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OT-21e User Guide

IN THIS CHAPTER

Who Should Read This Guide

Structure of This Guide

Conventions Used in this Guide

Warnings, Cautions,

Recommendations, and Notes

m Related Documents and
Information

m Where to Find Answers to Product
and Document Questions

m What's New in This Guide

How to Use This Guide

Who Should Read This Guide

Chapter 1, Product Overview, is written for non-technical audiences who need
general information about the product. Chapter 2, Functional Overview, and
subsequent chapters contain technical information about the product. Other
chapters and appendixes describe installation, maintenance, and configuration
instructions or details primarily intended for qualified maintenance personnel.

Structure of This Guide

This guide contains the following sections:

Chapter, Title

Description

How to Use This Guide

Describes the audience, the features of this guide, and related
information.

Chapter 1, Product
Overview

Provides a high-level description of the OT-21e, hardware and
software requirements, product configurations, and product
features.

Chapter 2, Functional
Overview

Provides a functional description of the OT-21e, including basic
information applicable to the entire product, and a functional
description of the component hardware and specifications.
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Chapter, Title

Description (Continued)

Chapter 3, Installing the
OT-21e

Contains an overview of installing the OT-21e, a guide to
determining the configuration of the OT-21e, and installation and
connection procedures for the OT-21eand antenna. The chapter
concludes with the Installation Completeness Checklist.

Chapter 4, Power-Up and
Configuration

Contains an overview of the power-up sequence, connecting the
OT-21e unit to a laptop, PC, or terminal for setting options and
provisioning, and a guide to using the Interactive ASCII optioning
interface and command language, including all commands, syntax,
and usage examples.

Chapter 5, Commissioning
Tests

Contains a commissioning acceptance test, the equipment required
for testing, and the commissioning tests to perform on the installed

OT-21e. This chapter concludes with the Commissioning Test Data
Sheet for recording test results.

Chapter 6, Maintenance

Provides information about preventive and corrective maintenance,
re-ordering subassemblies, accessories, and re-shipment of the
product.

Chapter 7, Repair and
Troubleshooting

Provides a list of alarm conditions, recorded events, and
troubleshooting guidelines for the OT-21e.

Appendix A, Regulatory
Requirements

Contains safety and EMC standards and requirements for the
OT-21e.

Appendix B, OT-21e
Configuration Options

Contains a table of software options that can be used to configure or
customize the operation of the OT-21e hardware.

Appendix C, ICS
Commands

Describes the operation of the Interactive ASCIl mode for OT-21e
communications.

Appendix D, TL1
Commands

Describes the operation of the TL1 mode for OT-21e
communications.

Appendix E, Default
Configuration Settings:

Lists the OT-21e factory default settings.

Appendix F, Accessories
and Ordering

Contains information and specifications required for ordering
antennas, antenna accessories, mounting, and connectivity
accessories.

Appendix G, Specifications

Provides specifications for the OT-21e and for its functional
components. Categories include: operating conditions, power
inputs, clock inputs and outputs, indicators, EMC and safety
standards, and chassis dimensions.

Appendix H, Reference
Materials

Contains references to pertinent industry documentation.

Xiv
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Conventions Used in this Guide

This guide uses the following conventions:

Acronyms and Abbreviations — Terms are spelled out the first time they
appear in text. Thereafter, only the acronym or abbreviation is used.

Revision Control — The title page lists the printing date and versions of the
product this guide describes.

Typographical Conventions — This guide uses the typographical
conventions described in the table below.

When text appears
this way...

... it means:

OT-21e User Guide

The title of a document.

CRITICAL
PORT-A
J1

An operating mode, alarm state, status, or
chassis label.

Press Enter.
Press Print Scrn.

A named keyboard key.

The key name is shown as it appears on the
keyboard. An explanation of the key’s acronym or
function immediately follows the first reference to
the key, if required.

oT-21
Username:

Text in a source file or a system prompt or other
text that appears on a screen.

ENGINE TDATA
STATUS

A command you enter at a system prompt or text
you enter in response to a program prompt. You
must enter commands for case-sensitive
operating systems exactly as shown.

A re-timing application

A word or term being emphasized.

Symmetricom does not
recommend...

A word or term given special emphasis.
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War nings, Cautions, Recommendations, and Notes

Warnings, Cautions, Recommendations, and Notes attract attention to essential
or critical information in this guide. The types of information included in each are
explained in the following examples.

Warning: To avoid serious personal injury or death, do not

A disregard warnings. All warnings use this symbol. Warnings
are installation, operation, or maintenance procedures,
practices, or statements, that if not strictly observed, may
result in serious personal injury or even death.

Caution: To avoid personal injury, do not disregard

A cautions. All cautions use this symbol. Cautions are
installation, operation, or maintenance procedures,
practices, conditions, or statements, that if not strictly
observed, may result in damage to, or destruction of, the
equipment. Cautions are also used to indicate a long-term
health hazard.

ESD Caution: To avoid personal injury and electrostatic

@ discharge (ESD) damage to equipment, do not disregard
ESD cautions. All ESD cautions use this symbol. ESD
cautions are installation, operation, or maintenance
procedures, practices, conditions, or statements that if not
strictly observed, may result in possible personal injury,
electrostatic discharge damage to, or destruction of, static
sensitive components of the equipment.

Electrical Shock Caution: To avoid electrical shock and

& possible personal injury, do not disregard electrical shock
cautions. All electrical shock cautions use this symbol.
Electrical shock cautions are practices, procedures, or
statements, that if not strictly observed, may result in
possible personal injury, electrical shock damage to, or
destruction of components of the equipment.

Recommendation: All recommendations use this symbol.
Recommendations indicate manufacturer-tested methods
or known functionality. Recommendations contain
installation, operation, or maintenance procedures,
practices, conditions, or statements, that provide important

information for optimum performance results.
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Note: All notes use this symbol. Notes contain installation,
operation, or maintenance procedures, practices,
conditions, or statements, that alert you to important
information, which may make your task easier or increase
your understanding.

=

Related Documents and | nformation

Other helpful documents are listed below. See your Symmetricom representative
or sales office for a complete list of available documentation.

m  OT-21e Warnings, Cautions, and Recommendations, item number
12713148-102-2

m  OT-21 Download Application, item number 12713224-000-2

Note: Symmetricom offers a number of applicable product
training courses. Contact your Symmetricom representative
or sales office for a complete list of courses and outlines.

=

Whereto Find Answersto Product and Document
Questions

For additional information about the products described in this guide, please
contact your Symmetricom representative or local sales office. You may also
complete and return the Reader Comment Form located in the back of this guide.

We appreciate your suggestions of ways to improve any part of this guide. Please
make your suggestions on a copy of the affected page and include it with the
reader comment form on page 283.

What’s New in This Guide

This revision of the guide has the following changes from the previous revision:
m  Added TL1 command interface information to all appropriate chapters.

m  Created Appendix D for TL1 command information.

m Updated ICS command information in Appendix C.
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OT-21e User Guide

IN THIS CHAPTER

m System Description
m Hardware Configurations
m Product Features

Chapter 1 Product Overview

The OT-21e family of network synchronization products provide timing solutions
for central office (CO), end office, customer premises equipment room (CPER)
sites, controlled environmental vaults (CEV), and telecommunications and data

communications network operations.
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System Description

The OT-21e is available in a variety of configuration combinations and options,
allowing the unit to be tailored to your specific needs. The Primary Reference
Receiver (PRR) configuration features a highly accurate and reliable Primary
Reference Source (PRS) that derives Stratum 1 timing from Code Division
Multiple Access (CDMA) (patent pending) or Global Positioning System (GPS)
radio signals. The Synchronization Supply Unit (SSU) configuration adds the
ability to accept two input sources that can be re-timed to synchronize with the
PRS signal. A variation of the SSU configuration eliminates the PRS and re-timing
functionality and derives clocking from the input signals. The input signals can
either be DS1, E1, or 2048 kHz.

Some of the optional features introduced in this chapter include:

m  Chassis — DE9 or RF (metric coaxial) connectors

m  Outputs — Two DS1/E1 outputs plus two clock option cards. Each clock option
card provides four outputs. Clock option cards are available for Composite
Clock (CC), 2048 kHz, and DS1/E1 Alternate Mark Inversion (AMI)

m  Oscillator — Rubidium (Stratum 2) or Quartz (Stratum 3E)

Note: The OT-21e with SSU function performs as a Timing
Signal Generator (TSG) as defined in Telcordia Technologies,
Inc. (formerly Bellcore) GR-378.

=

The OT-21e with PRR function conforms to Telcordia
Technologies, Inc. GR-2830 and ITU, ANSI, and ETSI
requirements for a PRS.

1.1 System Description

20

The OT-21e is available in multiple configurations. OT-21e units are available with
either a Stratum 3E quartz or Stratum 2 rubidium local oscillator and the chassis is
available with DE9 or DE9 and RF metric coaxial connectors.

All OT-21e configurations can provide up to 10 outputs: two primary fixed outputs,
and eight additional outputs in two sets of four identical outputs designated as
Output Group A and Output Group B. Each set of four outputs provides identical
clock output signals in one of these formats: Composite Clock, AMI DS1/E1 clock,
or 2048 kHz.

Models with SSU function also provide two inputs for either DS1, E1, or 2048 kHz

that can be used for clock recovery. A model with SSU function but without the
radio receiver is also available.
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Chapter 1, Product Overview

Communication with the OT-21e unit is accomplished either by the Interactive
Command Set (ICS), or Transaction Language 1 (TL1) command protocol
languages. Communication is either through the local EIA-232 communications
ports or an Ethernet port.

Default factory settings are stored in FLASH ROM while current as well as
previous saved configurations settings and the last 10 events are stored in
NVRAM. The OT-21e firmware can be updated in the field by downloading current
versions to the unit's FLASH ROM using the Ethernet port. Refer to Section 6.1,
Software Maintenance.

1.2 Hardware Configurations

The OT-21e is available with a number of options, described in detail in Table B-1
and Table B-2. A label on the back of the unit provides the item number.

The OT21e ordered in these factory-defined configurations:

m  Primary Reference Receiver (PRR) — This configuration applies an
output-only Primary Reference Source (PRS), utilizing a GPS or CDMA radio
receiver as the timing reference to generate two DS1/E1 clock output signals
and eight optional output clock signals.

m  Synchronization Supply Unit (SSU) — This configuration applies an SSU
and PRR using a GPS or CDMA radio receiver. This unit has the same
functionality as a PRR, but also has two input channels that can be used as a
reference source or for re-timing functions.

m  Synchronization Supply Unit without Radio Receiver — This configuration
provides the functionality of a Synchronization Supply Unit as described
above, but uses the input channels as the timing reference since no radio
receiver is available on this configuration.

Options available for each configuration include:

m  Stratum 3E Quartz or Stratum 2 Rubidium Local Oscillator
m  GPS or CDMA radio receiver

m  Two optional quad-output cards allow the addition of two groups of four
outputs. The two cards can be factory configured as two sets of four identical
outputs, or any combination of DS1/E1, 2048 kHz or Composite Clock. The
outputs are designated as Output Group A and Output Group B. Refer to
Table B-1 and Table B-2 for specific item numbers.
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1.3 Product Features
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Symmetricom OT-21e products provide accurate and reliable Stratum 1
synchronization, using the radio receiver or an incoming clock to characterize and
generate a corrected output frequency, which is used to generate all outputs,
including re-timed outputs.

OT-21e features include the following:

Direct Digital Synthesis (DDS) technology, providing high accuracy correction
of frequency, eliminating manual local oscillator adjustments

Internal crystal or rubidium local oscillator

Units with SSU function have two input channels that can be used if the radio
reference signal is lost or in re-timing applications

GPS or CDMA tracking reference features

— GPS radio receiver acquires multi-channel coarse acquisition (C/A)
code signals to provide a reference signal used by the OT-21e to
provide a fully UTC-traceable Stratum 1 output signal

— CDMA radio receiver acquires and extracts timing from the CDMA pilot
signal and synchronization channel, and is used by the OT-21e to
provide a UTC-traceable Stratum 1 output signal

Multiple alarm levels with user-settable alarm thresholds

Embedded firmware that can be updated or configured remotely using the
Ethernet port

Communications through two EIA-232 communications ports and one
Ethernet 10BaseT port

ICS and TL1 communications protocols for control and monitoring

Simple Network Time Protocol (SNTP, version 3, RFC 1305) capability using
the Ethernet port
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Chapter 2 Functional Overview

This chapter introduces you to the basic functionality and operation of the OT-21e
family of products. Topics in this chapter discuss the basic theory of operation of
the OT-21e hardware and software components, provide product configuration
information, and present an overview of product functions.

2.1 Product Operation Overview

The OT-21e family of products provides a Primary Reference Source (PRS)
producing Stratum 1 traceable output signals and Stratum 1 frequency stability
suitable for high-speed applications such as digital switches, SONET, and SDH
transmission systems. Units with SSU function can characterize and track
incoming DS1 or E1 clocking signals for use as a reference, or re-time the data on
those signals.

The unit conforms to Telcordia Technologies (formerly Bellcore) GR-378-CORE,
GR-2830, ITU (G.811 — G.812 — G.823), ANSI (T1.101), and ETSI (300-462)
PRS/SSU requirements that meet small office and controlled environment vault
(CEV) needs.

The unit is available in multiple configurations, each of which provides two
DS1/E1 output signals and eight additional clock output signals routed through the
output cards.
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Units with PRR function provide only PRS functionality. A GPS or CDMA engine
provides a reference signal that is used to time the clock outputs of the unit. Units
with SSU function can accept one or two DS1, E1, or 2048 kHz clock input
signals. A unit with SSU function and without radio receiver is also available for
SSU/TSG applications. All units use either a quartz or rubidium internal oscillator
as the local oscillator (LO).

Units with SSU function have a relay bypass mode feature that allows signals at
input ports A and B to bypass the OT-21e circuits and go directly to output ports A
and B, respectively. The relay bypass mode has a switch time of less than 50
msec and actuates either when power to the unit is removed, or through a user
command.

2.2 Hardware Operation

24

The OT-21e consists of the main board, local oscillator, radio receiver (CDMA or
GPS), dual output cards, front panel display, and connectivity panel.

The main board provides all power, MPU/memory, Direct Digital Synthesis (DDS),
clock /O, control functions, on-frequency system clock, user interface, and
communications for the unit.

Figure 2-lillustrates the block diagram of a stand-alone Stratum 1 supply unit
using either a GPS or CDMA radio receiver to provide network synchronization
signals.

The MPU provides system control and operation, stores data and configuration
information, and provides the communications interface.

The OT-21e can provide high-stability outputs when it enters holdover. The unit
calculates an average frequency offset while it tracks a reference input. If the
reference has been tracked for at least twenty-four hours and then enters
holdover operation, the twenty-four hour average is used to set the output
frequency. In addition, ST3E units apply a calculated aging factor that extends the
holdover performance.

The unit can also achieve high-stability frequency holdover using temperature
measurements and applying learned frequency corrections to the DDS. The unit
performs this in less than twenty-four hours from a cold start using the factory
default settings with little or no operator intervention.
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Figure 2-1  OT-21e Block Diagram

2.2.1 Power

The standard power input to the unit is DC. The unit accepts dual (redundant)
isolated power (A-BUS and B-BUS) at —40.5 vDC to —75 vDC (—48 vDC nominal).
Monitor circuits provide for an alarm upon failure of either input. Operators can
retrieve the current power input status using software commands.

2.2.2 Microprocessor Unit (MPU)

The microprocessor unit (MPU) communicates with the radio receiver to control
internal circuitry, perform measurements and calculations, monitor error
thresholds, collect and store data and configuration information, and provides the
operator interface for communicating with unit software and programmable
hardware. The MPU enables power-up self-testing for verifying correct operation
and periodic monitoring of hardware status to ensure that all components are
functional. The unit stores setup information in NVRAM such as communication
parameters, synchronization quality for the re-timed outputs, clock input format
and learned LO parameters.
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2.2.3

224

Memory

The unit uses the following three types of memory:

m  Flash memory (Flash ROM) allows remote updating of programs
m  Random Access Memory (RAM) stores an image of the Flash program

= Non-Volatile RAM (NVRAM) stores configuration parameters

System Clock

The internal system clock is the frequency source for all outputs of the unit. It
derives long-term stability from the local oscillator and it sets it on frequency using
phase measurements made against an external reference. This technique
maintains the long-term frequency stability of the local oscillator, while providing
the precise frequency offset necessary to set the system clock on frequency.

L ocal Oscillator

The OT-21e employs either a Stratum 2 Rubidium Oscillator or a Stratum 3E
Ovenized Crystal Oscillator as the internal local oscillator frequency source. The
local oscillator provides the reference input to the Phase Lock Loop (PLL)/ Voltage
Controlled Crystal Oscillator (VCXO) Circuit.

SSU units provide an oscillator failure mode. If the local oscillator fails (Oscillator
alarm #6) the outputs are clocked from the Port A input if it is present or Port B
input if A is not present. If the port A input returns while the system is failed over to
B, the system reverts to A as the clock source. The unit does not automatically
revert to normal operation if the oscillator begins working again; only a system
restart end failover operation.

Direct Digital Synthesizer (DDS) Circuitry

The DDS generates the highly precise frequency offset necessary to bring the
system clock on frequency based on the external reference signal. The DDS
circuitry includes a Numerically Controlled Oscillator (NCO) Phase-Locked Loop
(PLL), and Voltage Controlled Crystal Oscillator (VCXO). The PLL locks the
internal VCXO to the Local Oscillator. The frequency offset necessary to bring the
system clock on frequency is applied to the VCXO by the NCO. The DDS can be

set to a precise frequency with a resolution of 2 x 1014

Phase M easurement

The phase measurement circuit determines the current frequency of the system
clock, and ultimately the frequency of the local oscillator, as compared to the
external reference. This provides the frequency offset necessary to align the
system clock precisely on frequency. The phase measurements are obtained
using a digital counter that measures the signal derived from the external
reference source. The phase measurement has a resolution of 12.5 ns.
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Three sources can provide the external reference. The primary source is a
reference signal output by the GPS or CDMA Radio Receiver. The other two
sources are the clock input signals provided in the SSU version of the unit.

2.2.5 Radio Receiver

The unit uses either a CDMA or GPS radio receiver to acquire a reference input.
The unit uses a reference signal from the radio receiver to determine the
frequency of the LO.

The GPS radio receiver has a nominal antenna feed output of +5 vDC with
sufficient current to power a 48 dB antenna, and an in-line amplifier able to
support a low-loss LMR-400 or equivalent antenna coaxial cable up to 305 meters
in length. The CDMA radio receiver uses a passive antenna with up to 61 meters
of coaxial cable (see Appendix F.5, Coaxial Antenna Cables).

= Note: Units with SSU function can omit the radio receiver.
= The radio receiver is optional in the SSU configuration.

2.2.6 PortsA and B

The unit has two ports labeled on the connectivity panel as Port A and Port B.
Each port has an input connector and an output connector. The input is used as a
timing reference only on SSU units.The two input channels provide additional
references if the radio receiver is unusable. For the output-only PRR two DS1/E1
clock output signals are generated.

When a unit with SSU function is powered off or during powering up but before
initialization is complete, the unit is in bypass mode. In bypass mode the unit
passes through the signal on Port A and Port B inputs to the Port A and Port B
outputs. After initialization is complete, the port mode reverts to the prior settings.

Units with SSU function can be used in applications in which the control
information for site switches is carried on the incoming line. In such applications,
the DS1/E1 transceiver interface can be configured to re-time the input data and
pass it to the corresponding output channel. The unit can receive Synchronization
Status Messages (SSMs) on the input channels and generate SSMs on the output
channel using settings specified by software. For units with PRR function only, the
MPU supplies the SSM for the clock outputs.

SSMs are transmitted in the DS1 ESF Facilities Data Link (FDL) channel or in the

E1 time slot zero (TS0) Sa byte. The unit software provides an editable Priority
Quality Level (PQL) table with which to customize SSM settings.
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2.2.7

2.2.8

2.2.9

Note: Normally, editing the PQL table is not necessary. Edits
may be required, however, if ANSI or ITU-T SSM standards
are changed.

=

Refer to the “PQLTABLE” command in Appendix C, ICS Commands, and in
Appendix D, TL1 Commands.

The framing mode of the two ports can be set independently as DS1, E1, or
2048 kHz. Port inputs and outputs have the same framing mode. When the
framing mode is 2048 kHz, the output is off (port outputs are AMI only). On SSU
units, the port can be used in timing insertion mode (TIM), retiming the data from
the input and routing it to the output. The ability to track and measure incoming
signal stability is retained in retiming mode.

Recommendation: If the port is in 2048 kHz mode, the
output must be terminated to meet EMC requirements while
power is off.

Groups A and B Output Signals

The unit contains two output cards, each of which provides four identical clock
output signals. These cards provide Composite Clock (CC), 2048 kHz and AMI
(DS1, E1) combinations, all fully configurable.

Output Control

For port outputs and AMI output cards, the output can be set to generate AIS
(alarm indication signal). When AIS mode is enabled, an output will be set to AIS if
either the Frequency Degraded alarm (#8), Sys Clock PLL alarm (#11), Rubidium
PLL alarm (#12) or VCXO alarm (#22) is annunciated (active) and if the level for
these alarms is minor, major, or critical.

When SQUELCH mode is enabled, the output will be turned off (squelched) if the
Frequency Control alarm (#7) is annunciated (active) and its level is minor, major,
or critical. SQUELCH has priority over AlS.

Communications I nterfaces

The EIA-232 local COMMS local and serial communications interfaces support
software-settable baud rates (2400, 4800, 9600, 19200, or 38400), with fixed 8
data bits, 1 stop bit, and no parity. Both interfaces produce standard EIA-232
levels for all signal lines. The Ethernet interface provides network communications
via TCP/IP.
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m  COMMS local (J1) Interface — The COMMS local (J1) port, located on the
front panel, is an EIA-232 communications interface. This interface is
configured as Data Communications Equipment (DCE) and supports software
or hardware handshaking.

m COMM A (J15) Interface — The communications PORT-A (J15) on the
connectivity panel is an EIA-232 communications interface port. This interface
supports switch-configurable DCE or Data Terminal Equipment (DTE), and
also features full hardware or software handshaking.

m Ethernet Port — The Ethernet communications interface (J16) on the
connectivity panel is implemented as 10BaseT. There are six defined Telnet
sessions for the unit: four for ICS mode on port 23 and two for TL1 mode on
port 2000. In addition, the Ethernet interface supports Simplified Network Time
Protocol (SNTP). To configure SNTP parameters with ICS commands, see
“Configuring Optional Simplified Network Time Protocol (SNTP) Parameters”
on page 75. To configure SNTP parameters with ICS commands, see
“Configuring Optional SNTP Parameters” on page 96.

Note: The Telnet sessions in the OT-21e are partial
implementations of the Telnet protocol in that no protocol
negotiations occur.

=

2.2.10 Display Board

The display board provides the COMMS LOCAL serial port and the following LED
indicators for viewing the operational status of the unit. This information is also
available to the user through the communications ports. See Table 2-1 for an
explanation of the LEDs.

Table 2-1 Display LEDs

Indicator Color/State Description
Green Indicates that the unit is receiving power
Power : — —
off Indicates that the unit is not receiving power

Indicates that the unit has been flagged as
Green active with ICS or TL1 and alarm 8 (frequency
degraded) is not currently active

Indicates that the unit has been flagged as
active with the ICS or TL1 command ACTIVE

Active Amber ON and alarm 8 (frequency degraded) is
currently active (Report, Minor, Major, Critical)
Indicates that the unit has been flagged as
Off inactive with the ICS or TL1 command ACTIVE

OFF
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Table 2-1 Display LEDs (Continued)

Indicator Color/State Description
Green Indicates that the GPS or CDMA radio receiver
is tracking the GPS or pilot signal
Trackin Amber Indicates that the GPS or CDMA has tracking
9 errors
off Indicates that the GPS or CDMA radio receiver
is not tracking the GPS or pilot signal
Indicates that the unit is tracking clock input
Green signals and that they are selected as the
reference
INPUT Amber Indicates that the clock input signals are
selected as reference and there are clock errors
off Indicates that the unit is not tracking clock input
signals
Amber Indicates the presence of one or more minor
HOLDOVER level active alarms
Off Indicates that the unit is operating normally
Amber Indicates the presence of one or more minor
MINOR level active alarms
Off Indicates that the unit is operating normally
Amber Indicates the presence of one or more major
MAJOR level active alarms
Off Indicates that the unit is operating normally
Red Indicates the presence of one or more critical
CRITICAL level active alarms
off Indicates that the unit is operating normally

2.2.11 Alarm Closures

ALARM CLOSURES on the connectivity panel for MINOR, MAJOR, and
CRITICAL alarms indicate fault conditions. These alarm indications use Form-C
relay closures provided on a 15-pin D-Type male connector for the DE9
connectivity panel. The CRITICAL alarm condition is active when the unit is
powered down. This information is also available to the user through the
communications ports.
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2.2.12 Connectivity Panel

The connectivity panel is used to connect the unit’s internal inputs and outputs to
site equipment. The modular panel allows future custom interconnect
configurations. The connectivity panel is available with either DE9 or DE9 and RF
metric coaxial connectors.

2.3 Software Operation

2.3.1

2.3.2

The OT-21e system software handles communication to a GPS or CDMA radio
receiver and uses the information from the radio receiver to generate a traceable
reference using DDS technology. In addition, the software can switch the
reference to an external clock signal in the event of a loss of engine output. The
unit is able to learn the frequency offset and aging characteristics of the internal
LO.

Communication Command Protocols

All units allow you to choose either the proprietary ICS or standard TL1
communications command protocols to interact with the software and
programmable hardware of the unit. Either of the command protocols are
available from the two EIA 232 communication ports and the Ethernet port.

m Interactive Command Set (ICS) Protocol — The Interactive Command Set
(ICS) provides a basic communications language, via RS232 and Ethernet
port 23. For a complete description of the ICS commands, responses, and
events, see Appendix C, ICS Commands.

m TL1 Communications Command Protocol — The TL1 transaction language
provides a telecommunications industry standard communications language
for the unit through RS232 and Ethernet port 2000. For a complete description
of the TL1 commands, responses, and events, see Appendix D, TL1
Commands.

Configuration Settings

The OT-21e saves three configuration settings in the internal non-volatile RAM:
current, user default, and factory default. After power up self-tests are completed,
the unit reverts to its previous configuration. The current configuration is saved
whenever you make a configuration change and is restored during initialization.
On user command, the current configuration can be saved as a new user default
configuration, or the current configuration can be replaced by the user or factory
defaults. Configuration information includes port, output and alarm settings, the
user list, GPS position, and IP address. A history of ten events is also saved in
non-volatile storage and reloaded during initialization.
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2.3.3 SSU Reference Selection

Units with SSU capability select their reference based on one of two user-selected
priority schemes: Engine priority (default) or Port priority. Using Engine priority, the
OT-21e selects the Engine as the reference if it is usable. If the engine is not
usable, it chooses the Port A input, and if neither the Engine nor the Port A input is
usable it uses the Port B input. Under Port priority, the OT-21e selects the Port A
input as the reference if it is usable. If Port A input is not usable, it chooses the
Port B input, and if neither Port A nor Port B input is usable it uses the Engine as
the reference.

Reference selection is revertive, that is, if a higher-priority input becomes usable
the OT-21e automatically choose it as the reference, selecting the highest priority
usable input as its reference. However, it will not switch references more often
than once every 30 seconds; if the current input becomes unusable or if a higher
priority input becomes usable the system will wait 30 seconds before switching to
the new reference.

The engine is usable as a reference as long as it has no Tracking or System alarm
(and positioning is completed for a GPS engine) and as long as it does not have a
Degraded Stability alarm.

A Port input is usable as a reference if it is enabled, is not in Bypass, has no LOS,
AIS, OOF, Degraded PQL, or Degraded Stability alarm and if the PQL is equal to
or better than the PQL of the Local Oscillator (5 for Stratum 2 or 8 for Stratum 3E).
A port input is not usable if a BPV or CRC alarm is annunciated (active) and its
level is Major or Critical. See Table 7-2 for more information on alarms.

2.3.4 Events

Events are changes in the units setting or status which are reported through the
communications ports to all users. Events include a timestamp, event type,
event/alarm level and a description of the condition causing the event.

Event History

All units maintain an event history of 400 events. When the four hundred and first
event occurs, the oldest event is lost. The latest 10 events are stored in
non-volatile memory. When power is removed from the unit, only those events
stored in non-volatile memory are saved.

Alarms

Alarms are a subset of events which can be reported by the unit to indicate a
condition that may require operator intervention or to indicate a degradation in the
unit operation. Alarms have a severity level which is user settable. These levels
are tied to front panel LEDs and relay closures (refer to Section 2.2.10, Display
Board and Section 2.2.11, Alarm Closures). Alarms may also be elevated after a
user-defined time. The unit allows operators to set the following criteria:
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m  The initial alarm level to IGNORE, REPORT, MINOR, MAJOR, or CRITICAL

m The alarm activation and clear time to a value from zero to a 24-hour (86,400
seconds) delay for each alarm

m  Time-out length for alarm elevation from 60 to 500,000 seconds for all alarms

2.3.5 Remote Updates

All units allow for remote updating of the embedded firmware. Refer to Section
6.1, Software Maintenance.

2.3.6 Security Features

The ICS command options available to you depend on the security access level
assigned to you by the Administrator. Refer to Section 4.4.2, Configuring Users

With ICS Commands, or Section 4.5.3, Configuring Users With TL1 Commands,
for procedures to create the Administrator user.

Each higher security level grants access to all the rights of the lower levels, plus
additional rights available only for that level. Check with your Administrator for
information concerning your security level. Refer to the following security levels for
an explanation of all user levels of security and some of the options available.

Idle (Level 0) — Security level 0 is available when no user is logged in. This level
allows Idle-level users to view a list of available commands such as Day of Year,
Exit, Help, Unit ID, Login, Syntax and Software version number.

User (Level 1) — Security level 1 allows User-level users to perform level 0
functions and to view information about the current configuration and operation.
Changes made by User remain in effect only until the user logs out.

Technician (Level 2) — Security level 2 allows Technician-level users to perform
levels 0 through 1 functions, and to read or set all installation functions.

Supervisor (Level 3) — Security level 3 allows Supervisor-level users to perform
levels 0 through 2 functions, and to read or set all functions with some additional
commands.

Administrator (Level 4) — Security level 4 allows Administrator-level users to
perform level O through 3 functions, to restart the unit, view and set software
configurations, add, delete, or modify the user table, or log off any user from any
port.
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Chapter 3 Installingthe OT-21e

This Chapter provides complete installation procedures for all configurations of
the OT-21e product family.

3.1 SitePreparation

Before beginning installation, complete the pre-Installation Check described in
Section 3.1.1, Pre-Installation Check, and gather the necessary tools and
materials described in Section 3.1.3, Installation Tools and Materials.

equipment, all telecom signal wiring (including I/O, clocks and
Ethernet) must be installed with shielded cabling only and
appropriately grounded at both ends.

f Caution: To prevent ground loops that may damage

Cabling shall be installed in compliance with intra-building
surge, lightning, and EMC requirements.

3.1.1 Prelnstallation Check

Before installation, ensure that the following preparations are in place:

m  The equipment rack is grounded

m Verify that there is no power connected to A-BUS and B-BUS using a
voltmeter

m Inspect J101 and J102 to ensure power is not connected to the unit (see
Figure 3-2)
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3.1.2 Electromagnetic Compatibility (EMC)
Considerations

devices, install the OT-21e using the following guidelines.
Electromagnetic interference adversely affects the operation
of nearby equipment.

f Caution: To avoid electromagnetic interference with other

To prevent the unit from interfering with other equipment, install and operate the
unit according to the following guidelines:

Use only shielded cable for all signal wiring, including I/O, clocks and
Ethernet, and ground appropriately at both ends, or as required by local
standards.

Secure all cable screws to their corresponding connectors on the connectivity
panel of the unit.

Secure screws on the top and bottom of the chassis before operating the unit.

3.1.3 Installation Toolsand Materials

These standard tools and materials are not supplied, but may be required for
installing the OT-21e:

36

Standard tool kit

Cable ties, waxed string or acceptable cable clamps

1.31 mm? (minimum) wire for —48/60 vDC, return and Frame Ground

Telecom signal wiring (including 1/O, clock and Ethernet) of the appropriate
impedance required by the specific signal type

Digital Voltmeter (DVM)
Mating connectors for connecting the power input and Telecom signals

Fasteners for mounting the equipment in the cabinet
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3.2 Unpacking and Inspecting the Unit

The OT-21e and accessories are packaged to protect from normal shock,
vibration, and handling damage.

g Caution: To avoid electrostatic discharge (ESD) damage to

piece parts that are packaged in the OT-21e, observe the
following procedures.

Unpack and inspect the unit as follows:

1.

2.

Wear a properly grounded protective wrist strap or other ESD device.

Inspect the container for signs of damage. If the container appears to be
damaged, notify both the carrier and your local distributor. Retain the shipping
container and packing material for the carrier to inspect.

Open the container. Locate and set aside the printed information and
paperwork that is included in the container.

Locate and set aside small parts (such as transient eliminators) which are
packed in the container.

Remove the unit, antenna (for units equipped with antenna), and accessories
from the container. Remove the anti-static packaging from the unit, antenna,
and accessories.

Verify that the model and item number shown on the shipping list agrees with
the model and item number on the equipment. The item number can be found
on a label affixed to the display panel. Contact your local distributor if the
model or item number do not match.

For units with GPS antenna, check the antenna cable and accessories against
the shipping list. Check the GPS antenna part number to verify that the GPS
antenna cable is the correct length. If the antenna cable is not the correct
length or if the accessories do not match the shipping list, contact
Symmetricom TSD.

=

Note: GPS antennas are available with several standard
cable lengths and the cable length must match the OT-21e
configuration. If the supplied cable is too short, contact your
sales representative or Symmetricom Global Services (SGS).

CDMA antennas have a 4.5 meter (15ft) standard fixed length
cable attached.

For a complete listing of OT-21e item numbers and configuration options, see
Appendix B, Table B-1.
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3.3 Installation Check List

Use the following check list to confirm completion of each step of the OT-21e
installation.

Table 3-1 Installation Check List

Procedure Complete Initial

Unpack and Inspect the Unit

Install the Unit in Rack, Section 3.4.2

Install Power Connections, Section 3.4.3

Install Grounding Connections, Section 3.4.4

Verify Power and Ground Connections, Section 3.4.5

Install Input and Output Connections, Section 3.4.6

Install Cable Connections to the Communications
Port COMMS local (J1) if required, Section 3.4.7

Install Cable Connections to Serial Port A (J15),
Section 3.4.8

Install Cable Connections to the Ethernet Port (J16) if
required, Section 3.4.10

Install the Alarm Closure Connections for the DE9
Chassis, Section 3.4.11

Install the GPS Antenna, Section 3.5

Mount the Roof-Mount GPS Antenna, Section 3.5.4

Mount the Wall-Mount GPS Antenna, Section 3.5.5

Install the Transient Eliminator, Section 3.5.6

Install the CDMA Antenna, Section 3.6

Check Installation with Completeness Checklist,
Section 3.7
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3.4.2

This section provides guidelines and procedures for installing the OT-21e unit.
See Section 3.1.3, Installation Tools and Materials, for a list of installation tools
and materials that may be necessary to install the unit. These tools and materials
are not supplied.

Caution: To avoid damage to the unit, ensure power is
A removed from the unit before beginning the OT-21e
installation.

Recommendation: Follow all applicable local building and
electrical codes when installing the OT-21e.

Rack Mounting Consider ations
The OT-21e measures 150 mm x 431.8 mm x 313 mm.

The unit ships with a set of two 480 and 580 mm, pre-installed rack mounting ear
brackets for direct installation into a standard 480 or 580 mm equipment cabinet.
The fore and aft position of the brackets can be adjusted to accommodate multiple
cabinet depths.

To install or change the brackets and mount the unit to the equipment rack, follow
the instructions in Section 3.4.2, Mounting the Unit.

Recommendation: Symmetricom recommends allowing
one-unit (44.45 mm) of space above and below the unit for
cooling.

Mounting the Unit

The installation procedures described in the following sections provide general
guidelines for installing the unit. Always follow applicable local electrical codes.

Note: If you have a 530 mm equipment cabinet, or if you are
changing the position of the brackets for mounting in a
standard 480 mm equipment cabinet, follow Step 1 and Step
2 below, see Figure 3-1. To mount the unit into a standard
equipment cabinet, follow Step 3 below.

=
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Figure 3-1
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1. The brackets for a 480 mm equipment cabinet are attached to the unit with
four screws, two on each side. Remove and keep the M3 x 5 mm screws for

reuse.

2. Using the desired bracket to accommodate the equipment cabinet size,
position each bracket as needed and attach the brackets using M3 x 5 mm.
screws. Ensure that both brackets are attached at equal distances from the

front of the unit.

Mount the unit to the front of the equipment rack rails with four screws and

associated hardware. Ensure the screws mate with the equipment rack into
which you install the unit. Use screws with a nylon washer.

o1

Allow 1 U spacing above and below unit.

Use appropriate screws
and washers, 4 places
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3.4.3 Installing Power Connections

Warning: For continued fire protection, fuse the interface “A” and
A “B” power feeds at the power distribution source for 1A @

60 vDC.

This unit must be grounded. Refer all servicing to qualified

personnel.

The power connection for the unit is through the A-BUS and B-BUS, DA3W3P
connectors located on the left and right sides of the connectivity panel. Connector
positions are labeled J101 and J102. For power input specifications, see

Table 3-2.

To install the OT-21e power connections:

1. Locate the two DA3W3P connectors on the left and right of the upper
connectivity panel.

2. Connect one —40.5 vDC minimum to =75 vDC maximum (—48 vDC nominal) and

return to each of the A-BUS (J101) and B-BUS (J102) DA3W3P connectors on
the connectivity panel (see Figure 3-2).

DA3WS3P Connectors

@
J101 PORT.A PORT.B OUTPUT GROUP A ouTPUT GROUP:S Jio2
IN out IN ouT @
B o B\ o ANTENNA =
E|f5e o)W Effse o)W DrD: & & _)
-48VDC NOM ‘S\ g8 2 g fs\ 2 28 g [+ o -48VDC NOM
RTN Tihes)  [kes)|? %) [l ko8 =@ RN
o @/ \@/ys & A2 o J5 O s6 0 ur O a8 3 bo 0 AT 0 1 3 g2 J14 5
AEus | kR CLBaU s ETHERNET  SEPIALPOATA D Pl BN
y Bl CLOSUR
‘ @
i Ji l 5/8)
13 || ‘ i 15 DTE NABEINGSA
— OT-21
Symmetricorm OFFICETIME
POWER ACTIVE TRACKING INPUT HOLDOVER MINOR MAJOR CRITICAL _ (COMME
& O 8] o o o © o o o)
J1
2100073

Figure 3-2 DA3W3P Power Connectors
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3.4.5

Table 3-2 provides power connection information.

Table 3-2 Power Connections

Signal Connection Pin
Return J101 3
—48 \olt J101 2
Ground FG-Post
Return J102 3
—48 Volt J102 2
Ground FG-Post

| nstalling Grounding Connections

After installing the OT-21e unit into the rack, make the grounding connections as

follows:

To connect chassis ground:

1. Make the frame ground connections from each of the two M5 studs (FG)
located on the left and right of the connectivity panel.

Recommendation: Although there are a number of methods
for connecting the equipment to earth ground, Symmetricom

recommends running a cable of the shortest possible length
from each Frame Ground (FG) lug to earth ground.

2. Connect the frame grounds (FG) on left and right sides of the connectivity
panel to the proper grounding zone or master ground batr.

3. Use a DVM to verify that there is no voltage between the ground and chassis.

Verifying Power and Grounding Connections

To verify power and grounding connections perform the following:

1. Using a DVM, measure the voltage at A-BUS and B-BUS.

2. Verify that voltage is between —40.5 and —74.99 vDC.
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I nstalling Input and Output Connections

To correctly install the input and output connections to the OT-21e, you must first
determine the unit configuration. The item number shown on the label affixed to
the unit’s display panel provides a guide to determining the configuration for each
unit. Table B-1 and Table B-2 in Appendix B, OT-21e Configuration Options
provide a matrix of OT-21e options and functions listed by item number and
categorized by chassis style. Determine the configuration of your unit by
comparing the item number on the label to the item number in the table.

DE9 Primary Reference Receiver (PRR) Connections
Use the following information to make Two-Wire connections to the OT-21e.

Figure 3-3 shows the DE9 connectivity panel.

Figure 3-3

PORT-B OUTPUT GROUP-A ouTpuT GROUP B 10
IN ouT Al A2 A3 A4 2 B4 /.
© (@ Q) @ ©) © ® ANTERNA
E|58 w (s D @, @ O
ls\ §g §8 5 ® ® @ -agvpc Nom || O
TR o) T X L @ @ RTN
@ @ @7 \ @ \@Jus \@Jst10 \ @11 \ @12 J14 oy
ALARM CLOSURES ETHERNET SERiAL PorTA s
(Gooo0000ke) 570 -
A M C)
| S
| e S2==Ps_oe e s
— OT-21
Symmetricomr OFFICETIME
POWER ACTIVE TRACKING INPUT HOLDOVER MINOR MAJOR CRiTicAL _ SOMMS
ooooo
<] fe) o ) [ [<) o o  eF)e
J1
s2100010

OT-21e Unit with DE9 Connectivity Panel

The output-only PRS version of the PRR generates two DS1/E1 clock output
signals: one through Port-A J3 and one through Port-B J4. Eight optional
distribution output clock signals are routed through OUTPUT GROUP-A (J5
through J8) and OUTPUT GROUP-B (J9 through J12).

The signal connections on these connectors are set up in differential pairs as Tip
and Ring connections, with each connector associated with a specific output.

To connect the output signals:

1. ldentify your signal requirements.

2. Determine the OT-21e’s configuration. See Table B-1 in Appendix B, OT-21e
Configuration Options.
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3. Make the appropriate connections for your signal requirements to J3 through
J12.

=ie Note: In the Primary Reference Receiver (PRR) version,
= connectors J1 and J2 are not used. Do not make any
connections to these connectors.

Output connections are made from pin 2 (Tip), pin 6 (Ring) and pin 1
(Shield/Sleeve) of connectors J3 through J12.

Table 3-3 lists the telecommunications clock outputs for connectors J3 through
J12 for the DE9 Chassis.

Table 3-3 DE9 Telecommunications Clock Outputs

Signal Pin
Clock Output Tip 2
Clock Output Ring 6
Clock Output Sleeve 1

Synchronization Supply Unit (SSU) With DE9 Connections
Use the following information to make East/West four-wire connections to the
OT-21e.

In East/West signal terminology, East refers to wiring connections made to and
from the outside world. West refers to wiring connections made to and from office
equipment. The following information describes the signal logic flow of a four-wire
connection:

m “In”" East - Retimer = “Out” West

m  “In” West » Pass Through - “Out” East

Figure 3-4 shows a typical block diagram for a DS1/E1 four-wire system
connection.

W
oT21 |
S
t

T & R Cross-Connect Cross-Connect
Transport pair  out out pass thru out out

Element
T&R
pair in /\in retimed in /\in

E
a
S
t Office

Equipment

$2100022

Figure 3-4  Four Wire Connection Block Diagram
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The SSU configurations have two DS1/E1 retiming circuits. In these circuits, both
directions of the DS1/E1 signals must be connected through the OT-21e from the
cross connect panel. These circuits are internally connected from a pair of East

connections (World facing), to the West connector pair (office equipment facing).

The East input signal can be routed through the Primary Port-A J1, re-timed or in
bypass mode, passed straight through to West output Port-A J3. The East input
signal can also be routed through the Secondary Port-B J2, re-timed or in bypass
mode, routed straight through to West output Port-A J4, see Figure 3-5.

1
— ; ) 1
6 -Ring / \ 6 Mo p /'/\._ 6 - Ring
< Touw | @ ~s D, 78 O—T o <
o A< INg, - o
- - a/'d“.~/ - T P
2-Tip ® “”’e&\ - ® - Tip
I__. Ss, 7 ._J
8 - Ring -7 s 8 - Ring
| n’r® mode <Yy, L In |
YRR >0 or Sigpm s o« T
- \/ ol @ | .\ retimed 9 @ \/ -
\./ 5 signal \‘/ 5

—n>xm

2100023

Figure 3-5  Port A and B DE9 Connectivity

To connect the input and output signals:
1. ldentify your signal requirements.

2. Determine the OT-21e’s configuration. See Table B-1 in Appendix B, OT-21e
Configuration Options.

3. Make the appropriate connections for your signal requirements to J1 through
J12.

This routing accommodates normal cross-connect methodology for Port-A and
Port-B signals for four-wire connections. The signal connections on these
connectors are also set up in differential pairs as Tip and Ring connections, with
each connector associated with a specific input and output.

All other output connections are made from pin 2 (Tip), pin 6 (Ring) and pin 1
(Shield/Sleeve) of connectors J5 through J12.

Table 3-4 lists the telecommunications clock four-wire pass-through connections
for connector J1 to J3 and J2 to J4 for the OT-21e with the DE9 chassis.
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Table 3-4 DE9 Four-Wire Pass-Through Connections
Port Signal Pin Signal Pin
A DS1/E1 Tip East Input J1-4 DS1/E1 Tip West Output J3-2
A DS1/E1 Ring East Input J1-8 DS1/E1 Ring West Output J3-6
A DS1/E1 Sleeve East Input J1-7, 3 DS1/E1 Sleeve West Output J3-1
A DS1/E1 Tip East Output J1-2 DS1/E1 Tip West Input J3-4
A DS1/E1 Ring East Output J1-6 DS1/E1 Ring West Input J3-8
A DS1/E1 Sleeve East Output | J1-1 DS1/E1 Sleeve West Input J3-7, 3
B DS1/E1 Tip East Input J2-4 DS1/E1 Tip West Output J4-2
B DS1/E1 Ring East Input J2-8 DS1/E1 Ring West Output J4-6
B DS1/E1 Sleeve East Input J2-7, 3 DS1/E1 Sleeve West Output J4-1
B DS1/E1 Tip East Output J2-2 DS1/E1 Tip West Input J4-4
B DS1/E1 Ring East Output J2-6 DS1/E1 Ring West Input J4-8
B DS1/E1 Sleeve East Output | J2-1 DS1/E1 Sleeve West Input J4-7, 3

DE9 and RF Connectivity Panel Connections
Use the following information to make Two-Wire connections to the OT-21e.

Figure 3-6 shows the DE9 and RF connectivity panel.
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Figure 3-6

s2100010

OT-21e Unit with DE9 and RF Connectivity Panel
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The output-only PRS generates two DS1/E1 clock output signals: one through
Port-A J3 and one through Port-B J4. Eight optional distribution output clock
signals are routed through OUTPUT GROUP-A DE9 connectors (J5 through J8)
and OUTPUT GROUP-B coaxial connectors (J9 through J12).

The signal connections on these connectors are set up in differential pairs as Tip
and Ring connections, with each connector associated with a specific output.

To connect the output signals:
1. ldentify your signal requirements.

2. Determine the OT-21e’s configuration. See Table B-1 in Appendix B, OT-21e
Configuration Options.

3. Make the appropriate connections for your signal requirements to J3 through
J12.

= Note: In the Primary Reference Receiver (PRR) version,
= connectors J1 and J2 are not used. Do not make any
connections to these connectors.

Output connections are made from pin 2 (Tip), pin 6 (Ring) and pin 1
(Shield/Sleeve) of connectors J3 through J8.

Table 3-5 lists the telecommunications clock outputs for DE9 connectors J5
through J8 for OT-21e with the DE9/RF chassis.

Table 3-5 Telecommunications DE9 Clock Outputs for DE9/RF Chassis

Signal Pin
Clock Output Tip 2
Clock Output Ring 6
Clock Output Sleeve 1

Table 3-6 lists the telecommunications clock outputs for RF connectors J9 through
J12 for DE9/RF Chassis.

Table 3-6 Telecommunications RF Clock Outputs for DE9/RF Chassis

Signal Pin
Clock Output Tip Center
Clock Output Ring Shield
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Note: In the Primary Reference Receiver (PRR) version,
connectors J1 and J2 are not used. Do not make any
connections to these connectors.

=

Synchronization Supply Unit (SSU) With DE9 and RF
Connections

Use the following information to make East/West four-wire connections to the
OT-21e.

In East/West signal terminology, East refers to wiring connections made to and
from the outside world. West refers to wiring connections made to and from office
equipment. Refer to the following for the signal logic flow of a four wire
connection:

m “In”" East - Retimer = “Out” West

m  “In” West » Pass Through - “Out” East

Figure 3-4 shows a typical block diagram for a DS1/E1 four-wire system
connection.

1
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Figure 3-7

48

Port A and B DE9 Connectivity

The SSU configurations have two DS1/E1 retiming circuits. In these circuits, both
directions of the DS1/E1 signals must be connected through the OT-21e from the
cross connect panel. These circuits are internally connected from a pair of East

connections (World facing), to the West connector pair (office equipment facing).

The East input signal can be routed through the Primary Port-A J1, re-timed or in
bypass mode, passed straight through to West output Port-A J3. The East input
signal can also be routed through the Secondary Port-B J2, re-timed or in bypass
mode, routed straight through to West output Port-A J4, see Figure 3-7
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To connect the input and output signals:

1. Identify your signal requirements.

2. Determine the OT-21e’s configuration. See Table B-1 in Appendix B, OT-21e
Configuration Options.

3. Make the appropriate connections for your signal requirements to J1 through

J12.

This routing accommodates normal cross-connect methodology for Port-A and
Port-B signals for four-wire connections. The signal connections on these

connectors are also set up in differential pairs as Tip and Ring connections, with
each connector associated with a specific input and output.

All other output connections are made from pin 2 (Tip), pin 6 (Ring) and pin 1
(Shield/Sleeve) of connectors J5 through J8.

Table 3-7 lists the telecommunications clock four-wire pass-through connections
for connectors J1 to J3 and J2 to J4 for the OT-21e with the DE9/RF chassis.

Port Signal Pin Signal Pin
A DS1/E1 Tip East Input J1-4 DS1/E1 Tip West Output J3-2
A DS1/E1 Ring East Input J1-8 DS1/E1 Ring West Output J3-6
A DS1/E1 Sleeve East Input J1-7, 3 DS1/E1 Sleeve West Output J3-1
A DS1/E1 Tip East Output J1-2 DS1/E1 Tip West Input J3-4
A DS1/E1 Ring East Output J1-6 DS1/E1 Ring West Input J3-8
A DS1/E1 Sleeve East Output | J1-1 DS1/E1 Sleeve West Input J3-7, 3
B DS1/E1 Tip East Input J2-4 DS1/E1 Tip West Output J4-2
B DS1/E1 Ring East Input J2-8 DS1/E1 Ring West Output J4-6
B DS1/E1 Sleeve East Input J2-7,3 DS1/E1 Sleeve West Output J4-1
B DS1/E1 Tip East Output J2-2 DS1/E1 Tip West Input J4-4
B DS1/E1 Ring East Output J2-6 DS1/E1 Ring West Input J4-8
B DS1/E1 Sleeve East Output | J2-1 DS1/E1 Sleeve West Input J4-7, 3
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3.4.7

Note: Input signals must be terminated. Termination may be
internal or external to the unit. Use the ICS PORT command
(see Appendix C, ICS Commands) or the TL1 SET-PRMTR:
[tid]:[aid]:[ctag]::PORT command (see Appendix D, TL1
Commands) to configure internal or external terminations.

=

For internal termination, select a 100 ohm resistor for DS1
and a 120 ohm resistor for E1.

Installing Cablesto COMMS Local (J1)

To connect the communications interface for the COMMS local communications
port (J1), perform the following steps:

1. Connect the serial 9-pin female connector (Figure 3-8) to J1.
2. Connect the other end of the cable with the DE9 connector to the serial port of
the COMMS local terminal. The COMMS local terminal is used for control and

monitoring of the OT-21e.

The default settings for the serial port COMMS local port (J1) are DCE, 9600
Baud, 8 bits, no parity, 1 stop bit, echo on, ICS mode and handshaking disabled.

Note: The DTE setting requires a null modem cable.

=

Table 3-8 lists the signal interface for the COMMS local communications port (J1).

Table 3-8 Communications Port COMMS (J1) Interface

Signal Pin
No Connect 1
RXD (Received Data) 2
TXD (Transmitted Data) 3
No Connect 4
Ground 5
No Connect 6
No Connect 7
No Connect 8
No Connect 9
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3.4.8 Installing Cable Connectionsto Serial Port A (J15)

To connect the OT-21e remote communications interface for serial Port A, perform
the following steps:

1. Connect the serial 9-pin female connector (Figure 3-8) to the interface
terminal Port-A (J15) on the connectivity panel. The terminal is used for
control and monitoring of the unit. Factory default settings for Port-A (J15) are
9600 Baud, 8 data bits, no parity and 1 stop bit.

5 1

(ONCRONOX®)
(O ORON®)

9 6

Figure 3-8  DB9 Connector

2. \Verify that the slide switch (Figure 3-9) is set to the appropriate equipment
type, either Data Terminal Equipment (DTE) or Data Communications
Equipment (DCE).

Note: The DCE setting allows direct connection of the unit to
a standard PC communication port using a 1:1 cable. The
DTE setting requires a null modem cable. If connecting to a
modem, use DTE. The DCE/DTE switch reverses pins 2 and
3.

=
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Location of Equipment Type Selection Switch and J15

Table 3-9 lists the signal interface for the communications Serial Port A (J15).
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Table 3-9 Communications Serial Port A (J15) Interface

Signal Pin
DCD (Data Carrier Detect Control Line 1
RXD (Received Data) 2
TXD (Transmitted Data) 3
DTR (Data Terminal Ready Control Line) 4
Ground 5
DSR (Data Set Ready Control Line) 6
RTS (Request to Send Control Line 7
CTS (Clear to Send Control Line) 8
RI (Ring Indicator Control Line) 9

3.4.9 Changing Communications Settings

To change the default communication settings for the (J1) or (J15) ports:

1. Connect a PC or laptop with terminal emulation software, such as Microsoft®
HyperTerminal” or ProComm Plus", to the port and login. For a complete
description of this procedure, see Section 4.1, Connecting the
Communications Equipment.

2. Use the COMM command to change the communications settings for the port.

See Appendix C, ICS Commands and Appendix D, TL1 Commands, for
descriptions of ICS and TL1 commands.

3.4.10 Installing Connectionsto the Ethernet Port (J16)

To connect the OT-21e communications interface for the Ethernet port (J16) to a
10BaseT Ethernet network, perform the following steps:

1. Locate the shielded Ethernet 10BaseT receptacle (J16) on the connectivity
panel.

2. Connect a shielded Ethernet RJ-45 cable to J16.

Table 3-10 lists the Ethernet communications port signal connections.
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Table 3-10 Ethernet Communications Port Signal Connections

Name Pin
TX+ (Positive Side of Transmitted Data) 1
TX- (Negative Side of Transmitted Data) 2
RX+ (Positive Side of Received Data) 3
Not Used 4
Not Used 5
RX- (Negative Side of Received Data) 6
Not Used 7
Not Used 8

3.4.11 Installing DE9 Chassis Alarm Closure Connections

To install the unit alarm connections for the DE9 chassis:
1. Locate the ALARM CLOSURES (J13) on the connectivity panel.

2. Connect the 15-pin D-type connector to the remote alarm indicator and alarm
terminator.

Table 3-11 provides the alarm closure connections for the DE9 chassis.

Table 3-11 Alarm Contact Pin Assignments (J13)

Signal Pin
MINOR — Normally Open Contact 7
MINOR — Wiper Contact (Common) 15
MINOR — Normally Closed Contact 8
MAJOR — Normally Open Contact 4
MAJOR — Wiper Contact (Common) 12
MAJOR — Normally Closed Contact 5
CRITICAL — Normally Open Contact 1
CRITICAL — Wiper Contact (Common) 9
CRITICAL — Normally Closed Contact 2
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Table 3-11 Alarm Contact Pin Assignments (J13) (Continued)

Signal Pin
Frame Ground 10
Frame Ground 11
Frame Ground 13
Not Used 3
Not Used 6

Installing a GPS Antenna

351

This section provides procedures for installing the GPS antenna. For information
about optional antennas, mounting and connecting accessories, coaxial cable and
transient eliminator specifications, and compatible combinations, see Appendix F,

Accessories and Ordering.

=

Note: GPS antennas are available with several standard
cable lengths; the cable length must match the OT-21e

configuration. If the supplied cable is too short, contact your
sales representative or Symmetricom Global Services (SGS)
at 512-721-4032 or 1-866-NET-SYNC (1-866-638-7962).

=

Note: Follow local electrical codes for your area when
installing the GPS antenna.

Antenna I nstallation Toolsand M aterials

These standard tools and materials are not supplied in the antenna kit, but may be

required for installing the GPS antenna.

Four each 6 mm fasteners for installing the antenna floor flange

Extra cable ties, waxed string or acceptable cable clamps

5.26 mm? (minimum) copper ground wire

2.44 m ground electrode

Custom mounting plates, U-bolts, masonry bolt, and so forth, as needed for
mounting to a tower, roof or wall of a building

A cable puller may be required for installing the antenna coaxial cable

Digital voltmeter (DVM)
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Caution: To prevent damage to connectors, exercise caution
A while pulling cable.

3.5.2 Preparingto Install the GPS Antenna

Before installing the antenna, determine a grounding scheme consistent with local
building codes and consider the factors that affect the location and environment
chosen for the antenna installation. These factors are addressed in the warnings,
cautions and recommendations that follow.

Warning: To avoid serious personal injury or death,
exercise caution when working near high voltage lines. In
particular:

m Use extreme caution when installing the GPS antenna
near, under or around high voltage lines.

m  Follow local building electrical codes for grounding the
antenna system that is used with the OT-21e unit.

Note: The in-line amplifier receives 5 vDC power from the
OT-21e GPS radio receiver and is supplied on the center
conductor of the LMR-400 or equivalent coaxial cable. If the
application requires an in-line amplifier, connect the amplifier
in line with the antenna coaxial cable.

=

Symmetricom does not recommend cutting the antenna
cables provided in the GPS Antenna Kit. If you must cut the
cables, please ensure that the cabling and connectivity meet
the requirements in Section 3.5.3, Establishing an Antenna
Grounding Scheme, and Section F.1.1, Selecting the Proper
Gain Antenna.

Caution: To avoid damage to the preamplifier of the GPS

A antenna, do not place, do not place the antenna where
high-power radio signals are beamed directly at the unit.
Such signals can damage the preamplifier of the GPS
antenna.
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Recommendation: Consider the following location and
environmental influences before installing the GPS antenna:
m If possible, locate the antenna with an unobstructed
360-degree view of the sky from the horizon.

m In general, do not allow obstructions that obscure the
horizon (as viewed from the antenna) by more than 10
degrees.

m Locate the antenna well away from, and preferably in a
plane above electrical equipment such as elevators, air
conditioners or other machinery.

m To reduce the risk of lightning damage, do not place the
antenna at the highest point of the building.

m Locate the GPS antenna at least 3.65 meters from
metallic objects, if possible.

m Locate the antenna high enough to avoid drifted snow.

m Locate the transient eliminator in a protected area to avoid
contact with standing water.

m Locate the antenna within 9.1 meters of the point at which
the antenna cable enters the building.

m  Allow at least 3 meters of separation distance between
GPS antennas.

m Surfaces above the plane of the unit that are between the
antenna and the horizon can produce reflected (multi-
path) signals, which can degrade the performance of the
radio receiver.

3.5.3 Establishing an Antenna Grounding Scheme

In addition to determining where to locate and mount the antenna and cabling,
you should develop a grounding scheme. The purpose of the grounding scheme
is to provide some protection against voltage surges and static discharge. If you
are using transient eliminators, connect them to the perimeter ground system or
bulkhead entrance panel that is connected to the perimeter ground system.

Observe the following precautions when grounding the antenna:

= Avoid sharp bends in the ground conductors.

m Ensure that surface paint is removed from the grounding area before installing
a transient eliminator or grounding clamps.

m  Ensure that the ground conductors do not enter through an access hole and
are bonded to the metal enclosure box, if used.
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m Do not use soldered connections for grounding purposes.
m  Secure all grounding connections with mechanical clamp-type connectors.

When deciding upon a grounding scheme to use to provide protection against
voltage surges and static discharge, observe the following guidelines:

m In general, follow local building and electrical codes when selecting a
grounding scheme, wire size, and installation used in the grounding scheme.

m  Connect transient eliminators, if part of the grounding scheme, to earth ground
through a conductor.

= Note: Do not connect the outside transient eliminator
= ground to the inside equipment rack ground. Doing so can
defeat the protection afforded by the transient eliminator.

Symmetricom makes no recommendation as whether or not to install
transient eliminators. Symmetricom can provide suitable transient
eliminators as an option.

For a detailed illustration of how you might install transient eliminators if
local practice requires their use, see Figure 3-10. For specifications and
information about which transient eliminators you can use with the GPS
antenna, see Appendix F, Accessories and Ordering.

= Use 5.26 mm? (minimum) copper ground wire

= Note: Larger ground conductors provide better transient
= elimination. The larger the ground conductor, the less likely
the chance of transient damage.

= Never connect antenna systems to the same earth ground connector as
heating and cooling systems, elevator or pump motors or machinery which
can induce noise in the antenna system.

Mounting the GPS Roof-Mount Antenna

To mount the antenna to any stable flat surface, use the floor flanges supplied in
the GPS Antenna Kit (refer to Figure 3-10). The mounting surface and the local
building codes determine the type and number of fasteners, screws, bolts, and so
forth, that may be required.

To mount the antenna on the side of a building or tower, use the optional right
angle mounting bracket (item number 12010210-000-0).

Cabling the GPS Roof-Mount Antenna

To route the coaxial cable of the mounted antenna, refer to Figure 3-13, and
perform the following steps:
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Antenna
Note: Some antennas have a different shape.

4 Screws N-type connectors

3/4" Pipe

Floor H]]E

Short -
fkange%——l- 1 :: Caé;; /;:::::::::Jiﬂ!m

Transient eliminator or
amp/transient eliminator assembly

Eli In-line am
To buried earth m P ":Hm'ﬂ

or ground electrode ®)
driven at least 8 ft. =
(2.44 m) into the earth.

Adapter

-4 6 AWG minimum

NOTE:
Optional right angle Use a minimum of 10 AWG (5.3mm ) wire or
mounting bracket larger, depending on the distance to the earth

ground electrode. Refer to local electrical codes
for specific details. In most cases, 1/0 AWG
(55.0 mm) will maintain < 1/10 the resistance of
the coaxial shield.

$2100002

Figure 3-10 GPS Roof-Mount Antenna

Note: GPS antennas are available with several standard
cable lengths and the cable length must match the OT-2e
configuration. If the supplied cable is too short, contact your
sales representative or Symmetricom Global Services (SGS).

=

1. Loosen the four screws on the top of the antenna to gain access to the
antenna connector.

2. Route the shorter antenna coaxial cable from the antenna through the floor
flange (in the lower half of the antenna base) to the unit.

Recommendation: If at all possible, avoid bundling the

coaxial cable with other cables and possible noise sources.
Use appropriate cable-pulling devices when pulling the
coaxial cable through conduit or a weather head.

Caution: To avoid damage to the cable, do not attach to
A the connectors to pull the coaxial cable.
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3. Connect the cable to the antenna.

Caution: To prevent damage to internal solder
A connections, do not over-tighten the cable connector.

4. Secure the coaxial cable to the mast using one or more 8-inch cable ties,
waxed string or appropriate cable clamps.

5. Re-install the four screws to the top of the antenna to secure it in place.

3.5.5 Mounting the GPSWall-Mount Antenna

Before you begin the installation, determine the best antenna location and cable
route. Avoid mounting the antenna where it is obscured by buildings, trees, or
other obstacles. Mount the antenna where it has the best view of the GPS
constellation.

Note: These instructions require you to drill through your
building’s wall for access to the outside surface. Follow
your company procedures and installation specifications
to avoid damage to electrical wires, telephone wires and
water pipes.

=

Figure 3-11 shows how a GPS antenna and wall-mount bracket are attached to a
wall. Figure 3-12 provides the dimensions for hole size and location for the
wall-mount bracket.

To install the wall-mount antenna:

1. Use Figure 3-12 to determine the spacing of the three bracket mounting holes
and the cable access hole.

2. Dirill a hole in the wall for the customer-supplied antenna cable conduit. The
antenna cable conduit is optional if not required by your building code
standards.

= Note: Ensure the conduit outside diameter is one inch
= (25 mm) maximum and the inside diameter is large
enough for the cable connector to pass through.
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Figure 3-11 GPS Wall-Mount Bracket Assembly
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Figure 3-12 Mounting Dimensions
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3. Dirill three holes for the customer-supplied screws used to attach the mounting
bracket to the outside wall.

Note: Ensure the screws are the appropriate size for the
mounting bracket holes. Also ensure the holes are the
appropriate size for the screws to securely hold the bracket to
the wall.

=

4. If a conduit is used, insert it into the cable access hole and seal it according to
your company standards.

5. Insert the antenna cable through the conduit and mount the antenna bracket
to the outside wall using the customer supplied screws.

Cabling the GPS Wall-M ount Antenna
To connect the GPS antenna cable to the OT-21e, use the following procedure:

1. Before connecting the antenna coaxial cable to the OT-21e, test the DC
resistance between the center conductor and the shield using an ohmmeter.
The reading should be greater than 1000 ohms but less than 40 Megaohms
for an active GPS antenna. If there is an in-line amplifier installed, the reading
may be as low as 140 ohms.

If the actual reading is incorrect, you may have a shorted or open cable or
transient eliminator (if installed). Therefore, apply the same measurements
directly to the GPS antenna. This requires disconnecting the antenna
cable at the antenna.

Note: The open-circuit range of ohmmeters can cause
readings to vary from one meter to the next. It may be
necessary to verify a reading using a second ohmmeter if the
first reading is out of range.

=

2. Secure the free end of the antenna cable to the antenna connector (J14) using
the right angle adapter provided with the antenna cable.

Recommendation: Symmetricom recommends coiling
excess cable to avoid gain mismatch between the GPS
antenna and the radio receiver. Coiling the excess cable also
allows you to use the factory-installed crimped connector. For
more information about using the crimped connector, see
Section 3.5.3, Establishing an Antenna Grounding Scheme.

Table 3-12 lists the antenna connections.
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3.5.6

Table 3-12 Antenna Connections (J14)

Type Name Connector Pin
RF ANT-CTR J14
RF Return ANT-RTN J14

Installing the Transient Eliminator

If you are installing a transient eliminator, as shown in Figure 3-10, follow these

guidelines:

m Transient eliminators should be installed in accordance with your antenna

system grounding scheme.

m  Mount the transient eliminator within 9 meters of the GPS antenna.

m If required, mount a second transient eliminator near the GPS antenna.

To install the transient eliminator, perform the following steps:

Recommendation: Symmetricom does not recommend
cutting the antenna cables provided in the GPS Antenna Kits.

If you must cut the cables please ensure that the following
requirements are met.

Cable Requirements — The total cable length from the radio
receiver to the antenna must not be shorter than the
minimum cable lengths indicated in the GPS Antenna Kits
see Appendix F, Accessories and Ordering Table F-3.

Connector Requirements — The cables provided with the
GPS Antenna Kit have factory installed crimped connectors.
If you cut these cables, you must supply and install a
connector. Symmetricom recommends that you use only

crimp-style N-type connectors supplied in the Symmetricom
Crimper Kit for this application (see Table F-5, Table F-6, and
Table F-7).

1. If necessary, cut the coaxial cable and install mating connectors.

2. Using the DVM, measure the resistance between the center conductor and
shield to verify that the center conductor and shield are not shorted together.

3. Connect the longer GPS antenna coaxial cable to the transient eliminator.
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4. Connect the ground wire between the transient eliminator and the proper
grounding zone (building ground, master ground bar, or other) for the
mounting location.

Recommendation: Symmetricom does not recommend

soldered connections for grounding purposes. All grounding
connections should be secured with mechanical clamp
connectors.

5. Wrap the RF connectors with weatherproof tape for added protection.

= Note: Step 6 below cannot be performed if you cut the cable
= as described in Step 1. If you cut the cable in Step 1,
installation is complete.

6. Verify again that the antenna coaxial cable center conductor is not shorted to
the shield of the cable.

3.6 Installinga CDMA Antenna

This section provides guidelines and procedures for installing the CDMA antenna.

= Note: The maximum length for CDMA antenna cable is 200
= feet. Symmetricom recommends using only LMR 400 or
equivalent cable.

3.6.1 Assemblingthe CDMA Antenna

The CDMA Antenna parts are described in Figure 3-11.

Caution: To avoid damaging the magnet base, do not
A over-tighten the molded whip.

To assemble the CDMA antenna, assemble the molded whip (KRDM1994Z7) onto
the magnet base as shown in Figure 3-11, and tighten securely by hand.
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Molded Whip
(KRD19942)

Figure 3-13 CDMA Antenna Parts for Assembly

3.6.2 Mountingthe CDMA Antenna

The assembled CDMA antenna’s magnetic base allows you to attach the antenna
to any metal surface attracted to a magnetic force. CDMA antennas can be
mounted either inside or outside buildings. Use the following guidelines to mount
the CDMA antenna for best reception in your facility.

m Position the antenna as close to the outside of the building as possible.
Signals become weaker the farther inside a building they travel.

m Position the antenna as high as possible. The lower the antenna, the more
susceptible it is to interference and echoes from furnishings and movement.

m |f you have multiple OT-21s in the same room, try to position the antennas at
least three feet apart.

= Note: The CDMA antenna does not require tuning or
= adjusting.
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Note: Do not remove the plastic from the bottom of the
magnetic base. If necessary, clean the bottom of the antenna
mount and the mounting location with mild soapy water and
let dry completely before mounting.

=

1. Mount the CDMA antenna by holding the antenna directly above the mounting
location and carefully lowering it into place.

2. Attach the antenna connector to the antenna input connector (J14) on the
OT-21e.

3.7 Completing the Installation Checklist

To verify that the installation of the OT-21e unit is complete, perform the following
checks and procedures in the Installation Completeness Checklist in Table 3-13.

Table 3-13 Installation Completeness Checklist

Operation/Indication Complete

Verify that all power and ground wires are installed correctly and
securely.

Verify that all input and output cables are properly installed.

Check that all antenna connectors are secure, tight, and
weatherproofed.

See the procedure in Section 5.6.3, Input Signals, to verify the
proper performance of the antenna and cables after installation.
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IN THIS CHAPTER

m Connecting the Communications
Equipment

m Powering Up the OT-21e

m Logging in to the Communications
Interface

m Configuring With ICS Commands

m Configuring With TL1 Commands

m Operation Completion Checklist

Chapter 4 Power-Up and
Configuration

This chapter describes the procedures for powering up the OT-21e unit and for
changing the factory-installed basic configuration settings. This chapter also
contains information about software options and command syntax, equipment
status controls, indicators, and alarms. The chapter concludes with the Operation
Completion Checklist, which should be used to verify the system condition after
performing these tasks.

Before beginning the system power-up, verify that the installation procedures are
complete, that all ground wires, input and output cables are installed, and that all

antenna connectors are secure as described in the Installation procedures in
Chapter 3, Installing the OT-21e.

4.1 Connecting the Communications
Equipment

This section provides information on how to connect the serial and Ethernet
cables from the OT-21e to a computer or terminal. Refer to Chapter 3, Installing
the OT-21e, for details on cable connections and setting the DCE/DTE switch.
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4.1.1 Connectingthe Serial Port Cable

To connect the unit using a direct serial connection to a peripheral device such as
a PC or laptop for configuring, setting up user accounts, monitoring system
parameters or troubleshooting, perform the following steps:

1. Securely connect one end of the direct serial cable to the OT-21e EIA-232
communications interface labeled COMMS local (J1) or COMM A (J15).

2. Securely connect the other end of the serial cable to the serial port on the PC,
laptop or ASCII terminal.

4.1.2 Connectingthe Ethernet Cable

Perform the following steps to connect the OT-21e to a Local Area Network (LAN).

Note: The OT-21e can be controlled through a TCP/IP
network connection, but before you can communicate with
the OT-21e, you must configure the Ethernet settings through
a serial connection. Refer to Section 4.4.3, Configuring
Ethernet Settings With ICS Commands.

=

1. To connect the OT-21e to the LAN, connect one end of the RJ45 cable to the
LAN connector. Connect the other end of the cable to the Ethernet port (J16)
on the OT-21e.

2. To connect the PC or laptop to the LAN, connect one end of the RJ-45 cable to
the Ethernet port of the PC or Laptop. Connect the other end of the cable to
the LAN connector.

= Note: You can also use a “crossover” ethernet cable to
= connect a PC or laptop Ethernet port directly to the
OT-21e Ethernet port.
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4.2 Powering Up the OT-21e

This section provides information on the power-up procedure, the display panel
LEDs, and the connectivity panel contacts.

4.2.1 Applying Power

To power up the OT-21e apply power to the appropriate circuit in the power
distribution panel that supplies power to the OT-21e.

Note: During power-up, the OT-21e issues various alarm
messages. To view these messages, ensure that
communications equipment such as a PC or terminal is
connected to the OT-21e and that hardware and software
settings are properly set. For ICS configuration information,
see Section 4.4, Configuring With ICS Commands. For TL1
configuration information, see Section 4.5, Configuring With
TL1 Commands.

=

4.2.2 Verifying Power-up

After applying power, the unit begins the power-up process. The unit performs a
self test that turns the LEDs on and off, cycling through both amber and green on
dual color LEDs. Refer to Table 4-1 for LED color and indication descriptions.
After approximately 30 seconds the LEDs turn on as follows:

= An alarm condition (alarm 09 Output Time) occurs and the specified MINOR,
MAJOR, or CRITICAL LED turns on (factory default is MINOR).

m  The ACTIVE LED turns amber, an alarm condition (alarms 07, Holdover and
08, Output Freq) occurs, and the specified MINOR, MAJOR, or CRITICAL
LED turns on (factory default is MAJOR).

m  Alarm 09, Output Time, clears and the specified LED turns off.

m After the unit is warmed up, the ACTIVE LED turns green. The alarm condition
(alarm 08 Output Freq) clears and the specified alarm LED turns off.

m |If power-up is successful, the only LEDs that should be illuminated are
POWER, ACTIVE (if enabled), and TRACKING (this may take 30 to 60
minutes or more).

m If the MINOR, MAJOR, or CRITICAL LEDs remain on, refer to the ICS Alarm
command in Appendix C, ICS Commands, or the TL1 RTRV-ALARM
command in Appendix D, TL1 Commands.
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Reading the LED Indicators

The OT-21e indicators provide a visual indication of the system status. The
display panel LED indicators and functions are described in Table 4-1.

Table 4-1 LED Indicators and Functions

Indicator Colo