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This Technical Specification has been produced by GISFI.
The contents of the present document are subject to continuing work within the Technical Working Group (TWG) and may change following formal TWG approval. Should the TWG modify the contents of the present document, it will be re-released by the TWG with an identifying change of release date and an increase in version number as follows:
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x	the first digit shows the release to which the document belongs
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.
.
[bookmark: _Toc349250254]Introduction
Enhancing the energy efficiency in telecommunication systems is a very important factor contributing to the effort towards Greening of ICT technologies. Telecommunication systems comprise of the wireless and wired access, transport, core and data center components. Further each of these components may comprise of several equipments that require classification based on their modes of operation and deployment.
[bookmark: _Toc374930449][bookmark: _Toc436619240][bookmark: _Toc451844170][bookmark: _Toc466346614][bookmark: _Toc466348847][bookmark: _Toc466352954][bookmark: _Toc472222521][bookmark: _Toc349250255]1	Scope
This document specifies the classification of telecommunication equipments within an operator network. However, passive telecom equipments and power equipments such as rectifiers, power supplies etc are considered to be out of the scope of this document. Further this document also maps existing energy efficiency standards from global standard development organizations to the various classes of equipments.  
[bookmark: _Toc374930450][bookmark: _Toc436619241][bookmark: _Toc451844171][bookmark: _Toc466346615][bookmark: _Toc466352932][bookmark: _Toc496418247][bookmark: _Toc349250256][bookmark: _Toc345380207][bookmark: _Toc345380386][bookmark: _Toc345380471][bookmark: _Toc345380556][bookmark: _Toc345380641][bookmark: _Toc345381581][bookmark: _Toc345381745][bookmark: _Toc345381882][bookmark: _Toc345382327][bookmark: _Toc345382412][bookmark: _Toc345382518][bookmark: _Toc345382679][bookmark: _Toc345382764][bookmark: _Toc345383038][bookmark: _Toc345383210][bookmark: _Toc345383881][bookmark: _Toc345384166][bookmark: _Toc345384747][bookmark: _Toc345384951][bookmark: _Toc345386032][bookmark: _Toc345405368][bookmark: _Toc345405529][bookmark: _Toc345405614][bookmark: _Toc345405699][bookmark: _Toc345405784][bookmark: _Toc345406134][bookmark: _Toc345406482][bookmark: _Toc345406567][bookmark: _Toc345406652][bookmark: _Toc345406737][bookmark: _Toc345407059][bookmark: _Toc345409493][bookmark: _Toc345409603][bookmark: _Toc345409688][bookmark: _Toc345410484][bookmark: _Toc345410569][bookmark: _Toc345735801][bookmark: _Toc345736120][bookmark: _Toc345736205][bookmark: _Toc351282503][bookmark: _Toc374930453][bookmark: _Toc436619244][bookmark: _Toc451844174][bookmark: _Toc466346616][bookmark: _Toc466348849][bookmark: _Toc466352956][bookmark: _Toc472222523]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[1]	Telecom Regulatory Authority of India - Recommendations on Approach towards Green Telecommunications, 12 Apr, 2011
[2] ISO 14040:2006(E) (Second edition 2006-07-01) - Environmental management — Life cycle assessment — Principles and framework
[3]	ETSI TR 102 530 V1.1.1 (2008-06) Environmental Engineering (EE) The reduction of energy consumption in telecommunications equipment and related infrastructure
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[5]	ETSI TR 102 532 V1.1.1 (2008-06) Environmental Engineering (EE) The use of alternative energy solutions in telecommunications installations 
[6]	ETSI TS 102 533 V1.1.1 (2008-06) Environmental Engineering (EE) Measurement Methods and limits for Energy Consumption in Broadband Telecommunication Networks Equipment
[7]	ETSI TS 102 706 V1.2.1 (2011-10)  Environmental Engineering (EE) Energy Efficiency of Wireless Access Network Equipment 
[8]	ETSI TS 105 174-2-2 V1.1.1 (2009-10) Access, Terminals, Transmission and Multiplexing (ATTM); Broadband Deployment - Energy Efficiency and Key Performance Indicators; Part 2: Network sites; Sub-part 2: Data centres 
[9]	ITU-T Focus Group on ICTs and Climate Change (FG ICT&CC) Deliverable 1: Definitions 
[10] ITU-T Focus Group on ICTs and Climate Change (FG ICT&CC) Deliverable 2: Gap Analysis and Standards Roadmap 
[11] ITU-T Focus Group on ICTs and Climate Change (FG ICT&CC) Deliverable 3: Methodologies 
[12] ITU-T Focus Group on ICTs and Climate Change (FG ICT&CC) Deliverable 4: Direct and Indirect Impact of ITU Standards 
[13] ITU-T L.1400 Overview and general principles of methodologies for assessing the environmental impact of ICT, 22 Feb, 2011
[14] ATIS-0600015.2009: Energy Efficiency For Telecommunication Equipment: Methodology For Measurement and Reporting - General Requirements (Baseline Document)
[15] ATIS-0600015.01.2009: Energy Efficiency For Telecommunication Equipment: Methodology For Measurement and Reporting - Server Requirements
[16] ATIS-0600015.02.2009: Energy Efficiency For Telecomm Equipment: Methodology for Measurement and Reporting Transport Requirements
[17] ATIS Report Reviewing ICT Life Cycle Assessment (LCA) - ATIS Exploratory Group on Green, Jan, 2010
[18] Mobile Energy Efficiency - An Energy Efficiency Benchmarking Service for Mobile Network Operators, GSM Association (GSMA), Feb, 2011
[19] ECR Initiative - Network and Telecom Equipment - Energy and Performance (Assessment Metrics, Test Procedure and Measurement Methodology), Draft 3.0.1, December 14, 2010
[20] ICT Ecology Guideline Council of Japan, “Ecology Guideline for the ICT Industry,” February 14, 2012.
URL: http://www.tca.or.jp/information/pdf/ecoguideline/guideline_eng_3.pdf  Last accessed on : 4 December, 2012.
[21] Ministry of Economy, Trade and Industry, Japan, “Top Runner Program, Developing the World's best Energy-Efficient Appliances,” Revised edition/Mar. 2010.
URL: http://www.enecho.meti.go.jp/policy/saveenergy/toprunner2010.03en.pdf  Last accessed on : 4 December, 2012
[22] 	ETSI EN 301 575 V1.1.1 (2011-11) Environmental Engineering (EE); Measurement method for energy consumption of Customer Premises Equipment (CPE) European Standard
[23]	ETSI ES 203 215 V1.2.1 (2011-10) Environmental Engineering (EE); Measurement Methods and Limits for Power Consumption in Broadband Telecommunication Networks Equipment.
[24]	ETSI ES 201 554 V1.1.1 (2012-04) Environmental Engineering (EE); Measurement method for Energy efficiency of Core network equipment.
[25] 	ETSI TR 102 877 V1.2.1 (2012-11) Access, Terminals, Transmission and Multiplexing (ATTM); Energy Efficiency of Energy Related Products (ErPs) with regards to their Ecodesign Requirements; Network Apparatus and Customer Premises Equipment relating to Cable Network Operator's Services.
[26] 	ENERGY STAR Small Network Equipment Version 1.0 Draft 2 Specification and Final Draft Test Method - November 15, 2012.
[27]	ENERGY STAR® Program Requirements Product Specification for Large Network Equipment Preliminary Approach For Determining Energy Efficiency Rev. Oct-2012.
[28]	ENERGY STAR® Program Requirements for Set-top Boxes, October 2012.
[29]	ENERGY STAR® Program Requirements for Computer Servers, October 2012.
[30]	ENERGY STAR® Program Requirements for Data Center Storage, Draft 3 Version 1.0 Specification - June 22, 2012.
[31]	ENERGY STAR® Recommendations for Measuring and Reporting Overall Data Center Efficiency Version 2 – Measuring PUE for Data Centers, May 2011.
[32]	Bureau of Energy Efficiency: Manual on Energy Efficiency guidelines and Best Practices in Indian Datacenters, 22 June 2010.
[33]	Energy Efficiency for Telecommunication Equipment: Methodology for Measurement and Reporting of Radio Base Station Metrics. ATIS-0600015.06.2011, November 2011.
[34]	Energy Efficiency for Telecommunications Equipment: Methodology for Measurement and Reporting for Router and Ethernet Switch Products, ATIS-0600015.03.2009, July 2009.
[35]	Energy Efficiency for Telecommunication Equipment: Methodology for Measurement and Reporting Facility Energy Efficiency, ATIS-0600015.05, April 2010.
[36]     Energy efficiency metrics and measurement for telecommunication equipment, L.1310, November 2012.
[37]	Metrics and Measurement Methods for Energy Efficiency, GISFI Technical Report, GISFI TR GICT.105 V1.1.0.
[38] 	Metrics and Measurement Methods for  Energy Efficiency: General Requirements, GISFI Technical Specification, GISFI TS GICT.100 V1.0.0.
 
[bookmark: _Toc349250257] 3	Definitions, symbols and abbreviations
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This document defines the following items.
[bookmark: _Toc374930456][bookmark: _Toc436619249][bookmark: _Toc451844179][bookmark: _Toc466346619][bookmark: _Toc466348852][bookmark: _Toc466352959][bookmark: _Toc472222526][bookmark: _Toc349250259]3.2	Abbreviations
3GPP	Third Generation Partnership Program 
ADM	Add Drop Multiplexer
ATIS	Alliance for Telecommunications Industry Solutions
BGCF	Breakout Gateway Control Function
BIS	Bureau of Indian Standards
BSC	Base Station Controller
CDMA	Code division multiple access
CISC	Complex Instruction Set Computer
CPE	Customer Premises Equipment
CSCF	Call Session Control Function
CWDM	Coarse Wavelength Division Multiplexing
DCS	Digital Cross Connect Systems
DSLAM	Digital Subscriber Line Access Multiplexer
DWDM	Dense Wavelength Division Multiplexing
ECR	Energy Consumption Rating
ETSI	European Telecommunications Standards Institute
EUT	Equipment under Test	
GGSN	Gateway GPRS Support Node
GSM	Global System for Mobile Communications
HLR	Home Location Register
HSS	Home Subscriber Server
IBCF	Interconnection Border Control Function
ISO	International Organization for Standardization
ITU	International Telecommunication Union
LRF	Location Retrieval Function
MGW	Media Gateway	
MME	Mobility Management Entity
MRFC	Multimedia Resource Function Controller
MRFP	Multimedia Resource Function Processor
MSC	Mobile Switching Center
MSPP	Multiservice Provisioning Platforms Multiservice Provisioning Platforms
OLT	Optical Line Terminal
ONU	optical Network Unit
OXC	Optical Cross Connect
PGW	Packet Gateway
PON	Passive Optical Network
RBS	Radio Base Station
RISC	Reduced Instruction Set Computer
RNC	Radio Network Controller
ROADM	Reconfigurable Optical Add-Drop Multiplexer 
SDH	Synchronous Digital Hierarchy
SGSN	Serving GPRS Support Node
SGW	Serving Gateway
SLF	Subscriber Location Function
SONET	Synchronous Optical Networking 
STQC	Standardisation Testing and Quality Certification
TDM	Time Division Multiplexing	
UE	User Equipment	
UMTS	Universal Mobile Telecommunications System
WAN	Wide Area Network	
WCDMA	Wideband Code Division Multiple Access
WDM	Wavelength Division Multiplexing
WiMAX	Worldwide Interoperability for Microwave Access

[bookmark: _Toc349250260]
4	Equipment Classification
Telecommunication equipment shall be classified based on the application, mode of functioning and the location of deployment in the wireless and wired network. For the purpose of definition of energy efficiency metrics and measurement methods, the following equipment classification is provided.
[bookmark: _Toc349250261]4.1	Equipment Type
The telecommunication equipments are classified into the four broad categories. 
1. Access network equipment
2. Transport network equipment
3. Core network equipment
4. Data center equipment
Additional equipment types for example Customer Premises Equipment and Power Equipments in Telecommunication Network may be added to this list during due course as the subsequent technical specifications are developed.
The detailed classification and list of equipments covered under each class are provided in subsequent sections.


[bookmark: _Toc349250262]5	Access Network Equipment
Telecommunication equipment that connects the end user to the core or transport network through wireless or wired medium is termed the access network equipment. This classification may also include the equipment that transmits signals (voice, data and control signals) from the core to the end user’s demarcation point such as the residential gateway equipment. Customer Premise Equipments (CPE) located on the customer’s side of the demarcation point (such as telephones, modems, home routers, set top boxes and adaptors) are considered out of scope of the present document.
[bookmark: _Toc349250263]5.1	Fixed Telecommunication Access Network Equipment
Access network equipment that provides connectivity to the user through a wired medium (such as copper, fiber etc) is considered to be fixed telecom equipment for the purpose of this document.
[bookmark: _Toc349250264]5.1.1 		Circuit Switched 	Fixed Telecom Equipment
Circuit switching is a methodology of implementing a telecommunications network in which two network nodes establish a dedicated communication channel (circuit) through the network before the nodes may communicate. Circuit switched fixed telecom access network equipment includes:
a. Digital Subscriber Line Access Multiplexer (DSLAM) Equipment
[bookmark: _Toc349250265]5.1.2 		Packet Switched 	Fixed Telecom Equipment
Packet switching is a methodology of implementing a telecommunications network that groups all data signals to be transmitted into suitably sized blocks, called packets and transmits them to the intended receiver node without prior establishment of a dedicated communication channel. Packet switched fixed telecom access network equipment includes:
a. Ethernet router and switch connected to WAN 
[bookmark: _Toc349250266]5.1.3 		Passive Optical Network Fixed Telecom Equipment
A passive optical network (PON) is a fixed line point-to-multipoint, fiber to the customer premises network architecture in which unpowered optical splitters are used to enable a single optical fiber to serve multiple premises. A PON access network consists of the following equipments:
a. Optical Line Terminal (OLT) equipment at the service provider's central office
b. Optical Network Unit (ONU) equipment near end users.


[bookmark: _Toc349250267]5.2		Wireless Telecommunication Access Network Equipment
Access network equipment that provides connectivity to the user through an unguided wireless medium by means of radio waves is considered to be wireless telecom equipment for the purpose of this document.
[bookmark: _Toc349250268]5.2.1 		Circuit Switched Radio Base Station
A Radio Base Station (RBS) is equipment that facilitates two way wireless communications between user equipment (UE) and a network. If the access network provides circuit switched connection oriented mode of operation, then the RBS is referred to as circuit switched RBS in this document. Typically the services offered by a circuit switched RBS would include fixed rate mobile telephony and circuit switched data service. Examples of circuit switched RBSs include:
a.	GSM, CDMA – Narrowband 2G base stations
b.	WCDMA – Wideband 3G base stations
[bookmark: _Toc349250269]5.2.2 		Packet Switched Radio Base Station
RBS equipment that provides wireless communication between UE and a network through an end to end packet switched mode of operation is referred to as packet switched RBS in this document. Packet switched RBSs include:
a.	IEEE 802.16e (WiMAX BS)
b.	3GPP LTE (LTE eNodeB)


[bookmark: _Toc349250270]6	Transport Network Equipment
Transport equipment enables information transfer capabilities originating and terminating access service facilities. [ATIS-0600015 2009 definition].
[bookmark: _Toc349250271]6.1	Circuit Switched Optical Transport Equipment
This classification includes all optical transport equipments that utilize the circuit switched mode of operation. This includes the Synchronous Optical Networking / Synchronous Digital Hierarchy (SONET/SDH), Wavelength Division Multiplexing (WDM) equipment. WDM equipment is a product that performs communication functions over a single fiber-optic cable by multiplexing multiple optic signals of different wavelengths.
The class of optical equipments covered under this classification includes:
a.	Multiservice SONET/SDH multiplexers (ADMs), Multiservice Provisioning Platforms (MSPP), optical cross connect (OXC) systems, digital cross connect systems (DCS)
b.	Optical Transport Network (OTN) equipments
c.	Coarse WDM (CWDM) / Dense WDM (DWDM) with reconfigurable optical add-drop multiplexer (ROADM) and similar equipment
[bookmark: _Toc349250272]6.2 		Converged Packet Optical Transport Equipment
This classification includes all optical transport equipments that utilize the packet switched mode of operation. This classification includes the following equipment:
a.	Equipment capable of bi-directional independent switching of TDM signals and packet signals
b.	Equipment capable of partial conversion from TDM to packet signals and vice –versa prior to switching
c.	Equipment capable of full conversion from TDM to packet signals and switched via the packet switch
d.	Equipment capable of full conversion from packet signals to TDM and switched via the TDM switch
[bookmark: _Toc349250273]6.3 		Circuit Switched Transport Equipment – other than optical
This classification includes all non-optical transport equipments that utilize the circuit switched mode of operation. This classification includes the following equipment:
a.	Free space optical transport equipment
b.	Point to Point wireless transport equipment
[bookmark: _Toc349250274]6.4 		Packet Switched Transport Equipment – other than optical
This classification includes all non-optical transport equipments that utilize the packet switched mode of operation. This classification includes the following equipment:
a.	Point to Point wireless IP transport equipment
b.	Distribution or Aggregation L2 Switch
c.	Core L2 switch
d.	Edge Router
e.	Core router
[bookmark: _Toc349250275]6.5 		Specialized Transport Equipment
This classification includes all transport equipments used to transfer special signals such as multimedia in an optimized manner. This includes the following equipments: 
a.	Video transport equipment
b.	Storage area networking equipment


[bookmark: _Toc349250276]7	Core Network Equipment
Core network equipment provides support for the network features and telecommunication services. The support provided includes functionality such as the management of user location information, control of network features and services, the transfer (switching and transmission) mechanisms for signalling and for user generated information. [3GPP 23.002 definition]
[bookmark: _Toc349250277]7.1 		Mobile Core Network Equipment
This classification includes the network elements defined in applicable reference architecture standards for mobile telecommunication operator networks. For the purpose of this document, the radio access control elements are considered to be part of the core network equipment.
[bookmark: _Toc349250278]7.1.1	 	GSM, UMTS Core Network Equipment
The following core network equipments are considered within the scope of this classification:
a) Mobile Switching Center (MSC) (integrated with IN-SSF)

b) Home Location Register (HLR)
c) Intelligent Network – Service Control Point (IN-SCP)
d) Intelligent Network- Service Resource Function (IN-SRF)
e) Soft-Switch or Media Gateway Controller
f) Media Gateway (MGW)
g) Serving GPRS Support Node (SGSN)
h) Gateway GPRS Support Node (GGSN)
i) Packet Gateway/Serving Gateway (PGW/SGW)
j) Mobility Management Entity (MME)
[bookmark: _Toc349250279]7.1.2	GSM, UMTS Radio Access Control Equipment
The following core network equipments are considered within the scope of this classification:
a. Base Station Controller (BSC)
b. Radio Network Controller (RNC)
[bookmark: _Toc349250280]7.1.3 		Packet Switched Core Mobile Network Equipment	
The following packet switched core network equipments are considered within this classification:
IMS Core Network Equipment:
a.	Breakout Gateway Control Function (BGCF)
b.	Call Session Control Function (CSCF)
c.	Home Subscriber Server (HSS)
d.	Interconnection Border Control Function (IBCF)
e.	Multimedia Resource Function Controller (MRFC)
f.	Media Resource Function Processor (MRFP)
g.	Subscriber Location Function (SLF)
h.	Location Retrieval Function (LRF)

EPC Core Network Equipment:
a.	Packet Gateway/Serving Gateway (PGW/SGW)
b.	Mobility Management Entity (MME)


[bookmark: _Toc349250281]7.2 		Fixed Core Network Equipment

Following Fixed line Core Network Equipments are considered for the Classification:
a) Switch (Intregrated IN-SSF)
b) Intelligent Network- Service Control Point (IN-SCP)
c) Intelligent Network – Service Resource Function (IN-SRF)
d) Softswitch or Media Gateway Controller
e) Media Gateway
f) Signaling Gateway 
g) IMS Nodes
h) Application Servers 


[bookmark: _Toc349250282]8	Data Center Equipment

A data center is a complex facility combining ICT equipment such as servers, storage equipment, and network equipment with other hardware including air conditioning systems and power converters. Hence metrics for measuring the energy efficiency of data centers may be applicable to individual server, network router, switch and storage equipments. Apart from this, facility level metrics may be defined considering the macro level energy efficiency of data center facility. If there is a requirement to address all the ICT equipments within a data center, facility level metrics referred in standards mentioned in Section 9.5 would be applicable.
[bookmark: _Toc349250283]8.1 		Data Center Server Equipment
The data center server equipment may be classified based on their CPU instruction set architecture to be:
a.	CISC
b.	RISC
c.	IA32
d.	IA64
[bookmark: _Toc349250284]8.2 		Data Center Network Equipment
The data center network equipment includes the following IP equipments:
a. Data center router
b. Data center switch
[bookmark: _Toc349250285]8.3 		Data Center Storage Equipment
Storage equipment considered in this document shall have multiple disc drives, comprising of a magnetic disc control unit and a magnetic disc device, and is used with mainframe or other servers as an external memory device:
a.	Main frame storage subsystem
b.	Non main frame storage subsystem


[bookmark: _Toc349250286]9	Relevant Global Standards 
Details on applicability and limitations of relevant global standards are reviewed in the GISFI TR GISFI TR GICT.105 V1.1.0 [37]. The umbrella specification for development of further standards on metrics and measurement methods of energy efficiency by GISFI is described in GISFI TS GICT.100 V1.0.0 [38].
[bookmark: _Toc349250287]9.1 		Standards applicable to the access network:  Fixed telecom equipment
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	Category
	Sub category
	Applicable Standards and Recommendations

	Circuit switched equipment
	Broadband end user equipment
	ETSI EN 301 575 [22] , 
ENERGY STAR® Program Requirements for Small Network Equipment [26]

	
	DSLAM equipment
	ETSI ES 203 215 [23],
ITU L. 1310 [36]

	
	Access DSL router with Ethernet on LAN side
	Ecology Guideline For the ICT Industry, Japan, Ver 3 [20],
ENERGY STAR® Program Requirements for Small Network Equipment [26],
ECR initiative [19]

	
	Access DSL router with wireless function on LAN side
	Ecology Guideline For the ICT Industry, Japan, Ver 3 [20], 
ENERGY STAR® Program Requirements for Small Network Equipment [26],
 ECR initiative [19]

	Packet switched equipment
	Broadband end user equipment
	ETSI EN 301 575 [22], 
ENERGY STAR® Program Requirements for Small Network Equipment [26]

	
	Access Ethernet router with Ethernet on LAN side
	Ecology Guideline For the ICT Industry, Japan, Ver 3 [20],
ENERGY STAR® Program Requirements for Small Network Equipment [26],
ITU L. 1310 [36]

	
	Access Ethernet router with wireless function on LAN side
	Ecology Guideline For the ICT Industry, Japan, Ver 3 [20],
ENERGY STAR® Program Requirements for Small Network Equipment [26]

	
	Access Ethernet switch (L2 switch)
	ENERGY STAR® Program Requirements for Small Network Equipment [26]

	Set top boxes
	Simple set top box
	ENERGY STAR® Program Requirements for Set-top Boxes [28]

	
	Complex set top box
	

	Passive optical network equipment
	Optical line termination (OLT),
	Ecology Guideline For the ICT Industry, Japan, Ver 3 [20],

	
	Optical Network Termination Device (ONT)  

	ENERGY STAR® Program Requirements for Small Network Equipment [26],
ITU L. 1310 [36]


Table 1: Applicable standards and recommendations for fixed network equipment

[bookmark: _Toc349250288]9.2 		Standards applicable to the access network:  Wireless telecom equipment
	Category
	Sub category
	Applicable Standards and Recommendations

	Circuit switched radio base station
	GSM , CDMA – Narrowband 2G
	ATIS-0600015.06.2011, [33],
 ETSI TS 102 706 [7],
ITU L. 1310 [36]

	
	WCDMA – Wideband 3G
	ATIS-0600015.06.2011, [33],
ETSI TS 102 706 [7],
ITU L. 1310 [36]

	Packet switched radio base station 
	IEEE 802.16e (WiMAX BS)
	ATIS-0600015.06.2011, [33],
ETSI TS 102 706 [7], 
ITU L. 1310 [36],
Ecology Guideline For the ICT Industry, Japan, Ver 3. [20]

	
	3GPP LTE (LTE eNodeB)
	ATIS-0600015.06.2011, [33],
ETSI TS 102 706 [7],
ITU L. 1310 [36], 
Ecology Guideline For the ICT Industry, Japan, Ver 3. [20]


Table 2: Applicable standards and recommendations for wireless network equipment

[bookmark: _Toc349250289]9.3 		Standards applicable to the core network:  transport network equipment
	Category
	Sub category
	Applicable Standards and Recommendations

	Circuit switched optical equipment
	Multiservice SONET/SDH ADMs, MSPP, optical cross connect (OXC) systems, digital cross connect systems (DCS)
	ATIS-0600015.02.2009 [16],
ITU L. 1310 [36]

	
	Optical Transport network (OTN) equipments
	ATIS-0600015.02.2009 [16],
ITU L. 1310 [36]

	
	ROADM/WDM and similar equipment

	ATIS-0600015.02.2009 [16],
ITU L. 1310 [36]

	Converged packet optical equipment
	Independent switching of TDM signals and packet signals in both directions
Partial conversion from TDM to packet signals and vice –versa prior to switching
Full conversion from TDM to packet signals and switched via the packet switch
Full conversion from packet signals to TDM and switched via the TDM switch

	Ecology Guideline For the ICT Industry, Japan, Ver 3. [20]
ECR initiative [19],
ITU L. 1310 [36]

	Circuit switched equipment – other than optical
	Free space optics
Point to Point wireless transport
	ATIS-0600015.02.2009 [16],

	Packet switched equipment – other than optical
	Point to Point wireless transport
	ATIS-0600015.02.2009 [16], 
ECR initiative [19]

	
	Distribution or Aggregation L2 Switch
	ECR initiative [19],
ENERGY STAR® Program Requirements Product Specification for Large Network Equipment [27], 
ATIS-0600015.03.2009 [34], 
Ecology Guideline For the ICT Industry, Japan, Ver 3. [20]

	
	Core L2 switch
	ECR initiative [19],
ENERGY STAR® Program Requirements Product Specification for Large Network Equipment [27], 
ATIS-0600015.03.2009 [34],
Ecology Guideline For the ICT Industry, Japan, Ver 3. [20]

	
	Edge Router
	ECR initiative [19],
 ENERGY STAR® Program Requirements Product Specification for Large Network Equipment [27], 
ATIS-0600015.03.2009 [34],
ITU L. 1310 [36], 
Ecology Guideline For the ICT Industry, Japan, Ver 3. [20]

	
	Core router
	ECR initiative [19],
ENERGY STAR® Program Requirements Product Specification for Large Network Equipment [27], 
ATIS-0600015.03.2009 [34],
ITU L. 1310 [36],  
Ecology Guideline For the ICT Industry, Japan, Ver 3. [20]

	Specialized transport equipment
	Video transport equipment
Storage area networking equipment

	ATIS-0600015.02.2009 [16],


Table 3: Applicable standards and recommendations for transport network equipment

[bookmark: _Toc349250290]9.4 		Standards applicable to the core network:  Mobile core network equipment
	Category
	Sub category
	Applicable Standards and Recommendations

	2G and 3G mobile network
	GSM , UMTS core network equipment 
	ETSI ES 201 554 Revision 1 [24]

	
	GSM , UMTS radio access control network
	ETSI ES 201 554 Revision 2 [24]

	Packet switched mobile network
	IMS core network equipment
	ETSI ES 201 554 Later revisions, work in progress [24]

	
	EPS core network equipment
	ETSI ES 201 554 Revision 1 [24]


Table 4: Applicable standards and recommendations for core network equipment

[bookmark: _Toc349250291]9.5 		Standards applicable to the Data center equipments
	Category
	Sub category
	Applicable Standards and Recommendations

	Servers
	CISC, RISC, IA32, IA64  architectures
	Ecology Guideline For the ICT Industry, Japan, Ver 3.,[20]
ATIS-0600015.01.2009 [15]
ENERGY STAR® Program Requirements for Computer Servers [29]


	Data center routers
	
	ECR initiative [19],
ATIS-0600015.03.2009 [34], 
ITU L. 1310 [36],
ECR initiative  [19],
ENERGY STAR® Program Requirements Product Specification for Large Network Equipment [27]

	Storage equipment
	
	Ecology Guideline For the ICT Industry, Japan, Ver 3.,[20],
ENERGY STAR® Program Requirements for Data Center Storage [30]

	Facility level
	
	ATIS-0600015.05  [35], 
ETSI TS 105 174-2-2 [8], 

BEE : Manual on Energy Efficiency guidelines and Best Practices in Indian Datacenters [32]
Ecology Guideline For the ICT Industry, Japan, Ver 3.,[20]
Energy Star : Recommendations for Measuring and Reporting Overall Data Center Efficiency [31]


Table 5: Applicable standards and recommendations for data center equipment
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