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Federal Communications Commission (FCC) Notice

This product was tested and found to comply with the limits for a Class A digital device, pursuant to Part 15 of the FCC
Rules. For units equipped up to OC-48, the 2310 complies to Part 15 of the FCC Rules up to 1 GHz. These limits are
designed to provide reasonable protection against harmful interference when the equipment is operated in a commercial
enviranment. This praduct generates, uses, and can radiate radio frequency energy and, if not installed and used in accor-
dance with the instruction manual, may cause harmful interference to radio communications. Operation of this product in a
residential area is likely to cause harmful interference, in which case you will be required to carrect the interference at your
own expense.

The authority to operate this product is conditioned by the requirements that no modifications be made to the equipment
unless the changes or madifications are expressly approved by Acterna.

Industry Canada Requirements
This Class A digital apparatus complies with Ganadian ICES-003. For units equipped up to OC-48, the 2310 complies to
Canadian ICES-003 up to 1 GHz.

Cet appareil numérique de la classe A est conforme "a la norme NMB-003 du Canada.

EMC Directive Compliance
This product was tested and conforms to the EMC Directive, 89/336/EEC as amended by 92/31/EEC and 93/68/EEC for
electromagnetic compatibility. A copy of the Declaration of Conformity is provided in this manual.

Low Voltage Directive Compliance

This produce was tested and conforms to the Low Voltage Directive, 73/23/EEC as amended by 93/68/EEC. Conformity
with this directive is based upon compliance with the harmonized safety standard, EN60950. A copy of the Declaration of
Conformity is provided in this manual.

WARNING: This is a Class A product. In a domestic environment, this product may cause radio interference, in which
case, the user may be required to take adequate measures.
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Important Safety Instructions

When using the product, basic safety precautions should always be followed to reduce the risk of
fire, shock, and injury to persons, including the following:

1 Read and follow all warning notices and instructions marked on the product and included in
the manual.

Use only the AC Adapter/Charger supplied with the product.
Do not use AC Adapter/Charger autdoors or in wet or damp locations.

Connect the AC Adapter/Charger to the correct mains voltage, as indicated on the ratings
label.

5 Do not ailow anything to rest on the power cord, and do not locate the product where persons
can walk on the power cord.

6 Avoid using this product during an ¢lectrical storm. There may be a remote risk of electric
shock from tightning.

Do not use this product in the vicinity of a gas leak or in any explosive environment.

Do not attempt to service this product yourself, as opening or removing covers may expose
you to dangerous, high voltage points and other hazards. Refer all servicing to qualified
service personnel.

9 CAUTION: Danger of explosion if battery is incorrectly replaced. Dispose of used batteries
according to the manufacturer's instructions.

10 CAUTION: Never look into the optic transmitters when the unit is ON.
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About This Guide

Purpose and scope

The purpose of this guide is to help you successfully use the 2310
features and capabilities. This guide includes task-based instructions
that describe how to operate and use the 2310. Additionally, this
guide provides a complete description of Acterna’s warranty,
services, and repair information, including terms and conditions of
the licensing agreement.

Assumptions
This guide is intended for novice, intermediate, and experienced users
who want to use the 2310 effectively and efficiently. We are assuming
that you have basic computer and mouse/track ball experience and are
familiar with basic telecommunication concepts and terminology.

FEIG
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Getting technical assistance

If you need assistance or have questions related to the use of this
product, call or email Acterna’s Technical Assistance Center (TAC)
for customer support.

Technical assistance centers

Region Phone Number Hours of Operation

Americas 1-800-638-2049 M-F, 8:00 a.m. to 8:00 p.m.,
EST

Europe, Africa, and  +800 882 85822 M-F, 8:30 a.m. to 5:00 p.m.,

Mid-East (European Freephone) GMT

+44 (0} 118 940-9200
(Acterna UK)

+49 (0) 6172 59 11 00
(Acterna Germany)

+33(0)139302424
{Acterna France)

Asia and the Pacific +852 2892 0990 M-F, 9:00 a.m. to 5:30 p.m.
{Hong Kong)

+8610 6833 7477
(Beijing-China)

During off hours, you can leave a voice mail message; send an email
to tac@acterna . com (in Europe, eurctaceacterna . com); or submit
your question using our online Technical Assistance Request form at

WWW.acterna .o,

-, 2315
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Using this guide

The following table is a roadmap to using this guide efficiently;
however, all chapters in this guide can be used for reference purposes:

Locating information

To Refer to
Become familiar with the 2310 Chapter 1 “Introduction”
Perform basic and general Chapter 2 “Operation”

operations of the 2310

Learn to use and apply features ina Chapter 3 “Common Applications”
field environment

Access and understand test results  Chapter 4 “Test Resuits”

Learn about the warranty Chapter 5 “Customer Services”

Identify specifications Appendix A “Specifications”

2¥ig 3
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About This Guide

Conventions

This guide uses naming conventions and symbols, as described in the

following tables:

Typographical conventions

Description

Example

Commands appear in this typeface.

Switches that you press on a unit
appear in this TYPEFACE.

Variables such as names or
arguments appear in this fypeface.

Computer code and output
messages appear in this typeface.

Text you must enter exactly as
shown appear in this typeface.

Directories, websites, and filenames
appear in this typeface.

On the Status bar, click Start.

Press the AUX switch.

Enter new hostname.

All results ckay

Type: a: \set .exe in the dialog box

filename.txt

Square brackets [ ] indicate an
optional argument.

login [platform namel

A vertical bar | means “or”: only one
option can appear in a single
command.

Slanted brackets < > are used to
group required arguments.,

Brackets { } indicate a set of choices
from which you must choose one.

platform [alb]e]

<Enter your name >

{filel file2 file3}

www.valuetronics.com
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Keyboard and menu convenfions

Using this guride

Description

Example

A plus sign + indicates
simultaneous keystrokes

A comma indicates consecutive key
strokes

A slanted bracket indicates choosing
a submenu from menu

Press Ctrl+s

Press Alt+f,s

Click Start>Program Files

Warnings, cautions, and notes

lcon Description

WARNING:

Action results in a serious injury or death.

CAUTION:

and damage to you or equipment.

NOTE:

Provides related information or tip.

ii Action could cause minor or moderate injury

2310
ifmers Guide
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Introduction

This chapter provides a general description of the 2310. Topics
discussed in this chapter include the following:

¢ “About the 2310” on page 2

¢ “Features and capabilities” on page 3
o “Options” on page 4

¢ “Sysiem requirements” on page 6

¢ “Physical description” on page 8

2318
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About the 2310

The 2310 Communication Analyzer is the perfect
telecommunications installation and maintenance tool for a mobile
workforce. A hand-held tester, its ease-of-use, flexibility, and
functionality have established it as the next generation in test
instruments. The 2310 is the smallest OC-48, battery-powered,
integrated tester available. As a member of the 2000 Test Pad family
of products, it combines a graphical user interface with a touch-
sensitive screen to simplify test setup and reduce test configuration
time, The “smart tester,” icon-driven interface is easy to leamn, and the
large display screen provides ample space for displaying test results.
Figure 1 shows the 2310.

Figure 1 — The 2000 Platform 2310 module

2X4
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Features and capabilities

Even though the 2310 weighs only 5 pounds, it provides integrated
test capabilities:

@
]

kst
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DS1, DS3, and SONET interfaces

Standard Dual Receive for DS1

Dual Receive for DS3, and STS-1 (optional)

OC-3, OC-12, and OC-48 interfaces (optional)

DS0, DS1, Muxed DS3, and VT1.5 in SONET testing
Controls and Results Print capability

Monitor/Thru and Terminate applications for DS1, DS3, STS-1,
0OC-3/0C-12/0C-48 interfaces

DS1, D83, and SONET (OC-3/3¢, OC-12/12¢, 0C-48/48¢)
BERT patterns

DS1 Unframed, D4, ESF and SLC 96 framing, T1 BERT, VF
tone testing, and insertion of frame, BPVs, and logic errors

DS3 Unframed, M13, C-bit BERT or Muxed DS3 testing,
internal or recovered timing, RX/TX at HIGH, DSX, and LOW
levels, insertion of frame, BPVs, and logic errors, as well as,
FEBE and yellow alarm emulation

SONET SPE Payloads (Async DS mapping, DS3 mapping, full
SPE BERT), SPE pointer manipulation, K-byte manipulation,
STS-1 RX/TX at HIGH, DSX, and LOW levels, insertion of Line
and Path AIS alarms, FEBE, LOP, and BIP errors, as well as
frame, logic, and BPV (STS-1 only) errors, and TX/RX path trace
for viewing

On-Line Help

www.valuetronics.com
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Options

The touch-screen user interface enables these test capabilities in an
easy, step-by-step manner:

¢ Primary Rate ISDN analysis: part number TB2310-PRI

This option adds Primary Rate ISDN testing capabilities for DS1,
DS3, and STS-1. It enables the ability to place and receive multiple
voice/data calls, perform D channel backup, support NFAS, and
monitor the circuit via D channel decodes. It also supports AT&T
SESS, NT DMS100 and NI-2 call controls, as well as, supports
multiple call types such as voice, 56K, 64K, Nx64, Nx56, and HO.

¢ GR-303 analysis: part number TB2310-GR303

This option includes the ability to verify the connectivity of the TMC/
CSC and EOC management channels. It also verifies report-call setup
and teardown information.

e Advanced stress patterns: part number TB2310-ASP

This option adds the ability to transmit and receive fixed, long
patierns beyond the standard patterns offered in the test set. The seven
T1 stress patterns that are added to the 2310 are designed to stress test
the timing recovery circuits and span-line repeater ALBO circuitry.
The seven patterns include: T1-DALY, 33 octet, 2-96, 3-54, 4-120, 5-
53, and MIN/MAX.

o Fractional T1 analysis: part number TB2310-FI'1

This option provides fractional T1 modes for contiguous and
noncontiguous, S6KxN and 64KxN, and FT1 testing capabilities.
This option enables complete qualification and testing of new FT1
circuits before connecting customer premises equipment. The V.54
FT1 loop code is also added to the features list and allows for single-
set testing of FT1 circuits from a convenient T1, DS3 or STS-1 access
point.

2iie
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¢ DDS Analysis: part number TB2310-DDS

This option provides T1 DDS modes for 56K and 64K DDS circuits.
It enables complete qualification and testing of new DDS circuits
using the DDS1-6, 63, 511 and 2047 stress patterns. The OCU, DSO-
DP, CSU, and Channel loop codes allow for single-set testing of DDS
circuits from a convenient T1 access point.

¢ Signaling Analysis: part number TB2310-SIG

This option enables you to test the ability of a switch/PBX to handle
incoming calls and allows you to emulate switch-to-switch
communications. You can place, receive and monitor calls over
several trunk types. Features include the ability to send and receive
DTMEF/MF/DP digits to and from switches and PBXs, as well as the
ability to measure inter-digit delay and digit/tone duration,

¢ VF PCM TIMS Analysis: part number TB2310-VF

This option enables the 2310 to perform a frequency sweep test to
qualify VF circuits. Features such as noise measurements including
SNR, C-Message, C-Notch, 3k-Flat, and 3k-Notch are also part of
this option. Voice Drop, variable tone, level insertion, and level
frequency results are standard with the 2310.

¢ VT100 Emulation: part number TB2310-VT100

This option enables the 2310 to emulate a VT100 terminal. The
option includes an RS-232 interconnect cable.

¢ Intelligent Line Equipment Analysis: part number TB2310-ILE

This option provides the ability to loop up and loop down individual
T1 addressable office repeaters, line repeaters, and to transmit
maintenance switch commands. Additionally, you can loop up and
loop down HDSL line units, doublers, and remote units. Supported
T1 equipment include units by Teltrend, Westell, and XEL. Supported
HDSL equipment include units by Adtran and PairGain.

kb £l
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¢ OC-3c and OC-12¢c ATM Analysis: part numbers TB2310-ATM-
OC3 and TB2310-ATM-OC12

This option provides OC-3¢ and OC-12¢ ATM test functionality for
the 2310. This option enables the 2310 to transmit and reccive ATM
cell streams with different VPI/VCT addresses, measure ATM QoS
parameters like dropped cells, mis-inserted cells, and out-of-sequence
cells. It automatically identifies multiple cell streams on an ATM
circuit, allowing complete qualification and testing of new ATM
circuits before connecting customer premises equipment and/or
Network Elements,

System requirements

The 2310 15 a hand-held tester that is designed around a powerful and
flexible 2000 Test Pad architecture, which includes a touch-sensitive
screen that supports various application modules. The modular design
enables the 2000 Test Pad to easily convert from one test technology

to another.
Hardware The modular design includes a 2000 Test Pad for simple release and
requirements swapping of application modules (see Figure 2). The 2310 also comes

with a hand strap that can be mounted on the left side of the test pad.

2214
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The LED display for Primary and Secondary DS1/DS3/SONET
signals in both current and history is also depicted.

2000 Test Pad 2310 Application Module
I - -
frmcrerreemanmencatmmmar * - =
M 1% e Sem— - - -
?mm T m___’;:’
P RO o

Figure 2 — 2000 Test Pad and 2310 module
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Physical description

Front-panel features The 2310 provides transmitters and receivers for DS1/DS3/SONET
circuit analysis and offers a touch-sensitive liquid crystal display
(LCD) for test configuration and results selection (see Figure 3).
1 2 3 4 5 6

FasmD Zyim

TTC 2000

Figure 3 — 2310 front panel

Callouts in Figure 3 are described in Table 1.

Table 1 — Front-panel features

# item Description
1 Speaker Provides audio output for active voice calls.
2 Power LED lluminates when power is supplied either from the battery or the AC

power adaptor.

2310
& User's Guide
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Table 1 — Front-panel features {continued)

# Item Description

3 Charging LED = lluminates when the battery is charging. The battery charges when AC
power is connected to the unit. However, if performing an optical test, the
battery does not recharge.

4 Low Battery LED Hluminates when only 25% or less of battery power remains. Use the AC
power adaptor to recharge the battery and continue testing.

5 LCD Divides into two, touch-sensitive screen areas for test configuration and
test results display. Refer to Section 2 for a detailed description of the
LCD and how it works.

6 LED display panel Numinates whenever physical errors from the signal, frame, or pattern

appear in the Summary Result Window of the LCD for DS1, DS3, and/or
SONET signals.

a. The charging LED is not always on when plugged into the AC adapter. If the battery is above 85% charged,
the charging LED blinks. If the battery is above 95%, the charging LED does not illuminate.

Bottom-panel
features

-

The 2310 bottom panel provides the power switch, AC adaptor plug,
and battery access panel (see Figure 4).

™
]
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Figure 4 — The 2310 bottom panel

s

www.valuetronics.com



Chapter 1 — Introducion - _

Callouts in Figure 4 are described in Table 2.

Table 2 — Boftom-panel features

# Item Description

1 Battery Access Door Provides access to the rechargeable battery compartment.

2 Adaptor Plug Connects an 18 VDC connector to the AC Power Adaptor.

3 Power Switch Turns the test set on or off.

4 Bottom Vent Allows air to circulate through the module to the side-mounted fan,
Top-panel features The 2310 top panel provides the printer connector, Dual-PCMCIA

card slot, and DS1/DS3/SONET connections (see Figure 5).

S e b e

Figure 5 — The 2310 top panel

F310
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Table 3 describes the top panel of the test unit.

Description

Table 3 — Top-panel features

# item

1 Printer Connector

2 Dual-PCMCIA Card Door/Slot

3 DS1/DS3/8TS-1 Primary and

Secondary RX & TX Jacks

4 OC-3/0C-12/0C-48 RX & TX Jacks
5 Active Port LEDs

6 RX Pulse and TX Laser LEDs

Provides the connection for a serial printer {(PR-40A/B) for
printing the test configuration and test results. .

Allows for software upgrades via two Type Il PCMCIA
cards or one Type Il PCMCIA card.

Supplies the DS1 and DS3/STS-1 connections to the
Primary and Secondary Receiver and Transmitter.

Connects the OC-3, OC-12, and OC-48 connectors to the
SONET Receiver/Transmitter via the FC, SC, or ST jacks.

lluminates yeliow to indicate which speciﬁc jack is active
as designated by the test setup.

(lluminates red when RX Pulse LED optical power is
received. TX Laser LED illuminates red when the 2310
laser transmits an optical signal.

Interface connector
layouts

The 2310 top panel provides six external interface connector layouts:

¢ Dual DS1 RX

o Dual DS1/DS3 RX or Single DS1/DS3 RX
¢ Dual DS1/DS3/STS-1 RX or Single DS1/DS3/STS-1 RX

o Single OC-3 with Dual DS1/DS3/STS-1 RX or with Single DS1/
DS3/8TS-1 RX

¢ Single OC-3/0C-12 with Dual DS1/DS3/STS-1 RX or with
Single DS1/DS3/STS-1 RX

¢ Single OC-3/0C-12/0C-48 with Dual DS1/DS3/STS-1 RX or
with Single DS1/DS3/STS-1 RX

230
Uger's Guids

www.valuetronics.com

T



Chapier |- Iniroduciion _

Figure 6 depicts the external interface connector layouts for the 2310.

Fora D3S1/DS3 module,
you will not have 8TS-1.

7or a D53 module, you
will not have SEC RX.

Output on the OC-3 TX

- - * Laser is -8 to -15 dBm.
WCTLUR PO LENG

PRI fETE-1

Output on the OC-3/12

i ) =g Lg-g VA=) TXLaser is -8 to-15 dBm.
= mET LEm —

L— ps3fsrs—3

QOutput on the OC-48 TX
Laseris +2 to -4.3 dBm.

Lo e Nl =]

3/0C-12/0C-48 with Dual DS1/DS3/5TS-1 RX or with Single DS1/DS3/STS-1 RX

Figure 6 — Available inferface connectors
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(

Operation

This chapter describes the 2310 instrument and graphical user
interface (GUI) functionality. Topics discussed in this chapter include
the following:

231G
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“About operating the 2310” on page 14

“Using the front panel” on page 14

“Working with the 2310 user interface” on page 21
“Working with application setup property sheets” on page 28
“Operating the printer” on page 31

“Getting started” on page 36
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About operating the 2310

As a member of the 2000 Test Pad™ family of products, the 2310
combines a GUI with a touch-sensitive screen to simplify test setup
and reduce test configuration time. The “smart tester,” icon-driven.
interface is easy to learn, and the large display screen provides ample
space for displaying test results. When you activate the 2310, it
displays the main screen (see Figure 8 on page 21), which is the
application configuration area.

Using the front panel

LCD functional There are two L.CD types:

description o Active-Transmissive Color LCD (on P/N TTC 2000-C)

¢ Transflective-Monochrome LCD (on P/N TTC 2000-XF)
The active-transmissive color display gives improved viewing angle,
brightness, and clarity. We recommend the transflective-monochrome

display if you frequently use the test pad in high-ambient lighting
conditions, such as full sunlight.

LCD features 2000 color and transflective-monochrome LCD features include the
following:

¢ Brightness-control extended softkey for the color display

¢ Contrast-contro! extended sofikey for the transflective-
monochrome display

¢ Two gradients of brightness

Extended There are six permanent softkeys located off the right side of the main
permanent softkeys screen that provide housekeeping functions for the 2310. Depending
on the application module option, one of the sets of softkeys displays.
These softkeys are shown in Table 4 and Table 5 with accompanying

2RI0
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descriptions of their functions. You can also see the softkeys in
relation to the main screen as callout number 4 in F igure 8 on 21,

Color display  Table 4 shows the extended softkeys for the color display.

Table 4 — Color extended softkey icons

Icon Description

. Restart — Performs the lest restart function, including
% . resetting the current test result totals and clearing any errors
and/or alarms.

File — Activates the Auxiliary Functions screen, which allows
you to view the software revision level and installed options
and to set the volume, time and date, and brightness. It also
provides access to the VT100 Emulator when the VT100

~ option is installed.

Brightness — Adjusts the brightness on the color screen
: display. There are two gradients of brightness:

1 Low brightness (maximizes battery life)
High brightness (enhances viewing)

- Battery Status — Activates the Battery Status screen, which
\ displays the current battery strength.

Printer Setup — Activates the Printer Setup screen, which
enables you to select the printer interface parameters (Baud
Rate and Parity), clear the print buffer, print results, or abort
printout,

Help (?) — Launches the Help system.

23ip
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Transflective-  Table 5 shows the extended softkeys for the transflective-
monochrome display  monochrome display:

Table 5 — Transflective-monochrome extended softkey icons

Icon Description

- Restart — Performs the test restart function, including
resetting the current test result totals and clearing any errors
and/or alarms.

File — Activates the Auxiliary Functions screen, which allows
, you to view the Software Revision Level and Installed Cptions,
¢ and set the Speaker Volume, Time and Date, and Brightness.
It also provides access to the VT100 Emulator when the
VT100 option is installed.

Contrast — Adjusts the level of detail on the screen display.
Pressing the left side lightens images, anfl pressing the right
side darkens images.

Battery Status — Activates the Battery Status screen, which
displays the current battery strength.

Printer Setup — Activates the Printer Setup screen, which
enables you to select the printer interface parameters (Baud
Rate and Parity}, clear the print buffer, print results, or abort
printout.

Help (?) — Launches the Help system.

F3in
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NOTE:

} The only difference between the extended softkeys of the two touch-
screens is the Contrast (transflective-monochrome) and Brightness
(active-transmissive color) icons.

LED display panel The Current/History error LED display panel illuminates to visually
display the performance of the test being performed. F igure 7 depicts
the LED display panel.

P ert SEC
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Figure 7 — LED display for Current/History signaf alarm
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E NOTE:

’ Your LED panel may be a subset of the one in Figure 7, depending on
what option-equipped 2310 module is purchased. For example, a
DS1 Module will not have SONET LED:s.

The red alarm LEDs provide information about the current and
historical alarm conditions related to the received signal. These LEDs
are divided into two columns (Current and History). When the
Current alarm condition is cleared (e.g., pattern sync reestablished),
its History LED illuminates. The History LEDs are located on the
outside column and indicate past occurrences of the alarm and remain
illuminated until a test restart occurs.

The inside “green” LEDs for Signal, Frame, Pattern, and Path/VT
PTR (SONET only) are key to knowing the Current status of the test,
and you need to wait to see if they illuminate when performing a test.
If any one of these conditions is lost while performing the specified
test, a History red LED illuminates and the green Current LED light
extinguishes. The remaining Current LED lights are red (ERRORS,
ALARMS, PTR ADJ) and illuminate when errors are present in the
Current test, then change to History when error alarm is removed.
Table 6 describes the green status LEDs.

Table & -— Green Status LEDs

LED Description
SIGNAL Recegnizes a signal is present.
FRAME Establishes synchronization with the framing of a signal.
PATTERN Establishes synchronization with the pattern of a signal.
PATH & VT Receives a valid pointer with SONET pointer bytes and
VT pointer bytes.
SYNC Receives six consecutive ATM cells with an unerrored
HEC field.
XS EH
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Table 7 describes the Red Alarm LEDs,

Table 7 — Red Alarm LEDs

LED Description
Ds1
SIGNAL - Displays an alarm if DS1 sign; is lost. -
FRAME - Disp_lays an ala;n if DS1 frame synchr(;zation is lost.
PATTE?N _Dispiays;alarm if DS1 pattern ;ynchronizaaon is lost. o o
SWMARY Displays an alarm if an error has been recaied by theanit, as shown in the iﬁ
Results Summary window.
DS3_ - - - o - o o o o
SIGNAL  Displays an alarm if DS3 signal is lost, - -
FRAME Dis;Iays an alarm if DS3 frame synchronization is lost.
PATFERN _Displays; alarm if pattern syn%nization is lost.
SGMMARY Displays an alarm i;an error ha; been reaied by the unit, as shown in the DS3
Results Summary window.
SON_ET - o
SIGNAL n Displays an alarm if SONET signal is lost.
FRAME o Displays ;n alarm if SONET frarrgynchronization is Io; o
PATH PTR Displays an alarm when the;th pointer byte is lost after initial synchronization.
VTPTR Displays an alarm when the virtual tributary overhead path pointer byte changes after -
initial synchronization,
I;'A'I'I'ERN Displays an alarm if pattern synchronization is lost.
PTR ADJ_ Disp_lays an ala-:rm if overhead_path point_er.byte poirE adjustats are rec:)rded.
ALARMS Displays arErm when an AIS (blut@rm) or RDI (yellow al_arm) is detegted since the
last test restart or history reset.
SUMMARY Displays an afarmif_an error has been rec;ded by the_unit, as shown in the me
Results Summary window.
230
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Table 7 — Red Afarm LEDs {continued)

LED Description

SYNC FAILURE Indicates synchronization loss is present for 2.5 seconds. This clears when cell
synchronization is regained and loss of synchronization has not occurred in 10
seconds. This is equivalent to a loss of cell delineation failure (LCD failure) indication.

Table 8 describes the Red Alarm LEDs for the DATA Category.

Table 8 — DATA Category Red Alarm LEDs

LED Description

SYNC Displays an alarm if ATM synchronization has been lost. Synchronization loss is
characterized by reception of at least seven consecutive errored HECs after cell
synchronization.

SUMMARY lluminates when an ATM error has been recorded by the unit, as shown in the ATM
Resulis Summary Window.

LA10
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Working with the 2310 user interface

The main screen is divided into eight areas (see Figure 8). The main
sereen is used to provide setup and configuration data and to display
test-specific action buttons.

Figure 8 — Main screen and extended softke VS

Each area has a function, as described in the following paragraphs:

1 Application icon selection — This area displays the MON/THRU
(Monitor and Through), TERM (Terminate), D&I {Drop and
Insert), MUX (Multiplexer), and QUAD (Quadruple Split Screens)
icon buttons used to select a test application. Refer to F tgure 9 for
a display of the icons and their associated pull-down menus.

- For MON/THRU modes, the timing of the interface is set to
recovered and the data is passed from the primary receiver to

236 .
Lnar's Guivs &5

www.valuetronics.com



Chapier 2 (poration _-

the primary transmitter, unchanged, except for automatically
correcting BPVs and SONET BIPs.

THRU mode allows error and alarm insertion to be performed.
Outside of changing test applications for output levels, the
transmit data stream does not fluctuate when vou change
setups or restarts. If installed and applicable to the test, the
secondary receiver is active and collects results.

~ For TERM mode, unless otherwise noted by special test
operations (such as loop backs), the transmitter and receiver
are entirely independent except for setup. If a secondary
receiver is activated (for DS1, DS3/STS-1), results are
collected on that receiver.

— D&l moede allows for in-service testing of lone channel (DS0)
from a higher rate signal (DS1). Example: Place a call on one
channel while allowing the T1 to remain operational.

—  MUX mode allows for simultaneous testing of two signals.
Example: Transmit a T1 signal and Receive an OC-3 signal.

~ QUAD results is a results function that displays up to four
embedded signal rates at once in the Results Window of the
2310. For example, by pressing the Quad Results icon, you
could monitor a STS-1 signal with a DS3 mapped payload, a
T1 signal, and measure the VF tone within a specific DSO0, in
both the primary and secondary directions (if the dual Rx
option is installed).

Gk BERT
BSEBERT
K DB +
VLS

Figure 9 — Application icons with pull-down lists
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- Waorking vith the 2378 user iteriace

2 Result Group display — The first button in this dual-feature
display depicts a pull-down list of the current test results, and lets
you change the source between the Primary and Secondary
receivers, such as Tt Pri (T1 Primary), T1 Sec (T Secondary),
DS3 Pri, DS3 Sec, SONET Pri, and SONET Sec (see Figure 10),

ita

Result Group

Figure 10 — Results Group selection on main menu screen

3 Results Category display — The second button in this dual-
feature display offers a pull-down list aliowing you to choose test
results in numerous categories. Categories change according to
the application selected. Figure 11 shows an example of
categories listed for SONET applications.

Category pull-down menus
VLN

ﬁm 0[:-12::EI1- \ 281
TX1310 nm. SORET It/ N
| sonerpa | Summy || soreron | sy |

(18 u&ﬁﬁgm

Figure 11 — Pull-down list in Results Category-
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Descriptions of the categories available are as follows:

-~ Summary — This is the default category that automatically
displays results that are non-zero or out-of-specification.

— LED — Selection of this category activates the Signal Alarm
LEDs display. Two columns of LEDs reflect the current and
history condition for each alarm. When an alarm first occurs,
the appropriate current LED illuminates and remains
illuminated until the condition clears. If the condition clears,
the History LED for that alarm illuminates and the current
LED is extinguished. If the condition occurs again, the
current LED illuminates and the History LED remains
illuminated to show the condition also occurred in the past.

-  Signal — The Signal category results inciude signal losses,
frequency, level, and power measurements. Timing slips, as
well as BPV's for STS-1 applications, are also recorded in this
category.

- BPV — Bipolar Violations are caused by successive pulses
with the same polarity being detected (except those pulses
that are part of the B8ZS encoding). Bipolar violation results
are accumulated when the signal is present.

- Frame — Frame errors are based on counting framing bits
and identifying frame errors in the incoming signal after
initial frame synchronization. The results are available
whenever the receiver detects a valid framed signal,
regardless of the transmitter framing mode. For DS3 analysis,
D52 frame errors and FEAC history are recorded here. CRC
errors found in DS1 analysis are also recorded in this
category.

-~ Logic — Logic errors are based on discrepancies between the
transmitted and received bit stream. The accumulation of
logic errors is dependent on frame synchronization (if in a
framed mode) and pattern synchronization. During loss of
frame or pattern synchronization, the accumulation of errors
halts. Pattern losses and slips are also recorded under this
category.

2310
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~ Channel — The Channel category displays the result
associated with the DSO channel under test.

— Parity — Parity errors are based on detecting whether bits of
data have been altered during transmission of that data. Parity
errors, C-bit errors, and FEBEs are recorded in this category.

= Section — The Section category is only available when
performing SONET testing. Frame errors and Section BIP
errors are recorded in this category.

— Line — The Line category is only available when performing
SONET testing. Here, APS and Pointer analyses are
recorded, as well as Line BIP errors and Line FEBEs. These
measurements are available once SONET frame
synchronization has occurred.

= Path— The Path category is present when performing
SONET testing. Path BIP errors and FEBEs, as well as
viewing the Path Trace, are recorded in this category. SONET
frame synchronization is required before results can be
obtained.

= VT —The VT category is active when performing VT
analysis. VT BIP errors and FEBESs are recorded here as well
as VT pointer analysis. SONET frame synchronization must
be established prior to recording these results.

- Path Trace — SONET Path Trace displays the path trace
byte (J1) of the STS-1 signal under test.

~ Traffic — The Traffic category displays results for all 24 DSQ
time slot or channel signaling bits and channel assignments.

— Call Sig — The Call Signal category is active when placing,
receiving, and monitoring a call. It displays supervisory
cvents, digits, and their associate parameters.

~ Time — The Time category shows elapsed time of the test,
current date, and time.

4 Permanent softkeys — This area includes six permanent
softkeys that provide housekeeping functions for the 2310 (see
“Transfiective-monochrome display” , on page 16).

ZED
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5 CQuick Configuration softkeys — These multiple configuration
buttons display setups based upon the type of test initiated. Only
those pertaining to the specific test display, depending on what
test application you choose, The following figures show two
depictions; Figure 12 is a diagram showing various possible
configurations, while Figure 13 shows real-test usage. Refer to
“Working with application setup property sheets™ on page 28 for
information on how these buttons apply to the property sheets.

6 Action softkeys — These action buttons are designed to take
specific action during a test to initiate and measure the test (see
Figure 12 and Figure 13).

STSIDE 1N

DsS1F 11 Quick
— Configuration
huttons
Dsof 11
1004 Hz 0 dBm |
Action
buttons

Figure 12 — Quick Configuration/Action buttons
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] ‘,. OE1ZF 11 Quick
e [ s —Configuration
2981
RonkorBESS buttons
MantorOC3 Summary | soET i | m:aﬂ
[horithor QB4R o] 1 =
R e =
: BraEpeor
Lo en ST |
Bs%Brap
et DS3Brop ! )
Vidstmg .| Potty ATS: Ingest Action
T : buttons

Figure 13 — Sample Configuration/Action button usage

7 Dual-Test Results display — This area (see Figure 14) displays
two test results windows associated with the current test
application. Each window has a button for selecting the Result
Group and a button for selecting the Result Category. Figure 14
shows a sample depiction of the Dual-Test Results display.

LI
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Result
Group

Message

Display

Result

Values Rasilt
Category

ResultList

Box

Display Windows

Figure 14 — Duai-Test Results display (fabeled)

8 Message display — This area (see Figure 8 and Figure 14)
displays messages regarding activity associated with the current
test application. The message display is comprised of:

- Test State/Status — Shows the current test application.

-~ Setup — Shows what part of the segment is being tested.

In the example above (see Figure 14), the Message Display indicates
that the test pad is in Terminate OC-12¢ BERT state, set up to test
SONET Internal Timing, using the SONET Primary receiver as its
source for results. The bit errors and BIP errors in the Result Value
window appear after you choose that selection from the Result List.

Working with application setup property sheets

When any of the Quick Configuration buttons are pressed, setup
property sheets (which are tabulated for subsequent choices) appear
on the LCD. These property sheets consist of a Setup Summary (see

2330
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Figure 15) and tabulated property sheets (see Figure 16) that provide
the parameters for all test settings not already determined by the test
application (default settings).

Property sheet tabs for setting
additional test parameters

Teiminato DC-3c BERT. 2

Summary
property sheet

Ermortheert: SECYION-BIP

Figure 15 -- Setup Summary property sheet

When pressed, the Setup configyration key prompts a Summary sheet
that allows you to confirm the configuration of the test set matches
the test to be performed. Behind the Summary sheet, there are tabs of
additional setup sheets that prompt you to set additional parameters
for the test application. Figure 16 shows a random sampling of
property tabs within the property sheets.

2uEn
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el sl

Pattwinastt

The Internal Timing property sheet tab
displays after selecting the Setup
configuration button {for Terminate DS3
Bert in OC-3).

The Channel property sheet tab
displays after selecting the Setup
configuration button (for Monitor

VT1.5 VF in OC-3).

Figure 16 — Properly sheet tabs set test paramelers

NOTE:

Using the Setup property sheets disables the extended digitized soft-
keys (RESTART, PRINT, FILE, BATTERY, CONTRAST, and HELP).

Remember to press OK on the property sheet to set the value. You can
also cancel the settings by pressing CANCEL. If you have multiple
property sheets to set, it is not necessary to press OK until the last
parameter is set,

2348
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Operating the printer

The 2310 provides print capability for both test configuration
(Controls Print) and test results (Results Print). This section describes
each of the printouts and how to generate them using the Print feature.

The 2310 can generate a printout manually or automatically (via
timed and errored event prints). When a results printout is initiated
either manually or automatically, the test results are dumped to the

print buffer,
Setting up the The following connections and controls are used to set up the printer
printer and the 2310.

Connecting the printer  The printer connector on the top of the mainframe is an 8-pin
connector used to connect the 2310 to a serial printer like the Acterna
PR-40A/B. The connector is configured as a Data Communications
Equipment (DCE) connection, which allows you to connect the 2310
to Data Terminal Equipment (DTE).

Settings  The 2310 printout generation is controlled through the Printer Screen
(sec Figure 17), which is activated by pressing the Printer permanent
softkey on the right side of the main display.

The print function displays three property sheets:

¢ PRINTOUTS — Enables you to generate and print current results,
print the configuration of controls that generated the test results,
and to preview the printout.

230
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¢ EVENTS — Enables you to set timed result printouts,
automatically create a Print File when an error is detected, and
allows you to specify a test duration.

¢ Printer Settings — Enables you to select the baud rate and parity
for the printer interface.

Using the PRINTOUTS  To use the Printouts property sheet, press the Printer permanent
property sheet  sofikey. It is the first tab (see Figure 17) to exhibit.

PRINTOUTS | EVENTS | Printer Setings
Printouts stored on uniz
13:54:30 0941511999 User Requested Cunfig'Prininut

fesulls 14:55:05 09/15/1998 User Requested Config Printout
1E55:06 097151993 User Requested Config Printout

14:55:21 09/15/1993 User Requested Condig Printout
Control f

The Printouts tab displays all

printouts that are currently

stored on the 2310. The print

e —_— buffer stores up to 20 printouts.

g After storing 20 printouts, the

Deiete All i 5"**‘*””; W Esa ] oldest printout is deleted if a new
- e ~ printout is added.

—

Figure 17 — PRINTOUTS property sheet

Table 9 describes the functions of the PRINTOUTS tab buttons.

Table 9 — Description of PRINTOUTS action buttons

ltem Description

Resulis Generates a date-and-time, stamped printout of current test results. Test results become
available only after the 2310 has received a valid signal.

Control Generates a date-and-time, stamped printout of the current test configuration. This
printout includes the test application and parameters associated with the test setup.

231a
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Table 9 — Description of PRINTOUTS action butions fcontinued)

Kem Description
Delete All Deletes all print files contained in the print buffer of the 2310.
_Delete Deletes a selected print file contained in tgprint buffer of the 2310.
T/iew Prevavs each ;Et file as it%uid be printed.
Print Sends thgalected print file containe_ad in the print buffer to the 2310 external ;nter port.

Select the appropriate file and press Print to send the file o the printer port,

To select a file in the Print Buffer, use your stylus and press the view
button to review it (see Figure 18).

View | Print
H
|[RESULT PRINT Requested: 14:20:35 9/15
! Test Name : Terminate Tl VF N
LE \ Gtk egary Pressing Vlewl
1 prompts a preview
] Result Name Primary g screen. Use the
Tl AIS OFF
11 Bezs OFF scrolt bars at_ the
T1 Excess Zeros OFF bottom and right of
Ds1 Idle OFF the screen to view
Tl Ones BDensity OFF top-to-bottom and
Alar; F .
.Tl Yellow Alarm OF left-to-right.
Signal Categoery :
b = ok
#ring Return I

Figure 18 — Preview screen of files within print buffer
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Using the EVENTS  To use the EVENTS property sheet, press the Printer permanent
property sheet  softkey. Selecting EVENTS (see Figure 19) allows you to set timed
result printouts, automatically create a print file when an error is
detected, and allows you fo specify a test duration before the 2310
creates a Results print file.

PRINTCAITS | EVENTS | Printer Sefings
Tied Printouls
= _ Disabled |
r 15 Minules ™  Enable Error Logging
o M
. _ ™ Print On Test End
e it Timer initiated on
© User Defined TEST AESTART
O T I | -
Hours Minutes Hours  Mimades
oK TANCEL

Figure 19 — EVENTS property sheet

Table 10 describes the choices on the Events property sheet.

Table 10 — Description of EVENTS property sheet

Item Description

Timed Printouts Allows results to be printed every 15 minutes, every 2 hours, every 24 hours, or at
user-defined timed intervals. @

Enable Error Logging  Automatically creates a print file when an error is detected. The file will contain a
time/date stamp and the type of error detected.

Print on Test End Allows you to specify a test duration before the 2310 creates a Results print file.

a. If you select Disabled, printouts are performed manually only if you press Results or Control on the Print-
outs tab.

R
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Using the Printer  To use the Printer Settings property sheet, press the Printer permanent
Settings property  softkey. It allows you to select the baud rate and parity for the printer

sheet  ,iorface (see Figure 20).

PRINTOUTS | BVENTS - Prinier Seffings | |
Baud Rats Parity
= 1200 - QBN
- 2400 c BVEN
~ 4500  NONE
 GEHY
ok | camceL }

Figure 20 — Printer Settings property sheet

Table 11 describes the choices on the Printer Setting property sheet.

Table 11 — Description of Printer Setting property sheel

ltem Description

Baud Rate Allows you to specify which baud rate (transmission speed) to set when printing a file.
Parity Allows you to specify odd, even, or no parity before the 2310 creates a Results print file.
2xa

Usar's Guide

www.valuetronics.com



Chapter 2 - Dparaiion B -

Getting started

Basic test setup To operate the 2310, turn on the test set, wait for the main screen to
appear, and then perform the following steps:

NOTE:

} We recommend using the stylus supplied with the 2310 to activate
functions on the touch-sensitive screen. However, any blunt device,
including your finger, can be used.

*  Select an application icon, the first step of any test.

2 Sclect an application from the list of applications in the pull-
down menu that appears when the icon is selected (you can
choose up to three levels deep).

", L

E2 G-ia  » STS-ERERT
Mhmed 53 -

When you have reached the desired level of test setup, the unit
automatically configures to a default starting point for testing.

2390
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The buttons below Setup in the configuration section show the
current settings. To change a setting, press the appropriate button
to go to the corresponding property sheet. (Remember, you can
press Setup or any of the Quick Configuration buttons.)

www.valuetronics.com

To check or change the configuration, press Setup, which
replaces the matn screen with the property sheets (which are
tabulated for subsequent choices). These setup sheets consist
of a setup Summary (see Figure 15 on page 29) and property
sheets (see Figure 16 on page 30) that provide the parameters
for all test settings not already determined by a default test

setup.

By pressing any of the tabs, you can immediately bring up the

desired screen to set parameters. To change a parameter, press
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or click on the appropriate tab folder to move it to the front.
Set the desired parameters accordingly.

Zmbap
HFRIH 1?1
L S ——— _ g
Suhed P Sawary | Framng | Petem 1 Vming | BlBO | Reinger || peewm
\ Breor i Boag F R
Evror Fype ¥
= VYF R HE
Livew &4 5 N
pne Ul Lmors ~ORTENY H g Do
Falh EIF Emors ;‘I;M_ﬂw <imm
U P Cirnes .
<DSFERGIG
~RSTFRANE
oK i e
AL it

4 When all parameters are correct, connect to the circuit being
tested using the Primary and/or Secondary TX and RX jacks. For
instrument safety, we recommend connecting the cables to the
2310 first, then the circuit. Test results begin accumulating
automatically.

5 For several applications, secondary action buttons appear in the
Quick Configuration area. Press the appropriate button to perform
the labeled function.

6 To clear alarms and begin testing, press the RESTART permanent
softkey.

©

7 Observe the test results in the Dual-Test Results display. To
observe specific test results, select the source receiver using the
Result Group button, then press the Result Category button to
reveal the list of categories. Press the desired category. The Test

221G
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Results List immediately shows all the test results in that
category.

8  All available results are listed in the Test Results List, while the
currently selected result is shown in the Test Result display above
the list. Press a specific test result in the Test Resulis List to see it
in the Test Result display.

NOTE:

} The Dual Test Results display enables selection of two different cate-
gories to show on the screen.

Error LEDs Errored LEDs are illuminated by specific errored events that show up
in the Summary Category (see Figure 11 on page 23). Refer to
Table 14 on page 184 for the first of several tables describing LED
results,

Some summary items illuminate a red error LED on the front panel
when they appear in Summary. The possible error LEDs are DS1,
D83, and SONET. An LED that is not illuminated indicates that the
result does not cause the error LED to light when present in Summary
(see Figure 7 on page 17).

Recharging the The 2310 comes equipped with a rechargeable Nickel-Metal Hydride

battery {NiMH) battery. A fully-charged battery is good for about 1.5 hours
of continuous use for electrical testing and 0.5 hours for optical
testing. The recharge time is approximately 1.5 hours with the unit
turned OFF. The recharge period begins as soon as an external AC or
DC power supply is connected to the unit. Overcharge protection is
provided, so continuous operation from an AC power supply is
possible,

The Low Battery LED iliuminates when the battery is at 25% of full
charge to indicate the battery needs to be recharged.

o £
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To fully charge the battery quickly, turn the unit off, connect the AC
adaptor from the power adaptor plug to a 120 VAC power supply and
let the 2310 sit for about 1.25 hours. The battery can also be charged
by using the optional car adapter.

Battery replacement  The Nickel-Metal Hydride (NiMH) battery is easy to replace.
1 Turn off the 2310.
2 Tilt the unit onto the back panel. (The bottom panel faces you.)

3 Lift up the latch on the battery cover. Pull the battery out of the
battery compartment. With newer 2000 UIMs, you will need to
use a screwdriver to unscrew the battery cover latch.

4 Install the replacement battery by lining up the contacts and
snapping it into place.

5 Secure the baltery cover.

6 Turn on the 2310 and continue testing.

NOTE:

} After 100 charge/discharge cycles, the battery performance may
degrade.

) 2319
Ed1] ilser'y Suidde

www.valuetronics.com



Chapter 3

Common Applications

This chapter includes task-based instructions using the 2310 options.
Topics discussed in this chapter include the following:

[

23ip
ilser’s Giige

“Using the T1 option” on page 43

“Using the Fractional T1 (FT1) option” on page 57
“Using the DDS option” on page 67

“Using the Signaling option” on page 77

“Using the VF option” on page 91

“Using the Intelligent Repeater Span option” on page 99
“Using the DS3 option” on page 105

“Using the STS-1 option” on page 113

“Using the OC-3/0C-12/0C-48 option” on page 125
“Using the VT100 Emulation option” on page 137
“Using the OC-3¢/12¢ ATM option” on page 141
“Using the GR-303 opticn™ on page 153

“Ustng the ISDN PRI option” on page 161
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These setup procedures are the most commonly used tests for the
2310. As in any test, always configure the 2310 before connecting the
test set to the circuit.

u SXF0
£2 {sar's Guide

www.valuetronics.com



Using the T1 option

This option allows you to qualify T1 circuit error performance by
testing for logic errors, BPVs, frame errors, and CRC errors (if
applicable) on T1 lines.

Monitoring T1
performance

Configuring the 2310 To perform monitor T1 BER testing

1 On the menu bar, press MON/THRU > Monitor T1 > T1 BERT. The
unit automatically configures to a default setup.

ining the TY aption

This test allows you to monitor errors on a T1 circuit.

Pallam Lossas
Bit Exrors

CHAC Exrrors
Fattarn Lossas
Bil Ervors

BS1 Lugis Bror|

2ELD
Winars S
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2 Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics (such as T1D4,

etc.).
To change the settings, select the desired tabs in the property setup
sheets.
Piwiston TTBERT — ——
 Gustom Resuits ; Gode ;
" Bummpary | Faming | Patem | TLBS | Rxﬁmm ( Ervor
£51 Selup Zummary ;
“typs Fromieg: T
e E;‘ttem QRSE E
w i
o Ble T4 RIS inpuss mxm E
: TREBO:

3 Press OK. If monitoring a second signal, press one of the buttons
labeled T1 PRt in the Results Group window and select T1 Sec
from the pull-down menu. Set both Results Category buttons to
Summary.

Category buttons

TIP6 | Suwmay | THSe mmj

e

Resuyits Results

4 Verify the yellow active port LEDs next to the DS1 PRIMARY
RX and SECONDARY RX jack are illuminated.

Connecting the 23710 To connect the 2310 to the circuit

fo the circuit 1 Connect a cable from the PRIMARY RX jack to the DSX-1
A-Side MON jack.

2 Connect a cable from the SECONDARY RX jack to the DSX-1
Z-Side MON jack.

] 23in
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_ - Using the T1 option

3 Press the RESTART permanent softkey to clear alarms and begin
the test.

©

4  Verify the green SIGNAL and FRAME LEDs are illuminated and
the Primary and Secondary Resulis Displays show rResults oK.

Connecting the 2310 Figure 21 diagram is a sample depiction of cable connections from
to the circuit diagram  the DSX-1 panel to the inputs on the 2310 for T1 monitoring.

DSX1
A-Side  Z-Side

MON
% l , I Secaondary | CSW/NIU
-Hb . -

T PRIMARY —.r rr.rl.'.nur_um

o - e -

000
=

-T — FREAREY =N R -

e ® 8'®

AX T REEITS L = nE
Lo i, e |
ACTIVE PONT LEDS I
; — [N e — T

2310

o
A T
= aesrreran

Figure 21 — T7 Monitor test setup
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T1 BERT This test allows you to test a T1 circuit for logic errors, BPVs, frame
Termination setup etrors, and CRC errors (if applicable) on T1 lines.

Configuring the 2310 To perform terminate T1 BER testing

1 On the menu bar, press TERM > Terminate T1 > T1 BERT. The unit
automatically configures to a default setup.

s s EHEE -
Lo TirniRate TG » FTIEECRY

Terminake 03+ TIVF
Tetmmate QG2 + T DBS

Tenminan QUM+ FHIOOP

e st el smrremrd
Fhava-Calt

2  Press Setup. The Summary property sheet displays. Ensure the
characteristics shown in the Summary setup screen match the
network characteristics (such as T1D4, etc.).

o Beee ] toopGede | Sode | Beep |
| Bummaary | $romiog | Fester | Timing | eRB0 | R ||
B Sabap Saniraly

LN Pattern’ QRES

r Lhritr Sroatlivgs AW

e Primary B jupat | i
Conpgentns Fat 1
Error tnsers: DEFLOHC
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Using the T4 option

3 Press the RX Input tab and select TERM.

Friplany Rocoer . - Bonondary Receiver
T BRBRGE T BRIDGE
STERM WTEHRE
DERGRIGN “EPEMGRATN
Ok | Gansel |

Press the LBO tab and select appropriate dB level.
Press the Error Insert tab and select DS1 Logic.
Press the Timing tab and select the appropriate timing,

Press OK.

0 N o ot A

Ensure Results Category is set to Summary.
Category buttons

W

VIPA | Summay | TiSec | Summay |

s Yy )

Results Results

9 Verify the yellow DS1 PRIMARY RX and TX active port LEDs
are illuminated.

Connecting the 2310  To connect the 2310 to the circuit

e et Connect a cable from the DS1 PRIMARY TX jack to the
appropriate DSX-1 TX (IN) jack.

2 Connect a cable from the DS1 PRIMARY RX jack to the
appropriate DSX-1 RX (OUT) jack.

3 Loop the Far-end DSX-1.

23in |
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4  Press the RESTART permanent softkey to clear alarms and begin
the test.

5 \Verify the green PRI DS1 SIGNAL, FRAME, and PATTERN

LEDs are illuminated, and the SUMMARY Results displays
Results OK.

6 Press DS1 Logic Error five times. Verify five logic errors are
received in the Results Display windows.

Connecting the 2310 Figure 22 is a sample depiction of cable connections from the DSX-1
to the circuit diagram  panel to the inputs on the 2310 for T1 termination testing.

DSX-1 DSX-1
A-Side  Z-Side

| ]

IT % 7
—_ Dut Out
::1*4: / Netﬁork ) 1’{

r PRIMARY r—ﬁEL‘ CONDOARY PRIMANY ——,

booole el .

TX RAEITE X TX (113
* -

P
—— - e

ACTIVE MOAT LEDS
l—DE'I —_— I pmamTea _J

2310
Figure 22 — T1 Terrnination test setup
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T1 Loopback BER

This test allows you to qualify T! circuit error performance by testing
Testing

for logic errors, BPVs, frame errors, and CRC errors (if applicabie)
on T1 lines.

Configuring the 2310 To perform terminate T1 Loopback BER testing

1 On the menu bar, press TERM > Terminate T1 > T1 LOOP, followed
by the appropriate T1 loop code (such as NIU). The unit
automatically configures to a default setup screen.

Btk

'a-mrmm : i
e Fhtttinale SES -mm‘r
Termirata D08+ BV i
— mm 1008

i1 L..Il'.l"I

m

rerminate T1 Loop NI . ) Tipd
[iX0 B RXDSKMOMDSXMON, D51t G
T4 Pri mmjrn ] Mﬂnaqi A
Results Resuits _ Felliy 1
Unavailable Unavailable

2 Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics (such as T1D4,

2318
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Dhapter ¥ — Qormmon dopficeiions _

etc.). To change the settings, select the desired tabs in the
property setup sheets.

T erminate T1 Lgop Ml

. Bwor | LoopGode |  Code | Beep |
* Sunwvary | Framing I Pafiem | Twing | TxLBO | R tepnst
D51 Sntup Summarny

Type Framing: T

e Pattern: OReE
ifHes Line-Goding: AW
lipieir Trning immu.

L Primary Ry lnput X

&l see T4 mammpm r&nm

3 Select the Loop Code tab. Select the appropriate Loop Code.

Depending upon your choice in the third pull-down menu during Setup,
the Loop Code tab displays the possible selections which pertain to that
menu selection. In this case, NIU was selected during the setup process.

4 Select the proper setting in the Pattern tab.

[Temmmatz 11 Loop NI

SmlFum Tmugiimmtﬂbinpﬂt

setectedioop.cude- - |

N - i Ea 1 3
Ficrmmair 11 Loop Rupeate:
Ry R - :
. Bwor | TRepeserGumrends | Gesle | Baep
e Sumomy | Fraovey  Patten: | Tiving | Tel®0 | Rainpe
" AL S ~BRIDGTAP ~T1bi68
Al FEHOR < MINRIAY “Higar
L T TEBALY ~Yherg
~ 2B ~ 5B ~Yser 3
* 3N < T1-H56
RS < Fasdias
< WEHTIPAT < FiA

5 Press OK. Set the Results Category buttons to Summary.
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_ - Using the T7 opfion

Category buttons

THbr smﬂ? TeE || Summay

Results Results

6 Press the RESTART permanent softkey to clear alarms and begin
connecting to the circuit.

Connecting the 2310  To connect the 2310 to the circuit

fo the circuit Connect a cable from the DS1 PRIMARY TX jack to the
appropriate DSX-1 TX (IN) jack.

2 Connect a cable from the PRIMARY RX jack to the appropriate
DSX-1 RX (OUT) jack.

3 Press Loop Up. Verify the green SIGNAL, F RAME, and
PATTERN LEDs are illuminated, and the SUMMARY Results
displays Results Ok

Sump |

TIBA -
GRS
ults Facfity 1
iable Loop Up on the main screen

enables you to send the
appropriate Loop Code.

4 Send bit errors to verify the loop.

2310
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Lhapter 3 — CGomunon Spplicoitons _

Connecting the 2310 Figure 23 diagram is a sample depiction of cable connections from
to the circuit diagram  the DSX-1 panel to the inputs on the 2310 for T1 Loopback BER
testing.

DSX-1
A-Side Z-Side
MON
Primary oy %HE p Secondary | CSU/NIU D
"._‘_'__O'—‘ ;n. / “l.

A ™ ™ n:'_a‘ﬂl'rs RX
— . .— ™

59566 e 8 e

ACTIWVE PORT LEDS
1— [ 1] [R— Y S, T 5

2310

I=nEs OC—3 /12! ‘B——'"I

Figure 23 — T7 Loopback test setup

T1 Timing Slip This test allows you to qualify T1 circuit timing slips by testing
Analysis elapsed time since the test started, as well as the date and time, on T1
lines.

Configuring the 2310  To perform T1 timing slip analysis

1 On the menu bar, press MON/THRU. Select the appropriate signal
to be tested. Then select the mapping for the DS1 within the
signal (VT1.5 or DS3 Muxed until T1 BERT is available).

230
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Wsing the TV ostion

2 Select T1 BERT. The unit automatically configures to a default

setup.
= — -
TR B o] | ¢
Honior T B
Elniler (557
Mends SF5.
f e AR
Blomilr BG-i2 TS FBERT =it
EriaLiren i

3 Press Setup. The Summary property sheet displays.

el i Dustorn Rusuls | Besp

(&&lm_é§ Frawing | Pattorn | PetBB | Rxinpu | Ewor
D58 Satup Suwwnnry
Type Framing: : Lz
14 BBt Ghanmelr Tailoe: B

Primang R dnput: BOX - H50R
G o] Beconduyftcinput  DSK - 4506
Lo Tk DX A50R

Error nsert; DESBPY

4  Press Rx Input. For DS1, DS3, or STS-1 access, select the
appropriate Rx Input level (DSX for DS3/STS-1 and DSX MON,
BRIDGE, or TERM for DS1).

5 Press Framing. Select the T1 framing (D4, ESF, unframed) and
the appropriate DS3 framing (M13/C-BIT).

230
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Chapter 3 — Comnon Appfications _

[Fomsio: Wmd DT RERT

Summpey | Frandng | PuBem | Twi®0  Rednput | Eror

. Briviary TSI R Secondary DE3RY
L rHigheoet ~High-o 1t
| R AROR, “DSX -4504
-#w.muﬁ £ kotry + OB
a iceitor sma D5 DERT = I —
Bhanmat | Gustom-Resuits | Bosp |
Summery  Fming | Padem | TxkBO | Rxipw | oo |
‘ “AuTO
 BHTO
i
g “TH04
[Fonito Mued D53 BERT BT  THESF
. T4 SLE06
Summary | Feaming | Pattern | Tu86 | Axmpet | Eeor |
ghamel | CoseeResdts | Beap !
BS T 0sEoane

THannal Solutine ”i “F G ~4E 47 oM 25 j Capged 3

re e s e e oz oes

r3 CF O] CE5 C18 2R Rr

T4 8 C4F O CR0 124 CRe

6 Press Channel. Sclect the appropriate SONET, DS1, and VT 1.5
channel.

7 Press OK.

8 Verity the yellow DS1 SECONDARY RX/BITS and appropriate
signal level RX active port LEDs are illuminated.

230
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Using the T option

Connecting the 2310 To connect the 2310 to the circuit

el Connect a cable from the SECONDARY RX/BITS jack to the
DS1 BITS Clock or a known good reference signal (see
Figure 24).
2 Connect a cable from the DSX RX jack to the signal to be tested
(see Figure 24).

3 Press the RESTART permanent softkey to clear alarms and begin
the test.

4 Verify the appropriate green signal LEDs are illuminated for the
tested signal (DS3 or SONET) and DS1.

5 To display timing calculations, press one of the Results Group
buttons and select T1 Pri. Press the Results Category button and
select Signal > Timing Slips as the result.

Resulis Category
A

T34

HARSE

SR

Pattern Logjsas
Bil Ennre

B4 Logie Erras |

P e

Results Group

6 Verify test results in the Results display windows. If the signal is
error free, results ox displays in the Summary Category and/or
0 is displayed under the Timing Slip result.

23158
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Chapter §— Commeon Appiicetions B —

Connecting the 2310 Figure 24 is a sample depiction of cable connections from the Master
fo the circuit diagram  Clock to the inputs on the 2310 for DS1 Timing Slips testing.

Master Clock

‘Bits Clock

DS3/5TS-1

|. FRINERY .a-] [ s=couDasy ]r FRALARY .ﬁ”,. s _.|

OC-3/0C-12

(o .fdj &) {j

nx ™= ™ -vmrnrn:' =
- —_— 1.._..--' —
_n—"-'-
-"'""1—'—'_ ACTIVE POWT LEDE

— o — I pEwETE

‘.—Lm; B il o

2310
Figure 24 — DS1 Timing Slips test setup
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_ Haing the Fractionai T1 (FT1) opfion

Using the Fractional T1 (FT1) option

This option provides Fractional-T1 (FT'1) modes for contiguous and
non contiguous, S6KxN and 64KxN, channel formats. This option
enables complete qualification and testing of new FT1 circuits before
connecting customer premises equipment. The V.54 FT1 loop code is
also added to the feature list and allows for single test set testing of
FT1 circuits from a convenient T1 access point. These tests can:

— Test aggregate bandwidths on contiguous/non-contigiious
channels in 56xN or 64xN format.

— Test Fractional T1 circuits bandwidths and measure the round
trip path delay of any group of channels.

= Confirm that the Fractional T1 signal is properly received by
the network equipment.

FT1 Loopback BER This test allows you to qualify T1 circuit error performance by testing
testing for logic errors, BPVs, frame errors, and CRC errors (if applicable)
on Fractional T1 lines.

Configuring the 2310  To perform terminate FT1 Loopback BER testing

1 On the menn bar, press TERM > Terminate T1 > T1 LOOP > FT1
CSU. The unit automatically configures to 2 default setup screen.

254g
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otmin: SOTET R

70 a5

00 pomminafo 5754+ PRLEERT i

¥t Teminate 9@ . TIYF fg Sigrat]

[~ Tesmiihale SR+ EHDDS

omiaie 11 Loop 211 GSU Vo4 T
T 46, ToCD5X-MONDS%-MON. 51 It ~ fEas
Ty Summery THR Summary Aot
Resiilts Results i
Uravailable Unavallable

2 Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics (such as T1D4,

etc.).

To change the settings, select the desired tabs in the property setup

sheets.

3 Press the Rx Input tab and select TERM.

You can always

ormmale TV Luop FT1 =]

58
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w;mleim.aw

“Sumringy | Fromiey | Pavere | Tinog | Teuscr | R
RS Sejup Sopmiey

il | mghg il g
FI1E tsa =3

i 2 o Line i .

#F4 Thming: (NFERNAL
Primary TERR

AR,

ol il
F
Hrorussen: R o

change parameters via
the setup property
sheets. For this
example, the Summary
Rx Input is correct for
FT1 CSU.
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Connecting the 2310
to the circuit

g
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Using the Fravtlonsl T (FT1 option

4 Press the LBO tab and select appropriate dB level.
Press the Error Insert tab and select DS1 LOGIC.

6  Press the Timing tab and select the appropriate timing selection
for the T1 under test.

7 Press the Channel tab and select the appropriate FT1 channels and
bandwidth (Nx56 or Nx64k).

rr—
Teiminate FT3 SERT

Bunimsary | ﬁm@[?ﬂmiﬁmmgiwmaimmmi

Errer Channe] q Gode i Beep
FEY {hammel
Channel Sofoachinn Y -8 9 A%~ g

MOS8 rie Tid fB R
®§ TF 71 T3 T s
. S8 12 T e orM

“Bandwidt - " ;i mnrﬂﬁmmﬁ
- r’_"m‘ g Set.Alh Channots |
[ ok | coneet |
8 Press OK.

9 Ensure Results Category is set to Summary.
Category buttons

P i
Tt | Suwmay 1 TIRd 3%&?}1

Resulls Resuits

10 Verify the yellow DS1 PRIMARY RX and TX active port LEDs
arc illuminated.

To connect the 2310 to the circuit

Connect a cable from the DS1 PRIMARY TX jack to the
appropriate DSX-1 TX (IN) jack.

2 Connect a cable from the DS1 PRIMARY RX jack to the
appropriate DSX-1 RX (OUT) jack. Verify T1 Frame SYNC.

54



Dhapter 3 — Commen Applizations :

3 Press the Loop Up action button,

4  Press the RESTART permanent softkey to clear alarms and begin
the test.

5 Verify the green PRI DS1 SIGNAL, FRAME, and PATTERN
LEDs are illuminated and the Primary and Secondary Results
Displays show rResults oK.

6 Send Bit Errors to verify loop.

2518
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_ Using tre Fractions! 71 (FTi) aption

Connecting the 2310  Figure 25 diagram is a sample depiction of cable connections from
to the circuit diagram  the DSX-1 panel to the inputs on the 2310 for T1 Loopback BER
testing.

DSX-1
A-Side Z-Side

FTt/CSU

r:‘-Eﬂl:IHD&H'l']r PRIRARY —-1 I- SEC & - .

booole ®@

X T® AMEITE A

e W —— iy, .

ACTIVE PFORT LEDS
L—— oE —— L __ pevers.g

2310

Figure 25 — FT1 Loopback test sefup

FT1 Drop and Insert This test allows you to qualify FT1 circuit error performance by

testing demultiplexing (dropping) at an intermediate point and entering
(inserting) different information on the specific FT1 channels under
test on the T1 circuit.
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Chapger I Comaon Applications = _

Configuring the 2310  To perform FT1 drop and insert testing

1 On the menu bar, press D&l > D&l Loop FT1 CSU. The 2310
configures to a default setup.

Drop and Inserl WT} “
DAL FTY BERT

TX.0 dB, RXTE DEITH m

rop and Insert TI FTi BERT

9 dB RXCDSX-MONIDSX-MON

1 Ses i Summary | TiPA i Summsry Al
Resyits Results Hxbik
Unavailable ur i

2 Press Setup. Ensure the characterlstlcs shown in the Summary
property sheet match the network characteristics (such as T1D4,
etc.). To change the settings, select the desired tabs in the
property setup sheets.

[ snd Thzest 11 Loop FT1 G50 . =
o e T Gede T e
TEihindly { Foming | Pafery | 1180 | Ruinput | Bwor
51 Setop Suminary
'ﬁam 7 Fmﬁg: T1D4
: QRES
& mmma— 4
=4 m&mg AN
wT1 | PrimaryReivputy  DEXMMON
: . Sec T RUBITS Inpuat: DEXMION
T LEG: 2B
A LELEY T
237G
G2 {fmer's Guite
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Using the Froctional T4 {FT4 pution

3 Press the Rx Input tab and select MON (select BRIDGE if you are
bridging on the circuit).

4  Press the Error tab and select DS1 LOGIC.
5 Press the Timing tab and select RECOVERED.

6  Press the Channel tab and select the appropriate FT1 channels and
bandwidth (Nx56 or Nx64k).

Termivate FT.1-§ERT

Wimm;m‘ﬁmgzmum|ﬂxwmj

Emor Bharngt } Gede i  Beep
 FY1 Ehannet s
Ghannel Sefection F1 TS 9 I3 4T e

¥R OFE 4D 14 18 o
L S L It S oF T S R
g T8 fUg CE r20 13

— Clear Al Channsls
alf r = o Sel Al Channels
[ e ] canca f

7 Press OK.

8 Press one of the buttons labeled T1 Pri in the Results Group and
select T1 Sec from the pull-down menu. Set both Results
Category buttons to Summary.

Category buttons

/\
MR | Mkﬂ%&w ' Sumnay

Results Results

9  Verify the yellow DS1 PRIMARY TX/RX active port LEDs and
SECONDARY TX/RX LED are illuminated.

Connecting the 2310 To connect the 2310 to the circuit

fo fhe ciretit 1 Connect a cable from the DS PRIMARY and SECONDARY
RX jack to the appropriate DSX-1 MON jacks.

2318
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Chapter § - Uomon Applicetions _

NOTE:

} The PRIMARY RX needs to be connecied to the DSX-1 MON point
facing the direction of the test (see Figure 26 on page 66).

2 Check that the SIGNAL and FRAME SYNC LEDs illuminate, as
well as the message Results ok displays before patching into
the TX jacks.

3 Connect a cable from the PRIMARY TX jack to the appropriate
DSX-1 A-Side (IN) jack. The PRIMARY TX must be cabled to
the same side as the PRIMARY RX (see Figure 26 on page 66).
Immediately insert a 100 ohm terminating plug into the Z-Side
(OUT) jack, on the opposite side of the DSX.

NOTE:
’ The PRIMARY TX should face the direction of the device under ftest.

4 Connect a cable from the SECONDARY TX jack to the
appropriatc DSX-1, Z-Side (IN) jack (the SECONDARY TX
must be cabled to the same side as the SECONDARY RX (see
Figure 26 on page 69).

5 Immediately insert a 100 ohm terminating plug into the Z-Side
jack, on the opposite side of the DSX.

6 Press OK.

7 Press the RESTART permanent softkey to clear alarms and begin
the test.

o
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ey o tsing the Fractional T3 {(FT1) opron

8  Press the Loop Up action button.

9 Verify the green PRI DS1 SIGNAL, FRAME, and PATTERN
LEDs are illuminated and the Primary and Secondary Results
Displays show results oK.

10 Press the DS1 Logic Error action button five times. Verify five
logic errors are received in the Results Display windows.

2380
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Chapter 2 — Cormen Applications - =

Connecting the 2310 Figure 26 diagram is a sample depiction of ¢cable connections from
to the circuit diagram  the DSX-1 panel to the inputs on the 2310 for FT1 Drop and Insert
testing.

DSX-1
A-Side  Z-Side

Always Insart Primary Tx in
direction of davice under test

ibllON . I
. | . *160- chm terminafing plug
FTH/CSU / /i *i
/ & ,:,:/.—
:Ia- AN Hu: OHDARY 1' FRMARYT ...

|U .g;_jg. .ﬁ & @ @1

T ™" HEETE Lk
— e e - —— I|-_

j ACTIVE POAT LIDS
e B — e HEAETE

T
DE=3 VT J AR el

Figure 26 — FT71 Drop and Insert setup
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_ o Using the DS aption

Using the DDS option

DDS Loopback BER This test allows you to test Digital Data System (DDS) circuits and
testing generate alternating/latching DDS loop codes for sectionalizing and
troubleshooting DDS circuits.

Configuring the 2310  To perform DDS Loopback BER testing (T1 Terminate test)

1 On the menu bar, press TERM > Terminate T1 > T1 DDS. The unit
automatically configures to a default setup screen.

[T 1 05, R DS X HORIS HOK, 51 “Int w2F
vien | sy || Timi | sew || M
Resuits Resuits Wm

Unavailahle | Unavdliabie

2RI
Lner's Guids &7

www.valuetronics.com



Chapter § - Dommon Appliveiiong _

P

Lo

Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics {such as T1D4,
etc.). To change the settings, select the desired tabs in the
property setup sheets.

B | Grewnet | hoopGods | Geds | Besp
Bummany | frenng | Baten | T | TR0 | Rxtoput
DS Sl Suntaty
Typo . Praning P
L Palieres 1220 ]
= T e e:?:m Tt #8129
s | tine Qoding: r:,di
P timing MTERN
i P Primarpiringut m
Sest THROUBITS Faput: TERM
TalBn: BdB
DivsRate: Donss
Rror nsen; DS RRNGT

Press the Rx Input tab and sclect TERM,
Press the Tx LBO tab and select appropriate dB level.

Press the Error tab and select DS1 LOGIC and the appropriate
Insertion Type.

Press the Timing tab and select the appropriate timing selection
for the T1 under test.

Press the Channel tab and select appropriate DDS channei and
bandwidth (DSOAS56 or DS064).

T aminate T BDS

Survmary | Freming | Batem | fiming | T80 | Roclaput
Ervor ammgg LoopBode | Geds | Beep
G.Chanriet

el Soaka slinn
[ eien ~4 cE R IR CH R

o2 0B T r44 rdg o33
o N L R S T

| 4 PR 4R 15 T28 S
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dahny fie BDS opfion

8 Press the Loop Code tab and select appropriate DDS Loop Code.
If the DSO-DP Loop Code is selected, press the DS0-DP button to
select the desired DS0-DP Port address.

[T evmimate 11 DDS

Emor | Ghennal

Surrenary | Framing | Pettern | Tiwing | Txi#o | Foclemet §

LoopCode | Boge | Besp |

Connecting the 2310
to the circuit

23
ser's Spide

www.valuetronics.com

~DRS LoopCode - -
~karChanngk P T = ————.
“LatTsopP D80 0SBt
o I '
mms - -
Deop., DEGDE Port w1y 2 ™8
3 &7
4 i 3

9 Press OK.
10 Ensure Results Category is set to Summary.
Category buttons
TN &mnggf: TRs | Summay
Results Results

11 Verify the yellow DS1 PRIMARY RX and TX active port LEDs

are illuminated.

To connect the 2310 to the circuit

1

Connect a cable from the DS1 PRIMARY RX Jack to the
appropriate DSX-1 RX (OUT) jack.

Connect a cable from the DS1 PRIMARY TX Jjack to the
appropriate DSX-1 TX (IN) jack.

£8



Chapter ¥ Common Aoplications _

3 Verify SIGNAL and FRAME SYNC,
4 Press the Loop Up action button.

5 Press the RESTART permanent softkey to clear alarms and begin
the test.

6 Verify the green PRI DS1 SIGNAL, FRAME, and PATTERN
LEDs are illuminated and the Primary Summary Results displays
Results OK.

7 Send Bit Errors to verify loop.

Connecting the 2310  Figure 27 diagram is a sample depiction of cable connections from
fo the circuit diagram  the DSX-1 panel to the inputs on the 2310 for DDS Loopback BER
testing.
DSX-1
A-Side 2-Side

| |

MON

——tf Out

A4

¢ o in

bDS
T1 Network

L FRIMARY EECOROARY SRk A N
| " nr :

ole @@
. 7

000

T HREMTHE L
T o M —

ACTIVE POAT LEDS I
e pEAETE Y —
2310

Figure 27 — DDS Loopback BER test setup
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_ - B Using the DDE option

DDS Drop and Insert This tests allow you to test DDS circuits from a T1 access point and
Testing generate alternating/latching DDS loop codes without removing the
other T1 channels from service.

Configuring the  To perform DDS Drop and Insert testing

T-BERD 2310
BERD 231 On the menu bar, press D&! > D&1 T1 DDS. The 2310 configures to
a default setup.
Dn') and .i!’;sa;‘f .
70 dB. AX:DSX-MON/DSX MON ’
rom | semwey T o [ ooy | e
Results ' Results DSOE WA
Unavallable Unavallable o
Tndet
2 Press Setup. Ensure the characteristics shown in the Summary
property sheet match the network characteristics (such as T1D4).
XL
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Chapter F - Domwron Applicedons B _

To change the settings, select the desired tabs in the property
setup sheets.

rop and Intert 11 DDS

‘Ghannal | LoepGade | Gode | Bess
Surenvary | Framing | #etem | TEBO | Rxlap | Ewor
DS$ Setup Sumvany
T <. Fromy THDA
T e e
] DR0-Channsi: TR WY
v i Line Coding: ARE
#f§  PrimapyRxiopul:  DIGHON
T e T1 RGBITE tput: LSX-M0N
Tai B o8
DOS: Rate: BR064
Error inserk DELOBIC

3 Press the Rx Input tab and select the appropriate Rx input, MON
or BRIDGE.

4  Press the Errer tab and select DS1 LOGIC.

5 Press the Channel tab and select the appropriate DDS channels
and rate (DSOAS6 or DS064).

| R

Aty | Fratung | Peiter | Tx100 | Retopat | Eoor |
ohnnel | ioopode | Gode | Besp
BED-Ghanred :

#4 c§ rw c¥ T N

THE S T SR

6 Press OK.
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_ B Hsing the DDE aption

7 Press the Loop Code tab and select the appropriate DDS piece of
equipment to be looped. If DSO-DP is selected, press the DS0-DP
button to select the DS0-DP address.

—_——
Jrop-and Incést T1 BD5

Sumerwy | Frong | Rattom | PrkBr | Rwinpat | Gnes

Chenrel iooptede | Gode | Bawp
BOELoop Sode

FhARIGR)

it

“Latghannel

“Latueens

* LAt NEl

DEEDP Pedw 1

8 Press OK.

9 Press T1 Pri in the Results Category window. Set the left Results
Category button to Summary and right to Channel.

Category buttons

: T
T1 P . Samnaﬂ 11 Sec £hannel

Results Results

10 Verify the yellow DS1 PRIMARY TX/RX active port LEDs and
SECONDARY TX/RX LED are illuminated.

Connecting the 2310  To connect the 2310 to the circuit

fothe circuit 4 nnect a cable from the DS PRIMARY and SECONDARY
RX jack to the appropriate DSX-1 MON jacks.

NOTE:

P The PRIMARY RX must be in the DSX facing the direction of the
device under test,

2o -
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2 Check for good SIGNAL and FRAME SYNC before transmitting
into the circuit.

3 Connect a cable from the PRIMARY TX jack to the appropriate
DSX-1 A-Side (IN) jack, which is the same side of the DSX as
the PRIMARY RX (see Figure 28 on page 76).

4 Immediately insert a 100 ohm terminating plug into the Z-Side
(OUT) jack on the opposite side of the DSX.

. NOTE:
’ Never insert the terminating plug first and the PRIMARY TX should
7 “face the direction of the device under test.

5 Connect a cable from the SECONDARY TX jack to the
appropriate DSX-1 Z-Side (IN) jack on the same side of the
DSX-1 as the SECONDARY RX (see Figure 28 on page 76).

6 Immediately insert a 100 ohm terminating plug into the Z-Side
jack, which is the QOUT Jack on the opposite side of the DSX,
Never insert the terminating plug first.

7  Press the RESTART permanent softkey to clear alarms and begin
the test.

Check for SINGAL and FRAME SYNC before proceeding to the next
step.

2314
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8 Press insert Primary > Loop Up.

9  Verify the green PRI DS1 SIGNAL, FRAME, and PATTERN
LEDs are illuminated and the Primary and Secondary Results
Displays show Results ox.

10 Press DS1 Logic Error five times. Verify five logic errors are
received in the Results Display windows,

231
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Chapter & Domimon Appiications _

Connecting the 2310  Figure 28 diagram is a sample depiction of cable connections from
to the circuit diagram  the DSX-1 panel to the inputs on the 2310 for DDS Drop and Insert

testing.
Always insert Primary Tx in
direction of device under test
*100 chm terminating phug
DoDs

| FRBAANY -|5¢:L.J‘«.l.:h'r FREARY =3y EEC —l e =
.t:j" q:ll' IT-ﬁ ,r‘i']—‘ @ @ # ™ PuLBER . ety
N

nx ™ REMITE
& e — &

ACTIVE MOAT LEDE
e DOATE T —

Figure 28 — DDS Drop and Insert settip
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Using the Signaling option

This option enables you to test the ability of a switch/PBX to handle
incoming calls and allows you to emulate switch-to-switch
communications. You can place, receive and monitor calls over
several trunk types. Features include: Send/Receive DPF, DTMF, and
MEF digits to/from switches and PBXs. You can also measure inter-
digit delay and digit/tone duration.

Monitoring A/B/C/D This tests allow you to view the signaling bits for all of the 24
signaling bits channels for both the Primary and Secondary lines, simultaneously.

Configuring the 2310  To perform monitoring signal bits testing

1 On the menu bar, press Mon/Thru > Monitor T1 > T1 VF. The unit
automatically configures to a default setup screen.

0B, RX 5% MONJISR-MOR BHSS
Resuits Results
Unavaitable Unavaflable
i
ol o
23D
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Lhapisr 3 Corunos SApplicetions _

2 Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics (such as T1D4),
To change settings, select the desired property sheet tabs in the
property setup sheets.

Monitor T1 BERT

_CustomResuts | Code | Beep

£

ary | Framing | Pattem | TxiBO | Bxinp# | Ereor
D51 Setup Summany

3o

Type Framing: Tipd

3 Patter: anag
Line Soding ArA

7 Primary Ra fnput:  DSXMON

=T Bet T4 RVBITS Input: DEXIOH
TR0 948
Errorinsert: B3 LOGIG

3 Exit the configuration setup screen by pressing OK.
4 Set Result Group buttons to T1 Pri (left) and T1 Sec (right).

Result bultons Category buttons

5 Set Result Category butions to Traffic.

Connecting the 2310  To connect the 2310 to the circuit

2 e clieut 1 Connect two cables, one from the PRIMARY RX jack, and the
other from the SECONDARY RX jack to the DSX-1 MON
access point,

2 Press the RESTART permanent softkey to clear alarms and begin
the test.

3 Verify the SIGNAL and FRAME LEDs are illuminated. Observe
all 24 channels for Primary and Secondary.

2R
8 ilser's Guitde
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Using the Signaiing optics

Signaling Monitor This test allows you to perform Call Capture.
(Call Capture}

Configuring the 2310  To perform Call Capture testing

1 On the menu bar, press MON > Monitor T1 > Monitor Call. The unit

automatically configures to a default setup screen.

Selecting choices from the menu bar
always gives you a default setup screen.

g
[PX.0 d8 RX.DSHK-MON/DSXHON i
f Y168 Cathig 71 Py j Sﬁwmwj saddet) |
DIy ok T s L FEN P = Se Coindilil g
RX-P CBLLER AB:E/A Restilts Gallar Pii
[{RX-5 culled aB:f/R Unavailable
’ Event  pur Dly.

| T¥pe as WA

Mgte

2 Press Setup. Ensure the characteristics shown in the Summary
property setup screen match the network characteristics. To

230
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Chapter 3 -~ Corunon Applications _

"
change the settings, select the desired tabs in the property setup
sheets.

Momta: 71 Call Caphae _
. Tk [, Seswer | eese !
ummary | Framing | TxlB@ | Retnput | Swer | Chennef |
: B84 Selup Summary
- Type Framing: ‘ e
= S DS Ehanmek TxiRue $4
- Ldp Eroutingg AR
it Primary Ry Inputs  DSXBIOR
. Set T+ ENBITS Inpul; DEXRIGN
: TrEBO; ga8
Tronk Type: TEM (1)
Call SourasT Calier Pri
| ox 1 cance |

3 Press the Trunk tab and select the appropriate trunk type (e.g.,
Loop Start, Ground Start, or E&M).

4  Seclect the type of circuit equipment (e.g., SLC office, SLC
station, FXO, or FXS) of the source of the call. Select the side
from which the call is originating using the Call Source button.

23
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Lislng the Signating opiion

5 Select the Channel tab and select the DSO that you want to
monitor. Press OK.

[RSnor 11 Sigmal Call opies

Gpester | Gede | pep
Summeary | Frung | TheB0 | fetaput | Chonesl © Pk !
Erwwk Fype-Emulalion = i
-Standard —  Loop Sten Ghond Staet- - ||
oEM rHKD ( l

S EXE XS ]

SLCOFFICE rSLE OFFIGE
T ELESTEARION T SLC STATION I i

?

Spesier | Gode f Besp -
Sumenary | Sraming | PO | Retoput - Ghannet | Tk
-0 Channel - - o S

3 R b v oo oem
Caller Pri and Caller :

Sec refer to the
Primary and
Secondary receivers
in which the call will
be originated.

178 T T op
i B I - IR

TE 8 M2 SR N c24

6 Set both Result Group buttons to Primary.

2314
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Shanter ¥ — Domumon Sppfications _

7 Set Result Category buttons to Call Sig on the left and Traffic on
the right.

g
i
Setip
Montior T1 Snal \ Cur: 14
[0 dB. RX DEX-MON/DSX MON - BEOF ¥
nied | cansy Teei | T ’_ﬂ Bk (310
RX-P CADLER ABiW/A B y | .
NK-5 colled AB:N/A ziesn N LEE |
i
Bvent Der Dy
Tybe ns L) Ry
Frame
il Sag ;
Lhapmel
Fiene
Wtite

Connecting the 2310 To connect the 2310 to the circuit

OIhe clreutt 1 Connect two cables, one from the PRIMARY T1 interface, and

the other from the SECONDARY TI interface to the DS1 test
access point {DSX-1 patch panel).

2 Press the RESTART permanent softkey to clear alarms and begin
the test.

Verify the SIGNAL and FRAME LEDs are illuminated (green).

4 Observe the signaling activities in the results display.

235
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Using the Signaling ontion

PBX/Switch This test allows you to originate a call while terminating the T1
Emulation circuit,

(originating a call)

Configuring the 2310 To perform PBX/Switch Emulation to originate a call

1 On the menu bar, press TERM > Terminate T1 > Place Call. The unit
automatically configures to a default setup screen.

pEemin iR
| Temiidic 053 TRRERT
T Tomipare it « TEAR
= orminats @02 + THOUS

Taminale-CrGaE ¢ TRIENP »
e i a nann. s mphBty

'e'ln'aﬂa T1 Place Call
X0 dB, R DEX-MOWDEXHON. D51, Inl DAL it
TEPA ! Call iy ﬂl TP ] Traflie Bl {atety)

TE-F CALLER AR-D/A ]

RE-P callad AB-E/2

Evenr Dur Dly

Type s L]
‘ D off
[ oo

Wta

2 Press Setup. Ensure characteristics shown in the setup Summary
screen match the network characteristics. To change settings,
select the desired property sheet tabs in the property setup sheets.

3 Select the Channel tab in property sheet to choose the T1 channel
(DS0) on which to transmit the call.

4 Select the appropriate trunk type (e.g., Standard E&M, Loop
Start, or Ground Start) using the Trunk tab. If Loop Start or
Ground Start is selected, choose FX or SLC as circuit type.

Select the Tone (MF, DP, or DTMF) from the Trunk property sheet,

ke
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[l erminate T3 Pace Call

Sumiwary | Framing | Timing | T180 | Sxbput | Ghansel
Prunk | Spesker | Code | Beep
Trurk Fype Emulation
Brandard Laoop Start Growund Slart
SERA ~FRG = ENI
R CFRS
rSED DFFICE ~ B GERICE
“SLCSTATION  ©SLC STARION
Tone :
CHIF CDP IR

5 Press OK.

Connecting the 2310
to the circuit

To connect the 2310 to the circuit

1 Connect a cable from the PRIMARY RX jack to the OUT jack of
the DSX-1. Connect a cable from the PRIMARY TX jack to the
IN jack of the DSX-1.

2  Press the RESTART permanent softkey to clear alarms. Verify the

SIGNAL and FRAME LEDs are illuminated (green).

a
b

8

Select Call Sig Results Category.

Verify that On Hook is observed in the Call Sig Results

Category.

Press Off Hook. Verify that Off Hook appears in the Results
display, followed by either a WINK (on standard E&M trunks)

or Dial Tone (on Loop and Ground Start trunks).
Press Enter Dial to display the signaling keypad.

www.valuetronics.com
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Using the Bignaling aption

B e 3
i s Febp
i = 3 =y ' 121 %1 Youcanalso
(Terminate T1 Place Cal 5 - 5 = dial on the ME
ITX0 G5, RX DX MGNISKMOR, TS, Int _ | Bsen : keypad, if
} o j EaltSig BTMF:  ERM{std) 121 %1 chosenonthe
CIX.T EALLER ARRA - J > Pl ] o | « | Trunktab.
RGP called ABR/A i - ¢
T bor DIy Ly 5 ‘ o o el
| type aE  mm
f tiaias | Hook | Hook

W ] ¥ m i

OTHE . —
Ew-’&- Enter Dial becomes Exit Dial after the
DTMF keypad displays.

3 Dial the test number on the numeric keypad. Press Push 2 Talk or
use the handset when you want to talk into the 2310 (keep button
pressed while talking).

4  Press On Hook to complete the call.
5 Press DSO# X/X to select another DS0 channel to test.

PBX/Switch The following test enables the 2310 to terminate a call while

Emulation terminating the T1 under test.
(terminating a call)

Configuring the 2310  To perform PBX/Switch Emulation to terminate a call

1 On the menu bar, press TERM > Terminate T1 > Recelve Call. The
unit automatically configures 1o a default setup screen.

2 Press Setup. Ensure characteristics shown in the setup Summary
screen match the network characteristics. To change settings,
select the desired property sheet tabs in the property setup sheets.

23
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eminate Tl Receive Call

RH-F (

P called AR:3Fh

oo

T Femmale-0C3 + TEBES
[oses Formitafe- DB « THEQOP

Flace-£4f

(DX0dB RX DSX-MONDSX-MON_BS1 Int

TP

| cuse 1

ThBr

Trafie

RE-F CALLER RRzH/h

[TE-F called AB:H/A

Event Dur Dly

Type [ 1] s

3 Select the Channel tab in property sheet to choose the T1 channel
(DS0) on which to receive the call.

4

a8

Select the appropriate trunk type (e.g., Standard, Loop Start, or
Ground Start) using the Trunk tab. If Loop Start or Ground Start is
selected, choose FX or SLC as circuit type. Press OK.

eumwibir: 11 Hedenee Lall

T Type-Emuabation
Sfandard -+ Leop Starl. ——
: o EENE .t XY
ErE
~ S QERICE
¥ BLE STATION
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tsfng ihe Bignaling opdon

Connecting the 2310  To connect the 2310 to the circuit

to the circuit 1

T1 Drop and Insert The
(Place Cali) call.

Connect a cable from the PRIMARY TX jack to the IN jack of
the DSX-1. Connect a cable from the PRIMARY RX jack to the
OUT jack of the DSX-1.

Press the RESTART permanent softkey to clear alarms. Verify the
SIGNAL and FRAME LEDs are illuminated (green).

Select the Call Sig Results Category button beside the Primary
Results Group selection. Verify that On Hook is observed in the
Call Sig Results Category display.

Press the Off Hook action button to initiate a call and then Push 2
Talk to establish voice connection.

Observe call sequence events as the call is established.

following test enables Drop and Insert testing when placing a

Configuring the 2310  To perform Drop and Insert to place a call

1 Onthe menu bar, press D&l > D&I Place Call. The 2310 configures

to a default setup.
e B
P P prrappy
TI®S  DMeontTy £50
m.nn 2t Plocq Qallb Sk
e =
Drop & insert T1- Face cab - TR
X0 dB. R DSN-MORDSK MO BHElF 31
Tied | cwtm || Teen | teme 1 euspasy
TE-F CALLEH AH:@/A 1
RX-F callod AD-A/A
Event Mk oy 7_§‘¥&H—
ryoe ns na i
RN
|uElask, | ol |
ERE | e
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Chapter 3 — Cormmon Apoffcaiions _

2  Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics.

3 To change baseline settings, select the desired property sheet tabs
in the property setup sheets. Set the Framing, Code, Rx Input, and
Channel tabs to appropriate settings.

4  Select the Trunk tab. Select the appropriate trunk type (standard
E&M, Loop Start, Ground Start). [f Loop Start or Ground Start is
selected, choose FXS or SLC as the type of card emulation.
Remember to also select the appropriate digit type (MF, DP, or
DTMF). Press OK.

lace Cal
Sty Sprakar i Grde i Beep
Summwery | Fravipg | TxdB0 | Roclamt | Ghennet  Trusk
b “Founk ‘Fype Emuintion
250
‘Btandard. - Loop Stert - Coroumd St -
Wy wiEbh Ex0 {rED
: TR RS
CEBLONE ‘ CRLOORFRY  ERE OFFOE
F)mn&lnul(”?ﬁu‘lw :
& Spesker
bt Surarmary | g |
PIMatyRE RABIT §
* CE i . rm%’mm T m”fw....—;mn
< TERM i i -
* DER-NON
Lhannet Sateaian ” B T V]
~ 2 TH T TH F8 o
! ek | Cameel 1 3 F CH <% 8 -m|
‘z47 SR TE s c2 oom
234G
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Uslng the Signsiing ontion

Connecting the 2310  To connect the 2310 to the circuit

b BT , .
QEiercirEalt Connect a cable from the PRIMARY RX jack to the appropriate

DSX-1 A-Side MON jack (see Figure 29). The PRIMARY RX
must be in the DSX jack facing the direction of the device under
test.

2 Connect a cable from the SECONDARY RX jack to the
appropriate DSX-1 Z-side MON jack (see Figure 29).

3  Check for FRAME and SIGNAL SYNC,

4  Simultaneously, connect a cable from the Primary TX jack to the
appropriate DSX-1 A-side (IN) jack while inserting a 100 ohm
terminating plug into the DSX-1 Z-side (OUT) jack. This

connection should be on the same side of the DSX as the
PRIMARY RX (see Figure 29).

g NOTE:
’ Never insert the terminating plug first.

l I Ahways insert Primary Tx in
direction of device undar fest

MON .
E ’ ‘ 100 obm terminating plug

L ™ RURWITE "X

FuiLARY -]!-- «{-u.nrmul / et = st .
r}ji ﬁ-_-ql"' & ':i:.-i" 'r:s:ﬂ @ @ @_' =
. - L

=

e — - R e ——— _‘. -;.J o
ACTIVE PORT LEDS Jnﬁ'ﬁi & £
I:l.'ll —_— I HeserEs nr s

2310
Figure 29 — Drop and Insert fest sefup
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Dhapter 3 — Comsnon Appiications _

10

11
12
13
14

15

8¢

Press the RESTART permanent softkey to clear alarms.

Verify the Primary and Secondary SIGNAL and FRAME LEDs
are illuminated and the Primary and Secondary Results display
shows Results Ok (under Summary Category).

Press Insert Primary > Enter Dial to bring up the numerical keypad.

Select Call Sig in left Results Category and Traffic in right Results
Category. Verify that ON Hook is observed in the Call Sig Results
Category.

Frop & oo 11 n e
{ tsorsn
RXTERMITEAM .
m::m ' o ] i Action buttons enable
el e e variances in testing.
7T-p colle nen N HR

fvant Dir Dly

figint
e a5 ome gsw

L i

Press Off Hook. Verify that Off Hook appears in the Results
display, followed by either a WINK (on standard E&M trunks) or
dial tone {on Loop and Ground Start trunks).

Press Push 2 Talk and speak into the microphone to establish a
voice path.

Dial the test number on the numeric keypad.
Press ON Hook to complete the call.
Press DSO0# X/X to select another DSO channel to test.

Repeat procedures from Step 11 to continue testing remaining
DS0 channels.

Disconnect from the circuit in the reverse order to prevent service
disruption.

231G
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Using the VF option

The following procedure outiines how to use the 2310 to monitor
S0 (VF) channels out of a DS1 signal. These tests allow you to

— Qualify voice-grade VF circuits by measuring Signal-to-
Noise ratio (S/N), C-Message, and C-Notch.

— Qualify data-grade VF circuits with the 3 kHz Flat, and 3 kHz
Notch filters.

- Perform automated frequency sweeps.

VF Channel Drop/ The following test enables you to drop and monitor voice frequency
Monitoring from channels from a DS] signal.

DS1

2390
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Chapter 3 Cormmon Applicationg - _

Configuring the 2310  To drop and monitor DSO (VF) Channels out of a DS1 signal

1 On the menu bar, press MON/THRU > Monitor T1 > T1 VF. The unit
automatically configures to a default setup.

B, A DS MORIDEX-WON Samt. -

¥

FAPH ] Summi TS Sec ] Summaty PSOF HE
Results Rasults
Unavabable Unavaiakle

2 Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics (such as AMI), as
well as the destred VF/DS0 channel. To change the settings,
select the desired tabs in the property sctup sheets.

Biomies T1VF -
L Spemex | Gude Beap
_Summpary | Feaming | TolBO | Rkpot | Erer | Ghamel |
021 Selup Summary
Type - Praming: T
... VPDSOChepnek TRz 4
ik Teitneodng: AN
i Brimary R inpat:  DEXHIGN
T Fee THREBTS Inpul: DEN-NON
TriRn B
3 Press OK.
2328
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iizner's Guice

www.valuetronics.com



4
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If monitoring a second line, press one of the buttons labeled T1
PRI in the Results Group window and select T1 Sec from the pull-
down menu. Set both Results Category buttons to Channel.

Category buttons

Results Resuits

Verify the yellow active port LEDs next to the DS1 PRIMARY
RX and SECONDARY RX jacks are illuminated.

Connecting the 2310  To connect the 2310 to the circuit

to the circuit

2EID
isar's Guide

Connect a cable from the PRIMARY and SECONDARY DS!
RX jack to the appropriate DSX monitor point.

Press the RESTART permanent softkey to clear alarms and begin
the test.

Verify the green SIGNAL and FRAME LEDs are illuminated and

the Primary and Secondary Results displays show Results OK.

Press DS0# X/X to change the channel that is dropped to the
speaker if you want to test another channel.

To adjust the volume level, press the File Cabinet permanent
softkey and select the Speaker tab.

www.valuetronics.com



Chanter ¥ — Corinon Applicetions o _

Connecting the 2310  Figure 30 depicts a diagram sample depiction of cable connections
to the circuit diagram  from the DSX-1 panel to the inputs on the 2310 for a DSO (VF) Drop/
Monitor test.

DSX-1
A Slde Z—Slde
Westell/
Teltrend
intelligent
Line
Repeater

1‘ FRILAAY -— -E- T A - = PRIMAHY — BEL = &

nx bl | . ENuns nx nx

= T ortes — 'i".J ;'-J"L i }
ACTIVE POAT LEDS .._-& ,.‘_-F‘.-ij oy
l ney I prasTs X el

II_"ﬂL -2 1R 2

2318

Figure 30 — DS0 (VF) Drop/Monitor test setup
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Transmitting VF
Tones

Configuring the 2310

Uaing the VW option

The following test enables you to transmit voice frequency tones on a
DS1 signal, while terminating the T1 circuit.

To transmit DS0 (VF) Channels on a DS1 signal

1 On the menu bar, press TERM > Terminate T1 > T1 VF. The unit

automatically configures to a default setup.

FrEE
LEREN

Teminate 858+ T1RBERT
‘Ferninale 518-1 + FT1BEAT
TFeminate 0C-2 . FEKE
Terminate G242 + 75 RES
Termindle BC-48 > TILODE
Phace Calt
Bucaive Call

2 Press Setup. From the Summary window, select the RX Input tab

and select TERM,

y A% Input Primary RX St T1 RICBITS
Sec T{ RUBITS nput: DEXMON Pt & ‘

- BRIDGE " BRIDGE
Spsmm@* Primary i
Errorinuers: DESERAME “HERR < TERI
- ; _ AL - DSK4HON THSRADY -
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3 Press the Tx LBO tab and select the appropriate dB level.
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Shapier & — Commion Auplications _

4  Press the Channet tab and select the appropriate channel to
transmit tone.

5 Press the VF tab and select tone to be transmitted.

Press the Timing tab and set timing to the appropriate setting for
the T1 ¢ircuit under test.

wrrwiate 71V =
Gomnwei | W 1 Spe
Surrgry | Praing | Timing

gote | v |

s i
o SE

¢ -ARAdE Feomae TV L

romgus | Dummey | Pramieg | Taving | TeitD | gk | teer |

Tt | Rednput | Emor
alies | Eade 1 Besn

- Lyl -
*43-dRm
f-dif
CuibABm
i
CotBARm
" mar

7 Press the Summary tab. Ensure DS1 Framing and TX Line Code
settings are correct.

8 Press OK.

9  Verify that the yellow DS1 PRIMARY TX and RX active port
LEDs are illuminated.

2314
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Connecting the 2310 To connect the 2310 to the circuit

S Clretit Connect a cable from the DS1 PRIMARY RX jack to the
appropriate DSX-1 RX (OUT) jack.

2 Connect a cable from the DS1 PRIMARY TX jack to the
appropriate DSX-1 TX (IN) jack.

Loop the end of the network to be tested.

4 Press the RESTART permanent softkey to clear alarms and begin
the test.

5 Verify the green PRI DS SIGNAL, and FRAME LED:s are
illurninated.

If the Primary DS1 signal is free of errors, the Summary Results
displays Results Ok.

6 To view VF measurements, select the channel Results Category.

7 Press DSO# X/X to change the channel that is dropped to the
speaker if you want to test another channel.

8 To adjust the volume level, press the File Cabinet permanent
softkey and select the Speaker tab.

jeales
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Connecting the 2310  Figure 31 is a sample depiction of cable connections from the DSX-1
to the circuit diagram  panel to the inputs on the 2310 for VF Tone Insertion testing.

DSX-1
A-Side Z-Side

Al

MON %

\:mmumi EE:mnnm I— w &]r ~ et FIJL;u| (1: Lasen

AK LE. = !IIJLIII
» - - q..___ ._._ ‘

ACTIVE PORT LEDS
L T re— N— Y

;ECJ Faig i ﬂ——--—--ll

2310

Figure 31 — VF Tone Insertion test setfup
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_ Using the Inteliigent Repeater Span option

Using the Intelligent Repeater Span option

The following test application provides an example of how you can
sectionalize addressable repeater spans by transmitting appropriate
pre-programmed loop codes from the central office {CO).

The Intelligent Repeater Span option provides the intelligent span
equipment loop codes used to loop up and loop down individual,
addressable, office repeaters and line repeaters, or to transmit
maintenance switch commands.

The following devices can be armed, disarmed, queried, and looped
back when the TB2310-ILE option is installed.

— Teltrend Model 7231LP IOR/ 7239LP ILR Intelligent
Repeaters

= Teltrend Model 9132LP IHR Intelligent Repeater

- Teltrend Model 7231LW IOR / 7239LW ILR Intelligent
Repeaters

— Teltrend Model 9132LW THR Intelligent Repeater
-  Westell 3130-80 IOR Intelligent Repeater

~  Westell 3150-80 ILR Inteiligent Repeater

- Westell 3150-81 ILR Intelligent Repeater

—  Westell 3150-56 ILR Intelligent Repeater

= Westell 3151-56 ILR Intelligent Repeater

—  Westell 3130-56 IOR Intelligent Repeater

= XEL 7853-200 ILR Intelligent Repeater

- Westell 3171 T1 Network Interface and Maintenance System
(60 Series)

This test allows you to qualify T1 circuit error performance by testing
for logic errors, BPVs, and frame errors (if applicable) on T1 spans.

2310
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Configuring the 2310  To transmit pre-programmed loop codes on addressable repeater
spans from the CO.

1 On the menu bar, press TERM > Terminate T1 > T1 Loop >
Repeater. The unit automatically configures to a default setup
screen.

Torfilna=ey - WIHEHT
e Trmiials 5¥8:9 - FTEEERT

Tomfnme g -
i Tamolnge- SGI2

TX 0 dB. RX:DSX-MON/DSX-MON, DST Int
»:
. T!Mﬂsmmm_l T1 P4 ‘3&&;@@1

=

Resuits Resuits
Unavailable Unavallabie

2 Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics. To change
settings, select the desired tabs in the property setup sheets.

NOTE:

' Make sure you select the Receive Input tab and select TERM for
each receiver for this lest.

2330
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_ B iming the Intelifgont Repeater Bpan option

3 Select the proper setting in the Framing tab (AUTO, T1, T1D4,
T1 ESF, or T1 SLC96).

4 Select the proper setting in the Pattern tab.

'L".".‘";'__ T Tt R —
Zner | fepeaterCamends Cods | feep
Summary mlm;mluirmiw‘mm

|
e
!

=Y
3 rqw [ mancar T1.1 000 Repenter
~Penoog o ; Regester Gormomnge. | onde | hamo |
Supveery | Framing  Puitern | Tewing | s | MME
“zEmE T — | AL ONEY T BRIGGYAP PGS
e E? - rRLZERGS - MRa “Agury |
i - 1z ~ DALY “Usarsy
> Sh-Datet ~ijsary l
-~ F42re ]
1 T4
Ak i F 5
e sty rasblo Patbary Brt-Pasilion -
S i [P e .3 TAHIT T T T AT ]
} ) A d Bowr Pattem:.
Lagcer Y X
N j \ - ;
s I “Hsers
ultipat enables you to choose : - i % Userd
the type and duration of pattern, : o
while User allows you to
customize and program your

pattern.

5 Set Tx Coding as appropriate (B8ZS or AMI).

6 Set Timing to INTERNAL if emulating central office equipment.
Set Timing to RECOVERED (loop) if emulating customer
premises equipment.

7 Set Tx LBO to appropriate value (typicaily 0 dB}.
8 Set Rx Input to TERM.

9 Set Error to DS1 LOGIC.

10 Set Insertion Type to SINGLE.

FREG
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Chapter §— Commuon Applications _

11 Set Repeater Commands to the desired Repeater Model and
Repeater Command.

Termr T1 Loop Repeater

Summary | Framing | Paters | Timing | TxLBO | Rinput |

Emor  :  RepealerGommands |  Code |

Repeater Model Command

| Telirend 7231LP 7 IV! | Near End Arm ."E";IV

12 Press OK.

Connecting the 2310  To connect the 2310 to the circuit

feHheicircuit 1 Connect a cable from the PRIMARY TX jack to the appropriate
DSX-1 IN jack.

2 Connect a cable from the PRIMARY RX jack to the appropriate
DSX-1 OUT jack.

3 Press Arm.

I Setup ‘
l T1D4 ‘

GRSS

‘

Telrend 7231LP
[8]=] |

Pressing Arm equips the T1 Span.

2358
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- Using the Intoliigent Repeater Epsn option

4 Press Loop Up.

Press the RESTART permanent softkey to clear alarms and begin
the test.

6 Verify the Primary SIGNAL, FRAME, and PATTERN LEDs are
illuminated and the Primary Results display shows results ox.

7 Insert one or two errors by pressing Start BS1 Logic Error action
button to verify connectivity.

Connecting the 2310  Figure 32 depicts a diagram sample depiction of cable connections
to the circuit diagram  from the DSX-1 panel to the inputs on the 2310 for an intelligent
repeater loop code test.

DsX-1
A-Side  Z-Side

Westellf —l

Teltrend M0|N
_ Imililigent [ I
n
D - Repeaeter _ / ﬁ out
ano 0_.1:#.,0 T4 Netwark

CPE . ‘ ) N r\\\\u_,<~,/¢

[ 3

L) !
hF.nuuu --l r—iE_' bﬂ'-liﬂ’y'][— PR AT --] IF BEG —I 4 - -
’)Ej' If:i'l @ ';;,:f' @ @ @ . #BE PUAEE _ .|_'" LASER
AxX i L

™ TEomvens ™ u I = "aﬂ

| ACTHE FORT LEDS l i :,’ .:i%

]
——_._rnp——_.'q—_[k;'!_.'l_n5_1___ a1 Deeai 138 vl

2310

Figure 32 — Infelligent Repeater loop code test setup
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Using the DEI apdion

Using the DS3 option

This option adds DS3 testing to the already extensive DS1/DS0
testing capabilities of the 2310. Without adding any size to the
existing test set, this option lets you qualify DS3 circuits with BERT
patterns for both M13 and C-bit framing, insert patterns on one or all
DS3 channels, drop DS1 and DS0 channels from DS3 signals to test
and monitor, and verify frame synchronization on DS3 lines.

Monitoring DS3 The following test enables you to monitor DS3 signals.
performance

Configuring the 2310  To monitor the DS3 signal

1 On the menu bar, press MON/THRU > Monitor DS3 > DS3 BERT.
The unit automatically configures to a default setup for the
chosen application.

Initial setup screen for
D33 Monitor testing.

You can press Setup to
change configurations.

4448 4
DS3 Chit Ene 083 Chil Errs
FEAC D33 1dle RX FEAC D53 idle RX,
Palsm oz Paliern Logsas
Bit Errors

BitErrors

Di%egictmar

2 Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics.

230
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Chapter 3 - Common Applications N ) =3

3 To change these default settings, select the desired tabs in the
property setup sheets,

phomitor DS BFAT

1 bl PrIRRRARE ot DO~ F5.
“REE SecondaryRy pul:  BSX -480°H,

- T bR BEX - 450 it

Errorinsest: B2 LOGH ;

4 Press OK.

5 [fmonitoring a second signal, press one of the buttons labeled
DS3 PRI in the Results Group window and select DS3 Sec. Set
both Category buttons to Summary.

NOTE:

} The Dual RX option must be present to use the Secondary DS3
receiver.

Category buttons

S — .
BS3 Pri Smﬂa@g

Results

6 Verify the yellow active port LEDs next to the DS3 PRIMARY
RX and SECONDARY RX jacks are illuminated.

RN
08 Llser's Buide
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Connecting the 2310
to the circuit

Connecting the 2310
to the circuit diagram

2390
ser's Guide

tsing the DEX option

To configure the circuit

Connect a cable from the DS3 PRIMARY RX jack to the DSX-3
A-SIDE MON jack.

2 Connect a cable from the DS3 SECONDARY RX jack to the
DSX-3 Z-SIDE MON jack.

3 Press the RESTART permanent softkey fo clear alarms and begin
the test.

4 Verify the green SIGNAL and FRAME LEDs are illuminated and
the Primary and Secondary Results displays show rResults ok.

Figure 33 depicts a diagram sample depiction of cable connections
from the DSX-3 panel 1o the inputs on the 2310.

D8X-3

11

M13 MUX

FRIMLAY —|. ..rr'cl.mu.hr - FRIMIRY —-l r Fgr - b
£ o q'L‘h £ r' @ I T e
-I‘__“—;ﬂu
Fu ™ R ri-ﬂt RI_—['_:-A_,_'—
A—_— — 'r—- = P o

o ;
ACTIVE POAT LEDS , 'i-':#
I e pBaETE L RE

2310

TR
OG-12 12 ran ——J)

Figure 33 — DS3 Monitor test setup
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Chapter 3 — Copmnarn Applications _

DS3 BER testing This test lets you qualify DS3 circuits with BERT patterns for both
M13 and C-bit framing, insert patterns on one or all DS3 channels,
drop DS1 and BS0 channels from DS3 signals to test and monitor,
and verify frame synchronization on DS3 lines.

Configuring the 2310 To perform DS3 BER testing

1 On the menu bar, press TERM > Terminate D$3 > DS3 BERT. The
unit automatically configures to a default setup.

e

Roady  ‘Torminate T

h =T

mmpsie IBE .
* Taominate BI342
Terminate D48 + BSALGOP

[Tetminate DS3 BERT

T DSX RX DSXDSX. DSE Iat
BiSa-P ! s_smmy__l‘ USHRY .1 Susnary

Results : Results
Unavaitable Unavailable

Shgwnf

2 Press Setup. The Summary property sheet displays.

3 Press the Tx LBO tab and select the appropriate level,
(DSX-450 ft. if accessing from DSX-3) '

4 Press the Rx Input tab and select the appropriate receiver input
(DSX-450 ft. if accessing from DSX-3).

2300
148 mar's zuitle
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sing the D83 option

5 Press the Timing tab and select the appropriate timing for the DS3

circuit under test.

6 Press the Error tab and select DS3 LOGIC.

Teiminate GSFAERT

Error

' -Pritmacy DESRY
~High -,
X aslity

* hew- 4R,

Suwerary | Framing |

| By
em | Ty | TokBO | Rt
BenondansDERRK - -Set ¥1 RGBITE. -
“High &L " BRIDGE
SOB%- 2501 *TERIA
8 G QUL “"B% P,

i

i
tiser's Gulde

- Sumnary | Framvg | Patton | Tiwing | Ter8 | Redput

Basp

Error Type -
THSIEEG

TS FRAME

Eancel

7 Press the Summary tab. Ensure the characteristics shown in the
setup screen match the network characteristics and test to be

performed.
8 Press OK.
9  Set the Results Category button to Summary.
Category buttons
DS3 b | mmmwﬂ DS8 Pri |] Summary |

Resuits

10 Verify the yellow DS3 PRIMARY RX and TX active port LEDs

are illuminated.

www.valuetronics.com



Shapter 2— Common Appiications _

Connecting the 2310  To connect the 2310 to the circuit

fothecircuit 4 nect a cable from the DS3 PRIMARY RX jack to the
appropriate side of the DSX-3 RX (OUT) jack.

2 Connect a cable from the DS3 PRIMARY TX jack to the
appropriate DSX-3 TX (IN) jack.

3 Loop back the far-end DSX-3 (either manually or by using the
DS3 FEAC loop code).

4 Press RESTART to clear alarms and begin the test.

5 Verify the green PRI DS3 SIGNAL, FRAME, and PATTERN

LEDs are illuminated and the SUMMARY Results displays
Results Ok.

6 Press the Logic Error Insert action button five times. Ensure five
logic errors are received in the Results Summary.

_ 2310
Fii ser's Gulde
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Using the 83 opiion

Connecting the 2310  Figure 34 is a sample depiction of cable connections from the DSX-3
to the circuit diagram  panel to the inputs on the 2310 for DS3 Termination testing.

S

M13 MUX
PR < r—EI:‘I:IHI:IiFI‘r] FRIMARY h [ 5o -l ' .

oooole @el =,

nx Tx TE AlWTE E ™ e

——— e e —

DS3
Network

l ACTIVE PORT LEDS !
R e | DRSBTS | ——

Figure 34 — DS3 Termination test setup
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- B Uaing the BTS-7 option

Using the STS-1 option
The STS-1 option provides SONET receive and transmit signal and

payload insert error and alarm capabilities at the Synchronous
Transport Signal - Level 1 (STS-1) Rate.

Monitoring STS-1 The following test enables you to monitor STS-1 signals for framing,
performance path pointer adjustments, and BPVs.

Configuring the 2310 To receive STS-1 signals

1 On the menu bar, press MON/THRU > Monitor STS-1 and the
appropriate payload mapping (in this case, DS3 Drop was chosen).
The unit automatically configures to a default setup for the
chosen application.

% D3X RX DSXMSK 2R 1 _|

soner it | sumony | someSeo | sy

Results Results
. Unavailable i Unavailabie

230 )
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Dhapter B — Commnon Asplications _

2 Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics.

[ontor D53 BERT in 51571 - "
= Afarmy i Beep
{ Bummary | Framing | Pattern | TxLBO | fxlopur | Ervor
BES Setup Summary
Pgee Framing: ]
e S 20231
=3

3 To change these default settings, select the desired tabs in the
property setup sheets. Note the differences between the bascline
DS3 setup property sheets and the baseline STS-1 setup property
sheets.

ﬁm STS-1 BERT

: BER-HT,

L BSK - o
DSX - 4504
SEETIINBIP

| Property setup tabs for
| STS-1 Monitor Testing.
| You can press any tab to
H change configurations.

4 Press OK.

5 If monitoring a second signal, press one of the buttons labeled
'SONET Pri in the Results Group window and select SONET Sec.
Set both Category buttons to Summary.

) 2Ha
54 {ser’s Buids

www.valuetronics.com



_ — T Liging tie STSY option

Category buttons

e

| SONETPd | Sumnay SONETRY | Sommary ﬂ

Results Results

NOTE:
} The Dual RX option must be present to use the Secondary STS-1
receiver.

6 Verify the yellow active port LEDs next to the STS-1 PRIMARY
RX and SECONDARY RX jacks are illuminated.

Connecting the 2310  To connect the 2310 o the circuit

10 (7o GGt 4 Connect a cable from the STS-1 PRIMARY RX jack to the STS-
1 PRIMARY MON jack.

2 Connect a cable from the STS-1 SECONDARY RX jack to the
STS-1 SECONDARY MON jack.

3 Press the RESTART permanent softkey to clear alarms and begin
the test.

4  Verify the green SIGNAL, FRAME, PATTERN, and PATH PTR.
LEDs are illuminated and the Primary and Secondary Results
displays show results ok.

paki .
iser's Guide 18
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Chapter T — Cormmon Spplicetions _

Connecting the 2310  T'igure 35 depicts a diagram sample depiction of cable connections
to the circuit diagram  from the DSX-3 panel to the inputs on the 2310.

DSX-3

DS3

LRl Network

]
—
°o—3
" om—=

PAIMARY —~] I-sEcﬂHm.nv - FRIMARY [ SEC - -
0 AN .

A T ' L TR
. B e il v

AGTIVE POAT LEDS I i § A\ '/ i

—_— ) peusTs. ; X .
o5 DEVETS-1 'n.i..[jl:—:ta"l!-fﬂ'L‘]
2310

Figure 35 — S7S-1 Monitor test setup
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Using He STSY option

STS-1 BER testing The following test enables the 2310 to perform STS-1 BER tests with
a DS3 or VT1.5 muxed payload.

Configuring the 2310 To transmit the DS3 signal on an STS-1 rate

1 On the menu bar, press TERM > Terminate STS-1 and the
appropriate payload mapping (in this case, Muxed DS3 and T4
BERT were chosen). The unit automatically configures to a
default setup for the chosen application.

[ DSX. Tor DSX/DSX. SONET ol BSS o DST Th B3 11
mm-pﬁg ‘Shishriscy jy soueren | Summiy J| VIO |
Results Results ORES
Unavaitable i

230
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Chapior 3 — Common Applications = T

2 Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics.

(Terminiate Muxed D53 BEAT in 575-7

Mﬁ_x_vgt_j_fim | Pomter | Channel | Besp | Path Trace
" Summary | Framing | Patters | Tiwing | TXLBO | Rxinput
SONET Setup Summary

Type - . Timing: HITERMAL

- SONET Path-Pointer: +] e

i Primary Rx inpt: BEX 4501

DAR3 Secondary Ry input:  DSX - 4501,

pors TXLBO: DSX -2501t

R Alarm:insert: | PATH 7S

3 Tochange these default settings, select the desired tabs in the
property setup sheets.

4 Press OK.

Set one Results Group to SONET Pri and the other to T1 PRI, and
set the Category buttons 10 Summary.

Category buttons

Results | Results

6 Verify the yellow active port LEDs next to the STS-1 PRIMARY
TX and RX jacks are illuminated.

Connecting the 2310  To connect the 2310 to the circuit

to the circuit Connect a cable from the STS-1 PRIMARY RX jack to the DSX
OUT jack.

2 Connect a cable from the STS-1 PRIMARY TX jack to the DSX
IN jack.

3 Establish a far-end loop.

- 2374
T8 {ser's Guide
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Lsing the 8751 option

4  Press the RESTART permanent softkey to clear alarms and begin
the test.

S Verify the green SIGNAL, FRAME, and PATTERN for T1 and

SONET signals (and PATH PTR LEDs for SONET only) are

illuminated, and the Primary and Secondary Results displays
show Results ok,

2356 P
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Chapter 3 Cosmmon Agplicefions

Connecting the 2310  Tigure 36 depicts a diagram sample depiction of cable connections
to the circuit diagram  from the STS-1 panel to the inputs on the 2310.

DSX-3/STS-1
Pri Sec
' rulsoiN
T1 Loop | I i
N S Out i —
DS1 M13 MUX e = o
- . \I R e

PRIMARY —] I-'RF!"CImﬂﬂ'l' PRI ANY J_I r_ : ;
{{"ji : .'.- E—.j,‘ (L"]‘nw @ @ ‘I il f“: LAZEN

(5.4 TE RYRITS Fix T™@ £ e — i L —
B ——l B — - g D ;:_\.
I |
I ACTIVE PORT LEDS jam d Lo ""f‘

——— M 138 .
o5 DSAETE-1 | hx D LA LE RS |

2310
Figure 36 — STS-1 BER test setfup
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Using the 5TE-1 opiion

VT1.5 Drop/ The following procedure outlines how to setup the 2310 to monitor
Monitoring from VTL.5 or DS signals dropped from an STS-1 signal.
STS1

Configuring the 2310 To receive VT1.5 or DS1 signals dropped from an STS-1 rate

1 On the menu bar, press MON/THRU > Monitor STS-1 (or OC-3/0C-
12/0C-48) > VT1.5 Drop > T1 BERT. The unit automatically
configures to a default setup for the chosen application.

iX DSX_ X BSxmsx GRS 1
SONGT A1 | Sooomary ]JE&WM] Summary | YOIBH
“ .

Results i Resulis
Bnavaitable i Unavailable

2 Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics.

3 To change these baseline settings, select the desired tabs in the
property setup sheets.

ZEID
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Chapter 3 — Oosson Applications

M eniter ¥T1.5BERT in 5T5-1

Sarn | Chemet | QustemResdls ] Beep |

| Surmary | Fraping | Panem | T8O | Rk | Bmer Property setup
SONET Setwp Summary - tabs for VT 1.5
Type - YTLECHannek TwlRow 1-11-¥ from an §TS-1
FSONET wmm% ggmﬁ Monitor

5 T LB DEX - S50, : testing. You
“T1 g3 berjerope) B can press any
' tab to change
configurations,

4 Press OK.

Press the SONET Pri button in one Results Group and the T1 Pri
button in the second Results Group.

6 Set both Results Category buttons to Surmmary.

Category buttons

' QMMI

Results 1 Results

7 Verify the yellow active port LEDs next to the DS3/STS-1
PRIMARY RX and SECONDARY RX jacks are illuminated.

Connecting the 2310 To connect the 2310 to the circuit

fothe circuit 4 nect a cable from the DS3/STS-1 PRIMARY and
SECONDARY RX jack to the Primary and/or Secondary side of
the DSX-3/STX-1 MON jack.

2 Press the RESTART permanent softkey to clear alarms and begin
the test.

3G
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- - T Leing the STS-7 apltion

3 Verify the green SIGNAL, FRAME, PATTERN, and PATH PTR
LED:s are illuminated and the Primary and Secondary Results
displays show rResults ok.

Connecting the 2310 Figure 37 depicts a diagram sample depiction of cable connections
to the circuit diagram  from the DSX-3/STS-1 panel to the inputs on the 2310 for a DS1/
VT1.5 Drop/Monitor test.

 DSX-1
A-Side Z-Side

7

MI'JN

\ STS-1
’ Interface ' AR
Out - 5

PSTN
Network

F‘H‘IMI-IIY EEE‘DNHIFH PRORMANY -—lr 5ELC
o) @ @ @}T@ O @;i

-

ACTIVE PORT LEDS e A
L— oft —————J L prasre i iia

2310
Figure 37 — STS-1/VT 1.5 Drop/Monitor test setup
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- Using the OC-300-1 30048 eption

Using the OC-3/0C-12/0C-48 option

The OC-3/0C-12/0C-48 option enables transmitting or receiving
SONET signals from optical carriers, as well as, concatenated Optical
Carrier- Levels OC-3/12/0C-48 signals. It can analyze signal
overhead and drop/insert DS3 or DS1 payloads.

Cautions must be observed before and during all phases of instrument
operation. The following symbol designates that the 2310 is a Class 1
Laser product and you must be careful not to incur hazardous laser
light exposure. This symbol carries the following warning:

CLASS 1 LASER
PRODUCT

COMPLIES WITH 21 CFR 1040.10 - 1040.11

nr

WARNING: HAZARDOUS LASER LIGHT EXPOSURE!

A Do not look directly into the 2310 optical output. The optical source /s
designed for safe Class | operation. However, it is recommended that
you not fook directly into the optical output of the unit or at the output
of any opfical cable connected to the unit. If a fiber optic connection is
removed from a transmitting connector, screw the safety cap onto the
connector to prevent inadvertent exposure to the laser output. Use of
controls, adjustments or procedures other than those specified herein
may result in hazardous laser light exposure.

Ly
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Chmprtagy B e Comwnon Spplicaiions -

Monitoring OC-3/ The following procedure outlines how to setup the 2310 to monitor
0C-12/0C-48 and perform error/alarm insertion using the Thru mode.
performance

Configuring the 2310  To monitor an OC-3/0C-12/0C-48 rate

1 On the menu bar, press MON/THRU > Monitor OC-3/0C-12/0C-48 >
0C-3c/0C-12¢/0C-48¢ BERT. The unit automatically configures to
a default setup screen.

OC-3c BERT is similar to the OC-12c/48¢c [

. . B
menu with the exception that you cannot
test OC-12¢ from the OC-3 menu. In the
same manner, you cannot test OC-48¢
from the OC-12 menu.

Monnor Q8¢ BERT

ITX 1810 i, SGNET Reo

somzred | Sowmy Wm] Summary

Results E Results
Unavaltable Linavailable

2 Press Setup. The Summary property sheet displays.

L 2310
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Using the OG-3/0C-12/00-48 option

Summaty | Pettom | Ever | Alwin | Tetmetangis |

BENET Sefup Summary
Fypn Puttern: b
[ .’:8@0@7‘ T Waw t - fuit
] Alarm:inyert: RETH S8
e 1ha, Brerinsent: FRAMEAVORE

|

i oK _] fannﬁ

3 Press the Summary property sheet tab. Ensure the settings shown
in the Summary tab match the network characteristics and the test
to be performed. Press OK.

4  Set parameters for Pattern, Error, Alarm, and TX Wavelength tabs.

it (1T L BERT

R £

sgegs.y  FEEETT

CHWERG AT
2N -1
TRt

Lo | om

Sty Pattarm | Eper | Mo | Tewtavalesn, |

T R T i ——

Eafor Tyms
H el
CEECTIONRIP

. ThINEEE

T PRTH BB
LINEFRBE
CORTHPERE

PO | s Binl Sl Property sheets are the same for
etk —3 OC-3¢/12c/48¢ with respect to
setling parameters for your tests.
_Bd-m-:- P‘;mlEba-‘ ._ﬂ_lhml |
“LINE-AS ‘!
gl = =t L - =)
| rRATHA Swer | Raten | Breor | Alwm Taiavsieng |
- PRTH RS
B ITT
| [ ] Eancs
—— o Ftnn

The dual wavelength property sheel is only
applicable with an OC-48 equipped module.

21
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Chapier 1 Common Applivetiong _

5

Verify the yellow active port LEDs next to the OC-3/0C-12/
0OC-48 jacks are illuminated.

Connecting the 2310  To connect the 2310 to the circuit

to the circuit 1

128

Connect a fiber cable from the OC-3/0C-12/0C-48 RX jack to
the network’s RECEIVE optical splitter access jack.

Press the RESTART permanent softkey to clear alarms and begin
the test.

Verify the green SONET SIGNAL, FRAME, and PATH PTR
LEDs are illuminated (green) and the Results Window displays
Results CK,

Press the RESTART permanent softkey to clear old test results and
start a new test.

Verity test results in the Results display windows. If the signal is
error free, Results ok displays.

3290
Yeser's Guide
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tising the OC-30C.1HOC-48 option

Connecting the 2310

Figure 38 is a sample depiction of cable connections from the 0C-3c¢/
to the circuit diagram

12¢/48c panel to the inputs on the 2310 for OC-3/0C-12/0C-48 for
in-service monitoring and error/alarm insert testing.

0C-12c 0C-48 0C-48
— i ‘—‘
AF .
—* SONET [|* SONET v
c Netwo '
— ] mux / o \ atwork _ Mox L
Optical '
Splitter

570% ole78 el e, i

nx TR HIETS ny ix
e R — s.-.-_*--——

ACTYVE PORT LEDS 1.'.".'}']‘4
e nsa's.'r-*:-q .

T
DeC-Gif p27dn

2310

Figure 38 — MON/THRU Mode Error/Alarm Insert test setup
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Chapter k- Comrmon Applications _

0OC-3/0C-12/0C-48 The following procedure outlines how to setup the 2310 to terminate
BER testing a SONET signal for BER testing and perform Error/Alarm Insertion
on concatenated SONET signals.

A WARNING: DAMAGE TO TEST PAD

A Never loop the high-power TRANSMIT on OC-48 modules to the
RECEIVE of the 2310. It will result in serious damage to the 2310.

Configuring the 2310  To test an OC-3/0C-12/0C-48 rate for BER testing

1 On the menu bar, press TERM > Terminate OC-3/0C-12/0C-48 >
0OC-3¢/0C-12¢/0C-48¢c BERT. The unit automatically configures to
a default setup.

e, = - r - i |
BEES |5 =
Fﬂa‘eﬂ(}scﬂﬁfﬂ 1 E

ONET Int

soneTes | sumoney {| soneten | sumany

Results Results
Unavaiiahtie i Unavaitable

EREEH
TR sei's Bulds
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Using the OU-DC-12/00-48 oplion

2 Press Setup. The Summary property sheet displays.

[ Tecminate DS BI.’:HT n OE-3 e =]
Al | Pointer ! Ghannel | Besp ! Pathfrace |
| Summary | Framing | Peters | Toving ] R bput | Bror |
SONET Setup Sumemary
Type  SPRNET Ghanmel: {STS-4) TaiRx: H¥
Fitnirig: INTERNAL
TEONET  pati Bainter: 1 me
cngs Alarm Ingert: PATH A5
“T1 Error Ingert: FRAME WORD

3 Press the Timing tab. If an external timing source is used, select
EXTERNAL T1 BITS. If the timing is received from the
network, select RECOVERED. If the 2310 is the timing source,
select INTERNAL.

4  Press the Error tab. Select SONET LOGIC.

Tenminaia D53 BERT in BE 3

Mo | Power | Ghammel | Besp | Path e
Sumwary | Fming | Rettom  Tiwing | fx gt | Bror

- “RECOVERED-foop) FARTERNAL

- D83

Tontwnrate DC-3c BER

Bancgal

2¥{n
Lner's Guis
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Chapter I — Common Appiications _

6 Set the Results Category button to Summary.
Category butionis

swern _ﬁ\ | soveron | sy |

| R
| Results ) Resulis

7 Verify the yellow OC-3/0C-12/0C-48 active port LEDs are
illuminated.

Connecting the 2310  To connect the 2310 to the circuit

fo the circuit 1 Connect a fiber cable from the OC-3/0C-12/0C-48 RX jack to
the network’s RECEIVE optical access jack.

2 Connect a fiber cable from the OC-3/0C-12/0C-48 TX jack to
the network’s TRANSMIT optical access jack.

3 Press the Laser ON action button.

Princ +1 |

Path AIS Insert |

SONET Logio |

Loop back the far-end of the network.
Press RESTART to clear alarms and begin the test.

6 Verify the green PRI SONET SIGNAL, FRAME, PATTERN, and
PATH PTR LEDs are illuminated and the Results Window
displays Results OK.

, 2310
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Haing the DL-HOCA 20048 option

7 Press SONET Logic Error on the main screen five times to insert
errors. Verify five logic errors are received.

8 Press RESTART to clear old test results and start a new test.

Connecting the 2310

Figure 39 is a depiction of cable connections from a SONET signal to
to the circuit diagram

the input/output on the 2310 for a SONET Termination BER test.

0C-12¢ P~ 0C-48 Qc-48
rrr———i]

™ AddiDrop s AddiDrop [*™
— | MUX MUX 1

= PRIMERY =, -~ SICIMOIANY = — FIUMEEHEY = f

o 00 olle ¢

- . —

ALTE PORT LiFGE
L— o] i

DEaETE-1

2310

Figure 39 — SONET Termination BER test setup
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Chapter 2 - Comman Anplications - o

Optical Power This test measures the optical power of a signal in an optical fiber.

measurement The following symbol refers to Class 1 laser products. Refer to the
warning for Class 1 laser products on page 125 and follow all
precautions.

CLASS 1 LASER
PRODUCT

COMPLIES WITH 21 CFR

Configuring the 2310  To measure optical power in an OC-3/0C-12/0C-48 rate

1  On the menu bar, press MON/THRU > Monitor OC-3/0C-12/0C-48 >
OC-3¢/0C-12¢/0C48¢ BERT. The unit automatically configures to
a default setup.

oot | Sonmmy || 50T | s |

Resits i Results
Unavaiiable Unavallable

" _ 2310
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_ - Using the QU301 2/00-48 option

2 Set Category buttons to Signal, then select Optical Power dBm at
1310 nm or 1550 nm.

Category huttons

SONET B Sigreal SONET Pri Signa

Resuits ~ Results
3 Verify that the yellow OC-3/0C-12/0C-48 active port LEDs are
illuminated.

Connecting the 2310  To connect the 2310 to the circuit

to the clrcuit Connect the fiber to be tested to the OC-3/0C-12/0C-48 RX
Jack.

2 Press the RESTART permanent softkey to clear alarms and begin
the test.

3 Ensure the green PRI SONET SIGNAL LED is illuminated.

4 Read the optical power measured in the Results Screen.

2346
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Chapfer I — Oommon Appiivetions -

Connecting the 2310 TFigure 40 depicts cable connections from the OC-3/0C-12/0C-48
to the circuit diagram  panel to inputs on the 2310 for Power Measurement.

0C-3,00-12, 0C-48

™ AddiDrop
—  MUX

Famkny - -u.'muirn PRIARY —l- BEC = '
[n 000 F@ @ @
T 51 =r:.1=1'=

ACTWVE BOAT LEDE
I— T p— | T 0

2310

Figure 40 — OC-3/12/48 Power Measurement setup
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Using the VT100 Emulation option

The 2310 can be configured to perform VT-100 terminal emulation.
For this function, the TB2310-VT 100 option is required.

In this mode, you can locally access network components, such as
HDSL units or performance monitoring devices (e.g., PMNIU or
PMDNI}, and provision them or obtain performance information
from them. When the VT100 option is instalied in your 2310, there is
no need to carry a laptop computer to do VT100 emulation.

Configuring the 2310 To do VT-100 terminal emulation

1 Connect the RS-232 interconnect cable {supplied) from the
printer port on the 2310 to the network device under test (e.g.,
HDSL unit). If necessary, connect a “gender changer” to the
DB-9 connector end.

NOTE:

’ There are two interconnect cables provided with 2000 products; you
must verify that the 9-pin connector is used for the VT100 Emuiator.

2 Access the VT100 emulator by pressing the Aux permanent
softkey icon (file cabinet).

At -
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hapfer 3 — Common AppHoations _

3 Press the VT100 Emulation tab in the auxiliary functions screen,
followed by VT100 Emulator in the middle of the screen.

SpaskerVolme | Revisions AndOptors | Time And Date |
Brighiness Corfel VTHN Emalation

[ vriteEmier |

i ot e

The screen turns into a VT100 terminal with a cursor blinking at the top
left hand corner.

4  Press the keypad icon located on lower right of the screen to
access the keypad.

Lt | lﬁ;ﬁu

1|!i3!' Q‘EITJH{‘-‘M ie 1’

tiafniofclelpieliiofnly MR

oy ;J{igill £k jll ?%;ig iiif : Keypad lcon
e l :@f becornes the

7 VT100 keypad
when pressed.

'.'E‘.‘L"ii b pre e jmr‘g-l st ] R ot

2346
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_ - Using the VII00 Emulation cpiion

5 Change the size of the keypad by clicking the Bigger/Smailer
button on the keyboard. You can also move/drag the keyboard to
any desired location.

Vet Sese o 5 3
7420 ras " TELTREND PERFOHMANCE HONITORING SYSTEM - B2:24P
CURRENT FPERIGH
M% Notice the
I5-minate Intervats . Keypad Icon
Q7729798 823 T5F SIH 631 681 ] [.] a ] haS moved
67/29/96 B2:98F SD1 1859 if-{_f ““““““““““““““ from status
) bar onto the
7i® a 8 4“
orsanren s2zam sor s ,, = sivislolel ""'“' POp-up
.‘jDZ‘ 9
] ale a}t, ,1;; RESOE AT keypad.
Press <ET jlf *.I.f.i:Lb ‘.i.“ K " ] m:nt
SD1 = DFFE e e Sad

|

6  Access the menu of the network unit by either waiting a few
seconds (e.g., Westell devices) or by touching the <ESC> key
(e.g., Teltrend devices). Often, pressing the space bar works. If
nothing appears on the screen after trying the above procedures,
press Settings > Terminal Preferences/Communications from the
menu bar to ensure settings are correct.

For example, in the Terminal Preferences screen, you may want to
have Local Echo turned off, especially if double characters are

pabls
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appearing on the screen. If settings are incorrect, change and save the
settings. Try step 6 again.

é@ £ m r

bl T
Terminal Prefersnces...

ok B e

NOTE:

3
Temunal Modes - GH -» CRAF~ m
¥ Line: hap {" Inboued !
T Local Ecka I Oithownd ﬁgmﬂ
¥ Sound i
e N T ] ——
--Columng ~-~~-~ @ Black ¢ Underdline
g0 i3 ' Blink.
Temunal Font s+ Tramslahons -
= F_ ag
i [ 'Dgnnarkmoma bt ]
e rrri v s e 1 JHM ter ANSL i
I Shaw Sevoll Bars Buffer Lines:

¥ Ulse Function,Amrow.and Chil Keys-for Windows

’ in the Communications Screen, DO NOT change the Connector set-
ting. The sefting is correct for the application, and should always

remain on COM2.

The menu for the network unit should appear and the format should be
correct. If not, go back to Settings > Terminal Preferences and check
the CR/LF insert.

7 Perform operations according to menu selections of the network
device connected to the 2310 VT100 Emulator.

a Press Exit VT100 to exit VT 100 Emulation.

8 Minimize the VT 100 keyboard if it is displayed on your screen.

www.valuetronics.com
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Using the OC-3¢c/12c ATM option

The OC-3¢/12¢ ATM options enable you to generate and analyze
OC-3¢/12¢ ATM payloads. With these options, you can test the ATM
signal at the OC-3¢/12¢ rate to check HEC framing, generate TTC
ATM test cells (see Figure 41 on page 142), and record measurements
on specific ATM streams.

ATM is a communications transport technology that formats,
multiplexes, cross-connects, and switches voice, video, and data
traffic. The 2310 stores four user-programmable virtual path
identifier (VPI) and virtual channel identifier (VCI) transmit profiles,
and one receive profile. These VPI/VCI profiles allow a specific
value to be entered into the generic flow control (GFC), payload type
identifier (PT1), and cell loss priority (CLP) fields in the ATM headers.
These four profiles enable you to do the following:

o Analyze overall ATM measurements, which may include header-
error control (HEC) errors, dropped cells, cell types, correlation
tag, and bandwidth utilization.

¢ Generate ATM compliant idle cells, which fill unallocated
payload bandwidth.

¢  Generate ATM compliant TTC test cells, which are comprised of
TTC cell profiles.

¢  Support network node interface (NNI) and user-to-network
interface (UNI) cell formats.

Table 12 shows the primary user-configurable settings for transmit
and receive profile setup per VPI/VCI. These profiles represent the
four possible ATM virtual connections. The 2310 transmits one
primary and one secondary profile continuously chosen from these
four profiles. In the Rx Profile, all of the ficlds can be set to X,
which matches any value. When monitoring a virtual connection,

2348
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Lhapter §— Common Anplicetions _-

GFC, PT1, and CLP are commonly set to “X.” When monitoring a
virtual path, the VCI may also be set to “X.”

Table 12 — OC-3¢/12¢c ATM TX and RX Prdfile setup fields

TX and RX Profile(s) GFC VPI VCI PTI CLP

TX Profile P1 - P4 00-15 000-255 00000-65535 0-7 0-1

Rx Profile 00-150r X 000-2550r X 00000-65535 or X 0-7?3!‘ X 0-1_or_ X
N NOTE:

’ The above table is for both UNI and NNI, with the exception that NNI
does not have a GFC setup field and its VP! = 0 - 4095.

Profiling with the If the profile selected is inactive, you can use Search mode. In this

Search Mode mode, the 2310 actively searches for TTC ATM Test Cell #1 or live
ATM cells. The results of the search are displayed on the user
interface. Figure 41 shows the composition of the TTC ATM Test

Cell #1.
BIT
76 5 4 3 2 1 OCIET
GFC VPl 1
NPY : VCI 2
’ i Vel 3
VEI | PT TER] 4
HEC 3
TEST CELL IDENTIFIER “TTC 6
7
&
TEST CELL TYPE 9
SEQUENCE NUMBER | 10
11
CORRELATION TAG 1z
13
PAYLOAD SPACE 14
53

Figure 41 — TTC ATM Test Cell #1

. 2310
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Monitoring ATM The following procedure outlines how to setup the 2310 to monitor
payloads 0OC-3¢/12¢ ATM payloads.

Configuring the 2310  To monitor an OC-3¢/0OC-12¢ ATM circuit

1 On the menu bar, press Mon/Thru > Monitor 0G-3/12 > OC-3¢/12¢ >
OC-3c/12¢ ATM. The unit automatically configures to a default
setup screen.

o sa;mg,g}f At | Sommay |
Results | Results
Unavailable Unavailahle
£3ip -
ser's Sulde 1432
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.Y

2 Press Setup. Ensure the characteristics shown in the Summary
property setup screen maitch the network characteristics.

Mondor OC-3c ATH

Prom—

“serary | Brer { panm | ATMProfies | ATM Search

ATH Sstup Summary
Type - - Interface Type: M
- sﬁNE’f: R Profile; P
<t Bearch Type: TTC Test-Colis
il . Beramble: oN

G

& AT

3 Select the ATM Search tab and designate the type of cells for

which you want to search. Press OK.

NOTE:

’ The ATM Search mode can be used to actively search for ATM cells.

it 032 BTH

ATH I
Suwwaey | Ener | Mawm | ATMPmfies  ATMSearch

ATMSearch Type - - --

T Teot ek

£ Live Fraffic Casig

buttons to Summary on the main screen.

www.valuetronics.com
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_ Usilng the O0-3c/ 30 ATHM option

Result Category Buttons

_ : = 2
ATM Summary ,H ATH Summary
Results Results
Unavailable Unavailable

5  Press Start Search to initiate a search for specific ATM streams.
The results of the search are displayed in the ATM Results
Category window (when Stats is selected).

You can also begin searches by pressing the appropriate VPI/VCI
buttons.

Monitor OC-SATM. i ﬁmil_%!ﬂes

ISONET Rec. irdf-UNI. Sermbl ON

2 L : ; ATM Search
e Sl Eﬁks q] [ FTC Test Celis |
RX VP = -

RXVCE )

Resuits
- Unavailable

When Start Search is
pressed while
viewing ATM results,
the Results Category
defaults to Stats.

] Start Search
becomes Stop
Search when
pressed.

Connecting the 2310  To connect the 2310 to the circuit

(o s CReait 1 Connect a cable from the Rx OC-3¢/12¢ interface to the OC-3¢/
1Z¢ test RECEIVE access point. Using laser safety guidclines
found on page 125, press Laser ON.

230
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2 Press the RESTART permanent softkey to clear alarms and begin
the test.

3 Verify that the SONET SIGNAL, FRAME, PATH PTR, and ATM
SYNC LEDs are illuminated (green).

4 Select a Result Category. Observe the ATM activities in the
display.

Connecting the 2310  Figure 42 is a sample depiction of cable connections from the OC-3c/
to the circuit diagram  12¢ panel to the inputs on the 2310 for monitoring OC-3¢/12¢ ATM
traffic.

Splitter
e o] . ——
| HE = =
ATM Switch ATM Switch
PHIMARY —] rEEE-IJHﬂHH‘I‘ PREA Y —'}r SEC )
(6 00 oll® '@
X ™ T™® RALEITS AX T X
ACTIVE PORT LEDS
L— (113 [ —" SI— I:rs:!.rs'rsa-t—J
2310
Figure 42 — Monitoring OC-3¢c/12¢c ATM test setup
E¥ig
48 ey Guide
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Terminating ATM This test enables you to generate and analyze OC-3¢/12c ATM
payloads payloads by checking HEC framing, generating TTC ATM test cells,
and recording measurements on specific ATM streams.

Configuring the 2310  To configure the 2310

1 On the menu bar, press TERM > Terminate 0C-3/0C-12 > OC-3¢/12¢
> OC-3c/12¢ ATM. The unit automatically configures to a default
setup screen.

Summery ‘}

hx_vni:
RXVCEL

Unavatlable

. NOTE:

’ The default Resulis Category display is Summary. For ATM resulfs,
choose from the Category pufi-down menu. When Stats is selected,
the 2310 is set up to display VPI and VCI results.

PALT
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2 Press Setup. Ensure that the characteristics shown in the
Summary property setup screen match the network
characteristics.

I erenale OC-3z ATH

PahTiwce | ATMPmfles | ATMSemsh | ATHTx |
[Bumdhary ] Tning | Al | Bser [ Aman | Poker

4 ATHBelup- Summany
Type - intertate Type: UM
- aoamzr an*rgxpv:gg: 2
See TeProfite: i
T REProfile: Pi
~ 1 Boarsh Type: TTE Togt:Qally

Pr Te-ContBndwth: 0%

i Sac TrConlBndwily G0%
Soramble: on
Correlation Tag: Defatits 2510

[ o8 | cameat f

3 Select the ATM Profiles tab to set the appropriate Terminate profile
parameters. First, indicate your network interface (UNI or NNT});
this choice determines the GFC and VPI formats.

— UNI is the default, enabling you to set profile numbers for all
setup fields.

— If NNIis selected, there is no GFC field, and the VPI
becomes a 12-bit field instead of an 8-bit field.

4 Select the Pri Tx Profile, Rx Profile, and the Sec Tx Profile from
the Tx/Rx Profile Selections box.

— Select Scrambie OFF/ON (to determine whether the traffic
should be scrambled). The default for Scramble is ON.

— Choose one of four possible profiles and an Rx profile from
the Profile Settings box. For each profile, set the numbers for
the GFC, VPI, VCI, PTI, and CLP setup fields. Press OK.

23310
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eminate GC-3c AT .
Bumraary | Tingng | Rxlinpet | Brer | Mam | Poimsr
Bath Trace  ATMIProfiles | ATMSeamh | ATMTx
TaFix Profite Selecions Scrambe | t\’::z';ﬁ“ s
: mmpm thmﬁrm ortihic ~OEF arrows beside
i *P2  “RxP KPECCR i { the boxes in
*Pe P4 py “Pg O the setup
fields, a
Pinfile Selings - . werfaze | keypad
% ap | THM || displays so
ofile 1 = £ .
%&q&m% i3 you can type in
Profite 2 v 183 s}]| thevalues you
E:::il::i o f " canze) ;; ;, 3 want for Tx/Rx
PP ole 2 1 4 if| profile setup
e LA LR | =1} fields.
E3ES

5 Select the ATM Tx tab and designate the Primary and Secondary
Tx Profile Cell bandwidths. Select the default Correlation Tag or
a specific User Tag, Press OK.

Tt UC- I ATH =
&gmig;m|mmtimrgm§ Pamngar
Pult frace | ATRProfies | AT Search ATWT The Corretation
- Tag allows cells
Primary Belyalite Coks St e from multiple
: ; = { 2310 units to be
Pty = 3010 :
; differentiated
gar from one another.
You can also
=iz 3w designate a

specific User Tag.

2
ﬁ' 11 % .m?’ ;

Axig
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6 Set both Result Group buttons to ATM.

Result Group Buttons

ATM § Summary | ATM J Summary ]l
¥ 1P L By
Results Results
Unavailable Unavailabie

7  Set the Result Category buttons to ATM on the left and Summary
on the right. Press Start Search to start the search function.

SONET Inf AT )
ATM ATM Search To reconfigure for
Press Summary, LED, L IR [TTC Fest Cells ] more searches,
Stats, Cell, Cell Type, QO Syne Faiture ge=; press the
or Time for ATM appropriate ATM
Category Results. profile buttons.

Connecting the 2310 To connect the 2310 to the circuit

hre circui .
fo the circuit 1 Connect two cables, one from the Tx OC-3¢/12¢ interface and the

other from the Rx QC-3¢/12¢ interface, to the OC-3¢/12¢ test
access point, Using laser safety guidelines, press Laser ON.

237G
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2 Press the RESTART permanent softkey to clear alarms and begin
the test.

3 Venfy that the SONET SIGNAL, FRAME, PATH PTR, and ATM

SYNC LED:s are illuminated (green).
4  Observe the ATM activity in the Results display.

Connecting the 2310  Figure 43 is a sample depiction of cable connections from the OC-3¢/
to the circuit diagram  12¢c ATM switch to the inputs on the 2310 for terminating OC-3¢/12¢
ATM testing.

—h

. *
OCBcATHE § $ 0C3cATH

OC-A2ATM DC:t2 ATH

2318
Figure 43 — Terminating OC-3¢c/12c ATM test sefup
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Using the GR-303 option

GR-303 is a protocol which enables service for circuit-switched
services. It efficiently deploys transport voice and/or data traffic
using GR-303 based digital loop carriers.

The 2310 performs basic GR-303 protocol link packet analysis on a
user-specified DSO time slot within a framed T1 signal drop. These
DSOs are either the embedded-operations channel (EQC), typically
channel 12, or the time-management channel (TMC)/ common-
signaling channel (CSC), typically channel 24. The analysis is
conducted non-intrusively on the link, on Level-2 layer (LAPD)
packets sent across the GR-303 protocol link.

The 2310 enables you to choose packets with a specific SAPI/TEI
filter value and display their counts. These packets include the
following:

¢ Total packets

¢ Information packets

¢ Receiver-Ready packets

¢ Receiver-Not-Ready packets

¢ Reject packets

The 2310 also enables you to display counts for packets with CRC
errors, the number of seconds with at least one CRC-errored packet,
the rate at which CRC-errored packets are received, and those packets

discarded due to misalignments, aborts, or sizing constraints. These
packets include the following:

¢ CRC-Errored packets
¢ CRC-Errored seconds
¢ CRC-Error rate

¢ Discarded packets

2310
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The 2310 displays the current state of the link under analysis (via
virtual LEDs in the LED Category). The link is considered “ready” if
an Unnumbered Acknowledgement (UA) response or a Receiver-
Ready (RR) Packet1s received. The link is considered “not ready” if a
Disconnect Mode (DM) response or a Receiver-Not-Ready (RNR)
Packet is received, or if the carrier signal is lost for that link.

Level 3 call The 2310 also performs basic GR-303 call analysis within framed

statistics DS1 signal drops of a duplex T1 circuit. It is non-intrusive and
performed on Layer-3 packets sent across the GR-303 time slot
management chanmel/customer service center (TMC/CSC) protocol
link, typically channel 24.

The 2310 enables you to acknowledge basic telephone events. These
events include the following:

¢ Call attempts

¢ Call connects

o Call releases

o Percentage of blocked calls

. aE
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Monitoring GR-303

The following test enables you to monitor GR-303 performance.
performance

Configuring the 2310 To configure the 2310

1 On the menu bar, press MON/THRU > Monitor T1 > GR-303. The
unit automatically configures to a default setup.

Moniter 8751+ ¥ W
Monitor G028 « F HBS

MummrﬂGRSS —

0 48 RXDSE MONITERMON, D51 et BEZS

A | sy [ iee «]gw bsua 2425

Results Results
Unavaiable Unavailable

i3ig
Ehyer's SGuida

185
www.valuetronics.com
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2 Press Setup. Ensure that the characteristics shown in the
Summary tab match the network characteristics, such as T1 ESF,

Type

Ll e

13

Eranast Gode

Sy © Prening | BREDS | TxEBE | Renpst | Ewer

051 Setap Summay

Framing: T B&F
PEh-Shannek Tcfioe: Y4704
Hine Coding: B2s
PrimanyRcingut © DEAMMON
Sec TERXBIS npue DEX-MON.
AP Filier: I
FEEFilter: ARY

Shuse ValueFliter:  ANY

[ ok 1 qames |

3 Select the Rx Input tab and select DSX-MON. Press OK.
4 Select the Code tab and select BRZS. Press OK.

5 Select the Channel tab and select the DSO channel for the link
under analysis: EOC (typically Channel 12) or TMC/CSC
(typically Channel 24). Press OK.

e

www.valuetronics.com

ovitey 11 GRL303 |
Ghanna) i Tl lﬁﬁf’&'ﬁ'ﬁﬁ =
Summary | freming | bk | Beteo | fglppt 1 Mm;m ] Mﬁg—l Y | TEBG | Retgper | Howr
PR R - e Ser PHEGRITS - o Sharel i cee v ”aﬂ~
“BRIGE BRINGE
A reem I
= DEXMEN ~BEGMOH
ool 1
L 0% | ey | g | ok { wis0 | Rotmt | G | |
e o e paneel |
““% ~1 5 ca o oF @
F porB o) cHE SR e You need to select
| ~s 7 4 -5 - -z 1| Channel 24 to get link
t ey Sl T statistics and call
i

statistics results on the
TMC/CSC.
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6 Select the GR-303 tab. Select the type of service access point
identifier (SAPI) filter value, terminal endpoint identifier (TEI)
filter value for link analysis, and the Cause Code value for call
analysis, Press OK.

] Em:mgl s l m. ‘
Summery | Framng | G303 | TRLBO | Rewpit | Evar
SAPIFStRr  TERFHter . Gauve Yahse Filter .
& RNY SANY 4 =) i SANY  cdF Select ANY in the
: NS s lNE e TEI Filter field if you
| ‘& Zits g ] do not want to
: L; 3 e engage a filter.
M ey
“44 [l 1::: I
~4%
TG : .
Cm L canes |

7  Set both Result Group buttons to T1 Pri,

8 Set the Result Category buttons to Link Stats on the left and Call
Stats on the right.

Packets CallAftempts
17 101

8 If moniloring a second signal, press T1 PRI in the Results Group
window and T1 Sec from the pull-down menu.

Resuit Group Buttons

T P mgﬁ*‘_%”@“"ﬂ

| Results Results
1352 Jnavailable Unavailable

10 Verify that the yellow active port LEDs next to the DS1
PRIMARY RX and SECONDARY RX jack are illuminated.

Geore Guide 157
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Connecting the  To connect to a circuit

2310 to the circuit 1 Connect a cable from the PRIMARY RX jack to the DSX-1
A-Side MON jack.

2 Connect a cable from the SECONDARY RX jack to the DSX-1
Z-Side MON jack.

3 Press the RESTART permanent softkey to clear alarms and begin
the test.

4  Verify that the green SIGNAL and FRAME LEDs are illuminated
and the Primary and Secondary Results displays show results
Ok.

2350
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=5 - - Using the GR-3C3 option
Connecting the 2310 Figure 44 is a sample depiction of cable connections from the DSX-1
to the circuit diagram  panel to the inputs on the 2310 for T1 monitoring.

DSX-1
A-Side  Z-Side

coT RT [= POTS
QC-N = BRI

e T

—— xDSL

Voice Switch

R SECOMpARY 'II PRIMAHY =EC - - -

Ax TX TE RYETS Ax

= s = I

ACTIVE PORT LEDS
L__ 08—t e peamTa g -_J

2310

My =
= _ocarziea—n

Figure 44 — GR-303 test setup
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Using the ISDN PRI option

The ISDN Primary Rate Option allows the 2310 to test the
operational status of [ISDN PRI links that use T1, DS3, and STS-1 as
the physical interface. Features of the 2310 Primary Rate ISDN
option include the following capabilities:

2

Supports LUCENT 5ESS, NORTEL DMS 100, and National
ISDN-2 Call Control specifications

Supports different call types which include voice, 56K, 64K,
Nx64K, Nx56K, and H)

Places or receives two simultaneous voice or data calls while
emulating a Terminal Equipment (TE) device (c.g., PBX)

Provides test data services with BERT patterns or test voice
services with a microphone and speaker

Provides history of calls that were placed and terminated, as well
as providing their corresponding cause codes

Monitors physical layer (T1, DS3, and STS-1), and provide
decodes of LAPD and Q.931 messages signaling on the
D channel when in Monitor mode

Performs back-up D channe] testing and ability to support
Network Facility Associated Signaling (NFAS)

Monitoring ISDN PRI In Monitor mode, the unit allows full duplex, non-intrusive

calls monitoring of a single D channel (which enables interpreting
messages going from Terminal Equipment (TE) to Network
Termination (NT) as well as messages going from NT to TE. In
addition to providing the T1, DS3, and STS-1 results, the option
provides full text decodes of the messages on the D channel.

2348
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Chapier 3 — Comunan Appllceiions _

Configuring the 2310  To configure the 2310

1 On the menu bar, press MON > Monitor T1/ ISDN PRI to monitor a
T1 circuit.

For all monitor ISDN PRI rate selections, sce the following PRI ISDN
choices:

To test... Then...

T On the menu bar, press MON > Monitor T1 > ISDN PRI

DS3 On the menu bar, press MON > Monitor DS3 > Muxed DS3
Drop > ISDN PRI

STS-1with  On the menu bar, press MON > Monitor $TS-1 > Muxed
DS3 muxed DS3 Drop > ISDN PRI

STS-1with  On the menu bar, press MON > Monitor STS-1 > VT1.5
VT1.5 Drop > ISDN PRI

The 2310 automatically configures to a default setup for the chosen
application.

s 2810
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[P0 dB, RXDSX-MONIDSX-MO0N, D51 Hee

i | sway | s1on | sy

Resulfs
Unavailable

Results
Unavaitable

2  Press Setup. Ensure the characteristics shown in the setup
Summary screen match the network characteristics. To change
settings, select the desired property sheet tabs in the property

setup sheet.

3 Select the Rx Input tab. Ensure that BRIDGE or DSX-MON is

selected. Press OK.

231
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Chapier 3 — Common Applicefions

[ 11500 P -
y Eror ' @éda f
Summany | Framing | BEN | Boferdep | TebRD Reinpat

BrimanyRY fox VLRGBS
S BRIBGE + BRIGGE
TR < TERM
DN SOURMON

4 Select Decodes in the Result Category under either the Primary or
Secondary Result Group. Press Start Capture.

5| i B ?; Wﬁ%
fonttor T1-1SDK Fri’ [Demo) -
X005, P S MORINS Y WGR, DST Rac B
TP ; Smw_ s T j Summary FESS ! =
Res S Ay Results / 5
Unavi EED Unavailable | ol ’
Sigipd " > . Moviter T1 ISDN Pri% Buifer Full - 09 , Frame Count - 818
B ]
Sranes X0 db, RX.DEX MONIDSX-MON D51 Ret
Toato vese ] 0 iecodne
Sl

Notice how selecting Decodes changes the
screen as the 2310 begins to capture frames
after Start Capture is pressed.

233G
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Using fhe 1SN P8 opdon

5 View the D channel message decodes. The number of frames
captured and the percent of buffer used displays in the status
message window.

Pressing Stop Capture displays the last captured frame in the display
window. If no frames were captured, the text no frames captured
displays. To traverse through the list of frames that were captured, press
any of the four action buttons named First Frame, Last Frame, Prev
Frame, and Next Frame.

[H{Frame #- 00016 [015 of v1@]
HlRov-PRT  SAPI:000  TEI:00D
[{LAPD Frame Type: I

Hs=001  Hr=-002  PsF-U

l{ Protocsi Piscriminator:z08
[{call Refereace: oni

Start Capture

82 Coding Standard ; PR becomes Stop
Location A Eamell Capture when

=" the buffer is full.

6 Observe results in the display.

Connecting the To connect to a circuit

2310 to the circuit 1 Connect a cable from the PRIMARY RX jack fo the DSX-1
A-Side MON jack.

2 Connect a cable from the SECONDARY RX jack to the DSX-1
Z-Side MON jack.

S390
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Chapier § - Common Applications _

3 Press the RESTART permanent softkey to clear alarms and begin
the test.

4 Verify that the green SIGNAL and FRAME LEDs are illuminated
and the Primary and Secondary Results displays show Resuits
Ok.

Connecting the 2310 Figure 45 is a sample depiction of cable connections from the DSX-1
to the circuit diagram  panel to the inputs on the 2310 for T1 monitoring.

DSX-1
A-Slde Z«Side

MDN )
. /i I3 .=
p /[ o\ W)
I 5]
HBLA Y —] r EECONDARY ARIMARY —-“- BEC == .-__ - 1
{r-..-il E:;‘JI r('?r - lrlprlh FULEFRE v fT’ LASEN
RX TE TR i'IK.'ElI_h
l ACTIVE PORT LEDS
ot —————F e pEamTe L BX Or=3ri5 7 an TX g
2310
Figure 45 — Monitor ISDN PRI test setup
ey
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Using PRI ISDN in The Terminate ISDN PRI test application emulates a TE device such

Terminate mode as a PBX. Place Call and Receive Call is an advanced supported
feature of Terminate Mode PRI. It enables the processing of up to two
simultaneous calls (two terminating, two placing, or generating one
call while terminating a second call). One or two calis may be placed
on the same T1 or on different T1s.

Placing a call This test allows you to place calls to and from the network.

REID h
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Configuring the 2310  To configure the 2310 for placing a call

1 On the menu bar, press TERM > Terminate T1 > ISDN PRI.
For all terminate ISDN PRI rate selections, see the following PRI ISDN

choices:
To test... Then...
T1 On the menu bar, press TERM > Terminate T1 > ISDN PRI
Ds3 On the menu bar, press TERM > Terminate DS3 > Muxed

DS3 Drop > ISDN PRI

8TS-1 with  On the menu bar, press TERM > Terminate STS-1 > Muxed
DS3 muxed DS3 Drop > ISDN PRI

STS-1 with  On the menu bar, press TERM > Terminate STS-1 > VT1.5
VT1.5 Drop > ISDN PRI

The 2310 automatically configures to a default setup for the chosen
application,

15 i_———l o ! v . 2 e - -
ok ‘
Terminate 11 150U P TSR
7770 45, R DX ORI SXH, BEVA GRES
T { wj% oo I Summary  BESS
Resuts Resuits 15ENTally

Unavadahle . Unavailable
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Using the (BLN PRI eption

2 Press Setup. Ensure the characteristics shown in the setup
Summary screen maich the network characteristics. To change
settings, select the desired property sheet tabs in the property
setup sheet.

minatn 71 ISDH #1

TerEd | Relt | Ewer ! Gode

e :
| Blrapy ¢ sammg | Patiem | 900  150NGe | Tow
B51 Sehap Sutmmmany
‘Type . Framing YIERF
e . oo altenn onsE
V¥ Tane: 0
i) VF Leual: sdim
P DexeoN
ary Ry nput1 N
Spe TEREBIFS Input; DEX-MONE
Tl odg
Errorinsent: PSTLOGIO

Lo ] cwe |

3 Seclect the Rx Input tab. Ensure that TERM is selected. Press OK.

[Eesainare T1 15BN Po

Surnrnery | Froming | Patem | 1SDN | SONGA ! Tons
Tpeing | b8 | clput | Beer | Gude

~BRIDBE ~BRIDGE
SR STEREM

" DUX-SA0M NN

Frch i
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Chaptar I Common Applications

4 Select the ISDN property sheet tab. Choose the Switch type and
then Config Prim, D channel test type (Single [Primary Only],
NFAS Only, or NFAS/DCBU), and the D channel (s) DS0s.

Teimnate 11 1SON Pri

HESS

DS 108

Hil2

Twirg | B8O | Rumpit | Smer | Gode
Suwerasy | Framing | PaBem

1806 | FSNGAl | Tens

{

» rtertuce =0
i i W“ﬁm:i B Chanrst = 24

Bingle-(Prmary Gy
* NFAS DNLY
“NEASIBEEL

L]

 Erctartace:
Somivmee | Chanmat =24

35

Bualch

TTE2600

oK

| Py

NOTE:

ISDN tab with 5ESS
as the Switch. Here,
the primary interface is
NFAS/DCBLU, and the
D channel is 24.

The DMS and 5ESS selections are for switches running vendor-pro-
prietary ISDN. For switches running National ISDN, Ni-2 should be
selected regardiess of the switch manufacturer.

5 Select the ISDN Cali property sheet tab. Configure the call(s) by
pressing Config Call 1 and/or Config Call 2. Choose the type of
call, the B channel to place the call on, and enter the number to be
dialed on the Called # keypad. For a data call, enter a callback

70
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Usging the (50K PRI option

number. Of course, this number must be capable of receiving a
data call, such as a loop back number.

. ———
Teminate 11 ISDH Pri BN eSS - ————

T i B0 | wempwt ] Brer | Gods ] - Hembaring Types HEmbrg P
Sy | Boweg | fottem | SN istbcal | foms | “Unkewn “Unknown - -

= 0%

3 o = at The Advanced dialog
gL box enables you to
ChlFFype '
. . == “Veles ~toenax select the Numbering
Sﬂggrilfstrt:;elsol\l d i« e Types and Numbering

e Sulechon. - Plan.
BRI S T SR ]
{2 c8 cm o cm g

I*:a IS IR I I
e DR e R

line under test. Ifitis
not known, this field
may be left blank.

i’“f
gi;j f‘

6 Press OK.

Connecting the 2310  To connect to the circuit

fo the circuit Connect a cable from the PRIMARY RX jack to the DSX-1

A-Side OUT jack.

2 Connect a cable from the PRIMARY TX jack to the DSX-1 Z-
Side IN jack.

3 Press the RESTART permanent softkey to clear alarms and begin
the test.

2318 )
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Chapter 3 — Corvmon Applicaiions |

4 Verify that the green SIGNAL and FRAME LEDs are illuminated
and the Primary and Secondary Results displays show results
Ok.

. NOTE:

’ When the 2310 is configured for the correct switch type (Call Control)
and the D channel, if establishes the data link and is ready to carry
out ISDN call processing. The unit enables BERT and VF analysis of
the B channels being used after successful call establishment. In
addition to providing the resuits for the physical interface, the unit also
provides sfatistics collected on the D channel, as well as results
based on the analysis of the B channel. The Call Controls supported
in this mode include LUCENT 5ESS, NT DMS 100, and NI-2.

5 Check the D Chan Ready LED under the LED Resuli Category to
verify that the D channel and/or the D channel backup are in
service.

Py | et

Signal Loss
Frame Loss
Ones Density
() Exteess Zerus
Yelvvht\lﬂ Arm

() AIS

] BRZS

DS1 e
:D'Chan Ready

b chaninsmy ————— Verify the D Chan Ready Category LED is
evident before placing a calt.

History

2214
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Receiving a call

Configuring the 2310

2390
Usor's Guiks

Using the ISDH PRI option

6 Press Enter PRI Call Control. The PRI CALL CONTROL keypad
pops up. Press Conn to place the call.

10
s

SE
» i {141 i
erminate T1 1SDN PriCall.2 Active
alll. (normal clearng). Call2 © - 64K - 5551212

quan]

TX:0.4B. RX D5X%-MON/DSX-MON._ D51t

| PRI Gall 1] Mistory
Fcal) #1 (Inst 0}
| callea 5551212
| calling 123
Type Vaice
Interface FPrizary
] B Chanme] 1
)l [irection Ontgulng
il Cause Code I

]l (normal clearang}

{1 PRI CALI CONTROL

——

_|m

Enter PRI Cail
Control
becomes Exit
Call Control
when the PRI
CALL
CONTROL
keypad is
displayed.

When an ISDN call from the network is received by the 2310, you are
alerted by a flashing Enter PRI Call Control action button, and a
message in the status display.

To configure the 2310 for receiving a call

1
2

Follow procedural steps 1 - 8 in “Placing a call” on page 167.
Press Enter PRI Call Control to open the PRI CALL CONTROL

keypad.

Press Answer (or Reject) for the incoming call.

Press Push 2 Talk and speak into the microphone to establish a

voice path.

www.valuetronics.com
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Lhapter 3 — Common Spnlivations _

5 Press Disc to disconnect the call,

PRI CALL CONTROL

Cail #1 (Inst- 0)
] carled 5551212
] callaing 123

H

| —Call 1

i ]
j1 Type. Voice
H

: Interface' Frimary
[} B thamnel 1

E Irectipts Outgoing
F| Cause Code- 1f

{normal clearing}

Connecting the 2310 To connect to the circuit

to'the giicuit 1 Connect a cable from the PRIMARY RX jack to the DSX-1
A-Side (OUT) jack.

2 Connect a cable from the PRIMARY TX jack to the DSX-1 Z-
Side (IN) jack.

3 Press the RESTART permanent softkey to clear alarms and begin
the test.

4  Verify that the green SIGNAL and FRAME LEDs are illuminated
and the Primary and Secondary Results displays show Results
k.

. B
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Connecting the 2310
to the circuit diagram

Lafesg the 50N BRI optinn

Figure 46 is a sample depiction of cable connections from the DSX-1
panel to the inputs on the 2310 for T1 monitoring.

DSX—

I

ISDN Switch

™ n'l'."ﬂl"'E RX
|..._ ——

F"ilurl\ BEL‘-CPIEI.M“’ Ir PRIMARY —1 r— BED " —
1 - rlii FULEIE - ‘r?' Lasen
w 1L ‘o ¢ f_

ACTIVE PORT LEDE
am —_— e pBwETEY

NFAS and D channel
backup testing

Configuring the 2310

2340
User's Guide
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2310
Figure 46 - Terminate ISDN PRI Test Setup

The D channel Backup option enables all signaling information to
take place on one D channel for both PRI interfaces on the Network
Facility Associated Signaling (NFAS). Furthermore, there is a
dedicated channel on the non-active D channel interface for the
purpose of carrying signaling information in the case of the primary
D channel failure.

To configure the 2310
1 Follow procedural steps | - 4 in “Placing a call” on page 167.

2 Select NFAS or NFAS/DCBU, depending on the PRI line
characteristics. For this example, choose NFAS/DCBU on the
sccondary interface, which supports the signaling information for

com



Chapler 8 — Compron Aoplicaiions

—

two PRI links taking place on the D channel in each T1 (one
active, one backup). Because NFAS/DCBU was chosen, Config
Sec enables the selection of the DSO which will carty signaling

information.

[Termmate 11 15D Pri ]
Tenrg | TxlBO | Rt | Ewor | Code |
. H . 3
= 0 | Parar " 4800 veOoN B | Choose the ISDN property sheet after
i ’ ' ressing Setup on main screen.
X nfedace =1 P g Setp
~5ERS ] Confg PR p Channet =24
Pricnaty {
romsten] ;mmmw Select NFAS/DCBU. The Interface
fﬁ&?ﬁﬁ Identifiers are set to “0” on Config
T i Prim and “1” on Config Sec.
o __ iirderiape sl
_ - Cong $00.- iy, ot o 4
jBecofdary frmmmmmr ”
Switth THC2000
N g
Lo | ewmes [ F R
- Interfae D-Chan Sefect
OBt W B 4 o7 e
1 B T4 CH *2 & W ram
L B AR - B
*3 L I T A |
3 3 13 <18
4. 5 1 19 ¥ t‘*w TS
K (ol b B ¢ |
i 5 I o |
S A
On Config Prim and Config Sec pop-ups,
select 24 on D Chan Select and Interface 1D.
NOTE:

The Interface ID is most commonly set to 1 for the backup D channel.
However, if a non-standard 1D is assigned, it must match the switch.

www.valuetronics.com
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= - Using the IEDN PRI option

3 Set the Interface ID to 1 for the Secondary Interface and 24 on the
D Chan Select section.

4 Select the ISDN Stats Result Category to check this information.

iliﬂ dB. RX DSX-MON/DSX-MON_DS1 Int GHss =
L mmw TP | Summay | SESS

e E— Y e

Res Swomary | Resilts 13BN Calls =
Upav: LER - Unavaliable =
Signal :

Frame

The D Chan In Serv LED is provided under the LED Result Category as
a convenient means of checking for an in-service D channel. To initiate
the I channel to test the switch over of a standby D channel to the in-
service I channel, disconnect the in-service T1 or press Switch D-

Chan.
sy ] = Enter PRI |
osiioes Ll Control
Ones Dens
Sxcess Zoror o BPV Error |
p D Chan Ready in the — - d The backup D channel
i I LED Category locates Swilch | | feature can test the
D pan Ready ——— an in-service and BA : switch-over of a standby
* ready D channel. wns  idnmnt D channel to the in-
History 2 Bl 2 | service D channal,

5 Continue with placing and receiving calls as addressed earlier.

2yih
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6 Switch between D channels when testing NFAS/DCBU. Do this
several times by pressing Switch D-Chan.

Table 13 describes the D channel message displays.

Table 13 — D channel states and descriptions

S chenns| Descriptions
States P
In Service D channel carries signaling information.

Qut of Service D channel is not available.

Maintenance State is entered automatically when state changes are
Busy taking place on the other interface.

Wait D channel is waiting for a response from the network in
order to enter the in-service state.

Standby D channel is transitioning to the in-service state in the
case of the Primary D channel failure.

2aiG
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Chapter 4

Test Results

This chapter describes 2310 test results for DS 1, DS3, and SONET.
The available test results discussed in this chapter include the
following:

2310
User's Guitls

“Results Categories” on page 181
“Summary Category” on page 181

“LED Category” on page 183

“Signal Category™ on page 188

“BPV Category” on page 192

“Frame Category” on page 193

“Parity Category” on page 197
“SONET Section Category™ on page 199
“SONET Line Category” on page 200
“SONET Path Category” on page 204
“SONET Path Trace Category” on page 206
“SONET VT Category” on page 207
“SONET ATM Category” on page 210
“Channel Category” on page 212

www.valuetronics.com



Chapier 4 — Tesi Resulfs B _

o “Call Signal Category” on page 215
o “Traffic Category™ on page 217

¢ “Logic Category” on page 218

e “Time Category” on page 220

e “GR-303 Category” on page 221

¢ “PRIISDN Category” on page 225
¢ “Quad Results” on page 230

2340
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Results Categories

The following list shows the possible test result categories:

— Summary — Section — ISDN Stats

- LED — Line — Link Stats

— Signal ~ Traffic — Call Stats

- BPV - Time —Cell

- Call Signal - Path — Cell Type
Logic — Path Trace — Stats

-VT — Channel

— Frame — Bridgetap

— Parity — Multipat

Many of the categories will be discussed with their test results.

Summary Category

The Summary Category automatically di splays key results that are
non-zero or out-of-specification. This allows quick access to the
results without having to search through the other categories. When
all Summary results are error-free, the message Results CK displays,
When an error is detected, the appropriate test result appears in the
Summary Category window.

DS1 Summary Select T1 Pri/Sec from the Result Group and Summary from the Result
Category test Category for test results.
results

Result ——— :
Group | T ! -

2248 _
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The results that appear in the Summary Category for DS1 include the

following:
— Results OK - BPVs - Bit Errors
— CRC Errors — Yellow Alarm - Frame Errors
— Pattern Slips —AIS - Rx Frequency
— Frame Slips B8ZS Detected — Pattern Losses
— Signal Losses - Frame Losses
— Signal Present ~ Framesync
— Excess Zeroes - Ones Density
DS3 Summary The results that appear in the Summary Category for DS3 include the
Category test following:
results
— Results OK - Yellow Alarm — RX Frequency
— Pattern Slips — Parity Slips — FEAC Codes
— BPV Errors — C-Bit Errors — D82 Frame
Losses
~ FEBEs — D82 Framesync — Bit Errors
— Frame Sync — Signal Present — Pattern Losses
— Frame Losses — Signal Losses — Patternsync
— Frame Errors — Biue Alarm
SONET Summary The results that appear in the Summary Category for SONET include
Category test the following:
results
— Results OK — Line Unavailable Secs — OC-12 RX Frequency
—Line AIS — Line BIP Errors — OC-48 RX Frequency
- Line RDI — Line FEBEs - VT FEBEs
- Path AlS — Path Pointer Justifications — VT RDI
~ Path RDI Path Pointer NDFs - VT Pointer NDFs
2258
T2 Eger's Gulde

www.valuetronics.com



=== o LED Category

-VTAIS - Path Pointer Size — VT Pointer Justifications
— Frame Word Errors - Path BIP Errors ~ VT Pointer Present

— Frame Losses — Path FEBEs — VT Loss of Pointer

- Framesync — Path Pointer Present — VT Unavailable Secs

— Severely Errored Frame — Path Unavailable Secs — VT BIP Errors

— Bit errors — 8TS5-1 RX Freguency -- Signal Present

— Section BIP Errors — Pattern Slips — Signal History

~ Severely Errored Frame Defect — Pattern Losses — Signal Losses

- APS Message Count — Pattern Sync — RX Overload

- BPVs — OC-3 RX Frequency - VTRDI

LED Category

For DS1, DS3, and SONET signal testing, green status LEDs provide
information about the current condition of the received primary and
secondary (optional) signals. The status LEDs are divided into two
groups, PRI (Primary) and SEC (Secondary). The PRI status LEDs
refer to the signal received through the Primary RECEIVE jack. The
PRI status LEDs also indicate the conditidn of the signal dropped
from the payload of a higher signal (for example, the condition of a
DS3 signal dropped from an OC-3 signal). The SEC status LEDs
refer to the signal received through the Secondary RECEIVE Jjack.
Select LED from the Result Category for LED test results.

Result - Resuit
Group LT Py 2o iy S Category
} Excess z Sutmnary T-
Ones De.
Yellow A
s
B8ZS '
DSTIdle PO

m.'
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DS1 LED Category As the received signal is recognized, the appropriate Status LEDs

test results

illuminate. The DS1 LED Category test results are defined in
Table 14.

Table 14 — DS7 LED test results

Displayed Test
Resuit

Description

Excess Zeros

Ones Density

Yellow Alarm

Excess Zeros — lluminates when excess zeros (more than 8 consecutive) are
detected in B8ZS coding and more than 15 in AMI coding.

Ones Density — llluminates if the T1 signal viclates the ones density criteria (when
there is at least n ones in 8(n+1) bits).

Yellow Alarm — llluminates when the Far-End Out-of-Frame (FEQOF) signal is
detected. FFOOQ in FDL for ESF, bit 2 is set to 0 for 255 consecutive DS0 channels for
T1-D4.

AlS Alarm Indication Signal — Hluminates when the unframed pattern is all ones. AlS
indicates to downstream equipment thal an upstream piece of equipment has detected
loss of signal or loss of framing.

B82S Bipolar with 8-Zero Substitution — lluminates when B8ZS clear channel coding is
detected in the received DS1 signal.

D31 Idle DS1 Idie — llHuminates when the T1 D4 inband (all DS1 channels contain 0001 0111
bit pattern) or T1 ESF out-of-band (FFOO) idle code (Yellow Alarm) is present.

P8 mer's Guide
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LED Qategory

D83 LED Category As the received signal is recognized, the appropriate status LEDs

test results

illuminate. The DS3 LED Category test results are defined in
Table 15,

Table 15 — DS3 LED test resulis

Displayed Test .

Result Description

Far End Alarm Far-End Alarm — llluminates when Far-End Alarm and Control (FEAC) messages
in the C-bit parity framing format (third C-bit in the M4 subframe) are detected.

Blue Alarm Blue Signal Alarm — lilurninates when the Biue Signal {Alarm Indication Signal} is
detected (1010 pattern or stuck C bit). AIS indicates to downstream equipment
that an upstream piece of equipment has detected loss of signal or loss of
framing.

Yellow Alarm Yellow Alarm — liluminates when the Far-End Qut-of-Frame (FEQQF) signal (X-

D32 Frame Loss

bits set to zero) is detected.

DS2 Frame Loss — llluminates when frame synchrenization to the DS2 signal is
lost.

D&2 Frame Sync

D32 Frame Sync — llluminates when synchronization to the DS2 framing format
is present.

C-Bit Frame C-Bit Frame — llluminates when the T-BERD 2310 acquires C-bit frame
synchronization.
DS3 Idle D83 Idle — lliuminates when a DS3 signal is received in a 1100 pattern aligned in
the payload for one M-frame.
230
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Chapter £ — Toesi Resulln

SONET LED test

results

As the received signal is recognized, the appropriate status LEDs
illuminate. Select SONET Pri/Sec from the Result Group for STS-1,
OC-3/0C-12/0C-48 results. Select LED from the Result Category for

test results.
Result T i e Result
Group i ATS DEETRIG Category
Line ROJ

Path AIS “Bignat
Path LOF o e
S

(B vT Aarg®> Line

O VT LoP Fath
VT RO Path Frace
Concat P y.ogio

Tive

History

The SONET LED Category iest results are defined in Table 16.

Table 16 — SONET LED fest results

Displayed Test .
Result Description
Line AIS Line Alarm Indication Signal — Line (AlS) detects a 111 pattern in the Line overhead

Line RDI

Path AIS

APS byte (K2}, Bits 6 to 8, for five consecutive frames. Line AlS is removed after
detacling a pattern other than 111 in Bits 6-8 of byte K2 for five consecutive frames. Line
AlS indicates to downstream equipment that an upstream section terminating equipment
{STE) has detected loss of signal or loss of framing.

Line Remoie Defect Indication — (RDI) alarm (also known as far-end receive fail (FERF)
alarm} detects a 110 pattem in the Line overhead APS byte (K2), Bits 6 to 8, for five
consecutive frames. Line RD! is removed after detecting a pattern other than 110 in Bits
6-8 of byte K2 for five consecutive frames. Line RDI alerts an upstream device of a
downstream failure, such as loss of signal, loss of frame, or Line AIS.

Path Alarm Indication Signal — Path AIS alarm detects an all ones pattern in the Line
overhead pointer bytes {H1 and H2) for three consecutive frames. Path AIS is removed
when a valid set of pointer bytes and active new data flags (NDFs) are received, or when
a valid pointer value is observed in three consecutive frames, Path AlS alerts the
downstream path terminating equipment {FTE) that an upstream failure occurred.
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Table 16 — SONET LED test results (continued)

Displayed Test

Result Description

Path LOP Path Loss Of Pointer — Path LOP alarm occurs when a valid pointer value cannot be
determined from the Line overhead pointer bytes (H1 and H2). Specifically, Path LOP is
declared if a valid pointer is not found in eight consecutive frames, if eight consecutive
active NDFs are received without the corresponding concatenation indication. The Path
LOP alarm is removed when a consistent pointer value or concatenation indication is
received for three consecutive frames.

Path RDI Path Remote Defect Indication — Path RDI alarm (also known as RAI or Yellow Alarm)
detects a one in Bit 5 of the Path status byte (G1 ) for five consecutive frames. STS Path
RDI is remaved after Bit 5 of byte G1 contains a zero for five consecutive frames. Path
RDI indicates to the upstream PTE that a downstream failure has been detected.

VT AlIS Virtual Tributary Alarm Indication Signal — VT AIS alarm detects an all ones pattern in
the VT pointer bytes (V1 and V2) for three consecutive VT superframes. VT Path AlS is
removed under two conditions: when a valid VT pointer, valid VT size, and the NDF 1001
flag are detected, or three consecutive VT superframes containing a valid VT pointer,
valid VT size, and a normal NDF are detected. VT AIS alerts the downstream VT PTE of
an upstream failure.

VT LOP Virtual Tributary Loss Of Pointer — VT LOP alarm detects a valid pointer value cannot
be determined from the VT Path overhead bytes (V1 and V2). Specifically, VT Path LOP
is declared if a valid pointer is not found in eight consecutive frames, if eight consecutive
active NDFs are received. The VT Path LOP alarm is removed when a consistent pointer
value is received for three consecutive frames.

VT RO Virtual Tributary Remote Defect Indication — VT RDI alarm (also known as RAl or
Yellow Alarm) detects a one in Bit 8 of the VT Path overhead byte (V5) for five
consecutive VT superframes. The VT Path RDI alarm is removed when a zero is
detected in Bit 8 of byte V5 for five consecutive frames. VT RDI indicates to the
upstream VT PTE that a downstream failure has been detected.

Concat Payload  Concat Payload — A Concatenated pointer value is detected in the first received STS-1
and NDFs with pointer values of 0 in the remaining STS-1s for three frames.
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Signal Category

DS1 Signal test

results

The Signal Category results include signal level, frequency, and loss
seconds. The results are accumulated after initial signal detection.
Select T1 PrifSec from the Result Group and Signal from the Result
Category for Signal Category test results.

Result
Category

Result
Group

The DS1 Signal Category test results are defined in Table 17.

Table 17 — DS1 Signal test resulfs

Displayed Test
Result

Description

Signal Losses

Signal Loss Secs

RX Frequency

TX Frequency

signal was lost for all or part of a second since initial signal detection.

Signal Losses — The T1 signal is lost or absent (equal to 1 loss in every 100
milliseconds).

Signal Loss Seconds — The number of seconds during which the received DS1

Receive Frequency — The frequency of the clock recovered from the received
Ds1.

Transmit Frequency — The frequency of the clock as measured from the
transmitted data.

Simplex Curr mA

Simplex Current measured in milliamperes — DS$1 electrical signal received in the
primary T1 test, the value is displayed as xxx mA in a range from 10 mA to 200 mA.

788
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Tabie 17 — DS7 Signal test results (continued)

Displayed Test
Result

Description

RX Level dBdsx

RX Level dBm
RX Level Vpp

Timing Slips

Frame Slips

Receive Level Decibels dsx — DS1 power of signal received in a T1 test, The value
is displayed as xxx dBdsx in a range from +6.0 dBdsx to -40.0 dBdsx.

Receive Level Decibels below 1 Miliwatt — DS1 power of signal received in a T1
test. The value is displayed as + xx.x dBm in a range from +23.0 dBdsx to -23.5
dBdm. Will only be valid for unframed ones.

Receive Level Volts peak-to-peak — DS1 power of signal received in a T1 test. The
value is displayed as + xx.x V in a range from +12.0 Vo 1.0 V.

Timing Slips — The number of bit slips (+/-) and frame slips (absoiute value)
counted when the DS1 test signal slips from the DS1 reference signal after both
signals are present simultaneously. Counts from 0 to + or - 192 and then roils over
t0 0. Resets to 0 if signal present is lost on the analyzed T1 or on the reference T1.
A positive results indicates that the analyzed T1 is faster than the reference T1,

Frame Slips — The number of frame slips (absoclute value) counted when the DS1
test signal slips from the DS1 reference signal after both signals are present
simultaneousily.

DS3 Signal test

results

The DS3 Signal Category test results are defined in Table 18.

Table 18 — DS3 Signal test results

Displayed Test
Result

Description

Signal Losses

Signal Losses — The DS3 signal is lost or absent {equal to 1 loss in every 100
millisecond)s.

Signal Loss Secs

Signal Loss Seconds — The number of seconds during which the received DS3
signal was lost for all or part of a second since initial signal detection.
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Table 18 — DS3 Signal test results {continued)

Displayed Test
Resutt

Description

RX Frequency

TX Frequency

Level Volts

RX Level dBdsx
RX Level dBm

Receive Frequency — The freguency of the clock recovered from the received data
measured in Hz.

Transmit Frequency — The frequency of the clock recovered from the transmitted
data measured in Hz.

Level Volts — The receive level on the incoming STS-1 represented in volts.
Accuracy is (+/-) 10% or 20 millivolts, whichever is greater. Range is .00 to 1.99 Vp,
and resclution is 0 millivolts.

Receive Level Decibels dsx — DS3 power of the signal received.

Receive Level Decibels below 1 Milliwatt — DS3 power of signal received in the
primary D83 test. The value is displayed as + xx.x dBm. This is not a true power
measurement and is instead derived from the peak level measurement.

SONET Signal test

results

The SONET Signal Category test results are defined in Table 19.

Table 19 — SONET Signal test resuls

Displayed Test
Result

Description

Signal Losses

Signal Loss Secs

RX Frequency
(STS-1)

RX Frequency
(OC-3/12/48)

Signal Losses— Occurs during transition from ON to OFF of SONET signal.

Signal Loss Seconds — Represents an asynchronous test second in which the
appropriate loss of signal was present at least some portion of the second.

STS-1 Receive Frequency — Represents the total number of STS-1 cycles
received during the last second. The resolution is 4 Hz. If the signal is further than
{(+/ -} 1% from the nominal, a message displays indicating that the signal is not
STS-1.

0C-3/12/48 Receive Freguency — Represents the total number of OC-3/12/48
cycles received during the last second. If the signal is further than (+/ -) 1% from
the nominal, a message displays indicating that the signal is not OC-3/12/48.

188

2330
Unaer's Buids

www.valuetronics.com



_ B B o Signat Catagore

Table 19 — SONET Signal test results (continued)

Displayed Test I

Result Description

TX Frequency . STS-1 Transmit Frequency — Represents the total number of S5TS-1 cycles

(STS -1} transmitted during the last second.

TX Frequency OC-3/12/48 Transmit Frequency — Represents the total number of 0C-3/12/48

(OC-3/12/48) cycles transmitted during the last second.

STS-1 Level Volts STS-1 Level Volts — Represents the receive level on the incoming STS-1 in volts.
Accuragy is (+/-) 10% or 20 millivolts, whichever is greater. Range is .00 to 1.99
Vp, and resolution is 10 millivolts.

STS-1 Level dBdsx 8TS-1 Leve! Decibels dsx — Represents the receive level on the incoming STS-1
in dBdsx. If the result is too high, the 2310 indicates the signal is too high and out
of range. If the result is 0.00 Volts, it indicates the signal is too low.

STS-1 Power dBm Receive Level Decibels below 1 Milliwatt — Represents the receive fevel on the

incoming STS-1 in dBm. This is not a trye power measurement and is instead
derived from the peak level measurement. If the result is too high, the 2310
indicates the signal is too high and out of range. If the result is 0.00 Valts, it
indicates the signal is too low.

Optical Power (1310/ Optical Power Decibels belaw 1 Milliwatt — Represents the receive level on the
1550) dBm incoming optical signal (OC-3/12/48) in dBm.

BPVs

Bipolar Violations — Represents the number of bipolar violations (BPVs) detected
since the beginning of the test.

BPV Rate Bipolar Violation Rate — Represents the ratio of BPVs to received bits since
inttially acquiring signal presence.

BPV % Err Free Secs

BPV Percentage of Error-Free Seconds — Represents the percentage of the
number of seconds during which no BPVs occurred since the beginning of the
test.

Rx Overload Receive Level Overload — Qccurs when the received optical power level is
greater than -6 dBm. The receiver automaticaily shuts down and “Rx Overload”
appears (only applicable with OC-48 equipped modules).

Temp - Celsius Temperature in Celsius degrees — Indicates the internal 2310 temperature.
ikl
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BPV Category

The BPV Category results include electrical level bi-polar violation
measurements.

Select T1 PrifSec from the Result Group and BPV from the Result
Category for BPV test results.

Result
Category

Result

e : 1
TP By | —
Group 1 -

s S
u
N L,
1
i
|

Signat
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DS1BPV testresults  The DS1 BPV Category test results are defined in Table 20.

Table 20 — DS1 BPV test results

Displayed Test

Result Description
BPVs Bipolar Violations — The number of bipolar violations (EPVs) detected since the
beginning of the test. Intentional BBZS code violations are excluded from the
count.
BPV Rate Bipolar Violation Rate — The ratio of BPVs to received bits since initially
acquiring signal presence.
BPV Err Secs BPV Errored Seconds — The number of seconds during which one or more
BPVs occurred since the beginning of the test.
2310
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DS3 BPV testresults  The DS3 BPV Category test results are defined in Table 21.

Table 21 — DS3 BPV test results

Displayed Test

Result Description

BPVs Bipolar Violations — The number of bipolar violations (BPVs) detected since the
beginning of the test. Intentional B3ZS code violations are excluded from the
count.

BPYV Rate Bipolar Violation Rate - The ratio of BPVs to received bits since initially acquiring
signal presence.

BPV Err Secs BPV Errored Seconds — The number of seconds during which one or more BPVs

occurred since the beginning of the test.

Frame Category

Frame errors begin accumulating after initial frame synchronization
on the incoming DS1 signal. Select T1 PrifSec from the Result Group
and Frame from the Result Category for Frame test results.

Resuit 7 3 ; Result
Group PSS ISR Category
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DS1 Frame test

results

The DS1 Frame Category test results are defined in Table 22.

Table 22 - DS7 Frame fest results

Displayed Test
Result

Description

Frame Losses
-Frame Errors
Frame Error Rate
-Frame Erred Secs

Frame Loss Secs

Frame SES

CRC Errors

CRC Erred Rate

CRC SES

Frame Losses — A count of discrete losses of frame synchronization since initial
frame synchronization or last test restart.

Frame Errors — The number of frame errors detected since initial DS1 frame
synchronization.

Frame Error Rate — The ratio of frame errors to received framing bits since
initially acquiring frame synchronization.

Frame Errored Seconds — The number of seconds during which one or more
frame errors occurred since initial DS1 frame synchronization.

Frame Loss Seconds — The number of seconds during which one or more frame
synchronization losses occurred or during which frame synchronization could not
be achieved, since initial DS1 frame synchronization.

Frame Severely Errored Seconds — The number of seconds during which the
total number of frame errors equals 12 or more (D4 framing only).

Cyclic Redundancy Check Errors — The number of CRC errors detected since
initial DS1 frame synchronization. CRC errors are counted only when ESF
framing is present in the received T1 data.

Cyclic Redundancy Check Error Rate — The ratic of CRC errors to the number of
extended superframes received.

Cyclic Redundancy Check Severely Errored Seconds — The number of seconds
during which the total number of CRC errors and frame synchronization losses
equaled 320 or more.

CRC Erred Secs

Cyclic Redundancy Check Errored Seconds — The number of seconds during
which one or more CRC errors occurred.

1584
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DS3 Frame test The DS3 Frame Category test results are defined in Table 23.
results

Table 23 — DS3 Frame test results

Displayed Test

Resuit Description

Frame Losses DS3 Frame Losses -- The detection of frame synchronization lost since the
beginning of the test,

DS2 Frame Losses D82 Frame Losses — The number of DS2 frame losses occurring after initial
frame synchronization.

Frame Errors Frame Errors — The number of frame errors detected since initial DS3 frame
synchronization.

Frame Error Rate Frame Error Rate — The ratio of frame errors to received framing bits since
initially acquiring frame synchronization.

Frame Erred Secs Frame Errored Seconds — The number of seconds during which one or more
frarme errors occurred since initial DS3 frame synchronization.

Far-End OOF Sec Far-End Qut-of-Frame Seconds — The number of seconds during which the

received X-bits are zero within the 1 second interval.

Near-End Out-of-Frame Seconds — The number of seconds during which an out-
of-frame condition or an AIS is detected.

Near-End OOF Sec

D82 Frame Errors DS2 Frame Errors — The number of DS2 frame errors detected since initial DS2
frame synchronization.

DS2 Frame Error Rate  DS2 Frame Error Rate — The ratio of detected DS2 frame errors to the total DS2
framing bits received.

TX X-Bits Transmitted X-bit — The current setting of the transmitted X-bits when in a framed
mode.
RX X-Bits Received X-bit — The current status of the received X-bits when in a framed

mode. The result is available after receiving DS3 frame synchronization.
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Table 23 - DS3 Frame fest results (continued)

Displayed Test

Result Description
FEAC, History Far-End Alarm and Control (FEAC) message History — The reception of at least
2 consecutive repetitions of one of the following FEAC messages in the C-bit
FEAC channel:
Comm Equip Fail NSA: DS3 Equipment Failure, Service Affecting (Type 1
equipment failure)
DS3 Idle: DS3 Idie Signal Received
DS3 AlS: DS3 Alarm Indication Signal Received
DS3 Out of Fraine: D33 Out-of-Frame, Loss of DS3 Frame
Synchronization
D33 LOS/HBER: DS3 Loss-of-Signal/High Bit Error Ratio
DS3 Equip Fail SA: DS3 Equipment Failure, Service Affecting  (Type
1 equipment failure)
DS3 Equip Fail NSA: DS3 Equipment Failure, Non-Service Affecting
(Type 2 equipment failure)
Mult ©S1 LOS/HBER: Muttiple DS1 Loss-of-Signal/High Bit Error Ratio
Single DS1 LOS/HBER:  Single DS1 Loss-of-Signal/High Bit Error Ratio
DS1 Equip Fail SA: DS1 Equipment Failure, Service Affecting (Type 1
equipment failure)
D31 Equip Fail NSA: DS1 Equipment Failure, Non-Service Affecting
(Type 2 equipment failure)
23in
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Parity Category

Parity errors begin accumulating afier initial frame synchronization
on the incoming D33 signal. The DS3 PARITY Category results
depend on the current framing mode and the received framing signal.
Select D83 PrifSec from the Result Group and Parity from the Result
Category for Parity test results.

Result - - 7 Result
Group DE3PR ) Pady Category
Res Burnaoaary
Unavs LED
Bignal
BRY
Frame

Asiuennsnn.

kogie

DS3 Parity test The DS3 Parity Category test results are defined in Table 24.
results

Table 24 — DS3 Parity test resulis

Displayed Test Result Description

Parity Errors Parity (P-bit) Errors — An M-Frame that contains a mismatch between either
parity bit (P-bits) and the parity calculated from the information bits in the
previous M-frame.

Parity Error Rate Parity (P-bit) Error Rate — The ratic of parity errors to the number of bits over
which parity was calcuiated.

Parity Error Secs Parity (P-bit) Errored Seconds — The number of seconds during which one or
more parity arrors occurred since initial DS3 frame synchronization.

C-Bit Errors C-bit Parity Errors — An M-Frame that contains a rmismatch between the
maijority rule of the C-Bit path parity bits (CP-bits) and the parity calculated from
the information bits in the previous M-frame.
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Table 24 — D83 Parity test results (continued)

Displayed Test Result

Description

C-Bit Error Rate
C-Bit Error Secs

FEBEs

FEBE Rate

FEBE Errored Seconds

C-bit Parity Error Rate — The ratio of C-bit parity errors to the number of bits
over which C-bit parity was calculated.

C-bit Parity Errored Seconds — The number of seconds during which one or
more C-bit parity error occurred since initial DS3 C-bit frame synchronization.

Far-End Block Errors — Far-end block errors (FEBEs) detected since initial DS3
C-bit frame synchronization caused by an M-Frame in which any of the three
FEBE bits is a zero.

Far-End Block Error Rate — The ratio of FEBES to the number of bits over which
C-bit parity was calculated.

Far-End Block Errored Seconds — The number of seconds during which at least
one FEBE occurred since initial DS3 C-bit frame synchronization.
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SONET Section Category

SONET Section overhead test results enable the 2310 to analyze the
SONET section of a network. The results arc only available when a
SONET option is installed. Select SONET PrifSec from the Result
Group and Section from the Result Group for Section test results.

Result
Group

SONETPi | Sedion | fraaull
e e Category
Reg Suritaty

Unav: &ED

Bignat

Yane

Path

Path Frace
T

‘Fime

SONET Section test The SONET Section Category test results are defined in Table 25.
results

Table 25 — SONET Section test results

Displayed Test Result Description

Frame Word Errors Frame Word Errors — Counts the number of errored frame alignment signal
(FAS) subsets (subset of bytes A1 and A2) received since gaining initial
frame synchronization,

Section BIP Errors Section BIP Errors — Represents an error in the even parily Section BIP-8
(B1) byte when used as a parity check against the preceding STS3-n frame.
Up to 8 BIP errors may be counted per STS-n frame. Section BIP errors are
only defined for the first STS-1 on an STS-n.

Section BIP Error Rate Section BIP Error Rate — Represents the ratio of Section BIP Errors to the
total number of received bits.

Section BIP Error Sec Section BIP Errored Seconds — Counts the number of seconds in which one
or more Section BIP errors occurred since test restart. The errored second
interval is not synchranous to the occurrence of the BIP error.
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Table 25 — SONET Section test results (continued)

Displayed Test Result Description

SEF Defect Severely Errored Frame Defects — Occurs when four contiguous errored
frame alignment words (A1/A2 pair) are detected.

Sect SES Section BIP Severely Errored Seconds — Represents an asynchronous test
second in which 2500 or more Section BIP Errors were counted.

SEF Secs Severely Etrored Frame Seconds — Represents an asynchronous test
second in which a Severely Errored Frame was counted.

SONET Line Category

SONET Line overhead test results enable the 2310 to analyze the
SONET Line of a network. The results are only available when a
SONET option is installed. Select SONET Pri/fSec from the Result
Group and Line from the Result Category for SONET Line test
results.

Result - ; Result
Group e e L. Category

e
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SONET Line test The SONET Line Category test results are defined in Table 26.
results

Table 26 — SONET Line test results

Displayed Test Description

Result
APS Msg Count APS Message Count — Counts the number of transitions occurring in the switch
pricrity field of the line overhead byte (K1), Bits1 - 4. This is an indication of
protection switch activity; it is not a direct count of protection switches.
APS Bridged Line APS Bridged Line — Provides the number of the channel bridged bits 1-4 onto
the protection line. If 0, then no line is bridged to the APS line.
APS Switch Mode APS Switching Mode — Displays the current protection switching mode.
K2 Bits Mode
5678
Oxxx Provisioned for 1+1
Txxx Provisioned for 1:n
x101 Bidirectional switching
x100 Unidirectional switching
238G
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Table 26 — SONET Line fest results {continued)

g;sspl:::yed st Description

APS Request Msg APS Request Message — Displays the current protection switch request
message and channel as indicated by the line overhead byte (K1). Each
message will have a Channel Number Code Assignment and a type of request.

K1 Bits Type of Request

1234

1111 Lockout of Protection

1110 Forced Switch

101 Signal Fail — High Priority
1100 Signal Fail — Low Priority

1011 Signal Degrade — High Priority
1010 Signal Degrade — Low Priority
1001 {not used})

1000 Manual Switch

o111 (not used)

0110 Wait-to-Restore

0101 {not used)

0100 Exercise

0011 (not used)

0010 Reverse Request

0001 Do Not Revert

0000 No Request

5678 Channel Number Code Assignment
0000 Null Channel

0001-1111 Actual number (1-15)

Line BIP Error Rate Line BIP Error Rate — Represents the Line BIP Errors/Total number of received
bits in the previous STS-n frame less the SOH.The denominator of the message
is the total number of non-section received bits instead of the number of BIPs s0
that the result is used to approximate overall received bit error rate. This
approximation works on the assumption that only 1 bit error occurs per SONET
frame per bit position (1-8 or 1-24 for OC-3c¢/12c/48c).

Line BIP Error Secs Line BIP Error Seconds — Counts the number of seconds in which one or more
Line BIP errors occurred since initial SONET frame synchronization. The errored
second interval is not synchronous to the occurrence of the BIP error.
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Table 26 — SONET Line test results {continued)

Displayed Test
Result

Description

Line BIP Errors

Line SES

Line Unavailable Secs

Line AlS Seconds

Line BIP Errors — Represents an error in the even parity fine BIP-8 {B2) byte
when used as a parity check against the preceding STS-1 frame less the SOH.
Up to 8 BIP errors may be counted per STS-1 frame. Line BIF errors are defined
for all STS-1s on an STS-n. In OC-3c/12c/48c mode, three line BIPs from each
S5T3-1 are treated as one 24 bit BiP, and hence, up to 24 BIP errors may be
counted per OC-3¢ frame.

Line BIP Severely Errored Seconds — Counts the number of seconds in which
more than 2500 Line BIP errors occurred in 1 second for an ST8-1, OC-1, or OC-
3 signal; or more than 10,000 errors occurred for an OC-12 signal.

Line Unavailable Seconds — Counts the number of seconds in which the line is
not available based on counts of consecutive line severely errored seconds, or
the presence of an AIS alarm.

Line Alarm Indication Signal Seconds — Represents any asynchronous test
second in which Line AlS was present for any portion of the test second.

Line FEBEs

Line FEBE Rate

Path Ptr Just

Line Far-End Block Errors — Oceurs if a FEBE count is present in the Z2 hyte.

Line Far-End Block Rate — Represents the ratio of line EEBEs to total number of
received bits in the previous STS-n frame, less the SONET overhead.

Path Pointer Justifications — Counts the number of times the synchronous
paylcad envelope (SPE) pointer changed since initial SONET frame
synchronization.

Path Ptr Incs

Path Ptr Decs

Path Ptr NDFs

Path Pointer Increments — Counts the number of times the pointer bytes (H1 and
H2) indicated an increment to the path payload pointer since initial SONET frame
synchronization.

Path Pointer Decrements — Counts the number of timas the pointer bytes (H1
and H2) indicated a decrement to the path payload pointer since initial SONET
frame synchronization.

Path Pointer New Data Fiags — Counts the number of times the pointer bytes
(H1 and H2} indicated an active new data flag (arbitrary change in pointer) since
initiat SONET frame synchronization. An active NDF occurs during a change in
payload content, or after an AIS or some ather failure condition. If a change in the
pointer is detected for three consecutive frames, the change is counted as an
NDF, even if the pointer never has an active NDF,
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Table 26 — SONET Line test results (continued)

Displayed Test

Result Description

Path Ptr Value Path Pointer Value — Presents the current STS path pointer value from 0 to 782.
UNAVAILABLE appears under a number of error conditions, such as ling AlS, etc.
OUT OF RANGE appears if the pointer value is outside 0 to 782.

Path Ptr Size Path Pointer Size Bits — Indicates the binary setting of the size bits in the SONET

H1 byte. The normal setting for the pointer size bits is 00 to indicate a SONET
payload. If the received bits are other than 00, the result appears in the
SUMMARY category.

SONET Path Category

Select SONET PrifSec from the Result Group and Path from the Result
Category for SONET Path test results.

Result
Category

Result [ .
Group SONET P i Path

MESWMN@
Unav; KED
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SONET Path test

results

SONET Path Category

The SONET Path Category test results are defined in Table 27

Table 27 — SONET Path test results

Displayed Test Result

Description

Path BIP Errors

Path BIP Error Rate

Path BIP Error Secs

Path SES

Path Unavail Secs

Path AIS Secs
Path AIS/LOP Secs
Path ILOP Secs

Path FEBEs

Path BIP Errors — An error in the even parity Path BIP-8 (B3) byie when
used as a parity check against the preceding STS-1 frame less the SOH and
LOH. Up to 8 BIP errors may be counted per STS-1 frame. Path BIP errors
are defined for all STS-1s on an STS-n. In OC-3c/12¢/48¢ mode, the 3 Path
BIPs from each ST$-1 are treated as one 24 bit BIP and hence up to 24 BIP
errors may be counted per QC-3¢/12¢/48c¢ frame.

Path BIP Error Rate — Derived from the number of times in which the Path
BIF byte (B3) indicates an error in the previous frame since initial SONET
frame synchronization. Path BIP Errors are divided by the total number of
received bits in the previous STS-n frame less the SOH and LOH.

Path BIP Errored Seconds — Counts the number of seconds in which one or
more Path BIP errors occurred since initial SONET frame synchronization.
The errored second interval is not synchronous to the occurrence of the BIP
error.

Path BIP Severely Errored Seconds — Counts the number of seconds in
which 2500 or more Path BIP errors occurred since initial SONET frame
synchrenization.

Path Unavailable Seconds — Counts the number of seconds in which the
path is considered unavailable. It is an asynchronous test second in which a
Path BIP Severely Errared Second was counted or Path AlS was present for
any portion of the test second.

Path Alarm Indication Signal Seconds — Represents an asynchronous test
second in which Path AIS was present for any portion of the test second.

Path Alarm Indication Signal/Loss Of Pointer Seconds — Counts the number
of seconds in which one or more Path AlS or LOP occurs.

Path Loss Of Pointer Seconds — Shows asynchronous test seconds in which
a Path LOP was present for any portion of the test. ..

Path Far-End Block Errors — Represents the FEBE count present in the Z2
byte. Up to 8 FEBESs errors may be counted per STS-1 frame.

FHID
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Table 27 — SONET Path test results {continued)

Displayed Test Result Description

Path FEBE Rate .Path Far-End Block Rate — Represents the ratio of FEBEs to (1) the number
of bits over which C-bit parity was calculated.

STS-1 Signal Label ST Path Signal Label — Presents the payload type being carried in the
current position of the current STS. The information is derived from the Path
signal label {C2) and VT overhead (V5) bytes. Any C2/V5 combinations
which cannot be decoded appear as UNRECOGNIZED.

SONET Path Trace Category

SONET Path Trace enables one of three default or user-defined
messages to be transmitted over the path trace byte (J1) of the inserted
STS-1 signal. Select SONET PrifSec from the Result Group and Path
Trace from the Result Category for test results.

Result — 3 Result

Group s Wy Category

Summary

| D
Bignat

+ Beclion
Kina

Pt -
Path Trace |
Legis

Time
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SONET Path Trace The SONET Path Trace Category test results are defined in Table 28.
test results

Table 28 — SONET Path Trace test resuits

Displayed Test Result Description

Path Trace Path Trace Message — Displays the 64-byte path trace ASCII message
which is carried in the path overhead byte (d1).

STS Path Signal Label STS Path Signal Label — Presents the payload type being carried in the
current position of the current STS. The information is derived from the Path
signal label (C2) and VT overhead (V5) bytes. Any C2/V5 combinations which
cannot be decoded appear as UNRECOGNIZED,

SONET VT Category

The SONET Virtual Tributary overhead test results enable the 2310 to
analyze the SONET VT of a network. The results are only available
when a SONET option is installed. Select SONET Pri/Sec from the
Result Group and VT from the Result Category for SONET VT test
results.

Result
Group

— : = Result
| soNEy e 1 i -i_— Category
tes SUmary
Unay; kED
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SONET VT test The SONET VT Category test results are defined in Table 29.
results

Table 29 — SONET Virtual Tributary Overhead test results

Displayed Test Result Description

VT BIP Errors Virtual Tributary Bit Interleaved Parity (BIP) Errors — Counts the number of
times in which the VT BIP byte (V5, Bits 1 and 2) indicates an error in the
received signal. A maximum of two VT BIF errors can be counted in each
SONET frame.

VT BIP Error Rate Virtual Tributary BIP Error Rate — Represents the ratio of VT BIP errors to the
total of received bits in the previous VT frame.

VT BIP Error Secs Virtual Tributary BIP Errored Seconds — Counts the number of seconds in
which one or more VT BIP errors, an AlS, or VT LOP occurred.

VT SES Virtual Tributary BIP Severely Errored Seconds — Counts the number of
seconds in which 600 or more VT BIP errors occurred during a single second.

VT AIS/LOP Secs Virtual Tributary Alarm Indication Signal/Loss Of Pointer Seconds — Counts the
number of seconds in which one or more VT AlS or LOP occurs.

VT AIS Secs Virtual Tributary Alarm Indication Signal Errored Seconds— Counts the number
of seconds in which one or more VT AlS occurs.

VT LOP Secs Virtual Tributary Loss Of Peinter Errored Seconds — Counts the number of
seconds in which one or more VT LOP occurs.

VT Unavail Secs Virtual Tributary Unavailable Seconds — Counts the number of seconds in
which the VT path is unavailable. It is an asynchronous test second in which a
Path BIP Severely Errored Second was counted or Path AIS was present for any
portion of the test second.

VT FEBE Virtual Tributary FEBE — Counts the number of VT BIP errors detected by the
downstream PTE. It is calculated by summing the FEBE counter of the path
status byte {V5, Bit 3) from each received VT superframe.

VT FEBE Rate Virtual Tributary FEBE Rate — Represents the ratio of VT FEBES to the total
number of received bits in the previous VT frame.

VT Pir Just Virtual Tributary Pointer Justifications -— Represents the occurrence of a VT
pointer increment, a VT pointer decrement, or a VT pointer NDF.

231G
308 sar's Guide

www.valuetronics.com



SONET VT Cataygory

Table 28 — SONET Virtual Tributary Overhead test results (continued)

Displayed Test Resuit

Description

VT Pir Incs

VT Pir Decs

VT Ptr NDFs

VT Ptr Value

Virtual Tributary Pointer Increments — Represents an increment of 1 in the SPE
pointer that is recognized when a majority vote of the 5 D bits in the Vi, v2
bytes indicate an inversion.

Virtual Tributary Pointer Decrements — Represents a decrement of 1 in the
SPE pointer that is recognized when a majority vote of the 5 D bits in the V1 , V2
bytes indicate an inversion.

Virtual Tributary Pointer New Data Flags —Occurs when the presence of an
NDF is recognized by an invert of the 4 N Bits in the V1, V2 bytes, or when the
presence of an new SPE paointer persists for 3 consecutive frames.

Virtual Tributary Pointer Value — Presents the current VT pointer value from Q to
103. cut Of Range appears if the pointer value is outside 0 to 103.

2o
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SONET ATM Category

SONET ATM successfully tests the OC-3¢/12¢ ATM circuit by
generating an ATM (cell) stream containing test cells and analyzes
the received ATM cell stream. Select ATM from the Result Group and
the appropriate category from the Result Category for SONET VT
test results.

Result = : Result
Group e ] o ) —— Category
OO Syne Failurd Summnany )

= History

SONET ATM VPI/VCI ATM cell streams have the following ATM test results associated with
test results each VPI/VCI, as defined in Table 30.

Table 30 — ATM VPI/VCI Stats, Cell, and Cell Type Category results

Displayed Test Results Description

VPI, VCI % Utilization Measures percentage of all active (non-idle) cells with selected VPINVCI
combinations.

VPRI, VCI Kbps Util Measures approximate bandwidth in kilobits per second of all active cells with
selected VPI/VCI combinations.

Total % Utilization Measures percentage of all active cells.

Total Kbps Util Measures approximate bandwidth in kilobits per second of all active cells in the
payload.

HEC Errors Counts cells with at least one HEC error, available after cell synchronization,

2
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Table 30 — ATM VPI/VCI Stats, Cell, and Cell Type Category results (continued)

Displayed Test Results Description

Dropped Cells Counts the dropped test cells. The result is only available when TTC test cells
are received (Type 1 or greater).

Out-Of-Seq Cells Counts all out-of-sequence cells of TTC ATM cells being received for which the
sequence number is out of order. The result is only available when a TTC
profile is received.

Misinserted Cells Counts all cells with the selected VPIVCI that do not have the TTC test cell

payload. The result is only available when TTC cells are received,
Correlation Tag Indicates the current received TTGC test cell correlation tag number. The result
is only available when TTC test cells are received,
Cell Type Indicates the current type of TTC ATM cells being received. The result is only
available when TTC test cells are received.
Mask Celis Counts cells received that match Rx Profile selection.
Active Cells Counts the not-idle cells in the received ATM cell stream.
2340 )
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Channel Category

Resuits for tone analysis and tone noise analysis measurements are
presented below. The VF measurements are categorized into the
following resull types:

Select the appropriate rate from the Result Group and Channet from
the Result Category for Channel VF and DDS test results.

Result - : ‘ Result
Group TR o Chenned Category

T1 B | Summarny

T Sac 4 en

pssses ||| 0™

< Frame
SONET Pri .
SONET Seci || Troltic

Eogic
Tinw:
Channel VF and The Channel VF and DDS Category test results are defined in
DDS test results Table 31.
Table 31 — Channel! VF and DDS Category test resulfs
Displayed Test Result Description
Received Byte DDS Received Byte — Displays a sampling of the received 8-bit byte of the

selected channel. If the received byte is recognized as a control code, the
conirol code name is displayed in the RCODE result.

Frequency Hz Voice Frequency — Represents the frequency (Hz) of a VF tone within a
selected DSO channel,

Level dBm Voice Frequency Level — Represents the level (dBm) of a VF tone within a
selected DSO0 channel.

) 2319
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Table 31 — Channel VF and DDS Category test resuits (continued)

Displayed Test Resuit Description

3.4K Flat dBrny 3.4 kHz Flat Noise — Measures the noise (dBm) weighted with a 3 kHz flat filter.
Used when qualifying data-grad circuits.

3.4K Notch dBrn Notch Noise — Measures the noise (dBrn) against a weighted 3 kHz flat filter. A
transmitted 1004 Hz tone is filtered out prior to the measurement for anzlog
data-grade analysis. This measurement includes guantization noise caused by
analog/digital conversion in the CODEC.

Cmsg dBrC C-Message Noise — Measures the noise (in dBrC) weighted with a
C-Message filter for voice-grade analysis. This measurement determines the
noise on an idle channel.

Cnotch dBrnC C-Message Notch Noise — Measures the noise (in dBrnC) against a weighted
C-message filter. A transmitted 1004 Hz tone is filtered out prior to the
measurement for voice-grade analysis.

SnrdB Signal-to-Noise Ratio — Represents the signal-to-noise ratio of the received
signal, assuming a 1004 Hz tone is inserted from an external source,

Holding Tone Loss Holding Tone Loss — Occurs when a transmitted 1004 Hz tone is not detected.

DDS Control Code DDS Control Code — Displays the name of the received DS0 code identified in

the DDS Receive Byte (sce Table 32).
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Reportable DS0
Control Codes

The Reportable DS0 Control Codes are defined in Table 32.

Table 32 - Reportable DS0O Control Codes

2314

Controtl i

Code ID Byte Description

ASC x001 1110 Abnormal Station Code. Generated by the OCU due fo a signal loss from
the DSU/CSU, the DSU/CSU isn't attached, or a faulty OCU.

C IDLE X111 1110 Control Mode Idle. Equivalent to RTS set to OFF. Neither the customer nor
the network is using the channet.

CHAN x010 1000 Afternating Channel (CSU) Loopback.

D IDLE x111 1111 Data Mode Idle. Equivalent to RTS set to ON, but no data is being sent by
the computer.

DsU x010 1100 Alternating DSU Loopback.

FEV x101 1010 Far End Voice Byte. Last (Fourth) byte sent in latching loop up sequence.

LBE x101 0110 Loopback Enable. Third byte sent in the latching loop up sequence.

MA x111 0010 MJU Alert Code. Second byte sent during an MJU loop up sequence.

MAPO x001 0011 MAP 0 Confirmation Code (line/T1 side). Sent by the second DS0-DP
being looped.

MAP1 x110 1101 MAP 1 Confirmation Code (drop/DS0 side). Sent by the first DS0-DP being
looped.

MOS x001 1010 Multiplexer Out of Synchronization. Sent by SRMU when it loses subrate
frame synchronization.

OCU x010 1010 Alternating OCU Lcophack.

RELEASE  x111 1000 MJU Release Code,

TA x110 1100 Test Alert. First byte sent during an MJU loop up sequence.

TEST x001 1100 Test Code. Sent in opposite direction during loop up.

TIP x011 1010 Transition In Progress. First byte sent during a DDS latching loop up
seguence. Also sent for DDS latching loop down.
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Table 32 — Reportable DS0O Controf Codes {continued)

Control -
Code ID Byte Description
UMC x001 1000 Unassigned Multiplexer Channel. Sent by DS0-DP when no OCU-DP

installed in channel bank.

T x = a subrate framing bit when the byte is transmitted or received as a DSO0B signal. Framing bit pattern
determined by DSOB data rate.

x = a don'f care mode when the byte is received at a DSOA subrate.

X = a 1 when the byte is transmitted at a DS0A subrate.

x = a 0 when control codes (except IDLE) are transmitted at DS0A 56 Kb/s rate.

X = a don’t care mode when control codes (except IDLE) are received at DSOA 56 kb/s rate.

x= a1 when the IDLE code is transmitted or received at DSDA 56 kb/s rate.

-+ &+ —+ 4+ —+

Call Signal Category

Results for the Call Signal Category provide a means to scan
signaling bit transitions on all channels of a duplex T1 circuit.

Select the appropriate rate from the Result Group and Call Sig from
the Result Category for Call Signal test results.

Result — : ] Result
Group Jiee. § Gelshy Category
RX-P CALLER AB m
TX-P called aB LED
Event Dur 55‘9&&? 1
Type BE W
Frame
TFraffic
“nannet
Firne
ST :
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Call Signal test The Call Signal Category test result types are defined in Table 33.
results

Table 33 — Call Signal Category test results

Displayed Test

Result Description

Signaling Delay Measures the delay between the conclusion of the previous signaling event/digit and
the start of the current signaling event/digit under examination. This result is
applicable to all signaling events/digits in the chronological sequence except the first
event/digit in the sequence.

Signaling Duration Measures the duration of certain signaling events and all digits in the chronolagical
sequence. This result is applicable for all interpretable digits received, and the
signaling events ring, wink, and dial tone.This result is measured in milliseconds. Any
resuit whose value is above 9999 milliseconds (~10 seconds) will be flagged as
greater than 10 seconds.
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Traffic Category

Results for the Traffic Category provide a means to scan signaling bit
transitions on all channels of a duplex T1 circuit. Select the
appropriate rate from the Result Group and Traffic from the Result
Category for Traffic test results.

Result Result
Group | TS il Category
Summary |
LED
Bigriai

. BRY
Frame

Sah Sig
Chame)
Tme

Traffic Category test The Traffic Category test result type is defined in Table 34.
results

Table 34 — Traffic Category test resuits

Displayed Test

Result Description

Signaling Bits Provides the current ABCD signaling bits for either the Primary or Secondary
receivers. This result is available during all T1 signaling tests with T1 frame
synchronization. This result is measured as a group.
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Logic Category

Logic errors are based on discrepancies between the transmitted and
received bit stream. The accumulation of logic errors is dependent on
frame synchronization (if in a framed mode) and pattern
synchronization. Logic errors are not available until initial pattern
synchronization is obtained. The results are also not available when
sending loop codes. During loss of frame or pattern synchronization,
the accumulation of errors is halted.

Select the appropriate rate from the Result Group and Logic from the
Result Category for Logic test results.

Result i ] Result
Group T eindlil i Category
TiPd
T3 See
DesPH
DES Sec
SONET Pri
SONET Seo
DS1, DS3, and As the received signal is recognized, the appropriate test result
SONET Logic test displays in the message window. All three rates (DS1/DS3/SONET)
results share the same test result messages. Therefore, the Logic Category
test results are defined in Table 35.
Table 35 - DS1, DS3, and SONET Logic test results
Displayed Test I
Result Description
Pattern Losses Pattern Losses — The number of times the received pattern is lost relative to the
expected (i.e., internally generated) test pattern.
2ETD
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Table 35 — DS7, DS3, and SONET Logic test results {continued)

Displayed Test
Result

Description

Pattern Slips

Bit Errors

Bit Error Rate

Pattern Slips — The number of times the received pattern becomes skewed relative
to the expected (i.e., internally generated) test pattern. When a slip is detected, the
2310 automatically re-synchronizes to the received pattern. However, pattern bit
errors are not suppressed during this process. Pattern slips are available only when
using pseudorandom patterns.

Bit Errors — The number of received pattern bits which have a value opposite that of
the corresponding transmitted bit pattern since initial pattern synchronization.

Bit Error Rate — The ratio of pattern bit errors to received pattern bits since initially
acquiring pattern synchronization.

Sync Loss Secs

Error Secs

Error-Free Secs

% Error-Free Secs

Out-of-Synchronization Loss Seconds — The number of seconds during which the
receiver has lost pattern synchronization, even momentarily, since initial pattern
synchronization.

Errored Seconds — The nurmnber of seconds during which one or more pattern bit
errors occurred since initial pattern synchronization.

Error-Free Seconds — The number of seconds during which no pattern bit errors are
detected while DS1 pattern synchronization is present.

Percentage of Error-Free Seconds — The ratio, expressed as a percentage, of
seconhds during which no pattern bit errors were detected, to the total number of
seconds while pattern synchronization is present.
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Time Category

The TIME category lists current date, time, and timed results for DS1,
DS3, and SONET. Select the appropriate rate from the Result Group
and Time from the Result Category for Time test results.

Result _ _ e Result
Group SONETPd 1 Summay | Category
LED
" Signal
Fection
Line
Path
Puth Traee
Time Category test The Time category results are defined in Table 36,
results
Table 36 — Time Category test results
Displayed Test Descriotion
Result P
Time Current Time of Day — The current time of day in hours, minutes, and seconds. The
time is set through the FILE CABINET Softkey.
Date Current Date -— The current day and month. The date is set through the FILE
CABINET Softkey.
Elapsed Time Elapsed Time — The elapsed time in hours, minutes, and seconds since the last test
restart.
2319
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GR-303 Category

The GR-303 category Level-2 Protocol Link and Level-3 call-
statistical test results are conducted non-intrusively on the protocol
link. Set the Result Group to T1 Pri and the Category buttons to Link
Stats on the left and Call Stats on the right.

Result : : = - Resuit
Group | TIPi | LinkStats |” T1 P Cafl Stats | Category
Packets Call Attempts

117 101
Pachkets Call Attempts
Info_Packets Call Connects
RR Packets Call Releases
RNR Packets

Reject Packets
CRE Err Packets
Discarded Packets
Packet Error Sec
Packet Error Rate

GR-303 Level-2 test GR-303 Level-2 Protocol Link test results are defined in Table 37
results

Table 37 — GR-303 Level-2 Protocol Link test resulfs

Displayed Test .

Resuits Description

Packets Packets — Counts all error-free packets with a user-specified SAPI/TE| detected
since test restart. If no SAPUTE! is specified, all packets are counted.

CRC Err Packets CRC Errored Packets — Counts packets with CRC errors detected since test
restart. The 2310 cannot count packets for a specific SAPITEL

Packet Error Sec Packet Errored Seconds — Counts errored seconds with at least one CRC
errored packet.
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Table 37 — GR-303 Level-2 Protocol Link fest results (continued)

Displayed Test
Results

Description

Packet Error Rate

Discarded Packets

Info Packets

RR Packets

RNR Packets

Reject Packets

Link Ready

Packet CRC Error Rate — Counts CRC errored packets divided by the sum of
total valid packets recognized (Packets + Discarded Packets + any others with a
vatid SAPI/TEI combination for a GR-303 system) + CRC Err Packets detected
since test restart.

Discarded Packets — Counts discarded packets since test restart. Discarded
packets include packets with seven successive ones {aborts), terminating flag
misalignments, sizes that are not a multiple of 8 bits, as well as packets that are
too long, too short, or are outside of the bounds of legitimacy.

Information Packets — Counts error-free Infermation packets with a user-
specified SAPI/TE| detected since test restart. If no SAPI/TE! is specified, all
information packets are counted.

Receiver-Ready Packets — Counts error-free, Receiver-Ready packets with a

user-specified SAPI/TE! detected since test restart. If no SAPI/TEI is specified,
all RR packets are counted. RR packets act as a "keep-alive” for the protocol link.

Receiver-Not-Ready Packets — Counts error-free, Receiver-Not-Ready packets

with a user-specified SAPI/TE! detected since test restart. If no SAPI/TE! is
specified, all RNR packets are counted.

Reject Packets — Counts error-free Reject packets with a user-specified SAPI/
TEI detected since test restart. If no SAPI/TEI is specified, all Reject packets are
counted.

Link Ready Status - Indicaies the virtuat LED link activity (active/not active).
The link is considered “ready” if an Unnumbered Acknowledgement (UA)
response or a Receiver-Ready (RR) packet is received. The link is considered
“not ready” if a Disconnect Mode (DM) response or a Receiver-Not-Ready (RNR)
packet is received, or if the carrier signal is lost for that link.
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GR-303 Level-3 test GR-303 Level-3 call-statistical test results from the TMC/CSC are
results described in Table 38.

Table 38 — GR-303 Level-3 call statistical test results

Displayed Test Results Description

Call Attempts Counts all call attempts {Setup messages) since test restart. The receipt of each
Setup message triggers an increment of one in this cout.

Call Connects Counts all calls connected (Connect messages) since test restart. The receipt of
each Connect message triggers an increment of one in this count.

Call Releases Counts all calls released since test restart due to a user-specified Cause Value
{or ANY, if specified). Each released call triggers an increment of one in this
count.

% Blocked Callis Represents the ratio of released calls, due to a cause value of 34 (Channel

Unavailable), to total calls attempted since test restart.

GR-303 Cause GR-303 Cause Codes are described in Table 39.
Codes

Table 39 — GR-303 Cause Codes

Displayed Cause Code  Description

16 Normal clearing
27 Destination out of service
30 Response to STATUS ENQUIRY -
;4 B Channefjlavailable
41 Temporary failure
44 Line unit unavailable_
47 o Ring failure -
2390
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Table 33 — GR-303 Cause Codes

Displayed Cause Code Description

81 Invalid call reference

96 Mandatory information element missing

97 Message unimplemented -

99 - Information eltgent unimple?ented

100 Invalid information element contents

Default (any) Unspecifie_d cs.x-use value! -
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PRI ISDN Category

PRI ISDN test
results

Test results for the Primary Rate ISDN option are displayed in the
Terminate mode. There are two types of ISDN results: Physical
Interface (T1, DS3, and STS-1)-Relative and Call-Relative.

Table 40 lists the test Results Categories for the Primary Rate ISDN
option.

Table 40 — /SDN PRI category descriptions

Category

Description

Summary Category (Primary/
Secondary Result Group)

LAPD Multi-Frame Loss

Call Fail Count

LAPD Protoco! Errors

LED Category

D channel Ready — Presented as a square LED to indicate the datalink
is established and ready for call control. (Pri/Sec)

Call Connected — Presented as a square LED to indicate a call
connected for PRI Call 1 or PRI Call 2.

Call Failure — Presented as a round LED to indicate PRI Call 1 or PRI
Call 2 has been cleared with a cause other then “normal.” Check Call
History.

Frame Count — Counts total number of valid LAPD frames received.

Errored Frames — Counts valid frames with one or more of the following
errored conditions: undefined control fields, “S” or “U" frame with
incorrect length, or “I" frame with a long information field.

ISDN Stats . Invalid Frames — Counts frames with FCS errors or invalid SAPI.
Layer 2 Category (Primary/ . = =
Secondary) Aborted Frames — Counts aborted LAPD frames detected (excluding
Qut-of-Frame aborts) count.
Reject Frames — Counts LAPD reject frames.
Frame Reject Frames — Counts LAPD frame reject frames.
2¥iG
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Table 40 — ISDN PRI category descriptions (continued)

Category Description

History Category (Call 1 and Call Failure — Stores up to 12 call attempts (including normal and
Call 2} abnormal call clears),

If a problem with the ISDN PRI line arises, but the physical T1 is
working correctly, Cause Codes that are found in these messages
become valuable information for understanding where the fault lies.
For statistics about the physical T1, select T1 PRI or T1 SEC. For call
specific results, such as frame statistics and LAPD statistics for the D
channel, select PRI Call 1 or PRI Call 2.

In the instance where there are problems
completing calls or something goes wrong
during the transmission, the History Category
gives Cause Codes to explain where the
problem may lie.

erminate | 1-150H PiCall 2 1die
(Gl - (notmal eleanng), Call? {nermal-claaring)

[amiinats 71 130K FriCall 2-Active
iCalll. (mowal dearing], Call? O - 64K -5657212
[R0-dB. RX DSX-MONDSK:MON. DST-Int

11 21 (Iest 0)
Fed 5551212
Hl caltang: »
H 1o0e aax
H Taterface Prawary
H 5 chonnet. 2

Galled 5551212
] caltong: 12

# Called: 5551212
,1 Calling: 23
:: Type- Voioe

[ Tvee Vorce

g
[} Interfaca: Prasary

f] Intertace Primary
: B Chansel- 1

H o channer 1

f] Direction  Outgoing
Causs Cad= 16
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f{ Cauose Code 16
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PRI ISDN Cause Table 41 provides the information between the Cause Code and the
Codes Cause Messages that are displayed in the Message/Status window.
The Cause Message is shown when the call placed between the PBX

and the Network fails.

Table 41 — Cause Codes descriptions

Cause Code # Cause Message — Q.931 Cause Codes {1988)

1

Unassigned number.

No route to specified transit network.

2
3 _No route to destination.
& Channel unacceptable.
7 Call awarded and delivered in an established channel.
18 Normal call cfeén‘ng.
17 Us-er busy.
18 No user responding.
_19 No answer from user {user alerted).

21 Call rejected. N
29 Number changed. - -

o 26 Non-selected user clearing.
27 Destination out of order.
28 Invalid number format.
5 F;ilﬁty rejected. - o o
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Table 41 — Cause Codes descriptions (continued)

Cause Code # Cause Message — Q.931 Cause Codes (1988)

30 Response to STATUS INQUIRY.
31 Normal, u_nspecified. -
4 No circuit/channel available.
- 41 Tempora_ry failure. -
42 - Switching equipment congestion.
43 Access information discarded.
44 o Reques’;d circuit/channel not availaﬁe. -
47 Resources un;vailable, unspecified.
50 Requested facility not subscribed.
5_7 Bearer capability not presently autho%d._ -
58 Bearer capability not a\EIable.
63 Service or option not available, unspecified.
a _55_ Be;er capability not implemented. o
69 - Requested facility not implemented.
79 S_er\;ice or option not implemented, u-nspeciﬁed.
_31 Invalid call reference value. -
88 Incom;;atible destination._ -
o Mandatory information element is missing.
- 97_ Message type non-existent or not impler;er:ted._ -
o Qg Information element non-existent or not implemented.
2394
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Table 41 — Cause Codes descriptions (continued)

Cause Code # Cause Message — Q.931 Cause Codes (1988)

100

101

102

111

127

Invalid information element contents.
Message not compatible with call state.
Recovery on timer expiry.

Protocol error, unspecified,

internetworking

National-specific
Cause Codes

Table 42 indicates National-specific cause values.

Table 42 — National-specific Cause Codes

Cause Code # Cause message — (Defined in TA-NWT-001268)

4

Vacant code.

8

9

10

Prefix § dialed in error.

Prefix 1 dialed in error.

Prefix 1 not dialed.

11

Excessive digits received, Call is proceeding.

230
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Quad Results

Quad Results is a results function that displays up to four embedded
signal rates at once in the Results Window of the 2310, For example,
by pressing the Quad Results icon, you could monitor 2 STS-1 signal
with a DS3 mapped payload, a T1 signal, and measure the VF tone
within a specific DS0, in both the Primary and Secondary directions
(if the Dual Rx option is installed).

Quad customized
test results

Quad Results contain a pre-defined list of results called Custom
Results. Table 43 lists the Custom Results that apply for each line rate
as they appear on the Custom Results property sheets. For definitions

on any of the results, look in the appropriate results section of this

manual.

Table 43 — Custorn Resuilts for DSO, T1, DS3, and SONET

DSO0 Rate T1 Rate DS3 Rate SONET Rate
Receive Byte Rx Level dBdsx Level dBdsx STS-1 Rx Freg
VF Level dB Rx Level Vpp Level dBm OC-n Rx Freq
VF Frequency Rx Frequency Rx Frequency Path PTR Just
DDS Control Codes Timing Slips BPV Errors Path BIP Errors
Erro;Secs BPV Rate Sec BIP Errors
Bit Errors BPV Err Secs Line BIP Errors

Bit Error Rate

Frame Errors

BPVs Frame Error Rate
BPV Rate Parity Errors
BPV Err Secs Parity Error Rate

Frame Errors

Frame Error Rate

DS2 Frame Error
DS2 Fr Err Rate

Bl
L3
L3
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Table 43 — Custom Resuits for DSO, T1, D83, and SONET (continued)

DS0 Rate T1 Rate DS3 Rate SONET Rate

Frame Loss Secs Bit Errors

Bit Error Rate

C-Bit Errors

C-Bit Error Rate
FEBE's
FEBE Rate

Err Secs

Using Quad resuits The Quad Results icon is applicable in all applications and tests. To
engage, first use any of the test procedures described in Chapter 3,
Common Applications. After you have selected the type of test and
rate, you are now ready to apply the Quad Results feature. Pressing
the Quad icon automatically configures the application-specific
results for which you are testing to the Quad Results screen,

Configuring the To access Quad results
2310 for Quad

1 On the menu bar, press Quad, The Quad Results screen
results

automatically displays (see Figure 47). The results setup is

£EiE
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automatically configured to the application in which you are

testing.

Secondary

Path Ptr Just

Path BIP Errors

44736000

BX Frequency

Frame Errars

44736000

11870

Frame Errors

Frame Error Rate

160168011

Received Byte

V¥ Level d4Fm

0910011

-3.0

232

Figure 47 — Sample Quad Results screen on 2310

www.valuetronics.com

Press the Channel action button o analyze andther channel.

Press the Exit
action button
to go back to
the original
applicationtest
setup sreen.
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2 Press Setup to enable the Custom Results tab associated with the
applications to display, as shown in Figure 48.

pS1# 11 [Betup] Exi

Monite: DS BERT

Summary | Framing | Pattem | TxLBO || Rxinput | Emor |

CustomResults
- Qusiom Guad Selup information

| ﬁ?fﬁ. ' cmgm “ Pressing Setup

Window 1: IE % : from the Quad
Results Screen

Window 2 — prompts the
Window 3 Custom Results

. R property sheet to
Window & display,

oK cancel |

Figure 48 — Custom Resuits property sheet

3 Select the appropriate Rate and Category in the Custom Quad
Setup Information box. If you press the Setup action button here,
a selection screen that pertains to that signal rate allows you to
enable or disable results.

2EIE
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4  Choose the appropriate scttings as in the examples shown in
Figure 49.

Pressing Setup in the
Custom Quad Setup
Information box enables

detailed parameter
sheets to display. Set
your parameters for each

Rate and Category.

ARG G R suHs

Bt byl
FWF Lerr #Em
P Froquency He

PO Cottel Byiv

HBTR-EREFRY
Qi R Preg
& Pt Phe.hsst Check any or all
PR HiTer of the parameters
¥hine BIP Brrars available to
T — customize your
: ..t fest
oo 3 gon |

R Lol tifdsx s

I 2RSSR PR S 0 BV Rt

W&mmm 7BV EBets

FTT Ty Sliny =T Frame Emrors.

PR Erears T3 Frame Errer Rafe

FEEGicErer- i S TIEHRELNES-Segs

FTRBr B

- EHRF

P REGReveidBuen
Y Lovet tlim
FRSFRY FrasMancy
s e
OB ERErrorRate
P EETETOr FEcs
CERLEPY Berers. ©
TR EAY Rate
PRESEPY Brrleos
FOREEW Berins

# D53 Frame Emror Rate
ot Wity eris
SRR PArt R R
Pl Stetrors -
RIS BrOrHare
“PRIFREES
TSR e
#DRIDEE P trors
PR S i Rate

a4

Figure 49 — Custom Results enable/disable property sheets

As stated previously, the available test results depend on the installed
options. Categories where all results are unavailable display the

message Unavailable.
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Chapter 5

!

Customer Services

This chapter describes the customer services available through
Actemna, formerly TTC and WWG. Topics discussed in this chapter
include the following:

23io
User's Guite

“Customer service locations” on page 236

“Instrument services” on page 237

“Preduct Enhancement Group™ on page 238

“Test systems field engineering and installation™ on page 238
“Technical training” on page 239

“Warranty information™ on page 240

“Equipment return instructions” on page 242
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About our services

Acterna offers unmatched services to support purchased equipment,
including a wide range of customer care, technical support,
instrument maintenance, and training services. Acterna customer
service specialists are fully trained to help customers find the answers
they are looking for. Call Customer Services for the following:

¢ Information on products and services, inctuding upgrades,
calibration, training, software enhancement agreements (SEAs),
and product maintenance agreements. Our representatives can
also provide assistance with product returns and repairs.

o Expert technical support, including help with product
configuration, circuit qualification, and complete network trouble
sectionalization. Acterna is also available on a contractual basis
to provide customized application development, network
consulting and management services, software customization,
and test procedure development.

All Acterna products are backed by an industry-leading warranty that
guarantees mainframe repair or replacement for 3 years and all other
parts for 1 year.

Customer service locations

For questions regarding Acterna products and services, including
return authorizations and repairs, technical support, training, and all
other available services, contact your local distributor or Acterna
Customer Service.

2310
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Instrument services

To maintain your organization’s long-term investment, Acterna will
structure a service plan to fit your network performance goals and
budget. Acterna understands the impact of equipment down time on
operations and is staffed to ensure a quick turnaround. Available
services include the following:
Product Repair — All equipment returned for service is tested to
the same rigorous standards as newly manufactured equipment.
This ensures products meet all published specifications, including
any applicable product updates.

Calibration — Acterna’s calibration methods are ISO 9001
approved and based on NIST standards. Each calibration comes
with a dated certificate, instrument stickers, and a data sheet.

Factory Upgrades — Any unit returned for a hardware feature
enhancement will also receive applicable product updates and
will be thoroughly tested, ensuring peak performance of the
complete feature set.

Software Enhancement Agreements - These agreements
assist in keeping equipment up to date with the latest software
features, by providing automatic notification of any new software
enhancements and changes for Acterna products.

Product Maintenance Agreements — Yearly service and
calibration maintenance agreements simplify billing and help
ensure the equipment is always operating at optimum levels.
Product maintenance agreements can be used to extend a current
warranty or provide protection for out-of-warranty units.

Other Pricing Options — For out-of-warranty repairs, Acterna
offers two additional pricing options: time and material pricing
and flat rate pricing. Under time and material pricing, customers
are billed for the actual cost of the repair, making this a cost-
effective method for minor repairs. Under flat rate pricing,
customers pay a fixed service charge to repair unit failures
(excluding damage or abuse), resulting in simplified paperwork
and easier budgeting.
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Product Enhancement Group

The Product Enhancement Group offers one of the broadest and most
experienced resource portfolios in the communications testing
industry. This team of professionals offers expertise in software
development, test procedure development, and network consulting, as
well as years of expert test knowledge. Support is available for all
core Acterna product lines:

Network Consulting and Management — Provides services

such as productivity analysis, test strategy assessment, on-site

applications assistance, and specialized training.

Software Customization — Develops scripts for remote and
automated testing, statistics, and emulation.,

Test Procedure Development — Creates procedures for
automated testing, network testing, and compliance testing.

Test systems field engineering and installation

Acterna offers a range of support services for our centralized test
systems, designed around the needs of the customer’s network. These
services help preserve the investment over the life of the equipment.
Available services inciude the following:
Critical Services Program -— Provides technical support at any
time, 7 days a week, 24 hours a day. Replacement parts are
guaranteed to arrive within 48 hours of contacting Acterna.

Maintenance Contracts — Cost-effective management for
networks with multiple test systems.

Out-of-Warranty Service Agreement — Covers the test system
for failures after the warranty expires, including all time and
material costs and return shipping costs to the customer site.

Field Engineering and Installation Service — Provides a
variety of options for implementing the test system into the
network, including installation, configuration, upgrades, and on-
site technical support.

2318
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Technical training

By providing both experienced instructors and a hands-on
atmosphere, Acterna training is designed to optimize test strategies
and employee development requirements. Available services include
the following:
Customized Technical Training — Designed to incorporate
real-life challenges technicians face daily, while addressing the
customer’s training requirements, Acterna provides training at the
customer’s designated site, so the whole staff is trained at one
time. Step-by-step reviews of current technologies and products
enable new or experienced technicians to translate theory into
practical, hands-on expertise.

Public Courses — Regularly scheduled, in-depth, hands-on
product and technology courses are offered worldwide. Public
courses provide a learning environment that allows individuals
from different companies to share their knowledge and
experience with their peers.

Computer-Based Training (CBT) — Acterna’s CBT
complements our hands-on technical training. With CBT,
customers can learn about emerging communications
technologies at their own convenience - at work, at home, or
while traveling. Acterna’s CBT courses cover technology topics
such as ATM, frame relay, ISDN, LAN basics, and more.

Customized Multimedia Course Development — Multimedia
courseware can be created to customer specifications, making it
casier to learn new test instruments or applications. These custom
packages provide consistent educational content and training for
the entire staff. Students learn at their own pace on their own PC.

Consulting and Needs Analysis Services — Acterna can help
identify training needs and develop customized training curricula
to maximize learning opportunities, all while providing a
measurable retumn on investment.

St
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Warranty information

The warranties described herein shall apply to all commercially
available Acterna products. Any additional or different warranties
shall apply only if agreed to by Actemna in writing. These warranties
are not transferable without the express written consent of Acterna.
Hardware Warranty — Acterna warrants that Hardware Product
sold to customer shall, under normal use and service, be free from
defects in materials and workmanship. The warranty period shall
be three (3) years for mainframes and options (parts and labor),
and (1) one year for accessories and field-replaceable batteries. If
installation services have been ordered, the warranty period shall
begin on the earlier of (1) completion of installation, or (2) thirty
(30) days after shipment to Customer. If Installation Services
have not been ordered, the warranty period shall begin upon
shipment to Customer. Hereafter these periods of time shall be
collectively referred to as the “Initial Warranty Period.”

Acterna’s obligation and customer’s sole remedy under this
Hardware Warranty is limited to the repair or replacement, at
Acterna’s option, of the defective product. Acterna shall have no
obligation to remedy any such defect if it can be shown: (a) that
the Product was altered, repaired, or reworked by any party other
than Acterna without Acterna’s written consent; (b) that such
defects were the result of customer’s improper storage,
mishandling, abuse, or misuse of Product; (¢) that such defects
were the result of customer’s use of Product in conjunction with
equipment electronically or mechanically incompatible or of an
inferior quality; or (d) that the defect was the result of damage by
fire, explosion, power failure, or any act of nature.

Acterna warrants that Products returned to Acterna for repair
shall be warranted from defective materials and workmanship for
one (1) year for the same repair issue, and ninety (90) days for a
different repair issue from date of shipment from Acterna to
customer, or until the end of the Initial Warranty Period,
whichever is longer. Risk of loss or damage to Product returned to
Acterna for repair or replacement shall be borne by customer
until delivery to Acterna. Upon delivery of such product, Acterna
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shall assume the risk of loss or damage until that time that the
product being repaired or replaced is returned and delivered to
customer. Customer shall pay all transportation costs for
equipment or software shipped to Acterna for repair or
replacement. Acterna shall pay all transportation costs associated
with returning repaired or replaced product to customer.

Software Warranty — Acterna warrants that Software Products
licensed to Customer shall, under normal use and service, and for
a period of ninety (90) days from the date of shipment of the
Software to Licensee (the “Warranty Period”), perform in all
material respects in accordance with the published specifications
for such Software as established by Acterna. However, Acterna
does not warrant that the Software will operate uninterrupted or
error free, operate in the combination with other software, meet
Customer’s requirements, or that its use will be uninterrupted.

Acterna’s obligation and Customer’s sole and exclusive remedy
under this Software Warranty is limited to, at Acterna’s option,
cither (i) correcting the material errors reported to Acterna in
writmg by Customer during the Warranty Period and which
Acterna is able to reproduce, (ii) replacing such defective
Software, provided that Acterna received written notice of such
defect within the Warranty Period, or (iii) provided that Acterna
received written notice of such defect within the Warranty Period,
terminating the License and, upon return to Acterna of the
Software, Documentation and all other materials provided by
Acterna under the applicable License, providing Customer with a
refund of all charges paid with respect thereto. Acterna shall have
no warranty obligations hereunder if (a) the Software is altered or
modified or is merged with other software by Customer or any
third party or (b} all or any part of the Software is installed on any
computer equipment other than the Designated Server or used
with any operating system for which the Software is not designed.

Services Warranty — Acierna warrants that the Services
provided by Acterna, if any, shall be performed promptly,
diligently and in a professional manner in accordance with the
commercial standards of the industry. Acterna shall not, however,
be responsible for any delays that are not due to Acterna’s fault or
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negligence or that could not have reasonably been foreseen or
provided against.

WARRANTY DISCLAIMER — FOR HARDWARE, SOFTWARE, AND/
OR SERVICES FURNISHED BY ACTERNA, THE FOREGOING
WARRANTEES ARE IN LIEU OF ALL OTHER WARRANTEES AND
CONDITIONS, EXPRESS OR IMPLIED. ACTERNA SPECIFICALLY
DISCLAIMS ALL OTHER WARRANTIES, EITHER EXPRESS OR
IMPLIED, ON ANY HARDWARE, SOFTWARE, DOCUMENTATION OR
SERVICES INCLUDING BUT NOT LIMITED TO WARRANTIES RELATING
TO QUALITY, PERFORMANCE, NONINFRINGEMENT,
MERCHANTAEBILITY OR FITNESS FOR A PARTICULAR PURPOSE, AS
WELL AS THOSE ARISING FROM ANY COURSE OF DEALING, USAGE
OR TRADE PRACTICE. UNDER NO CIRCUMSTANCES WILL ACTERNA
BE LIABLE FOR ANY INDIRECT OR CONSEQUENTIAL DAMAGES
RELATED TO BREACH CF THIS WARRANTY.

Equipment return instructions

For each piece of equipment returned for repair, attach a tag that
includes the following information:

o Owner’s name, address, and telephone number.
o The serial number, product type, and model.

e  Warranty status. (If you are unsure of the warranty status of your
instrument, contact Acterna Customer Service. )

¢ A detailed description of the problem or service requested.

¢ The name and telephone number of the person to contact
regarding questions about the repair.

¢  The return authorization (RA) number (US customers), or
reference number (European Customers).

If possible, return the equipment using the original shipping container
and material. If the original container is not available, the unit should
be carefully packed so that it will not be damaged in transit; when
needed, appropriate packing materials can be obtained by contacting
Acterna Customer Services. Acterna is not liable for any damage that
may occur during shipping. The customer should clearly mark the

2310
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Acterna-issued RA or reference number on the outside of the package
and ship it prepaid and insured to Acterna.
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Specifications

This appendix describes the specifications for the 2310 and its
options. Topics discussed are as follows:

¢ “Physical specifications” on page 246

¢ “Environmental specifications” on page 246

¢ “Electrical specifications” on page 247

o “DSI input specifications” on page 248

e “DSI output specifications” on page 249

¢ “DS3 and STS-1 input specifications” on page 250
¢ “DS3 and STS-1 output specifications” on page 251
¢ “Optical specifications for OC-3/12/48” on page 252
¢ “ISDN PRI specifications™ on page 254

¢ “ATM specifications” on page 255

¢ “GR-303 specifications” on page 253
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Physical specifications

The physical characteristics for the 2310 unit are described in

Table 44.

Table 44 — Physical characteristics for 2310

tem Description

Height 7.5 (19 cm)

Width 411.5" (29.2 cm)

Depth 2.25" (5.7 cm} -

Weight 5 Ib. (11.02 kg.) N

Environmental specifications

The environmental characteristics for the 2310 unit are described in

Table 45.

Table 45 — Electrical characteristics for 2310

Item

Description

Temperature

Operating
Storage

Humidity

Shock and Vibration

32°F to 113°F (0°C to +40°C)
-4°F to 158°F (-20°C to +70°C)

10% to 90% Relative Humidity, non-condensing
Relative Humidity, non-condensing

Meets IEEE-743

&6
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Electrical specifications

The electrical characteristics for the 2310 unit are described in
Table 48,

Table 46 — Electrical characteristics

ltem Description

Battery Rechargeable10.8 V Nickel-Metal Hydride (NiMH)

OCperating Time Typicalty provides up to 1.5 hours of operation performing DS3/D81 tests.
Typically provides up to 30 minutes of operation performing STS-1 and OC-3/12
SONET tests.
Typically provides up to 25 minutes of operation for OC-48 SONET tests.

Recharging Period Maximum of 1.5 hours.

AC Adaptor 19 VDC, 2.6 amps; 90-240 VAC, 45-65 Hz

Cable 75 Ohm RG59 B/U cable, attenuation measured at 22.368 MHz is 5.7 + 0.2 dB
per 450 ft. of cable.

. NOTE:
The battery life may decrease after 100 charge/discharge cycles.

xS
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DS1 input specifications

The input specifications for DS1 are described in Table 47.

Table 47 — Input specifications for DS1

ltem Description
Connector type Bantam jack
Frequency 1.544 MHz £ 50 ppm
Impedance
BRIDGE 1000 ohms minimurn
TERM 100 ohms 5%
DSX-MON 100 ohms 5%
Range
BRIDGE +6 to -35.0 dBdsx
TERM +6 to -35.0 dBdsx
DSX-MON -10 to -26.0 dBdsx of resistive loss

Jitter Tolerance

Per Reference

Accuracy

Receive Level Measurement

Simplex Current Measurement

Receive Frequency Measurerment

Bell PUB 62411 - 1990

From 6 dBdsx to -15 dBdsx, accuracy of +1 dB
From -16 dBdsx to -30 dBdsx, accuracy of +2 dB
From -31 dBdsx to 40 dBdsx, accuracy of 3 dB

+ 2% or 22 mA up to 60 mA
+3% or 3 mAup to 61 mAto 175 mA

+ 3 ppm *1 ppm per year

www.valuetronics.com
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DS1 output specifications

The output specifications for DS] are described in Table 48.

Table 48 — Output specifications for DS1

Item Description
Connactor type Bantam jack
LBO Level o N Line build-out of 0, -7.5, -15.0, and -22.5 dB of cable Ios_sat 772 Hz_
LBO Tolerance +2dB at 772 kHz for -7.5 dB, -15.0 dB, and -22.5 dB
+1dBat772 kHz for 0 dB
Internal Timing o ;ppm 1 ppm_per year -
Line_Codes o AMI or BBZS o
Error Insert Type Logic, BPV, or Frame
Pulse Shape o Wﬁoutput tefrllinated in 100 ohms resistive 105;1 and 0 dB linzauild-out

selected, the 2310 meets ITU-T Recommendation G.703; AT&T
Publications CB113, CB119, ANSI T1.403-1995, CB132, CB143, and
PUB62508; and AT&T PUB62411 pulse shape specifications

2310
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DS3 and STS-1 input specifications

The input specifications for DS3 and STS-1 are described in
Table 49,

Table 49 — Input specifications for DS3 and STS-1

Item

Description

Connector type

Input Level Range

HIGH

DS8X

LOW

Input Impedance

Jitter Tolerance

Two WECO 560A connectors

Accepts a nominal signal level of 1.2 Vp (0 feet of cable attenuation from a HIGH
source). With cable attenuation, accepts signal levels from +5dB (-450 feet) of
gain to -5 dB (450 fest) of loss from the nominal signal level (1.2 Vp). With
resistive attenuation, accepts signal levels from +5 dB of gain to -28 dB of loss
from the nominal signal level (1.2Vp).

Accepts a nominal signal level of 0.6 Vp (450 feet of cable attenuation from a
HIGH source). With cable attenuation, accepts signal levels from +5 dB (-450
feet) of gain to -5dB (450 feet) of loss from the nominal signal level (0.6 Vp). With
resistive attenuation, accepts signal levels from +6 dB of gain to -26 dB of loss
from the nominal signal level (0.6 Vp).

Accepts a nominal signal level of 0.3 Vp (900 feet of cable attenuation from a
HIGH source). With cable attenuation, accepts signal levels from +5 dB (-450
feet) of gain to -5 dB (450 fest) of loss from the nominal signal level (0.3 Vp). With
resistive attenuation, accepts signal levels from +5 dB of gain to -5 dB of loss from
the nominal signal level (0.3 Vp).

75 ohms nominal, unbalanrced to ground.
Per applicable specifications

Exceeds TR-TSY-000492

252

NOTE:

’ The maximum signal that the 2310 can recover without errors is

1.7 Vp. The minimum signal that the it can recover without errors is
0.025 Vp. The maximum input signal level is 2.5 Vp.

2340
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DS3 and STS-1 output specifications

The output specifications for DS3 and STS-1 are described in
Table 50.

Table 50 — Output specifications for DS3 and STS-1

ftem

Description

Connector type

Output level range

HIGH

DSX

LOwW

Output impedance

Jitter transfer

Frequency

One WECO 560A connector

Nominal 1.20 Vp. DS3 Signal meats ANSI T1.102-1993, Table 5, and CCITT
Recommendation G.703 for DS3 pulse mask when transmitted through 450 feet
of coaxial cable (WECO 728A, RG59B/U, or equivalent). STS-1 pulse mask
meets BELL CORE GR-253-CORE-1995 and the DS3 ANSI T1.102-1993.

Nominal 0.61 Vp. DS3 Signal meets ANSI T1.102-1993, Table 5, and CCITT
Recommendation G.703, Section 5. The STS-1 signal meets ANSI T1.102-1993
and BELL CORE GR-253-CORE-1995.

Nominal 0.31 Vp. Signal is equivalent to a DSX signal transmitted through 450
feet of coaxial cable (WECO 728A, RG59B/U, or equivalent).

75 ohms nominal, unbalanced to ground.
Per applicable specifications

Per TR-TSY-000499

D33 = 44.736 MHz % 10 ppm.
STS-1=51.84 MHz + 3 ppm £ 1 ppm per year.
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Optical specifications for OC-3/12/48

The 2310 is a Class 1 Laser product which complies with 21 CFR
1040.10 - 1040.11 laser standards. Cautions must be observed before
and during all phases of instrument operation. The following symbol
designates a Class 1 Laser product. Please observe the warning to
avoid hazardous laser light exposure.

CLASS 1 LASER
PRODUCT

COMPLIES WITH 21 CFR 1046.10 - 1040.11

WARNING: HAZARDOUS LASER LIGHT EXPOSURE!

A Do not look directly into the 2310 optical output. The optical source is
designed for safe Class | operation. However, it is recommended that
you not look directly into the optical output of the unit or at the output
of any optical cable connected to the unit. If a fiber optic connection is
removed from a transmitting connector, screw the safety cap onto the
connector to prevent inadvertent exposure to the laser output. Use of
controls, adjustments, or procedures other than those specified
herein may result in hazardous laser light exposure.

The optical specifications for OC-3, OC-12, and OC-48 are described

in Table 51. The receiver is a muitimode compatible receiver so that it
will work with multimode or single mode fiber.
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Table 51 — Optical specifications for OC-3/12/48

Item Description

Optical connector types 2 0OC-3/12/48 Receive — FC, SC, or 8T
0OC-3/12/48 Transmit — FC, SC, or ST

Transmit Measurement Range Transmitter works with multimode or singfe
mode fiber

Uses either 1310 or 1550 wavelengths

Output level for high-power transmit & +2 to -4.3 dBm
Qutput level for low-power transmit -8.0to-15dBm
Eye diagram Per BELL CORE; GR-253-CORE-1995

Clock frequency accuracy + 3 ppm + 1 ppm per year

Receive Measurement Range

Receive level sensitivity -8 dBm to -28 dBm

Frequency range for QC-3/12/48 equipped units + 100 ppm year

Frequency range for OC-3 equipped units £ 500 ppm vear

Frequency range for OC-3/12 eguipped units + 500 ppm year

Frequency measurement accuracy % 3 ppm = 1 ppm per year

Jitter tolerance Per BELL CORE; GR-253-CORE-1995
Receiver shutdown ¢ -6 dBm

Reflectance for OC-3/12/48 equipped units > +20 dBm

Level Measurement

Range for OC-3/12/48 equipped units -6to-28 dBm
Range for OC-3 and OC-3/12 equipped units - 5to -45 dBm
Accuracy +2dB
Resolution +0.1dB

a. Never remove laser connectors to clean the optical fiber. Damage to the optics may occur if this is done.
Refer all servicing to qualified Acterna service personnel.

b. On OC-3 or OC-3/12 equipped units, the only transmitter provided meets the low-power specification. A
high-power transmit is only provided with units equipped up to OC-48.

¢. A greater than —8 dbm opitical-level signal should not be input into the 2310. Damage to the receiver may
occur. Never self-loop the high-power transmitter back to the test set.
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Appendiy & - Enecifications

ISDN PRI specifications

ISDN PRI Table 52 lists the specifications for the Primary Rate ISDN option.

characteristics

Table 52 — ISDN option characteristics

Item

Specification

Connectors

Option utilizes the T1 Interface connectors.

Line Termination (resistive) 100 ohms £5%.

TEI Assignment 0
ISDN PRI status The status message display window (below the application selection
messages buttons) shows the status of the D channel and the progress of ISDN

calls for both incoming and outgoing calls. Table 53 provides the list
of messages and their descriptions. The second line of the status
message window also provides additional information about call

direction.

Table 53 — ISDN PRI status messages

Message Description
1 tncoming
0 o Outgoing
al Type 84k, 56k, Voice, NxB4k, Nx56k, HO
Called Numb Outgoing calls -
Calling Numb Inceming Calls

e
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ATM specifications

AT soaciilnations

The specifications for the ATM analysis option are based on the
following standards:

@

&

ITU-T 1.150-1995 — B-ISDN Asynchronous Transfer Mode
functional characteristics

ITU-T 1.356-1996 - B-ISDN ATM layer cell transfer
performance

ITU-T L361-1999 -— B-ISDN ATM Layer specifications

ITU-T O.191-1997 — Equipment to assess ATM Layer Ceil
Transfer performance

ITU-T 0.191 Addendum 1-1997 — Equipment to assess ATM
Layer Cell Transfer performance

GR-303 specifications

The specifications for the GR-303 option are based on the following
standards:

2310
{fger's (Fuide

Belicore, TR-NWT-000303-1992 — Integrated Digital Loop
Carrier System Generic Requirements, Objectives, and Interface,
Issue 2

Bellcore, GR-303-CORE-1996 — Integrated Digital Loop
Carrier System Generic Requirements, Objectives, and Interface,
Issue 1, Revision 2

ITU-T, Recommendation Q.921-1997 — Digital Subscriber
Signaling System No. 1 (DSS 1) - ISDN User-Network Interface
— Data Link Specification

ITU-T, Recommendation Q.931-1993 — Digital Subscriber
Signaling System No. 1 (DSS 1) - ISDN User-Network Interface
Layer 3 Specification for Basic Call Control, (ITU-T, March
1993)
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Symbols

% Error-Free Secs
logic test result, 219

A

A/B/C/D Signaling Bits
monitoring, 77

Aborted Frames
ISDN PRI test results, 225

Action Softkeys
main screen, 26

Active Port LEDs
top-panel features, 11

AlS
DS1 LED test result, 184

Alarm
LED display for current/history
signal, 17

Alarm LEDs
red, 19 -

Alarms LED
SONET alarm LED, 19

ety
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Analysis

T1 timing slip, 52

Application Icon Selection

main screen, 21

Application lcons with Pull-Down
Lists, 22

Application Setup Property
Screens, 28

Applications

common, 41
DDS option, 67
BDS drop and insert
testing, 71
DDS loopback BER
testing, 67
DS3 BER testing, 108
DS3 option, 105
monitoring D33
performance, 105
FT1 option, 57
FT1 drop and insert
testing, 61
FT1 loopback BER
testing, 57
intelligent prepeater span
option, 99
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E
at i



Tinden

OC-3 and OC-12 option, 125
monitoring OC-3 and OC-12
performance, 126, 143
©C-3 and OC-12 BER
testing, 130
optical power
measurement, 134
signaling option, 77
manitoring A/B/C/D signal-
ing bits, 77
PBX/switch emulation {origi-
nating a call), 83
PBX/switch emulation (ter-
minating a call), 85
signaling manitor (call
capture), 79
T1 drop and insert setup
(place call), 87
STS-1 option, 113
monitoring STS-1
performance, 113
STS-1 BER testing, 117
VT1.5 drop/monitoring from
STS-1, 121
T1 opticn, 43
monitoring T1
performance, 43
T1 BERT termination
setup, 46
T1 loopback BER
festing, 49
T1 timing slip analysis, 52
VF option, 91
transmitting VF tones, 95
VF channel drop/monitor
setup, 91
VT100 emulation option, 137

APS Bridged Line
SONET line test resulf, 201

APS Msg Count
SONET line test result, 201

APS Request Msg
SONET line test result, 202

APS Switch Mode
SONET line test result, 201
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Available Interface Connectors
getting started, 12

B

B8ZS
DS1 LED test result, 184

Basic Test Setup, 36

Battery
access door
bottom-panel features, 10
recharging the, 39
replacement, 40

Battery Low LED
front-panel features, 8

BER Testing
DDS loopback, 67
DS3, 108
FT1 loopback, 57
OC-3 and OC-12, 130
simulation of DDS loopback, 70
STS-1, 117
T1 loopback, 49
T1 termination setup, 46

Bit Error Rate
logic test result, 219

Bit Errors
logic test result, 219

Bits
monitoring A/B/C/D signaling, 77

Blue Alarm
DS3 LED test resuit, 185

Bottom Vent
bottom-pane! features, 10

Bottom-Panel Features
getting started, 9

BPV % Err Free Secs
SONET (STS-1) BPV test
result, 191

BPV Category
descripticn, 24
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BPV Err Secs
DS1 BPV test result, 192
DS3 BPV test result, 193

BPV Rate
DS1 BPV test result, 192
D33 BPV test result, 193
SONET (STS-1) BPV test
resuft, 191

BPV Test Resulis
DSs1, 192
DS3, 193

BPVs
D31 BPV test result, 192
DS3 BPV test result, 193
SONET (STS-1) BPV test
result, 191

c

Calibration
instrument service, 237

Call 1
ISDN PRI result screens, 227

Call 1 Connected
ISDN PRI test results, 225

Call Capture
signaling monitor, 79

Call Fail Count
ISDN PR! test resuits, 225

Call Failure
ISDN PRI test results, 225, 226

Call Sig (Call Signal) Category
description, 25

Category
DS1LED, 184
DS1 summary, 181
DS3 summary, 182
errors, 39
pull-down kst in results, 23
SONET LED, 186
SONET summary, 182
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index

C-Bit Error Rate
D53 parity test result, 198

C-Bit Error Seconds
DS3 parity test result, 198

C-Bit Errors
DS3 parity test result, 197

C-Bit Frame
DS3 LED test result, 185

Changing Between Primary and
Secondary Receivers
description, 23

Changing Modules
instrument description, 6

Channel Category
description, 25

Charging LED
front-panel features, 9

Choosing Test Results
description, 23

Codes
reportable DS0 control, 214

Common Applications, 41

Computer-Based Training (CBT)
technical training, 239

Concat Payload
SONET LED test result, 187

Connection
printer, 31

Connectors
available interface, 12

Consulting and Needs Analysis Ser-
vices
technical training, 239

Control Codes
reportable DS0, 214

CRC Erred Rate
DS1 framie test result, 194
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CRC Erred Secs
DS1 frame test result, 194

CRC Errors
D31 frame test result, 194

CRC SES
D51 frame test result, 194

Critical Services Program
test systems field engineering
and installation, 238

Custom Results Enable/Disable
Property Sheets, 234

Custom Results Property Sheet, 233
Customer Service Locations, 236

Customized Multimedia Course De-
velopment
technical training, 239

Customized Technical Training
customer services, 239

D

D&l Mode
description, 22

Date
time test result, 220

D-Channel Ready
ISDN PRI test results, 225

DDS Drop and Insert Setup
simulation, 76

DDS Drop and Insert Testing, 71

DDS Loopback BER Test Setup
simuiation, 70

DDS Loopback BER Testing, 67

DDS Opticn
common applications, 67

Display Panel
LED, 17

www.valuetronics.com

Drop and Insert Setup
DDS testing, 71
FT1 testing, 61
simulation DDS, 76
T1 (place call), 87

Drop/Monitor Setup
VF channel, 91
VT1.5 from STS-1, 121

D80 Control Codes
reportable, 214

DS1
input specifications for, 248

DS1 BPV Test Results, 192
DS1 Frame Test Results, 194

DS1 Idle
D51 LED test result, 184

DS1 LED Category
test results, 184

DS1 Signal Test Results, 188

D51 Summary Category
test results, 181

DS1 Timing Slips

simulation, 56
D31, BS83, and SONET Logic Cate-
gory

test results, 218

DS1/DS3/3TS-1 Primary and Sec-
ondary RX & TX Jacks
fop-panel features, 11

BS2 Frame Error Rate
DS3 frame test result, 195

DS2 Frame Errors
DS3 frame test result, 195

DS2 Frame Loss
DS3 LED test result, 185

DS2 Frame Losses
DS3 frame test result, 195
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D82 Frame Sync
DS3 LED test result, 185

D33 and STS-1
cutput specifications for, 251

DS3 BER Testing
common applications, 108

DS3 BPV Test Results, 193
DS3 Frame Test Results, 195

D83 Idle
DS3 LED test result, 185

DS3 Logic Category
test results, 218

DS3 Option
common applications, 105

D33 Parity Test Results, 197

DS3 Performance
monitoring, 105

DS3 Signal Test Results, 189

DS3 Summary Category
test results, 182

Dual Test Results Display
main screen, 27

Dual Test Results Display
(Labeled), 28

Dual-PCMCIA Card Door/Slot
top-panel features, 11

E

Elapsed Time
time test result, 220

Emulation (Originating a Call)
PBX/switch, 83

Emulation (Terminating a Call)
PBX/switch, 85

Enable/Disable Property Sheets
custom results, 234

index

Equipment Return instructions
service and repair
information, 242

Error Secs
logic test result, 219

Error/Alarm Insert Test Setup
MON/THRU mode, 129

Errored Frames
ISDN PRI test results, 225

Error-Free Secs
logic test result, 219

Errors Category, 39
Events Property Sheet, 34

Excess Zeros
DS1 LED test result, 184

F

Factory Upgrades
instrument service, 237

Far-End OOF Sec
DS3 frame test result, 195

FEAC, History
DS3 frame test result, 196

Features
bottom-panel, 9
front-panel, 8
top-panel, 10

FEBE Errored Seconds
D83 parity test result, 198

FEBE Rate
D83 parity test result, 198

FEBEs
DS3 parity test result, 198

Field Engineering and Installation
Service
test systems field engineering
and installation, 238

Frame Category
description, 24
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Frame Count
ISDN PRI test results, 225

Frame Erred Secs
DS1 frame test result, 194
DS3 frame test result, 195

Frame Error Rate
DS1 frame test result, 194
D83 frame test result, 195

Frame Errors
DS1 frame test result, 194
DS3 frame test result, 195

Frame LED
DS1 alarm LED, 19
D33 alarm LED, 19
SONET alarm LED, 19
status LED, 18

Frame Loss Secs
D31 frame test result, 194

Frame Losses
DS1 frame test result, 194
DS3 frame test result, 195

Frame Reject Frames
ISDN PRI test results, 225

Frame SES
DS1 frame test resuli, 194

Frame Slips
D31 signal test result, 189

Frame Test Results
DS1, 194
DS3, 195

Frame Word Errors
SONET section test result, 199

Front-Panel Features
getting started, 8

FT1 Drop and Insert Testing, 61
FT1 Loopback BER Testing, 57

FT1 Loopback Test Setup
simulation, 61
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FT1 Option
common applications, 57

G
Green Status LEDs, 18
|

lcons
Permanent Softkey, 15, 16

Information
warranty, 240

Input Specifications
DS1, 248

Installation
test systems field engineering
and, 238

Instructions
equipment return, 242

Instrument Service
customer services, 237

Intelligent Repeater Span Option
common applications, 99

Invalid Frames
ISDN PRI test results, 225

ISDN PRI
Status Messages, 254

L

LAPD Multi-Frame Loss
ISDN PRI test results, 225

LAPD Protocol Errors
ISDN PRI test results, 225

LCD
front-panel features, 9

LED Category
description, 24
DS1, 184
SONET, 186

LED Display for Current/History Sig-
nal Atarm, 17
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LED Display Panel, 17
front-panel features, 9

LED Test Results
DS3, 185
SONET, 186

LEDs
green status, 18
red alarm, 19

Level Volts
DS3 signal test result, 190

Line AIS
SONET LED test result, 186

Line AlS Seconds
SONET line test result, 203

Line BIP Error Rate
SONET line test result, 202

Line BIP Error Secs
SONET line test result, 202

Line BIP Errors
SONET line test result, 203

Line Category
description, 25

Line FEBE Rate
SONET line test result, 203

Line FEBEs
SONET line test result, 203

Line RDI
SONET LED test result, 186

Line SES
SONET line test result, 203

Line Unavailable Seconds
SONET line test resuit, 203

Locations
customer service, 236
Logic Category
description, 24

Loopback BER Testing
DDs, 67
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FT1, 57
T1,49

Loopback Test Setup
simulation of BDS, 70
simulation of FT1, 61
simulation of T1, 52

Main Screen, 21

Maintenance Contracts
test systems fiefd engineering
and installation, 238

Measurement
optical power, 134

Message Display
main screen, 28

Messages
ISDN PRI status, 254

Mon/Thru Mode Error/Alarm Insert
Test Setup, 129

Mon/Thru Modes
description, 21

Menitor (Call Capture)
signaiing, 79

Monitoring
A/B/C/D signaling bits, 77
DS3 performance, 105
0OC-3 and OC-12
performance, 126, 143
STS-1 performance, 113
T1 performance, 43

MUX Mode
description, 22

N

Near-End OOF Sec
DS3 frame test result, 195

Network Consulting and Manage-
ment
product enhancement group, 238
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0C-12 Performance
monitoring OC-3 and, 126, 143

OC-3 and OC-12 BER Testing, 130

OC-3 and OC-12 Option
common applications, 125

OC-3 and OC-12 Performance
monitoring, 126, 143

0OC-3 RX Frequency
SONET signal test result, 190

OC-3 TX Frequency
SONET signal test result, 191

Ones Density
DSt LED test result, 184

Optical Power dBm
SONET signal test result, 191

Optical Power Measurement, 134

Options

DDS

common applications, 67
DS3

common applications, 105
FT1

common applications, 57
intelligent repeater span

common applications, 99
0OC-3 and OC-12

commeon applications, 125
signaling

common applications, 77
STS-1

common applications, 113
T

common applications, 43
VF

common applications, 91
VT100 emulation

common applications, 137

Other Pricing Options
instrument service, 237
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Out-of-Warranty Service Agreement
test systems field engineering
and installation, 238

Cutput Specifications
DS3 and STS-1, 251

P

Panel
bottom, 9
front, 8
LED display, 17
top, 10

Parity Category
description, 25

Parity Error Rate
DS3 parity test result, 197

Parity Error Seconds
DS3 parity test result, 197

Parity Errors
DS3 parity test result, 197

Parity Test Results
D83, 197

Path & VT LED
status LED, 18

Path AIS
SONET LED test result, 186

Path AIS Secs
SONET path test result, 205

Path AIS/LOP Secs
SONET path test resuit, 205

Path BIP Error Rate
SONET path test result, 205

Path BIP Error Secs
SONET path test result, 205

Path BIP Errors
SONET path test result, 205

Path Category
description, 25
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Path FEBE Rate
SONET path test result, 206

Path FEBEs
SONET path test result, 205

Path LOP
SONET LED test result, 187

Path |.OP Secs
SONET path test result, 205

Path PTR LED
SONET alarm LED, 19

Path RDI
SONET LED test result, 187

Path SES
SONET path test result, 205

Path Trace
SONET path trace test result, 207

Path Trace Category
description, 25

Path Unavail Secs
SONET path test result, 205

Pattern LED
DS1 alarm LED, 19
DS3 alarm LED, 19
SONET atarm LED, 19
status LED, 18

Pattern Losses
logic test result, 218

Pattern Slips
logic test result, 219

PBX/Switch Emulation
originating a call, 83
terminating a call, 85

Performance
monitoring DS3, 105
monitoring OC-3 and OC-12, 126,
143
monitoring STS-1, 113
monitoring T1, 43

frecler

Permanent Softkey Icons
color display, 15
transflective-monochrome

display, 16

Permanent Softkeys
main screen, 25

Place Call
T1 drop and insert setup, 87

Power LED
front-panel features, 8

Power Measurement
optical, 134

Power Switch
bottem-panel features, 10

Preview Screen of Files within Print
Buffer, 33

PRI Status Messages
ISDN, 254

Print Buffer
preview screen of files within, 33

Printer
connection, 31
settings property sheet, 35
setup, 31

Printer Connector
top-panel features, 11

Printer settings, 31
printer settings, 35

Frintout Controls Property Sheets
events, 34
printer settings, 35
printouts, 32

Product Enhancement Group
customer services, 238

Product Maintenance Agreements
instrument service, 237

Product Repair
instrument service, 237
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Property Sheet
custom results, 233
custom results enable/
disable, 234
events, 34
printout controls, 32, 34, 35
printouts, 32
setup summary, 29
tabs set test parameters, 30

Property Sheets
application setup, 28

PTR ADJ LED
SONET alarm LED, 19

Public Courses
technical training, 239

Pull-Down List
application icons with, 22
in results category, 23

Q

Quad Results
description, 22

Quick Configuration Softkeys
main screen, 26

Quick Configuration/Action Buttons
Diagram, 26

R

Receive Byte
channel VF and DDS test
result, 212

Recharging the Battery, 39
Red Alarm LEDs, 19

Reject Frames
ISDN PRI test results, 225

Replacing Battery, 40
Reportable DS0 Control Codes, 214

Results
DS1BPV, 192
D31 frame, 194
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D31 signal, 188
DS1 summary, 181
DS3 BPVY, 193

DS3 frame, 195
DS3 LED, 185

DS3 parity, 197
D33 signal, 189
DS3 summary, 182
SONET LEDs, 186
SONET section, 199
SONET signal, 180
SONET summary, 182
using quad, 231

Results Category Display
main screen, 23

Results Display (Labeled)
dual test, 28

Results Enable/Disabie Property
Sheets
custom, 234

Resuits Group Display
main screen, 23

Results group selection, 23

Results Group Selection on Main
Menu Screen, 23

Results Property Sheet
custom, 233

Return Instructions
equipment, 242

RX Frequency
DS1 signal test result, 188
D83 signal test result, 190

RX Level dBdsx
D83 signal test result, 190

RX Level dBm
DS1 signal test result, 189
DS3 signal test result, 190

RX Pulse and TX Laser LEDs
top-panel features, 11

2315
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RX X-Bits
D83 frame test result, 195

S

Sample Configuration/Action But-
tons Usage, 27

Sample Quad Results Screen, 232

Screen
application setup property, 28
main, 21
resufts group selection on main
menu, 23

Sect SES
SONET section test result, 200

Section BIP Error Rate
SONET section test result, 199

Section BIP Error Sec
SONET section test result, 199

Section BIP Errors
SONET section test result, 199

Section Category
description, 25
test results, 199

SEF Defect
SONET section test resuit, 200

SEF Secs
SONET section test result, 200

Service
instrument, 237

Service Locations
custormer, 236

Setup
basic test, 36
MON/THRU mode errorfalarm in-
sert test, 129

fnctay

simulation of FT1 loopback
test, 61
simulation of T1 loopback test, 52
simulation of T1 termination
test, 48
summary property sheet, 29
T1 BERT termination, 46
T1 drop and insert (place call), 87
VF channel drop/monitor, 91

Sheet

custom resuits enable/disable
property, 234

custom results property, 233

printer settings property, 35

printout controls property, 32, 34,
35

setup summary property, 29

Signal Alarm
LED display for current/
history, 17

Signal Category
description, 24

Signal LED
DS1 alarm LED, 19
DS3 alarm LED, 19
SONET alarm LED, 19
status LED, 18

Signal Loss Count
D81 signal test result, 188
D853 signat test result, 189

Signal Loss Secs
D31 signal test result, 188
D53 signal test result, 189
SONET signal test resuit, 190

Signal Losses
SONET signal test result, 190

Signal Test Results

. DS1, 188
printer, 31 DS3. 189
sm_1ulat|on DDS drop and SONET, 190
insert, 76
simulation of DDS loopback BER Signaling Bits
test, 70 monitoring A/B/C/D, 77
230 )
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traffic test result, 217

Signaling Delay
call signal test result, 216

Signaling Duration
call signal test result, 216

Signaling Monitor (Call Capture), 79

Signaling Option
common applications, 77

Simplex Curr mA
D051 signal test result, 188

Sirmnulation
DDS drop and insert setup, 76
DDS loopback BER test setup, 70
D81 timing slips, 56
FT1 loopback test setup, 61
T1 loopback test setup, 52
T1 termination test setup, 48

Softkey Icons
Permanent, 15, 16

Software Customization
preduct enhancement group, 238

Software Enhancement Agreements
instrument service, 237

SONET LED Category
test results, 186

SONET Logic Category
test results, 218

SONET Signal Test Results, 190

SONET Summary Category
test results, 182

SPE Pointer Justification
SONET line test result, 203

Speaker
front-panel features, 8

Specifications
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DS1
input, 248
DS3 and STS-1
output, 251

Status LEDs
green, 18

Status Messages
ISDN PRI, 254

STS Path Signal Label
SONET path trace test result, 207

STS-1 BER Testing, 117

STS-1 Level dBdsx
SONET signal test result, 191

STS-1 Level Volts
SONET signal test result, 191

STS-1 Option
common applications, 113

S78-1 Performance
monitoring, 113

STS-1 RX Freguency
SONET signal test result, 190

STS-1 TX Frequency
SONET signal test result, 191

STS-Power dBm
SONET signal test resuit, 191

SUMMARY
SONET alarm LED, 19

Summary Category
description, 24
DS1 test results, 181
DS3 test results, 182
SONET test results, 182

Summary Property Sheet
setup, 29

SYNC FAILURE
SONET alarm LED, 20
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Sync Loss Secs
logic test result, 219

T
T1 BERT Termination Setup, 46

T1 Drop and Insert Setup (Place
Call), 87

T1 Loopback BER Testing, 49

T1 Loopback Test Setup
simulation of, 52

T1 Option
common applications, 43

T1 Performance
monitoring, 43

T1 Termination Test Setup
simulation of, 48

T1 Timing Slip Analysis, 52

Technical Training
customer services, 239

Term Mode
description, 22
Terminating a Call
PBX/switch emulation, 85

Termination Test Setup
simulation of T1, 48
T1BERT, 46

Test Parameters
property sheet tabs set, 30

Test Procedure Development

product enhancement group, 238

Test Resuits
DS1BPYV, 192
DS1 frame, 194
DS1 signal, 188
DS1 summary, 181
D33 BPV, 193
DS3 frame, 195
DS3 LED, 185
DS3 parity, 197
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D83 signal, 189

D83 summary, 182

dual display (Labeled), 28
SONET LED, 186
SONET section, 199
SONET signal, 190
SONET summary, 182

Test Setup
basic, 36

MON/THRU mode error/alarm

insert, 129

simuiation of BDS loopback

BER, 70

simulation of FT1 loopback,

61

simulation of T1 loopback, 52
simulation of T1 termination, 48

Test Systems Field Engineering and

Installation
customer services, 238

Testing
DDS drop and insert, 71
DDS loopback BER, 67
DS3 BER, 108
FT1 drop and insert, 61
FT1 loopback BER, 57
OC-3 and OC-12 BER, 130
STS-1 BER, 117
T1 loopback BER, 49

Thru Mode
description, 22

Time
time test result, 220
Time Category
description, 25
Tirning Slip Analysis
T1, 52
Timing Slips
DS1 signal test result, 189
simulation DS1, 56

Tones
transmitting VF, 95
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Top-Panel Features
getting started, 10

Traffic Category
description, 25

Training
technical, 239

Transmitting VF Tones, 95

TTC 2000 Test Pad and T-BERD
2310 Module, 7

TX Frequency
DS1 signal test result, 188
D33 signai test result, 190

TX X-Bits
DS3 frame test result, 195

U
Using Quad Results, 231
v

VF Channel Drop/Monitor Setup, 91

VF Option
common applications, 91

VF Tones
transmitting, 95

Virtual Tributary (VT) Category
description, 25

VT AIS
SONET LED test result, 187

VT AIS/ILOP Secs
SONET VT test result, 208

VT BIP Error Rate
SONET VT test result, 208

VT BIP Error Secs
SONET VT test result, 208

VT BIP Errors
SONET VT test result, 208
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VT FEBE
SONET VT test result, 208

VT FEBE Rate
SONET VT test result, 208

VT LOP
SONET LED test result, 187

VT PTR Decs
SONET VT test result, 209

VT PTR Incs
SONET VT test result, 209

VT PTR Just
SONET VT test result, 208

VT PTR LED
SONET alarm LED, 19

VT PTR NDFS
SONET VT test result, 209

VT PTR Value
SONET VT test result, 209

VT RDI
SONET LED test result, 187

VT SES
SONET VT test result, 208

VT Unavail Secs
SONET VT test result, 208

VT1.5 Drop/Manitoring From STS-
1,121

VT100 Emulation Option
commaon applications, 137

W

Warranty Information
customer services, 240

Y

Yellow Alarm
DS3 LED test result, 185
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