use cases.

For all the above existing standardized functionalities shall be reused as much as possible.

10
Expected Output and Time scale

	New specifications 
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	32.es1
	
	SA5
	
	SA#49 Sep 2010
	SA#50 Dec 2010
	Energy Saving Management (ESM); Concepts and requirements

	32.es2
	
	SA5
	
	SA#50 Dec 2010
	SA#51 Mar 2011
	Energy Saving Management (ESM);Stage 2

	Affected existing specifications 
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	32.425
	
	Inclusion of Energy consumption measurements 
	SA#51 Mar 2011
	

	32.762
	
	Inclusion of NRM elements for Energy Saving Management
	SA#51 Mar 2011
	E-UTRAN NRM IS

	32.763
	
	Inclusion of NRM elements for Energy Saving Management 
	SA#51 Mar 2011
	E-UTRAN NRM CORBA SS

	32.765
	
	Inclusion of NRM elements for Energy Saving Management 
	SA#51 Mar 2011
	E-UTRAN NRM XML definitions

	32.767
	
	Inclusion of NRM elements for Energy Saving Management 
	SA#51 Mar 2011
	E-UTRAN NRM SOAP SS


*) Note: 32.es3/5/7 may be needed, if the decision is taken not to incorporate all NRM changes into 32.76n series. 

2.3
Study on impacts on UE-Core Network signalling from Energy Saving  UID_480015
Resources:
C1
Linked to SA5 UID_430044 (FS_OAM-ESM) & UID_470037 (OAM-ES), RAN3 UID_470015 (FS_Energy_LTE), RAN1 UID_460016 (FS_Energy_UMTS)
	UID
	Name
	Finish
	Complete
	Hyperlink
	Notes
	TS_TRs

	480015
	Study on impacts on UE-Core Network signalling from Energy Saving
	18/03/2011
	0%
	CP-100330
	-
	24.826


2.1

Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	430044 (FS_OAM-ESM)
	Study on Telecommunication Management; Energy Savings Management (ESM)
	Studied energy saving requirements and solutions for several use cases (Completed 03/2010).

	460016 (FS_Energy_UMTS)
	Study on Solutions for energy saving within UTRA Node B
	Identifies potential solutions to enable energy saving within UMTS Node-Bs, and does a light initial evaluation of the proposed solutions.

	470015 (FS_Energy_LTE)
	Study on Network Energy Saving for E-UTRAN
	Studies Inter-RAT and inter-eNB energy saving mechanisms from RAN perspective (in addition to what was already specified in Rel-9).

	470037 OAM-ES
	OAM aspects of Energy Saving in Radio Networks
	Defines Energy Savings Management OAM requirements and solutions


Energy saving (ES) mechanisms are becoming an integral part of radio networks, and consequently, of mobile networks. Strong requirements from operators (for reasons of cost and environmental image) and indirectly from authorities (for the sake of meeting overall international and national targets) have been formulated. With the expected masses of mobile network radio equipment as commodities, in the form of Home NB/eNBs, this aspect becomes even more crucial. 

It is necessary to ensure that ES does not lead to service degradation or inefficiencies in the network. In particular:

· the activation status of radio stations (on/off) introduces a new scale of dynamicity for the UE and network;

· mass effects in signalling potentially endanger the network stability and need to be handled properly. 

It is unclear whether and how currently defined procedures are able to cope with, and eventually can be optimized for, ES conditions; thus a systematic study is needed.

The study aims, within the defined CT1 work areas, at:

· analysing UE idle mode procedures and UE-Core Network signalling resulting from frequent switch on/off of radio equipment in all 3GPP accesses, including home cell deployment and I-WLAN; 

· performing a corresponding analysis for connected mode UEs; 

· analysing similar impacts from activation status of non-3GPP access networks; 

· documenting limitations, weaknesses and inefficiencies in these procedures, with emphasis on mass effects in the UE-Core Network signalling;

· studying potential optimizations and enhancements to these procedures; 

The study shall also evaluate and give recommendations on potential enhancements to 3GPP specifications (whether and where they are seen necessary).

5
Service Aspects

The study specifically addresses how to avoid service degradation, potentially resulting from ES mechanisms.

10
Expected Output and Time scale 

	New specifications 
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	TR 24.8xy
	Study on UE impacts from energy saving
	CT1
	
	CT#50 (December 2010)
	CT#51 (March 2011)
	

	
	
	
	
	
	
	

	Affected existing specifications 
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	


2.4
Study on Solutions for energy saving within UTRA Node B  UID_460016
Resources:
R1,R3

Based on ETSI EE TS 102 706 and  Linked to SA5 Rel-9 UID_430044 TR 32.826 (Study on Telecommunication Management; Energy Savings Management)
	UID
	Name
	Finish
	Complete
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	460016
	Study on Solutions for energy saving within UTRA Node B
	17/09/2010
	40%
	RP-091439
	RP-100501
	-
	UTRA 25.927


Due to the need to reduce energy consumption within operators’ networks, and considering the large amount of UMTS network equipment deployed in the field around the world, the standardisation of methods to save energy in UMTS Node Bs is seen as an important area of study for 3GPP.

There has not been a large amount of focus on energy-saving in UMTS networks so far in 3GPP, although some solutions have been agreed in Release 9. Therefore it is proposed to start an initial study phase to identify solutions and perform any initial evaluation, such that a subset of these proposals can be used as the basis for further investigation of their feasibility. 

4
Objective

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 solutions identified in this study item should consider the following aspects:

· Impacts on the time for legacy and new UEs to gain access to service from the Node B

· Impacts on legacy and new terminals (e.g. power consumption, mobility)

Some initial indication of these aspects in relation to the proposed solutions should be provided.

Solutions that are backwards-compatible or non-backwards compatible towards legacy UEs are within the scope of this initial study. 
2.5
Study on Network Energy Saving for E-UTRAN  UID_470015
Resources:
R3,R2

	UID
	Name
	Finish
	Complete
	Hyperlink
	Status_Report
	Notes
	TSs_and_TRs

	470015
	Study on Network Energy Saving for E-UTRAN
	10/12/2010
	0%
	RP-100674
	RP-100503
	RP#48 updated WID RP-100393=>RP-100674
	LTE 36.8xx


The power efficiency in the infrastructure and terminal should be an essential part of the cost-related requirements in LTE-A. There is a strong need to investigate possible network energy saving mechanisms to reduce CO2 emission and OPEX of operators.

Although some solutions have been proposed and part of them have been agreed in Release-9, there has not been a large amount of attention on energy saving for E-UTRAN so far. Many potential solutions are not fully shown and discussed yet. Therefore, it is proposed to start an initial study phase to identify solutions, evaluate their gains and impacts on specifications.
The following use cases will be considered in this study item:
· Intra-eNB energy saving

· Inter-eNB energy saving

· Inter-RAT energy saving

Intra-eNB energy saving, in EUTRAN network, a single cell can operate in energy saving mode when the resource utilization is sufficiently low. In this case, the reduction of energy consumption will be mainly based on traffic monitoring with regard to QoS and coverage assurance.
A lot of work on Inter-eNB energy saving has already been done for both LTE and UTRA in Rel-9. This Study Item will investigate additional aspects (if any) on top of what was already agreed for R9.
Inter-RAT energy saving, in this use case, legacy networks, i.e. GERAN and UTRAN, provide radio coverage together with E-UTRAN. For example E-UTRAN Cell A is totally covered by UTRAN Cell B. Cell B is deployed to provide basic coverage of the voice or medium/low-speed data services in the area, while Cell A enhances the capability of the area to support high-speed data services. Then the energy saving procedure can be enabled based on the interaction of E-UTRAN and UTRAN system. 
Note that energy saving for HeNB is out of the scope of this study item.
4
Objective *

The objective of this study item is to identify potential solutions for energy saving in E-UTRAN and perform initial evaluation of the proposed solutions, so that a subset of them can be used as the basis for further investigation and standardization.


Energy saving solutions identified in this study item should be justified by valid scenario(s), and based on cell/network load situation. Impacts on legacy and new terminals when introducing an energy saving solution should be carefully considered. The scope of the study item shall be as follows: 
· User accessibility should be guaranteed when a cell transfers to energy saving mode
· Backward compatibility shall be ensured and the ability to provide energy saving for Rel-10 network deployment that serves a number of legacy UEs should be considered
· Solutions shall not impact the Uu physical layer

· The solutions should not impact negatively the UE power consumption

· RAN2 will focus on the Intra-eNB energy saving, while RAN3 will work on Inter-RAT energy saving 
· and potential additional Inter-eNB energy saving 
technology.
10
Expected Output and Time scale *

	New specifications *
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	TR 36.xxx
	Potential solutions for energy saving for E-UTRAN
	RAN3
	RAN2
	
	RAN #50
	

	
	
	
	
	
	
	

	Affected existing specifications *
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	


3
Completed 3GPP Features and Studies
	UID
	Name
	Resource
	Hyperlink
	Status_Report

	
	Release 10 Features
	
	
	

	460031
	OAM&P 10
	S5
	-
	-

	460034
	
Self-Organizing Networks (SON) - OAM aspects
	S5
	-
	-

	470037
	

OAM aspects of Energy Saving in Radio Networks
	S5
	SP-100226
	-


	UID
	Name
	Resource
	Hyperlink
	Status_Report

	
	Release 10 Studies
	
	
	

	430044
	Study on Telecommunication Management; Energy Savings Management
	S5
	SP-090048
	-

	480015
	Study on impacts on UE-Core Network signalling from Energy Saving
	C1
	CP-100330
	-

	460016
	Study on Solutions for energy saving within UTRA Node B
	R1,R3
	RP-091439
	RP-100501

	470015
	Study on Network Energy Saving for E-UTRAN
	R3,R2
	RP-100674
	RP-100503


4
Deleted 3GPP Features and Studies

	Unique_ID
	Name
	Resource
	Hyperlink
	Notes
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