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Introduction:

In the spirit of our long-standing relationship and continuing collaboration with the ITU-T, ATIS is pleased to submit the following information and materials for consideration by the ITU-T Focus Group on ICT and Climate Change (FG ICT&CC).  Specifically, ATIS herein provides (1) three recently completed/published specifications on energy efficiency; (2) suggested changes to Deliverable 2, section 6.2.2.2 (based on #1); and (3) a status of ATIS’ ongoing work with respect to environmental sustainability. 

ATIS NIPP Specifications on Energy Efficiency:

The enclosed specifications, developed by the ATIS Network Interface, Power and Protection (NIPP) Committee, provide the methodology to be used by vendors and third party test laboratories in the formation of a telecommunications energy efficiency ratio (TEER).  Specifically enclosed are: 
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	ATIS-0600015.2009—Energy Efficiency for Telecommunications Equipment: Methodology for Measuring and Reporting General Requirements
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	ATIS-0600015.01.2009—Energy Efficiency for Telecommunications Equipment: Methodology for Measuring and Reporting – Server Requirements 
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	ATIS-0600015.02.2009—Energy Efficiency for Telecommunications Equipment: Methodology for Measuring and Reporting – Transport Requirements 


The general requirements document noted above (ATIS-0600015.2009) serves as the ATIS base standard for determining telecommunications energy efficiency.  This document provides a uniform methodology to measure equipment power and defines energy efficiency ratings for telecommunication equipment. In this document, equipment has been classified based on the application and the location in the network with classifications such as core, transport and access.
The latter two documents (server requirements, and transport system or network configuration requirements) are part of an ongoing series to define the telecommunications energy efficiency of various telecommunications components.  
In general, each TEER will follow the formula below:

	TEER=
	Useful Work

	
	Power


Where:

UsefulWork = Defined in the supplemental standard based on the equipment function. Examples could be, but are not limited to: data rate, throughput, processes per second, etc.

Power = Power in Watts (dependent on the equipment measurement).

These specifications are being submitted for consideration of inclusion in the FG ICT&CC Deliverable(s).  Namely, the FG ICT&CC may find the specifications particularly useful for Deliverable 3: Methodologies.  The enclosed ATIS specifications could be included in the FG’s Deliverable(s) directly or as specifically identified materials in an Appendix to provide some initial information for consideration by the ITU-T Study Group that the TSAG identifies as the focal point for this effort. Sections from the ATIS specifications relevant to Deliverable 3 may include Equipment Classification or Description, Measurement Methodology or Test Procedures, Formulation of TEER, and Reporting. 

The FG ICT&CC may also find useful an additional specification currently undergoing “Letter Ballot”, NIPP-TEE-2009-013--Energy Efficiency for Telecommunication Equipment: Methodology for Measurement and Reporting for Router and Ethernet Switching Products. Once finalized, ATIS will make the specification available – estimated end of March 2009.
Should the FG ICT&CC wish to use text from any of the three enclosed specifications – specifically ATIS-0600015.2009, ATIS-0600015.01.2009, and ATIS-0600015.02.2009 – ATIS hereby grants the FG ICT&CC the right to use the text for the purpose of developing related standards and requirements.  ATIS requests that any such use include an appropriate citation to the document.  Any other use is not permitted without the prior written consent of ATIS.  Finally, to the extent that these documents are made available to FG ICT&CC’s members, it should be accompanied by an appropriate notation explaining these restrictions on use of the document. 
For additional information or clarification please contact Timothy Jeffries, ATIS Vice President for Technology and Business Development (tjeffries@atis.org) or Thomas Goode, ATIS General Counsel (tgoode@atis.org).
For reference, ICT companies participating in the development of the ATIS specifications include: 2Wire, ADTRAN, AT&T, Alcatel-Lucent, Cisco Systems, Ericsson, Fujitsu, Huawei, Intel, Intertek, Juniper Networks, Nortel, Qwest Communications, Sun Systems, Tellabs, and Verizon Communications. 
Deliverable 2: Section 6.2.2.2
Based on the completion/publication of the three specifications noted above, ATIS recommends that Section 6.2.2.2 in Deliverable 2 be updated to reflect the published specifications.  

· ATIS-0600015.2009—Energy Efficiency for Telecommunications Equipment: Methodology for Measuring and Reporting General Requirements

· ATIS-0600015.01.2009—Energy Efficiency for Telecommunications Equipment: Methodology for Measuring and Reporting – Server Requirements 

· ATIS-0600015.02.2009—Energy Efficiency for Telecommunications Equipment: Methodology for Measuring and Reporting – Transport Requirements 

Environmental Sustainability 
In October 2008, ATIS launched an Exploratory Group commissioned by its Board of Directors commissioned to investigate how ATIS and its members can address environmental sustainability.  The group’s objectives included: (1) development of a basic Green taxonomy; (2) categorization and assessment of existing vs. needed standards, best practices and matrices from a technical, regulatory/policy and business perspective; and (3) development of an Industry Roadmap to prioritize and advance issues associated with ICT sustainability such as energy management and applications and services. 
The release of the group’s report/findings entitled, ATIS Report on Environmental Sustainability, is expected shortly.  It defines “sustainability” in relation to the ICT industry in basic terms as the “ability to meet current needs without hindering the ability to meet the needs of future generations in terms of economic, environmental and social challenges
,” reviews key initiatives and programs germane to the topic, and highlights initiatives and programs aimed at increasing energy efficiencies.  Furthermore, the report sets the foundation for developing an industry roadmap to prioritize and advance issues associated with ICT sustainability, and substantiate the ICT industry as an enabler of applications and services that can improve energy efficiency in other sectors (e.g., transportation and power) in conjunction with reducing their CO2 emissions. 
The report concludes by presenting considerations and recommendations for ATIS and its members in the areas of network facilities (CO, DC, MTSO, etc.), enterprise and home networks, application and services, and corporate operations. 
Summary

In this liaison, ATIS is pleased to provide information for consideration by the Focus Group to further progress its work. ATIS looks forward to continuing to work with appropriate ITU groups on the important topics related to ICT and the environment.

_____________

� “ISM Principals of Sustainability and Social Responsibility.” Ethics and Social Responsibility. Institute for Supply Management. 26 February 2009 <� HYPERLINK "http://www.ism.ws/SR/content.cfm?ItemNumber=18497&navItemNumber=18499" \o "blocked::http://www.ism.ws/SR/content.cfm?ItemNumber=18497&navItemNumber=18499" �http://www.ism.ws/SR/content.cfm?ItemNumber=18497&navItemNumber=18499�>.
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	Timothy Jeffries, ATIS
	Tel:+1.202.662.8669

Email:  tjeffries@atis.org

	
	Kyung-Yeop Hong, Cisco
	Tel: + 1 978 936 1549
Email: hongk@cisco.com

	

	Attention: This is a document submitted to the work of ITU-T and is intended for use by the participants to the activities of ITU-T's Focus Group on IPTV, and their respective staff and collaborators in their ITU-related work.  It is made publicly available for information purposes but shall not be redistributed without the prior written consent of ITU.  Copyright on this document is owned by the author, unless otherwise mentioned.  This document is not an ITU-T Recommendation, an ITU publication, or part thereof.
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ATIS is the leading technical planning and standards development organization committed to the rapid development
of global, market-driven standards for the information, entertainment and communications industry. More than 300
companies actively formulate standards in ATIS’ 20 Committees, covering issues including: IPTV, Service Oriented

'r, Networks, Home Networking, Energy Efficiency, IP-Based and Wireless Technologies, Quality of Service, Billing and
n ’,/x/:‘. Operational Support. In addition, numerous Incubators, Focus and Exploratory Groups address emerging industry

== priorities including “Green”, IP Downloadable Security, Next Generation Carrier Interconnect, IPv6 and Convergence.
a IS ATIS is the North American Organizational Partner for the 3rd Generation Partnership Project (3GPP), a member and

major U.S. contributor to the International Telecommunication Union (ITU) Radio and Telecommunications’
Sectors, and a member of the Inter-American Telecommunication Commission (CITEL).
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Notice of Disclaimer & Limitation of Liability

The information provided in this document is directed solely to professionals who have the appropriate degree of experience to understand and interpret
its contents in accordance with generally accepted engineering or other professional standards and applicable regulations. No recommendation as to
products or vendors is made or should be implied.

NO REPRESENTATION OR WARRANTY IS MADE THAT THE INFORMATION IS TECHNICALLY ACCURATE OR SUFFICIENT OR CONFORMS
TO ANY STATUTE, GOVERNMENTAL RULE OR REGULATION, AND FURTHER, NO REPRESENTATION OR WARRANTY IS MADE OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR AGAINST INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS.
ATIS SHALL NOT BE LIABLE, BEYOND THE AMOUNT OF ANY SUM RECEIVED IN PAYMENT BY ATIS FOR THIS DOCUMENT, WITH RESPECT
TO ANY CLAIM, AND IN NO EVENT SHALL ATIS BE LIABLE FOR LOST PROFITS OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES.
ATIS EXPRESSLY ADVISES ANY AND ALL USE OF OR RELIANCE UPON THIS INFORMATION PROVIDED IN THIS DOCUMENT IS AT THE RISK
OF THE USER.

NOTE - The user’s attention is called to the possibility that compliance with this standard may require use of an invention covered by patent rights.
By publication of this standard, no position is taken with respect to whether use of an invention covered by patent rights will be required, and if any
such use is required no position is taken regarding the validity of this claim or any patent rights in connection therewith.

NOTICE

This document is a pre-published American National Standard of NIPP. The document has been approved by NIPP and the American
National Standards Institute (ANSI). The document, however, has not completed the editing and publication cycles. As such, this
document is subject to further change. ATIS and NIPP expressly advise that any use of or reliance upon the material in this document is at
your risk and neither ATIS nor NIPP shall be liable for any damage or injury, of whatever nature, incurred by any person arising out of any
utilization of the material.

Copyright © 2009 by Alliance for Telecommunications Industry Solutions
All rights reserved.

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior written permission of the publisher. For
information, contact ATIS at 202.628.6380 or < http://www.atis.org >.
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Secretariat
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Abstract

This document specifies the definition of Transport products and systems as well as a methodology to calculate the
Telecommunication Energy Efficiency Ratio (TEER) of a transport system or network configuration. The standard will also
provide requirements for how equipment vendors shall respond to a TEER request based on a specific application description
by making use of relevant data from internal and independent test reports.
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FOREWORD

The information contained in this Foreword is not part of this American National Standard (ANS) and has not been processed
in accordance with ANSI’s requirements for an ANS. As such, this Foreword may contain material that has not been subjected
to public review or a consensus process. In addition, it does not contain requirements necessary for conformance to the
Standard.

The Alliance for Telecommunication Industry Solutions (ATIS) serves the public through improved understanding between
carriers, customers, and manufacturers. The Network Interface, Power, and Protection Committee (NIPP) - formerly T1E1 -
develops and recommends standards and technical reports. The standards and technical reports are related to power systems,
electrical and physical protection for the exchange and interchange carrier networks, and interfaces associated with user access
to telecommunications networks.

ANSI guidelines specify two categories of requirements: mandatory and recommendation. The mandatory requirements are
designated by the word shall and recommendations by the word should. Where both a mandatory requirement and a
recommendation are specified for the same criterion, the recommendation represents a goal currently identifiable as having
distinct compatibility or performance advantages.

Suggestions for improvement of this document are welcome. They should be sent to the Alliance for Telecommunications
Industry Solutions, NIPP Secretariat, 1200 G Street NW, Suite 500, Washington, DC 20005.

At the time it approved this document, NIPP, which is responsible for the development of this standard, had the following
members:

E. Eckert, NIPP Chair

K. Sievert, NIPP Vice-Chair
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Christian Duran
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Rajesh Nair
Dr. 1zuh Obinelo (Alt.)

Department of Defense
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ATIS STANDARD ATIS-0600015.02.2009

ATIS Standard on —

ENERGY EFFICIENCY FOR TELECOMMUNICATION EQUIPMENT. METHODOLOGY FOR MEASUREMENT AND
REPORTING — TRANSPORT REQUIREMENTS

1. ScOPE, PURPOSE, & APPLICATION

1.1 Scope

This document provides the methodology to be used by vendors and third party independent
laboratories in the formation of a telecommunications energy efficiency ratio. The requirements and
definitions in this document are for the Transport class of products that are deployed in the
telecommunications industry. This supplemental standard represents one part of the larger ATIS suite
of standards concerning Telecommunications Energy Efficiency (ATIS-0600015.2009). This
supplemental standard (ATIS-0600015.02.2009) specifically addresses transport equipment and is to be
used in conjunction with ATIS-0600015.2009.

The initial document scope is modest to start with the intention of refining the data to be provided, the
measurement methods and the reporting format over time.

1.2 Purpose

This document provides a set of definitions, requirements and guidelines for calculating the
Telecommunications Energy Efficiency Ratio (TEER) of a system or network configuration consisting of
a given product or group of related or inter-connected products. The document will also provide
standardized definitions of transport interface operational data rates and conditions to be used when
calculating the TEER of any given configuration. The test methodology used to independently verify
the power consumption used as part the TEER calculation is addressed in ATIS-0600015.2009.

1.3 Application

This document (and supporting documentation) is intended to be used by communication network
operators, equipment manufacturers, suppliers and test laboratories as a standard method for
determining the energy consumption required to address a specific application. By comparing the
TEER reports of multiple configurations that meet a common set of requirements, a communications
network operator can select equipment configuration that meets their energy consumption targets. In
order to normalize the results, the network operator is required to specify the configuration details
through an application description process.
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2. NORMATIVE REFERENCES

The following standards contain provisions which, through reference in this text, constitute provisions
of this ATIS Standard. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this ATIS Standard are encouraged to
investigate the possibility of applying the most recent editions of the standards indicated below.

Reference

(1]

Table 1: Normative References

Standard Title

ANSI INCITS 364-2003 ~ FC-10GFC - Fibre Channel 10 Gigabit

ANSI T1.105-2001 Synchronous Optical Network (SONET) - Basic Description including
Multiplex Structure, Rates, and Formats, Approved May 17, 2001.

ANSI T1.107-2002 Digital Hierarchy - Formats Specifications (Revision of T1.107-1995), January

(R2006) 2002

ANSI X3.230-1994 Fibre Channel Physical and Signaling Standard (FC-PH)

ATIS-0600015.2009 General Requirements Standard

IEEE 802.3-2008 IEEE Standard for Information technology — Specific requirements - Part 3:

Carrier Sense Multiple Access with Collision Detection (CSMA/CD) Access
Method and Physical Layer Specifications

ITU-T G.702 Digital Hierarchy Bit Rates, Fascicle II1.4 - Rec. G.702, 1993
ITU-T G.707/Y.1322 Network node interface for the synchronous digital hierarchy (SDH), 01/2007

3. DEFINITIONS, ACRONYMS & ABBREVIATIONS

3.1 Definitions

Term
Dreer
PrEER_CERT
PreEr DEC
Po

Pso

P10
Pcerr 0

Pcert 50

PcerT 100

MSS

Table 2: Definitions

Definition

Total configuration data throughput

Configuration total certified power

Configuration total declared power

Configuration or module power at 0% traffic utilization

Configuration or module power at 50% traffic utilization

Configuration or module power at 100% traffic utilization
Certified (measured) configuration power at 0% traffic utilization

Certified (measured) configuration power at 50% traffic utilization

Certified (measured) configuration power at 100% traffic utilization

Minimum Supported State, a configuration based on common equipment only with no
transport interface or ports
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3.2 Acronyms & Abbreviations
Table 3: Acronyms and Abbreviations
Acronym Expansion
ADM Add/Drop Multiplexer
DCS Digital Cross-connect System
DWDM Dense Wave Division Multiplexing
IMIX Internet Mix
MSPP Multiservice Provisioning Platform
OTN Optical Transport Network
ROADM Reconfigurable Optical Add/Drop Muliplexer
SDH Synchronous Digital Hierarchy
SONET Synchronous Optical Network
TDM Time Division Multiplexing
WDM Wave Division Multiplexing
4, EQUIPMENT DESCRIPTION
4.1 Transport EqQuipment

Transport products are carrier owned and typically reside in central office and other restricted access
environments.

The Transport category includes products which provide connectivity across a local, metro, or long-
haul area. Transport products may perform electrical, optical, or point-to-point wireless transmission;
the multiplexing or aggregation of lower rate circuits or flows into higher rate circuits or flows; or

cross-connection of circuits or flows.

Transport category equipment may be located in a central office, co-location area, outside plant cabinet,
controlled environment vault, customer located telecommunications closet, customer located indoor
cabinet, or any similar location. In all cases, Transport category equipment is owned by the carrier.

Examples of Transport category equipment include, but are not limited to:

SONET/SDH ADMs, MSPP, and similar equipment

“OTN” (Optical Transport Network) equipment

Digital Cross Connect Systems (DCS)
ROADM/WDM and similar equipment

Video transport equipment

Storage area networking equipment

Free space optics

Point-to-point wireless transport (eg. Microwave)
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5. METRIC DEFINITION

51 Preamble

Today’s transport products are multi-service. A single chassis can simultaneously support a variety of
circuit packs addressing everything from Layer 0 photonic/wavelength switching, Layer 1 time
division multiplexed (TDM) switching, Layer 2 packet processing and more.

Typically, a system consists of a chassis or shelf with multiple slots that can be equipped with a variety
of modules and as a result a system can be configured in tens or even hundreds of ways. Consequently
there could be as many TEER reports for a given chassis-based system as there are ways of configuring
it. Furthermore, in order to provide flexibility and scalability, some systems can be extended by adding
shelves or external peripherals.

Therefore this standard will not define a single TEER, but rather it will define a method for computing
the ratio of the raw data rate (in Mbps) to power consumption (in Watts) for any desired configuration.
In this manner, for a given transport networking scenario, multiple products or solutions can be
evaluated. The metric can be used to evaluate the many possible configurations for one product as well
as to compare multiple products. The higher the TEER, the more efficient the solution.

This standard also shows how the methodology can be extended to the calculation of the TEER of an
entire network configuration.

5.2 Transport TEER

In order to accurately predict the system configuration power for any specified application, the
equipment supplier must maintain a database of module-level power consumption data such that the
supplier can calculate and provide a TEER for any requested system configuration. This is known as a
“declared TEER”. Since it is not practical to independently test every module in every configuration,
the power consumption of a subset of system configurations should be independently certified and
those reports made available on request. A report for a specific configuration that is supported by a
certified power measurement report is known as a “certified TEER”. For declared TEER reports, the
vendor should be prepared to report, on request, the percentage of power included in the TEER
calculation that is contributed by modules which have been used in an independently certified
configuration.

5.21 Declared TEER

In order to determine the TEERpgc for a given transport equipment configuration, it must first be
clearly expressed in a detailed application description including the following:

e The n required interfaces, for the application (listed as i=1 through n).

e The 100% data rate, D, in Mbps appropriate for the networking interfacing protocol for each
required transport interface or port, i (listed for interface i=1 through n). Applications which call
for no interfaces or ports (such as a minimum supported state, MSS, which represents equipment
during a commissioning phase), are assigned a value of D=0.

Given the detailed description a configuration can be selected that meets the requested application. The
required equipment and associated power is summarized with:
e A list of m discrete modules or groups of modules (listed as j=1 through m).

e The typical power consumption, P, expressed in Watts (W) of each module m required to build the
specified application.
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The declared TEER consists of the total data throughput, Dreer, divided by a weighted sum of the
declared power levels, Preer. The Preer value is determined using power levels as declared at three data
utilization rates of 0%, 50%, and 100%.

DteER

TEERDEC =

Pteer DpeC

For any given configuration application Drggr consists of the sum of the n interface data rates, D,. This
sum is based a 100% data rate of each interface n.

n

Dreer = L Di

The power level used in the declared TEER calculation, Preer pec, is determined by the summation of
the application configuration power levels for each of the m modules declared for three different data
throughput utilization levels and weighted for typical expected operation.

e Pou is the power of module m at data utilization of 0%, noted as Do.

e Psou is the power of module m at data utilization of 50%, noted as Dso.

e Pioom is the power of module m at data utilization of 100%, noted as Dioo.

The power levels for the three data utilization levels are equally weighted in the TEER calculation. This
reflects the philosophy that improvement in energy consumption at any of these levels of operation can
be equally important.

m , Poj+ Psoj + P1ooj
PTEER_DEC:ijl( 0T S?C:H_ 100])

When comparing systems that address the same application and data rate, a higher TEER indicates that
less power is consumed to perform the function. Applications which call for no interfaces or ports have
no effective data rate (D=0) and should be reported in the fractional form of TEERpec = 0/ Preer pEc.

5.2.2 Certified TEER

For a certified TEER (TEERcert) the total data rate, Dreer, is determined in the same manner as the
declared TEER. Specifically, the application must be described in terms of:

e The n required interfaces, for the application (listed as i=1 through n).

e The 100% data rate, D, in Mbps appropriate for the networking interfacing protocol for each
required transport interface or port, i (listed for interface i=1 through n). Applications which call for
no interfaces or ports (such as a minimum supported state which represents equipment during a
commissioning phase), are assigned a value of D=0.

The specified application described must then be setup complete with live representative traffic on all
the required interfaces and power measured in accordance with ATIS-0600015.2009.

The certified TEER consists of the total data throughput, Dreer divided by a weighted sum of the actual
measured power levels, Pregr_cerr. The Preer_cerr value is determined using power levels as measured
at three data utilization rates of 0%, 50%, and 100%.

5
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Dreer

TEERcerT =

PTeEr _ ceRT

For any given configuration application Drger consists of the sum of the n interface data rates, D,. This
sum is based a 100% data rate of each interface n.

Dreer = Z:Zl Di

The power level used in the certified TEER calculation, Preer_cerr, is determined by the summation of
the application configuration measured at the system level at three different data throughput
utilization levels and weighted for typical expected operation.

e Pcrrr o is the measured configuration power at data utilization of 0%, noted as Da.

o Pcgrr 50 is the measured configuration power at data utilization of 50%, noted as Dso.

e Pcerr_100 is the measured configuration power at data utilization of 100%, noted as Dioo.

The power levels for the three data utilization levels are equally weighted in the TEER calculation. This
reflects the philosophy that improvement in energy consumption at any of these levels of operation can
be equally important.

Pcert 0+ Pcert 50 + Pcerr 100

3

Applications which call for no interfaces or ports have no effective data rate (D=0) and should be
reported in the fractional form of TEERcgrt = 0/PrEER_CERT.

PTEER CERT =

5.2.3 Application description

In order to appropriately respond to a request for a TEER, a detailed application description must be
provided so that a system or systems can be engineered to meet the requirements. The application
description should include enough detail in order to convert the request into an actual system (or
multi-system) configuration that consists of specific modules. The description should include details
about which specific interfaces are required and if any optional redundant equipment is required. If
specific equipment or ports are requested for growth, the description should state whether the data
rates associated with the growth interfaces should be included in the TEER calculation.

The primary purpose of the application description is to permit comparison of the TEER results of
multiple solutions which meet the specified requirements. For that reason, generic applications
descriptions that request configurations based on equipment fill or maximum power draw (such as
full-fill with modules with the highest power rating) are discouraged because the resulting
configuration may not be typical or even valid. In terms of gathering valuable energy efficiency data
and fairly comparing solutions, a TEER request should be based on specific application descriptions
which a representative of the highest volume or most common networking scenarios.

If possible, equipment manufacturers and suppliers responding to TEER requests are encouraged to
respond with multiple configuration options based on the application description. In this manner, the
requester can be made aware of the options with the best TEER results.
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TEER reports for typical applications which may be of general interest to users may be issued by an
equipment manufacturer or supplier. Although all reports must include a detailed description the
application and the product configuration that addresses the networking scenario, it is understood that
equipment should not be compared or ranked solely on the basis of such reports because they will not
address a common set of requirements. Scenarios of general interest may include:

¢ A minimum supported state, MSS, (a configuration based on common equipment only with no
transport interface or ports)

e Typical system scenarios based on the popular and/or recommended configurations
e Supported applications which leverage the largest possible data rate summation for a system

e Supported applications that require the use of the maximum number of modules with the
highest power rating

e Supported applications that require the use of the maximum number of modules with the
lowest power rating

5.2.4 Interface datarate, D

If the required interfaces are listed in a standard format such as OC-192 or STM-64, the respective
standard data rate should be converted to Mbps notation (9953.28 Mbps for OC-192 and STM-64). If
the application specifies that an Optical Transport Network (OTN) layer such as defined in ITU G.709
be applied to an interface, the highest applicable data rate should be used in the calculation.

If an interface employs xB/yB-type signal encoding (such as 4B/5B, 8B/10B, 64B/66B, etc) when
driving the line interface, the data rate used in the TEER calculation is the data rate before such
encoding. For interfaces such as OC-N and STM-N that employ symbol scrambling that does not
change the symbol frequency, the data rate is equivalent to the line rate. For interfaces which increase
the data rate in order to accommodate overhead information including forward error correction bytes,
the increased data rate not including any final xB/yB encoding should be used. A listing of typical
transport interface types and associated pre-encoded data rate for use in TEER calculation is included
in Section A.1 “Data Rates for Typical Transport Interfaces”.

An interface is assumed to be bidirectional (full duplex), however, if the application requires
unidirectional operation, the standard data rate should be halved. If line or facility protection scheme
such as 1+1 is requested, the data rates of both physical interfaces should be included in the summation
(in such traffic protection schemes, there are multiple physical interfaces carrying data and the data
rate of each is included in the calculation).

If an equipment redundancy scheme is requested where one physical line or facility is associated with
more than one module (such as 1:N equipment protection), only the data on the shared physical line or
facility should be counted (in such equipment protection schemes, one more physical interfaces share
two or more modules via a splitter/coupler/selector, however the power consumed by the working
and protection modules needs to be included in the power calculation).

The data rates of interfaces within a system which pass traffic between modules via a backplane, cables
or fibers between modules in order to support the external interfaces are not included in the TEER
calculation.

If a module supports more interfaces and/or data rates higher than specified by the application
description, these cannot be included in the summation. However, additional TEERs could be
voluntarily computed assuming that a module is more fully utilized for comparison.

7
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5.2.5 Module power, P

The power of all required common equipment is to be included in the calculation along with the
service interface, pluggable modules and any auxiliary or peripheral equipment required to satisfy the
requested configuration defined in the application description. The application description should
specify whether optional redundant equipment is required for the application.

If a module supports more interfaces than specified in the application description and such a module
has the ability to conserve power when the unused (unequipped) interfaces are disabled, it is possible
to use the more accurate power consumption number for the partially-utilized module.

Given that it is not practical to obtain test data for all possible configurations of a system, an equipment
supplier shall comply to the general test method and environmental conditions specified in ATIS-
0600015.2009 to build a database of module-level power that can be used to calculate the typical power
of any possible configuration. It is understood that an application may call for one or more modules
still in development which may not have certified energy consumption data. A declared TEER
response can include an engineering estimate for such modules provided this is clearly indicated in the
report.

Though a TEER report should address a requested application description in its entirety, it may not be
possible to specify a practical solution to address it. Occasionally, a slight modification can be proposed
that is technically equivalent (such as substituting four OC-48 inter-shelf links with one OC-192 link).
The TEER report shall include a list of any deviations from the original application description.

5.3 Example TEER Calculation for a System Configuration

Based on an application description, two system configurations and associated TEER calculations are
provided in this example.

5.3.1 Step 1: Review the Application Description

In this example, the application description consists of a textual description of required system below
and a diagram as shown in “Figure 1: Application Description Diagram (Example)”.
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Example APPLICATION DESCRIPTION

The system shall support:

An OC-192 BLSR Ring
An OC-48 UPSR Ring
10 1+1 Protected OC-3 interfaces

4 Unprotected Gigabit Ethernet interfaces: 2 interfaces are fully duplex and 2 interfaces are
unidirectional outputs only (i.e. for broadcast video)
12 DS-3 interfaces

Equipment for 12 spare DS-3 interfaces shall be included for future growth but since these will not
be in use, their data rates should not be included in the TEER calculation

The system shall be equipped to support:

A minimum of 50 Gbps STS-1 level grooming with redundant 1+1 protected cross connect fabrics
Redundant shelf processors/controllers

OC-N interfaces shall be Intermediate Reach (capable of at least 15km)

East and West ring fibers shall be connected to separate field-replaceable circuit packs (modules)

Working and Protect OC-N fibers shall be connected to separate field-replaceable circuit packs
(modules)

Gigabit Ethernet shall be 1000BASE-LX (capable of at least 5km) and will be GFP-mapped to/from
STS-3c-7v

DS-3 mapping shall be to/from STS-1 and shall be 1:N equipment protected
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0C-192 QO 3|

(BLSR West)

0C-48 «—0O 3

(UPSR East)

SONET Multi-Service System

«—CO 3 0C-192

(BLSR East)

«—CO § 0C-48

(UPSR East)

10 x OC-3

R

10x OC-3 2 x Gigabit
(1+1 Working) (1+1 Protect)

12 x DS-3

Ethernet with 12 additional
(Duplex) ports for growth

v

2 x Gigabit
Ethernet

(Unidirectional)

Figure 1: Application Description Diagram (Example)

In this example, specific ports, protocols, redundancy and growth ports have been specified in the
application description. In this application 12 spare DS-3 ports are requested but their data rate shall

not be included in the TEER calculation.

5.3.2 Step 2: Calculate Interface Data Rate, Dreer

For consistency, it is recommended that the application description also include the data rate
calculation. In this example, the total data rates for the specified interfaces are given in the table below.

Note: The unidirectional Gigabit Ethernet ports specified below have half the rate of a standard bi-

directional interface.

10






ATIS-0600015.02.2009

Table 4: Data Rate Calculation

Interface Type Quantity Rate (Mbps) Subtotal (Mbps)
0C-192 2 9953.280 19906.560
0C-48 2 2488.320 4976.640
0OC-3 20 155.520 3110.400
Gigabit Ethernet 2 1000.000 2000.000
Gigabit Ethernet 2 1000.000/2 = 500.000 1000.000
(unidirectional)

DS-3 12 44.736 536.832

Total Data Rate, Dtger 31530.432 Mbps

5.3.3 Step 3: Calculate Power, Preer

For the given application description, two example system configurations are proposed. The first
system, as shown in “Figure 2: Example Configuration 1” consists of a 16 slot chassis equipped with:

e Two shelf controllers
e One filler card
e 13 service circuit packs

¢ Common equipment such as fans and input/output (I/O) panels

The second proposed system is shown in “Figure 3: Example Configuration 2” and consists of two
interconnected compact shelves, treated as one grouping. However, the data rate of the inter-shelf link
is considered as internal traffic and is not used in the TEER calculation. The two shelves are described
as follows:

e Main shelf with six slots

0 Two multi-functional modules with 16xOC-N ports
One 10-port GbE module
Two line units with switch and control (OC-192)

One filler card

O O O O

Common equipment such as fans

e Peripheral service shelf with 4 slots
0 Two OC-48 shelf interconnect cards
0 Two 24xDS3 Tributary cards

0 Common equipment such as fans and input/output (I/O) panels

In both example configurations, there are modules that are not fully utilized (spare ports). If any such
module has the ability to consume less power because some ports are disabled, the more accurate
reduced power consumption value can be used in the TEER calculation.

11
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Figure 3: Example Configuration 2
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For each configuration option, the power is calculated for required modules with consideration for the
application.

Table 5: Power Calculation

Configuration 1 Power (W), Py, Pso, P1oo Configuration 2 Power (W), Py, Pso, P1oo
Fans 100, 100, 100 Fans (Main Shelf) 50, 50, 50
Shelf Control and Cross 100, 100, 100 Service/Control Modules 150, 225, 300
Connect (Main Shelf)
Service Modules 200, 300, 400 Service Shelf 40,45,50
Total Configuration 1: 400, 500, 600 W Total Configuration 2: 240, 320, 400 W
PTEER_Configl PTEER_Config2

5.3.4 Step 4: Calculate TEER
Given the data rate, D and power, P for each configuration, the TEER can be calculated:

TEERGon = Dreer _ 31530.432 Mbps _ 31530.432 Mbps — 63 Mbps/W
Preer _conim  (400/3+500/3+600/3) W 500 W

TEERconi? = Dreer _ 31530.432 Mbps _ 31530.432 Mbps — 99 Mbps/W
Pteer _conigz (240/3+320/3+400/3) W 320 W

In this case, the second configuration has a greater TEER and thus consumes on average less power for
the same overall data rate.

The TEER report for each solution should also include the spatial requirements for the equipment (total
height, width and depth) as this is relevant to some users of the equipment.

5.4  Example TEER Calculation for a Network Configuration

Based on a network application description, three different network configurations and associated
TEER calculations are provided. In this example, the data rates of the interfaces carried across the
network are used in conjunction with the total power of the entire network in order to determine the
TEER for each solution. The data rates of the interfaces between network sites are considered as
internal to the solution are not included in the calculation. A network TEER allows for comparison of
different equipment configurations that may not otherwise be comparable due to technical differences
between the solutions.

54.1 Step 1: Review the Application Description

The application description consists of a textual description of required system below and a diagram as
shown in “Figure 4: Network Application Description Diagram (Example)”.

13
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Example NETWORK APPLICATION DESCRIPTION

The network shall support:

¢ 4 meshed multi-service nodes optically interconnected using n-way re-configurable optical
add/drop multiplexing technology (ROADM)

e Each of the 4 nodes shall support the following client interfaces (to be included in the data rate
portion of the TEER calculation):
- 30 OC-192 interfaces (9.95328 Gbps), Intermediate Reach (capable of at least 15km)
- 30 10 GbE interfaces (10.000 Gbps), Intermediate Reach (capable of at least 15km)

Additional Information:

e Nodes are physically separated by the fiber distances shown in “Figure 4: Network Application
Description Diagram (Example)”

e One or more fiber pairs may be used between sites (to be specified in the response)

Amplifier/ Regenerator sites are allowed (to be specified in the response)

30x0C-192 30x10GE

]

Multi-Service
ROADM o b _
ne or more fiber pairs,
One or more System 210km, amplifier/regenerator
fiber pairs, 80km A sites as needed
> One or more fiber
. . @ airs, 240km, . .
30x0C-192 «+—C—»{ Multi-Service f Pmpiegen sites | Multi-Service 40— 30x0C-102
ROADM as needed ROADM
30x10GE <«—COp) System | 5 System «-Q » 30x10GE
One or more A One or more fiber pairs,

fiber pairs 80km 210km, amplifier/regenerator

Multi-Service sites as needed

ROADM
System

30xOC-192 30x10GE

Figure 4: Network Application Description Diagram (Example)
5.4.2 Step 2: Calculate Network Interface Data Rate, Dreer

For consistency, it is recommended that the network application description also include the data rate
calculation. In this example, the total data rates for the specified interfaces are given in the table below.

14
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Table 6: Network Data Rate Calculation

Interface Type Quantity Rate (Mbps) Subtotal (Mbps)

0C-192 30x4=120 9953.280 1194393.600

10 GbE 30x4=120 10000.000 1200000.000
Total Network Data Rate, Drger 2394393.6 Mbps

5.4.3 Step 3: Calculate Network Power, Preer

For the given application description, three example network configurations are proposed.
Network configuration 1 consists of:

e Four ROADM sites

e Six amplifier sites with one bi-direction amplifier at each site

e Connections between sites require one fiber pair.
Network configuration 2 consists of:

e Four ROADM sites

e Two regenerator sites with bi-directional optical-electronic-optical (OEO) regeneration
capability for the 30 OC-192 and 30 10 GbE interfaces at each site

e Six amplifier sites with one bi-direction amplifier at each site
e Connections between sites require one fiber pair

Network configuration 3 consists of:
e Four ROADM sites
e Six amplifier sites with two bi-direction amplifier at each site
e Connections between sites require two fiber pairs

The following figures show the three network configurations:

15
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30x0C-192 30x10GE

One fiber pair,
105km

One fiber pair, AMP Site 1

80kmQO
One fiber pair,

One fiber pair, ()105km

30x0C-192 «—COp) Site le—CO» 30x0C-192
|
30x10GE «—QO | D O » 30x10GE
One fiber pair,
One fiber pair,O 105km
80km AMP Site 2

One fiber pair,
105km

30x0C-192 30x10GE

Figure 5: Example Network Configuration 1

30x0OC-192 30x10GE

One fiber pair,
70km

One fiber pair,
80km()

One fiber pair,
80km

30x0C-192 Ol . : €O 30x0OC-192
Site P = O
30x10GE «C | D Regen s B leQ » 30x10GE
A\ 4 .
Site 6

One fiber pair,O
80km

One fiber pair,

30xOC-192 30x10GE 70km

Figure 6: Example Network Configuration 2
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30x0C-192 30x10GE
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80km(

Two fiber pairs, (O105km

80km

Two fiber pairs,O J I 105km

80km i
o AMP Site 2

Two fiber pairs,
105km

30xOC-192 30x10GE

Two fiber pairs,

o | . 1O » 30x0C-192
Site 4 © @%Sﬂe
D h B s
30x10GE 30x10GE
X « Oy AMP AMP "
Site 6 Site 4
AMP %I O
Site 5 Two fiber pairs,

Figure 7: Example Network Configuration 3

For each network configuration option, the power is calculated for required modules with

consideration for the application.

Table 7: Network Power Calculation

Network Configuration 1 Network Configuration 2 Network Configuration 3
Quantity | Power Subtotal | Quantity | Power Subtotal | Quantity | Power Subtotal
W) Power W) Power (\Q) Power
Po W) Po W) Po W)
Pso Py Pso Py Pso Py
Pi00 Pso P100 Pso P100 Pso
Site Type P1oo P1oo P1oo
ROADM 4 4500 18000 4 3500 14000 4 4000 16000
4500 18000 3500 14000 4000 16000
4500 18000 3500 14000 4000 16000
Amplifer 6 100 600 6 100 600 6 200 1200
100 600 100 600 200 1200
100 600 100 600 200 1200
Regenerator 0 - 0 2 3500 7000 0 - 0
3500 7000
3500 7000
Total N/W Config1: | 18600 W Total N/W Config 2: | 21600W Total N/W Config 3: | 17200 W
18600W 21600 W 17200 W
18600 W 21600 W 17200 W
Config 1: PTEER_Cunfigl 18600 W Config 2: PTEER_ConfigZ 21600 W Config 3: PTEER_Config3 17200 W
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Note that in this example, the equipment is not processing the payload within the data streams so the
actual throughput has no effect on the power.

5.4.4 Step 4: Calculate Network TEER
Given the data rate, D and power, P for each configuration, the network TEER can be calculated:

Dreer  2394393.6 Mbps

TEERCconfig1 = =129 MbpS /W
PTEER _ Configl 18600 W

TEERGong: = — D1eer  _ 2394393.6 Mbps _ ) vy
PTeer _ config2 21600 W

TEERGongs = — O1=R 23943936 MBPS _ 59 4wy
PTeer _configs 17200 W

Though the third configuration in this example uses an additional fiber pair between each site, it results
in the best TEER.

6. TEST PROCEDURE

6.1 Equipment Configuration

The test methodology and conditions used to independently verify the power used as part the TEER
calculation are addressed in ATIS-0600015.2009.

6.2 Traffic generation/Operational Conditions

The operational conditions used to independently verify the power consumption used as part of the
TEER calculation are addressed in ATIS-0600015.2009.

The Transport TEER calculation requires that power measurements be obtained at three configuration
data utilization levels: 0%, 50%, and 100%.

e Pcrrr o is the measured configuration power at data utilization of 0%, noted as Da.
o Pcgrr 50 is the measured configuration power at data utilization of 50%, noted as Dso.
e Pcerr_100 is the measured configuration power at data utilization of 100%, noted as Dioo.

The Pcerr 100 value is obtained when the system under test has all interfaces fully exercised carrying
100% port line rate data using a test set(s) that generate appropriate test patterns. The practice of daisy-
chaining, cascading or looping back ports in order to ensure that all interfaces are fully exercised with
the test traffic stream(s) is acceptable. For Ethernet ports the traffic mix shall follow the complete IMIX
profile at 100% of the port bandwidth.

The Pcgrr 50 value is obtained when the system under test is left as in the Pcgrr 100 configuration and the
test set(s) are reconfigured to generate traffic at 50% of the ports line rate. The system under test may
experience bit errors and/or alarms during this test which is acceptable. For Ethernet ports the traffic
mix shall follow the complete IMIX profile at 50% of the port bandwidth. For non-Ethernet mapped
ports (such as OC-N/STM-N, DS-3, DS-1 etc. as listed in Table 9: Data Rates for PDH/TDM Transport
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Interfaces in Mbps and OTN mappings as listed in Table 10: Data Rates for OTN Interfaces in Mbps),
the test traffic should be left at the protocol defined line rate.

The Pcgrr o value is obtained when the system under test is left as in the Pcerr 100 configuration and the
test set(s) are reconfigured to generate traffic at 0% of the ports line rate. The system under test may
experience bit errors and/or alarms during this test which is acceptable. For Ethernet ports the traffic
mix shall follow the complete IMIX profile at 0% of the port bandwidth (no traffic packets). For non-
Ethernet mapped ports (such as OC-N/STM-N, DS-3, DS-1 etc. as listed in Table 9: Data Rates for
PDH/TDM Transport Interfaces in Mbps and OTN mappings as listed in Table 10: Data Rates for OTN
Interfaces in Mbps), the test traffic should be left at the protocol defined line rate.

Table 8: Complete IMIX

Packet Size (Bytes) Proportion of Total Bandwidth (Load)
40 55.0% 5.15%
576 15.0% 20.25%
1500 12.0% 42.20%
40 - 1500 (range) 20.0% 32.40%

This mixture retains the simplicity of the Simple IMIX, but includes an additional set of packets,
representing all other packet sizes. This set includes a random mix of packet lengths in a flat
distribution (equal probability of each size), ensuring that some non-zero number of packets of every
size are offered to the UUT. The Complete IMIX has an average packet size of 427.0 bytes and a
correlation value of 0.985 when compared to realistic Internet traffic.

It is permissible to have small deviations in packet size or portion size based on actual of complete
IMIX implementation in a traffic generator

For equipment or configurations that are known to have negligible power savings in the Do and Dso
throughput state, it is permissible to use the Pcerr 100 measurement obtained at the D1oo throughput for
the Pcgrr 0 and Pcgrr_so components in the TEERcerT calculation. The substitution must be clearly noted
in the report.

6.3 Specific Measurement Procedures

All interfaces under measurement must be fully energized and transporting representative traffic. All
other conditions are identified in the general standard ATIS-0600015.2009.

1. REPORTING AND DOCUMENTATION

Minimum reporting information is identified in the general standard ATIS-0600015.2009. Specific
configuration information is identified in the application definition within this document and shall be
included in the report.
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ANNEX A (INFORMATIVE)

A.1 Data Rates for Typical Transport Interfaces

The following sub-sections summarize the data rates for typical transport equipment interfaces
expressed in Mbps.

A.1.1 Data Rates for TDM/PDH Transport Interfaces
The table below summarizes the data rates for typical PDH, SONET and SDH interfaces.

Table 9: Data Rates for PDH/TDM Transport Interfaces in Mbps

Interface Type | Data Rate (Mbps) | Normative Reference

Electrical PDH/TDM Interfaces

DS0 0.064 ANSI T1.107-2002 Digital Hierarchy - Formats Specifications

DS1/T1 1.544 ANSI T1.107-2002

DS1C/T1C 3.152 ANSI T1.107-2002

DS2/T2 6.312 ANSI T1.107-2002

DS3/T3 44.736 ANSI T1.107-2002

DS4/T4 (1440 Ch) 97.728

DS4NA (2048 Ch) 139.264 ANSI T1.107-2002

DS4 (4032 Ch) 274.176

EO 0.064 ITU-T G.702 Digital Hierarchy Bit Rates

E1l 2.048 ITU-T G.702

E2 8.448 ITU-T G.702

E3 34.368 ITU-T G.702

E4 139.264 ITU-T G.702
ANSI T1.105-2001 Synchronous Optical Network (SONET) - Basic

EC-1 51.840 Description including Multiplex Structure, Rates, and Formats

Optical TDM Interfaces
ANSI T1.105-2001 Synchronous Optical Network (SONET) - Basic
Description including Multiplex Structure, Rates, and Formats
ITU-T G.707/Y.1322 (01/2007) Network node interface for the

OC-1/STM-0 51.840 synchronous digital hierarchy (SDH)

OC-3/STM-1 155.520 ANSI T1.105-2001 / ITU-T G.707/Y.1322

OC-12/STM-4 622.080 ANSI T1.105-2001 / ITU-T G.707/Y.1322

OC-48/STM-16 2488.320 ANSI T1.105-2001 / ITU-T G.707/Y.1322

0OC-192/STM-64 9953.280 ANSI T1.105-2001 / ITU-T G.707/Y.1322

OC-768/STM-256 39813.120 ANSI T1.105-2001 / ITU-T G.707/Y.1322

A.1.2 Data Rates for Optical Transport Network Interfaces
The table below summarizes the data rates for typical OTN interfaces.
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Table 10: Data Rates for OTN Interfaces in Mbps

Interface Type Data Rate (Mbps) Normative Reference

ITU-T G.709/Y.1331 Interfaces for the Optical Transport Network
OTU1 2 666.057 (OTN) (03/2003)

ITU-T G.709/Y.1331 Interfaces for the Optical Transport Network
OTU2 10 709. 225 (OTN) (03/2003)

ITU-T G.709/Y.1331 Interfaces for the Optical Transport Network
OTU3 43 018. 414 (OTN) (03/2003)

A.1.3 Data Rates for Ethernet Packet/Data Interfaces

The table below summarizes the data rates for typical Packet/Data type interfaces. Interfaces which
typically are encoded with xB/yB type for symbol expansion purposed are listed with the pre-encoded
data rate.

Table 11: Line Rates for Packet/Data Transport Interfaces in Mbps

Interface Type | Data Rate (Mbps) | Normative Reference

Electrical Ethernet Interfaces

Section 1 of IEEE 802.3-2008 IEEE Standard for Information
technology — Specific requirements - Part 3: Carrier Sense
Multiple Access with Collision Detection (CSMA/CD)

10Base-T 10.000 Access Method and Physical Layer Specifications
100Base-T 100.000 Section 2 of IEEE 802.3-2008
1000Base-T 1000.000 Section 3 of IEEE 802.3-2008
10GBase-T/X 10000.000 Section 4 of IEEE 802.3-2008
Optical Ethernet Interfaces

100Base-FX 100.000 Section 2 of IEEE 802.3-2008
1000Base-SX/LX/ZX (GbE) 1000.000 Section 3 of IEEE 802.3-2008
10GBase-SR/LX/LR/ER (10

GDbE LAN PHY) 10000.00 Section 4 of IEEE 802.3-2008
10GBase-SW/LW/EW (10

GbE WAN PHY) 9953.280 Section 4 of IEEE 802.3-2008

A.1.4 Data Rates for Storage Area Networking Interfaces

The table below summarizes the data rates for typical Storage Area Networking type interfaces. These
interfaces are typically encoded with an xB/yB layer which is integral to the protocol as it is typically
used for signaling. The specified data rate thus corresponds to the encoded line rate.
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Table 12: Line Rates for Packet/Data Transport Interfaces in Mbps

Interface Type Data Rate (Mbps) | Normative Reference

ANSI X3.230-1994-Fibre Channel Physical and Signaling
FC-12 132.8125 Standard (FC-PH)

ANSI X3.230-1994-Fibre Channel Physical and Signaling
FC-50 531.250 Standard (FC-PH)

ANSI X3.230-1994-Fibre Channel Physical and Signaling
FC-100/1GFC 1006.25 Standard (FC-PH)
FC-200/2GFC 2125
FC-400/4GFC 4250
FC-800/8GFC 8500

ANSI INCITS 364-2003 FC-10GFC - Fibre Channel 10
FC-1000/10GFC 10518.75 Gigabit

A.1.5 Data Rates for Optical Lambda (DWDM Multi-channel) Interfaces

The aggregate data rate for DWDM multi-channel interfaces is considered the sum of the individual
data rates being carried on the fiber for the defined application.
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AMERICAN NATIONAL STANDARD ATIS-0600015.2009

American National Standard for Telecommunications —

Energy Efficiency for Telecommunication EqQuipment:
Methodology for Measurement and Reporting -
General Requirements

1 Scopre, PURPOSE, & APPLICATION

1.1 Scope

This document provides the methodology to be used by vendors and third party test laboratories in the
formation of a telecommunications energy efficiency ratio (TEER). This document is the base standard
for determining telecommunications energy efficiency. Supplemental standards to this general
document, for specific types of equipment, will provide details on configurations, TEER formulas, and
other pertinent details for formulating the TEER value. This document is considered applicable to
wire-line or wireless network equipment to be deployed in controlled environments. This standard
does not apply to network equipment that is designed to be solely utilized in an outside plant
cabinet/enclosure.

Outside plant equipment is considered outside the scope of this standard at this time and may be
added in a later revision to this standard.

The initial document scope is modest to start with the intention of refining the data to be provided, the
measurement methods, and the reporting format over time.

The intent of this document, in conjunction with the associated supporting supplemental standards, is
to create a uniform method for measuring telecommunication equipment energy consumption (power)
as well as establishing efficiency metrics and reporting methods.

The concept of supplemental standards will allow for the development of individual standards to
address specific classes of equipment.

¢ This allows the set of standards (General Requirements plus supplemental) to address a wide
array of equipment.

¢ This method will permit the development of new supplemental standards to address new
technologies as the need arises.

¢ For example, ATIS 0600015.01.2009 is the supplemental standard for Server Requirements and
ATIS 0600015.02.2009 is the supplemental standard for Transport Requirements.

1.2 Purpose

This document provides a uniform methodology to measure equipment power and define energy
efficiency ratings for telecommunication equipment. This document serves as the base standard for all
supplemental ATIS-0600015.xx standards. This is a living document and is expected to evolve with
new technologies and equipment trends.
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1.3 Application

This standard is intended to standardize the test methodology, environmental factors, and utilization
of the equipment for measuring the energy used in the formation of the telecommunications energy
efficiency ratio. The specified procedures are intended to be applied in a controlled laboratory
environment. Testing is to be performed by a third party test laboratory. Vendor supplied
supplemental data can also be submitted to account for different configurations than those tested by
the third party test laboratory.

2 NORMATIVE REFERENCES

The following standards contain provisions, which, through reference in this text, constitute provisions
of this American National Standard. At the time of publication, the editions indicated were valid. All
standards are subject to revision, and parties to agreements based on this American National Standard
are encouraged to investigate the possibility of applying the most recent editions of the standards
indicated below.

ATIS-0600015.02.2009, Energy Efficiency for Telecommunication Equipment: Methodology for Measurement
and Reporting — Transport Requirements.!

ATIS-0600315.2007, Voltage Levels for DC-Powered Equipment Used in the Telecommunications
Environment.!

ISO/IEC 17025 Second edition 2005-05-15, General requirements for the compentence of testing and
calibration laboratories.2

3GPP TS 23.101, 3rd Generation Partnership Project; Technical Specification Group Services and System
Aspects; General Universal Mobile Telecommunications System (UMTS) architecture.3

3 DEFINITIONS, ACRONYMS, & ABBREVIATIONS

3.1 Definitions

3.1.1 Minimum Supported State (MSS): The minimum supported configuration that a vendor would
support, including the minimum amount of software to stabilize the system (e.g., Shelf common
equipment with redundancy where required and fans).

3.1.2 Declared TEER: TEER value stated by an equipment manufacturer. This may be directly
measured or calculated by the vendor.

3.1.3 Certified TEER: TEER value determined by measurements performed or witnessed by a Third
Party Test Laboratory.

314  Customer Premise Equipment (CPE): Equipment located on the customer’s side of the
demarcation point that is used as a part of the premise network. Examples of CPE include but are not

1 This document is available from the Alliance for Telecommunications Industry Solutions, 1200 G Street N.W.,
Suite 500, Washington, DC 20005. <http:/ /www.atis.org>

2 This document is available from the International Organization for Standardization.

< http:/ /www.iso.ch/iso/en/prods-services/ISOstore/store.html >

3 This document is available from the Third Generation Partnership Project (3GPP) at
< http:/ /www.3gpp.org/specs/specs.htm >.
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limited to modems, broadband home routers, power adapters, and set top boxes. For the purpose of
this family of standards, NTE is not considered CPE.

31,5 Demarcation Point (demarc): That point at which operational control or ownership of
communications facilities changes from one organizational entity to another.

NOTE - The demarcation point is usually the interface point between customer-premises equipment and external
network service provider equipment.

3.1.6 Third Party Test Laboratory: An independent test laboratory that is accredited to ISO/IEC
17025.

3.1.7 Network Terminating Equipment (NTE): Network Terminating Equipment. NTE is a general
term applied to equipment terminating a network connection. For example, NTE may terminate an
access circuit, converting the information to a form used by the CPE.

3.2 Acronyms & Abbreviations

ATIS Alliance for Telecommunications Industry Solutions
CPE Customer Premise Equipment

MSS Minimum Supported State

NEBS Network Equipment Building Systems

NTE Network Terminating Equipment

TEER Telecommunications Energy Efficiency Ratio

4 EQUIPMENT CLASSIFICATION

For the purposes of this standard, equipment shall be classified based on the application and the
location in the network. These classifications will apply to wire-line or wireless equipment. The
following equipment classifications are provided to support a common definition for equipment
measurements.

4.1 Equipment Type
41.1 Core Equipment

Core 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 signaling,
and for user generated information. [adapted from 3GPP TS 23.101]

4.1.2 Transport Equipment

Transport equipment enables information transfer capabilities between originating and terminating
access service facilities.

4.1.3 Access Equipment

Equipment whose purpose is to connect the core or transport network to the end user. This may be
equipment used to transmit data from the core network to a node within the network. This may also
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be equipment that transmits data from the core or node to the end user’s demarcation point. NTE and
wireless equipment are included within Access Equipment.

4.1.5 Customer Premise Equipment (CPE)

Equipment located on the customer’s side of the demarcation point that is used as a part of the premise
network. Examples of CPE include but are not limited to modems, broadband home routers, power
adapters, and set top boxes. For the purpose of this family of standards, NTE is not considered CPE.

4.1.6 Power Equipment

Power conditioning equipment including telecommunications type recitifiers, converters, and
inverters.

5 MEASUREMENTS

5.1 Power Measurements

Accurate measurement of energy consumed by a given piece of equipment is critical in determining the
overall energy efficiency for that product. Insufficient sample intervals and measurement durations
can lead to power measurement errors. Use of a power analyzer (or equipment with equivalent
capability and accuracy) is required for measuring the energy consumption of a given piece of
equipment.

It is assumed that DC power equipment meets the electromagnetic noise requirements of ATIS
0600315.2007, therefore the AC noise on the input power port(s) is not considered significant.

All equipment used for taking physical measurements shall be in a current state of calibration traceable
to NIST requirements or counterpart national metrology institute in other countries.

5.2 Environmental Consideration

5.21 Temperature
The equipment shall be evaluated at temperature of 25°C +3°C (77 £ 5°F).

5.2.2 Humidity
The equipment shall be evaluated at a relative humidity of 30% to 75%.

5.2.3 Barometric Pressure

The equipment shall be evaluated at a barometric pressure between 1020 and 812 mbar. This
corresponds to typical barometric pressure between an altitude of 60m (197ft) below sea level to 1829m
(6000ft) above sea level.
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5.2.4 Voltage

5.24.1 DC Powered equipment

The equipment shall be evaluated at a DC voltage of -53V +1V. (This level is consistent with the voltage
defined in ATIS-0600315.2007 for a -48 V4. powering system.)

Unless otherwise specified in a supplemental standard to this General Requirement Standard,
equipment using nominal DC voltages other than -48Vdc shall be evaluated at +2% of the specified
voltage. Where applicable, the typical steady state voltage as defined in ATIS-0600315.2007 shall be
used.

5.24.2 AC Powered Equipment
The equipment shall be evaluated with a source providing the following conditions:
¢ Total Harmonic Distortion </=2% up to and including the 13th harmonic
¢ At either of the following:
o 115 VAC+1%, 60 Hz £1% or
0 230 VAC£1%,50 or 60 Hz 1%

Unless otherwise specified in a supplemental standard to this General Requirement Standard,
equipment using other nominal AC voltages shall be evaluated at +1% of the specified voltage and
frequency.

5.3 Power Measurement Equipment

The measurement equipment used to measure voltage and current for the purposes of determining
energy or power for the equipment under test shall have the following minimum characteristics:

A minimum digitizing sample rate of 40kHz.

¢

¢ Input circuitry with a minimum bandwidth of 80kHz.

¢ Ability to log data over time and store the total measurement period.
¢

Overall measurement accuracy shall be within +/-1%.

Measurements may be performed with a variety of instruments. These range from voltage and current
meters with data acquisition capability to power analyzers capable of fully integrated measurement.

NOTE - Measurement equipment with higher digitizing rates and higher accuracy may be desirable to ensure
accurate measurement.

5.4 Power Source

DC power sources used to provide power to the equipment under test shall be capable of providing a
minimum of 1.5 times the power rating of the equipment under test.
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5.5 Equipment Stabilization

Equipment shall be allowed to stabilize and then operate for a minimum of 15 minutes before
measurements can be taken, except where otherwise noted in a supplemental standard.

5.6 Minimum Measurement Duration

Measurements shall be performed over a minimum period of 5 minutes, except where otherwise noted
in a supplemental standard. For equipment whose cycle time or energy saving mode requires a longer
measurement period, the minimum measurement period shall be increased to provide an accurate
indication of energy consumption.

5.7 Test Configuration

Equipment under test (EUT) with multiple power connections (including redundant connections) shall
have all feeds connected and the power flow from all feeds summed to obtain total system power.

Within this document, the typical environment in a Central Office is considered to be 27°C (81°F). The
energy consumed by fans may be higher when operating at 27°C than at lower temperatures. The data
reported for the equipment shall represent fan power expected when the equipment is operating in a
simulated environment of 27°C at sea level. To capture this potential higher energy consumption, one
of the following methods shall be used:

¢ Test in a thermally controlled environment of no less than 27°C.

¢ If fans are configurable, they shall be configured with speed settings representative of an
operating environment of 27°C at sea level.

¢ If fans are not configurable, a fan speed adjustment must be added to the measured system
power. With a modular system, the power from the fans may be evaluated once and
incorporated in the data matrix.

NOTE - Non-Configurable adjustments shall be identified within the test report.

Traffic shall flow throughout the system and shall exercise all features and functions for the specific
type of equipment. Traffic parameters shall be defined in each supplemental standard.

5.8 Energy Measurements

Measurements shall be performed for traffic conditions (line rate, profile, pattern, etc.) specific to the
equipment. For each traffic condition, power measurements shall be averaged over the recommended
test interval. The supplemental standards will further define the traffic conditions and requirements
for equipment. Examples of traffic conditions include but are not limited to 0%, 50%, 100%.

All energy measurements shall be taken at the main system power input (incorporating all operational
modules).

An additional measurement will be performed at a Minimum Supported State (MSS) and reported. For
some customers, this measurement provides useful information. The MSS data is not included in the
efficiency calculation. The definition of MSS will be further clarified within the supplemental standard,
where applicable.
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The measurements provided by this test method are not intended to be used for determining heat
release. Heat release is addressed by other industry standards.

5.8.1 Weighted Rating

The power measured from the applicable traffic conditions shall be weighted in the calculation of Protal
as defined in the appropriate supplemental standard.

5.9 Non-Modular System

In this type of system, all modules/ports are integrated with the chassis as one system and the
configuration can not be changed. The use of pluggable interfaces including -- but not limited to -
SFP’s, cable termination, GPIC, X2, XENPAK, and power supplies is typically considered non-modular.
There may be exceptions identified in the supplemental standards.

5.10 Modular System

A modular system is one in which multiple individual units are used to create a functional end
product. Energy measurements of the system may be taken on a per-module basis in order to
determine the individual power consumption of each component of the system. The individual
components power consumption will then be combined to determine the overall power consumption
of the system.

Modular systems may be measured in a typical configuration which represents a family of products.
Vendors may designate one or more configurations of their modular systems as “typical
configurations” and designate TEER ratings for those systems. Additional guidance will be provided
in supplemental standards.

6 TELECOMMUNICATIONS ENERGY EFFICIENCY RATIO (TEER)

Telecommunications Energy Efficiency Ratio (TEER) is the ratio of useful work over Power. Useful
work and Power will be derived in the associated supplemental standard. The TEER value will be
specific to the equipment classification within the supplemental standard. Comparing TEER values of
different classes of equipment may not be relevant. The following guidelines will be followed when
defining TEER for equipment:

¢ The scale will be fully defined in the supplemental standards such that typical TEER values
range from 1 to 1000.

¢ The higher the TEER value, the more energy efficient the equipment is compared to other like
equipment.

¢ The supplemental standard will define the TEER calculation details.
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In general, each TEER will follow the formula below:

UsefulWork
Power

TEER =

Where:

UsefulWork = Defined in the supplemental standard based on the

equipment function. Examples could be, but are not
limited to: data rate, throughput, processes per second,
etc.

Power = Power in Watts (dependent on the equipment measurement).

The following is a generic example of a TEER formula for Transport Equipment. For more detailed
information, please reference the applicable supplemental standard.

EXAMPLE - For Reference Only

In this example, the application must be described in terms of:

¢ The n required interfaces, for the application (listed as i=1 through n).

¢ The data rate, D, in Mbps appropriate for the networking interfacing protocol for
each required transport interface or port, i (listed for interface i=1 through n).
Applications which call for no interfaces or ports (such as a minimum supported state
which represents equipment during a commissioning phase), are assigned a value of
D=0.

The specified application described must then be setup complete with live representative
traffic on all the required interfaces and power measured in accordance with ATIS-
0600015.2009.

The certified TEER consists of the total data throughput, Dreer, divided by a weighted sum
of the actual measured power levels, Preer cerr. The Preer_cerr value is determined using
power levels as measured at three data utilization rates of 0%, 50%, and 100%.

DreEr

TEERcerT =

PTEER _ CERT

For any given configuration, the application Drger consists of the sum of the n interface data
rates, D,

n

Dreer= » . Di
i=1

The power level used in the certified TEER calculation, Preer_cert, is determined by the
summation of the application configuration power levels for each of the m modules, Pn,

8
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measured at three different data throughput utilization levels and weighted for typical
expected operation.

¢ D is the configuration power at data utilization of 0%, noted as Do.
¢ Py is the configuration power at data utilization of 50%, noted as Dso.

¢ Dy is the configuration power at data utilization of 100%, noted as Dioo.

The three data utilization states, and associated power levels, are weighted to reflect the
expectation that Transport equipment will typically be deployed with port interfaces which
are relatively highly filled. This reflects the general architecture where access products
aggregate traffic prior to connecting to a Transport product port.

An even weighting of the three data utilization levels would have resulted in a straight 33%
weighting per value of Po, Pso, and Pioo. This is modified for the certified Transport TEER to
provide the following definition for Preer pec, and reflects the expectation that Transport
product ports will generally be utilized at 50% to 100% of the port data rates over the service

lifetime of the product.
POj P50j n P1oo j

P =3 +
TEER_CERT ijl( 3 3 3 )

Applications which call for no interfaces or ports have no effective data rate (D=0) and
should be reported in the fractional form of TEERcgrr = 0/ Preer_cerr.

7 REPORTING

An example of a test reporting form is provided in Annex A. A test report shall be prepared that
contains the following minimum information:

¢
¢

*

* & o o

* & o o

Any relevant supplemental standard used.
Date and location of test.

Physical equipment configuration including physical dimensions and mounting used for testing
(e.g., shelf level, frame, wall mount).

Software Version operating on system.
Activated features and functions during testing.
Explanation of configuration chosen/ tested.

Method used to validate stated traffic flow under specified conditions. For example, describe
how the laboratory verified that the recommended traffic patterns met the conditions of the test
plan.

Support equipment used to verify operation of equipment.
Description of test equipment used for making measurements with calibration dates.
A block diagram with connection information. It is recommended that traffic flow be indicated.

Energy measurement results for all applicable test conditions as defined in the relevant
supplemental standard. (MSS, Maximum, alternate configurations, etc.)

Duration of actual energy measurement tests.
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¢ Identification of environmental conditions as defined in 5.1.
¢ Telecommunication Energy Efficiency Ratio (TEER).

¢ Report of any engineering judgment used during the evaluation.
NOTES:

+ It may be useful to store relevant raw test data.
+ Annex A provides an example of a data report.

10
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Annex A
(informative)

A TELECOMMUNICATIONS ENERGY EFFICIENCY RATIO REPORTING FORM EXAMPLE

Telecommunications Energy Efficiency Ratio Reporting Form Example

Product: Super Switch Base Standard: ATIS-0600015.2009
Test Sponsor: Acme Supplemental Standard ATIS-0600015.02.2009
Tested By: Testing Labs Test Date: June 15, 2009
Test Location: Somewhere, NA Publication Date: June 30, 2009
TEER Type Declared/Certified Declared TEER Tabulated based on
Information individual card
measurements

TEER Ratio 725

11
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System Under Test

Hardware

Description:

6U OC-3 Switch (Model Super Switch)

336 Single-mode LC-type OC-3 connectors

Dimensions:

23"W X 12D X 10.5"H

Configuration | Shelf

Mounting:
Fan Compensation | Adjusted to 85% fan speed to simulate a 27C environment.

Power

Modifications | None
required

Software
Firmware version:: | 4.02c
Boot loader version: | 1.15

Configuration Notes and Software Tuning Parameters:

Configuration
Notes:

System connected to 30 SONETBIaster XYZ SONET traffic generators

Software Tuning
Parameters:

System Under Test set to factory defaults. Virus scanning and
encryption features disabled for this test.

Annotated Picture of System Under Test

<insert picture of test system here, with significant items identified by callouts in the picture>

12
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Environmental Test Conditions

Criteria | Specified Conditions Test Conditions
Test Duration | Minimum 5 minutes 10 minutes
Ambient | 25 + 3°C (77 +5°F) 23.2°C
Temperature:
Relative Humidity: | 30% - 75% 50%
Pressure: | 1020 to 812 mbar 949 mbar
Feed Voltage: | -53 +1 VDC -53.0 vDC
Supply Power Ratio | minimum1.5 time rated Power 3000 Watts
(1500 Watts for system under test)

Energy Analyzer

Hardware Vendor:

Power Analyzer

Model: | Super Analyzer 1
Serial Number: | 9099909
Calibration Institute | Cal Labs
Accredited by: | NIST
Calibration Label: | 07-0001Q

Calibration Date:

December 27, 2007

Power Feed Sizing

Minimum: | 1A at minimum supported system configuration
Maximum: | 25A at maximum supported system configuration
Total Power Feeds: | 4
Feed Redundancy: | 2N (2+2)

Contact Information Regarding This Report

Name: | Jenny Doe
Phone: | 555-555-5555
E-mail: | jennyt@tptltesting.com
URL: | www.tptltesting.com

Other notes:

Matrix for Modular System:

13
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FOREWORD

The information contained in this Foreword is not part of this American National Standard (ANS) and has not been processed
in accordance with ANSI’s requirements for an ANS. As such, this Foreword may contain material that has not been subjected

to public review or a consensus process. In addition, it does not contain requirements necessary for conformance to the
Standard.

The Alliance for Telecommunication Industry Solutions (ATIS) serves the public through improved understanding between
carriers, customers, and manufacturers. The Network Interface, Power, and Protection Committee (NIPP) - formerly T1E1 -
develops and recommends standards and technical reports. The standards and technical reports are related to power systems,
electrical and physical protection for the exchange and interexchange carrier networks, and interfaces associated with user
access to telecommunications networks.

ANSI guidelines specify two categories of requirements: mandatory and recommendation. The mandatory requirements are
designated by the word shall and recommendations by the word should. Where both a mandatory requirement and a
recommendation are specified for the same criterion, the recommendation represents a goal currently identifiable as having
distinct compatibility or performance advantages.

Suggestions for improvement of this document are welcome. They should be sent to the Alliance for Telecommunications
Industry Solutions, Network Interface, Power, and Protection Committee (NIPP) Committee Secretariat, 1200 G Street NW,
Suite 500, Washington, DC 20005.
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AMERICAN NATIONAL STANDARD ATIS-06000015.01.2009

American National Standard for Telecommunications —

Energy Efficiency for Telecommunications Equipment:
Methodology for Measurement and Reporting -
Server Requirements

1 ScoPE, PURPOSE, & APPLICATION

1.1 Scope

This document provides the methodology to be used by vendors and third party independent
laboratories in the formation of a telecommunications energy efficiency ratio. The requirements and
definitions in this document are for the server class of products that are deployed in the
telecommunications industry. This supplemental standard represents one part of the larger ATIS suite
of standards concerning Telecommunications Energy Efficiency (ATIS-0600015.2009). This
supplemental standard (ATIS-0600015.01.2009) specifically addresses server equipment and is to be
used in conjunction with ATIS-0600015.2009.

1.2 Purpose

This document provides a set of definitions, requirements, and guidelines for calculating the
Telecommunications Energy Efficiency Ratio (TEER) of a system or network configuration consisting of
server products. The test methodology used to independently verify the power consumption used as
part the TEER calculation is addressed in ATIS-0600015.2009.

1.3 Application

This document (and supporting documentation) is intended to be used by communication network
operators, equipment manufacturers, suppliers, and test laboratories as a standard method for
determining the energy consumption required to address a specific application. By comparing the
TEER reports of multiple configurations that meet a common set of requirements, a communications
network operator can select equipment configuration that meets their energy consumption targets. In
order to normalize the results, the network operator is required to specify the configuration details
through an application description process.

2 NORMATIVE REFERENCES

The following standards contain provisions which, through reference in this text, constitute provisions
of this American National Standard. At the time of publication, the editions indicated were valid. All
standards are subject to revision, and parties to agreements based on this American National Standard
are encouraged to investigate the possibility of applying the most recent editions of the standards
indicated below.
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ATIS-0600015.2009, Energy Efficiency for Telecommunications Equipment: Methodology for Measuring and
Reporting General Requirements.!

SPECpower_ssj2008 V1.01, SPECpower_ssj2008.2

3 DEFINITIONS, ACRONYMS, & ABBREVIATIONS

3.1 Definitions

311 Server: A computer that provides goods or services to other computers or other network
equipment.

3.2 Acronyms & Abbreviations

ATIS Alliance for Telecommunications Industry Solutions
SPEC Standard Performance Evaluation Corporation
TEER Telecommunications Energy Efficiency Ratio

4 EQUIPMENT DESCRIPTION

4.1 Server EqQuipment

Servers are types of computers that provide goods or services to other computers; they are commonly
found in many networks. Examples of servers include but are not limited to the following;

File server

Mail server

Database server

Authentication server

Web server

Media server

® & & & o o o

Game server

Servers are often characterized by workloads that require the server to process, convert, or otherwise
service requests from network-connected equipment.

1 This document is available from the Alliance for Telecommunications Industry Solutions, 1200 G Street N.W.,

Suite 500, Washington, DC 20005. < http:/ /www.atis.org >

2 This benchmark is available from the Standard Performance Evaluation Corporation, 6585 Merchant Place, Suite 100,
Warrenton, VA 20187, USA < http://www.spec.org >
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5 METRIC DEFINITION

5.1 Preamble

SPEC has defined a power efficiency metric called SPECpower_ssj2008 to measure the performance of
servers across a variety of different load points. This benchmark measures server side Java
performance. More information on this benchmark can be found at < http://www.spec.org >.
SPECpower supports several different models of power meters and automatically produces an official
report for benchmark runs (see the SPEC web site for one example report).

The SPECpower_ssj2008 benchmark runs on a system under test, with a separate server running as a
controller to collect information from the system under test and from the power analyzer. Figure 1
below (adapted from the SPECpower_ssj2008 User Guide) shows a basic configuration:

Controller

Communication Comrmunication
wiag RS-232 § via TCRYIP
or USH H AR

U] Jamod D

552008
Wiorkload

Power Analyzer ' System Under

Test

Figure 1: Typical SPECpower_ssj2008 Configuration

While the current version SPEC is defined to work with individual servers only, SPEC is expecting to
release an updated version of the SPECpower_ssj2008 benchmark that will allow multiple servers
and/or multiple meters to be used during benchmark runs. This is a key development that will enable
server blades to be measured with SPECpower.

SPECpower is currently defined to work with AC-powered systems. However, the existing
SPECpower benchmark will measure power usage with at least some of the meters accurately with DC
systems without needing to change the SPECpower benchmark at all.

The duration of the test is controlled by the SPECpower_ssj2008 software in the controller. This may
deviate from the duration specified in the general standard (ATIS-0600015.2009).
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5.2 Server TEER

The SPECpower framework allows multiple different parameters to be adjusted for internal
benchmarking runs, but all results used for compliance with this specification must meet the
requirements called out in the SPECpower Run and Reporting Rules document, with the notable
deviation that DC-powered servers will have the appropriate DC power input.

During each benchmark cycle, SPECpower performs several calibration runs before testing the system
at different load levels (100%, 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 10%, and “Active Idle”).
SPECpower computes the average power consumption at each of these load levels. Refer to Figure 2
below for an example.

SPECpower_ssj2008 — Transactions
~ Peak xx Server, 4x1GB, 1x HDD, Pwr Mgmt On
Throughput

calibration levels

Power (Watts)

Figure 2: Example SPECpower Workload Iteration

5.2.1 Determining the TEER value

The SPECpower output document shall be included with the reported test data. The standard report
provides the average power consumption and work performed at each load level shown in Figure 2
above. In addition, SPECpower_ssj2008 computes an overall SPECpower_ssj2008 value that is the sum
of the work performed at each level divided by the sum of the average power consumption at each
level.

According to ATIS-0600015.2009, the ATIS TEER ratings are expected to be between 1 and 1000. Since
the highest SPECpower_ssj2008 values listed on the SPEC web site are slightly over 1000 (as of first
publication), but are expected to improve over time, the TEER value shall be calculated as follows,
rounded to the nearest whole value:

TEER = SPECpower_ssj2008 rating / 10
For example, a product with a SPECpower_ssj2008 rating of 1088 would have a TEER value of 109.

6 TEST PROCEDURE

6.1 Equipment Configuration

The test methodology and test conditions used to independently verify the power consumption shall
meet the requirements called out in both the SPECpower Run and Reporting Rules document and ATIS-
0600015.2009, as well as this document. Where conflicts occur, this document and the general
requirements standard take precedence.
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7 REPORTING AND DOCUMENTATION

7.1 Define Specific Measurements Outside the Scope of the General Document

All products claiming compliance with this specification shall provide the information as defined in
ATIS-0600015.2009. In addition, the standard report produced by SPECpower_ssj2008 shall be
appended to the document.






