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NOTICE

The Society of Cable Telecommunications Engineers (SCTE) Standards and Recommended Practices
(hereafter called documents) are intended to serve the public interest by providing specifications, test
methods and procedures that promote uniformity of product, interchangeability, best practices and
ultimately the long term reliability of broadband communications facilities. These documents shall not in
any way preclude any member or non-member of SCTE from manufacturing or selling products not
conforming to such documents, nor shall the existence of such standards preclude their voluntary use by
those other than SCTE members, whether used domestically or internationally.

SCTE assumes no obligations or liability whatsoever to any party who may adopt the documents. Such
adopting party assumes all risks associated with adoption of these documents, and accepts full
responsibility for any damage and/or claims arising from the adoption of such Standards.

Attention is called to the possibility that implementation of this document may require the use of subject
matter covered by patent rights. By publication of this document, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. SCTE shall not be responsible for
identifying patents for which a license may be required or for conducting inquiries into the legal validity
or scope of those patents that are brought to its attention.

Patent holders who believe that they hold patents which are essential to the implementation of this
document have been requested to provide information about those patents and any related licensing terms
and conditions. Any such declarations made before or after publication of this document are available on
the SCTE web site at http://www.scte.org.

All Rights Reserved
© Society of Cable Telecommunications Engineers, Inc. 2012

140 Philips Road
Exton, PA 19341
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1 Introduction

This specification provides physical, environmental, electrical and sustainability requirements for equipment
deployed in mission critical cable system headends, hub sites and data centers.

1.1 Purpose

The specification purpose is to define product environmental and sustainability requirements 1) by referencing
existing international standards, 2) by using requirements from cable operator specifications, and 3) by adding cable
system specific requirements as needed. It is not the intent of this document to replace existing standards or cable
operator requirements.

1.2 Scope

This specification defines product physical, environmental, electrical, and sustainability requirements during
transportation, storage, operation, and disposal. The specification is limited to indoor shelf, frame, rack, and cabinet
level mission critical cable systems equipment.  Facilities for which this specification generally applies are network
data centers and cable headends. This specification also applies to unmanned or remotely monitored distribution
hubs where hub location, construction, and HVAC capabilities can result in less tightly controlled ambient operating
climates and longer duration environmental stresses. The specification does not address requirements for outside
cable plant equipment.

1.3 Target Equipment
Example equipment includes CMTSs, receivers, modulators, video encoders, multimedia gateways, servers, routers,

switches, network equipment, network storage units, edge routers, add-drop multiplexors and edge QAMSs.
Uninterruptable Power Supplies are not in scope for this document.

1.4 Requirements Syntax
Throughout this document, specific words are used to define the requirements significance. These words are:

“shall" This word means that the item is an absolute requirement of this specification.
"shall not" This phrase means that the item is an absolute prohibition of this specification.
"should" This word means that there may be valid reasons in particular circumstances to

ignore this item, but the full implications should be understood and the case carefully
weighed before choosing a different course.
"should not" This phrase means that there may exist valid reasons in particular circumstances
when the listed behavior is acceptable or even useful, but the full implications should
be understood and the case carefully weighed before implementing any behavior
described with this label.
This word means that this item is truly optional. One vendor may choose to include
the item because a particular marketplace requires it or because it enhances the
product, for example; another vendor may omit the same item.

may
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1.5 Document Structure
This document is structure is provided in Table 1-1.

Table 1-1: Document Structure

Section | Section Title Description

#

1 Introduction This section defines the document purpose, scope, targeted equipment and
requirements syntax. It also provides a summary of the content for each top level
document section.

2 Physical This section describes the equipment physical requirements. It identifies applicable

Requirements frame and cabinet physical criteria, equipment labels, and cable routing criteria.
3 Environmental This section specifies environmental requirements. This includes requirements for
Requirements equipment storage, transportation, handling, operation and safety. Requirements for
equipment climate, vibration, shock, earthquake resistance and contamination
resistance are specified.

4 Electrical This section specifies equipment Electrical Static Discharge (ESD), Electromagnetic

Requirements Compatibility (EMC), and grounding/bonding requirements. EMC criteria include
radiated emissions, conducted RF emissions, RF immunity, Electronic Fast Transient
(EFT) immunity and surge immunity.

5 Sustainability This section addresses equipment energy efficiency, energy monitoring, and

Requirements equipment ecology. Methods to evaluate equipment efficiency, to monitor power
consumption, to monitor equipment temperature and to configure equipment
efficiency are included. Equipment ecology provides guidelines for environmentally
conscious equipment design, manufacturing, and disposal. This includes product life
cycle management, material selection, hazardous waste material handling, and
material recycling requirements. The ecology section also specifies equipment
airflow, heat release, and acoustic emissions.

6 Quality This section addresses requirements to assess product quality and reliability.

Requirements
Appendices Appendices list normative and informative references used in this document.
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1.6 Acronyms

Table 1-2: Acronyms

AC Alternating Current
ANSI American National Standards Institute
ASD Acceleration Spectral Density
ASHRAE American Society of Heating, Refrigerating and Air-conditioning
ATIS Alliance for Telecommunications Industry Solutions
BER Bit Error Rate
BOB Buffered on Board
CFM Cubic Foot per Minute
CFR Code of Federal Regulations (US)
CE Consumer Electronics
CISPR Special International Committee on Radio Interference
DC Direct Current
DCS Digital Cross Connect Systems
eCFR Electronic Code of Federal Regulations (US)
EC European Community
ECC Error-correcting Code
ECMA Ecma International®
(formally European Computer Manufacturers Association)
EFT Electronic Fast Transient
EIA Electronic Industries Alliance
EMC Electromagnetic Compatibility
ETSI European Telecommunications Standards Institute
EUT Equipment Under Test
ICT Information and Communication Technology
IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronic Engineers
ISDN Integrated Services Digital Network
IT Information Technology
ITE Information Technology Equipment
MPEG Motion Picture Experts Group
PDA Personal Digital Assistant
PSTN Public Switched Telephone Network
OEM Original Equipment Manufacturer
(0N Operating System
QAM Quadrature Amplitude Modulation
RAM Random-access Memory
ROADM Reconfigurable Optical Add-drop Multiplexer
RoHS Restriction of Hazardous Substances
SCTE Society of Cable Telecommunications Engineers
SDH Synchronous Digital Hierarchy
SONET Synchronous Optical Network
SMS Sustainability Management Subcommittee
SPEC Standard Performance Evaluation Corporation
TEER Telecommunications Energy Efficiency Ratio
U Unit, Short for Rack-Unit, Measure of vertical rack space, 1U=1.75" (44.45mm)
USB Universal Serial Bus
WDM Wavelength-division Multiplexer
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2 Physical Requirements

2.1 Frame and Cabinet
1. Equipment frames and cabinets should comply with international standards for uniform frameworks.
2. Open racks should comply with EIA/ECA-310-E-2005: Cabinets, Racks, Panels, and Associated Equipment
Recommended open rack dimensions are:*
* Height: 2130 mm (84 in)

e Width: 560 mm (23 in) for 19-inch equipment
660 mm (26 in) for 23-inch equipment
*  Depth: 300 (12 in) with extenders to support wider depth equipment as needed

3. Closed frames, cabinets and equivalent frameworks should comply with ANSI T1.336-2009, Engineering
Requirements for a Universal Telecom Framework. Noteworthy criteria specified in ANSI T1.336-2009
includes:

»  Cabinet outer dimensions based on EN 300 119-2, V2.1.2, 2009-12; Environmental Engineering (EE);
European telecommunications standard for equipment practice; Part 2: Engineering requirements for
racks and cabinets and EN 300 119-3, V2.1.2, 2009-12; Environmental Engineering (EE); European
telecommunications standard for equipment practice; Part 3: Engineering requirements for miscellaneous
racks and cabinets

0 Widths: 600, 750, 900 mm (23.62, 29.52, 35.43 inches)
o Depths: 600, 750, 900 mm (23.62, 29.52, 35.43 inches)
0 Heights: 2130 mm (84.0 inches)

e Three recommended minimum rated equipment loads of 441, 882, and 1323 pounds
¢ Required static load tests with a maximum deflection point of 50 mm (2 inches) when subjected to a static
force twice the rated load capacity.
«  Dynamic load tests per ATIS 0600329, Edition 8 2008, Network Equipment Earthquake Resistance
e Fire resistant compliant with ANSI T1.307-2007: Fire Resistance Criteria — Ignitability Requirements for
Equipment Assemblies, Ancillary Non-Metallic Apparatus, and Fire Spread Requirements for Wire and
Cable
e Ground bonding between frames per AT1S-0600333.2007, Grounding and Bonding of Telecommunications
Equipment
4. No protrusions shall extend beyond a cabinet front or rear.
Frames shall provide holes in a horizontal surface at the base of the frame to allow anchoring to the floor.
6. Shelf level equipment shall provide brackets (or equivalent methods) that support equipment mounting to a
variety of cabinet widths and depths. Dimensions that should be supported are provided in Table 2-1.

o

! These are the open rack dimensions recommended in GR-63-CORE for central offices and equivalent facilities.
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Table 2-1: Example Cabinet Dimensions?

Width (inches) Depth (inches) Height (height) U TYPE

19 16.5 84 45 Open rack
19 24.289 83.72 45 Open rack
21.063 32.063 85.875 45 Cabinet
23.62 42.13 78.39 42 Cabinet
23.62 42.13 88.9 48 Cabinet
27.16 43.37 84.5 45 Cabinet
27.6 43.3 78.5 42 Cabinet
29.53 42.13 78.39 42 Cabinet
29.53 42.13 88.9 48 Cabinet
31.5 46.5 84 45 Cabinet
31.5 48 95 51 Cabinet

2.2 Equipment Static Load

No mechanical damages or visible deformation shall occur when the equipment housing is subjected to a static load
of 25 Ibs. for a period of one (1) minute. This equipment shall withstand the static load when applied to the top,
bottom, right side, and left side of the equipment both when it is free standing and when it is housed in a rack or
cabinet using the OEM supplied mounting brackets.

2.3 Impact Force Resistance
After impact force of 5.0 ft-lbs. by free fall of a 2 inch diameter, 1.18 Ib. solid smooth steel sphere on all chassis
surfaces except surfaces housing electronics or connectors, the equipment:
1. Shall not be distorted in any manner such that wire-to-ground or wire-to-chassis spacing is reduced below the
following values:

a. For Vrms peak <=50:1/16”

b. For50 < Vrms peak <= 150: 1/4"

c. For 150 < Vrms peak <= 600: 1/2"
2. Shall not be distorted such that the chassis contacts any non-insulated high voltage surfaces or components.
3. Shall not cause any open exposures to non-insulated parts.

2.4 Microphonics Emissions

Mechanical shocks or vibrations to operating equipment with a minimum impact energy of 0.7 joules
(Newton/meters) shall not cause output port spurious signals, electrical noise, signal interruptions, or signal
discontinuities.

2.5 Dissimilar Metals — Galvanic Compatibility
Galvanic Compatibility is defined as the differential in Anodic Index Voltage between the various metals at the
junction. The maximum Anodic Index (V) differential limit for equipment shall not be greater than +/-0.50 Volt.

2.6 Equipment labels and markings

1. Equipment vendor and product identification shall be visible when the unit is installed.

2. Labels for equipment user panels, connectors, controls, and power connections shall be shall be visible when
unit is installed and shall be located near their intended function.

3. Equipment certifications, compliances, approvals, and warning labels shall be visible when the unit is installed
and shall be provided in the equipment user documentation.

4. Labels that display serial numbers, MAC addresses and similar information shall be visible when the equipment
is installed.

5. Labels shall be implemented in sufficient contrast to assure legibility in non-optimum lighting.

% These rack dimensions were identified in a survey of racks and cabinets in facilities of one major North American MSO.
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6. Labels shall not peel, wear, crack, fade or blister in the environmental conditions in which the equipment will
operate.

7. Sﬁelf level equipment labels should not be placed on the top, bottom, or side.

8. Equipment should provide an area to affix a MSO placed equipment barcode or equivalent label.

Laser light emitting ports shall be capped or shuttered, and equipment containing laser outputs of Class 2 or higher

shall contain Warning, Explanatory and Aperture labels and documentation in accordance with

21CFR1040;*“PERFORMANCE STANDARDS FOR LIGHT EMITTING PRODUCTS”, Code of Federal

Regulations, Title 21—Food and Drugs, Chapter 1-Food and Drug Administration, Department of Health and

Human Services, Subchapter J-Radiological Health, Part 1040, 21CFG1040.10 and/or IEC 60825-1, Edition 2.0,

Safety of Laser Products — Part 1: Equipment Classification and Requirements.

2.6.1 Packaging and Shipping Labels
1. Equipment package bar code shall be placed such that it can be read and/or scanned without removing the
equipment from its package or wrapping material.
Equipment shipping package shall have bar codes indicating its contents placed on the front upright surface.
Equipment packaging shall comply with CEA-556-C, Outer Shipping Container Label Standard.
Equipment packaging shall comply with CEA-624-A, Product Package Bar Code Label Standard for Non-
Retail Applications.

powmn

2.6.2 ESD Labels and Documentation
1. Equipment shall be labeled in compliance with E1A-471-1996, Symbol and Label for Electrostatic Sensitive
Devices.
2. The ESD label should be located on the equipment front. Alternative locations may be used if there is no room
for a front of equipment label.
3. Equipment documentation shall specify any ESD sensitivity issues.
4. Instructions and procedures to prevent ESD problems shall be provided in the equipment user documentation.

2.7 Agency Compliance

1. Equipment shall comply with applicable international, national, and local compliance agencies. Examples
include FCC Part 15, FCC Part 76, UL 60950-1 (or IEC/EN 60950-1), and IEC 60065.

2. Equipment should comply with (RoHS) Directive 2011/65/EU OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 8 June 2011 on the restriction of the use of certain hazardous substances in electrical and
electronic equipment (recast). This directive set criteria to eliminate the use of hazardous materials such as lead,
mercury, cadmium, hexavalent chromium, poly-biphenlysi (PBB) or polybrominated diphenyl (PBDE) from
electronic and electrical products.

2.8 Equipment Cable Routing

Equipment that requires large amounts of cabling should support methods to facilitate cable routing to cable
conduits in a manner that eliminates or minimizes the interference to equipment cooling airflow intake and exhaust
ports. Example methods included cable trays, routing strap attachments, cable routing brackets, etc.

2.9 Floor Loading

1. Equipment vendors shall include accurate product weight in kilograms (grams) and pounds in the product
documentation.

2. Modular equipment with numerous configuration options shall include accurate weight of plug-in modules as
well as instructions or web sites to compute product weight based on equipment configuration.
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