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SECTION 1 -GETTING STARTED
Welcome fo the T-BERD.22089

1.

SECTION 1 GETTING STARTED

WELCOME TO THE T-BERD 2208

1.2

The T-BERD 2209 is the latest product offering for our TTC 2000
Test Pad platform, whose ease-of-use, flexibility, and upgradability
has established the next generation in test instruments. The T-BERD
2209 combines graphical user interface technology and a touch-sensi-
tive screen to simplify test setup and reduce test configuration time.
The innovative icon-driven interface is easy to learn, and the large dis-
play screen provides ample space for displaying test results.

The T-BERD 2209 provides you the necessary test capabilities for
quick, comprehensive instaliation and fault isolation Of DS1 and DS3
transmission systems, Features mclude:

®  Dual-receiver in-service monitoring of both .the transmit and
' receive signals simultaneously.

- Advanced timing analysis for determining signal delays or
mismatches between the sw1tch and remote eqmpment

- ® - Isolation of physical- 1ayer prebiem‘: assoczated with data or

- other advanced service offerings for a single channel without
. taking unaffected channels out of service.

MANUAL OVERVIEW

This manual is organized to help you quickly become familiar with
 the T-BERD 2209 and its capabilities. T}ns manual is divided into the
followmg sections:

1. . Getting Started — includes welcome statement, manual over-
view, and instrument description.

2. Operation— provides an explanation of the application mod-
ule design, a description of the graphical user interface, and
information on battery charging and replacement.

3. Common Applications — describeé several T-BERD 2209
standard applications. Each application describes how to con-

User’s Manual T-BERI} 2209 1-1
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Options

figure the TRBERD 2209, connect 1o the circuit being tested
and interprets the test results.

4. Printer Operation — presents information on connecting the
T.BERD 2209 to a serial printer o provide test sefup and test
results printouts.

5. Specifications — includes the physical, environmental, and
electrical specifications for the instrument.

NOTE

TTC has Application Notes and Technical
Notes available upon request, of check out our
Web Site at www.ttc.com for the latest
information and answers to your questions. .

1.3 OPTIONS

- “The following options are available for the T-BERD 2209.

TR2209-ASP — Advanced Stress Patierns Option
- . This option enables the user 10 transmit and receive fixed long
- “patterns beyond thie standard patterns offered in the test set.
The seven T1 stress patierns that are added to the T-BERD
2909 are designed to stress fest the timing recovery circuits and
span-line repeater ALBO circuitry. The seven patterns.inciude:
T1-DALY, 55 octet, 2-96, 3-54, 4-120, 5-53, MIN/MAX.

TB2209-FT1 — Fractional T1 Option .
This option provides fractional T1 modes for contiguous and
noncontiguous, S6KxN and 64KxN, FT1 testing capabilities.
This option enables complete gualification and testing of new
FT1 circuits before connecting Customer premises equipment.
The V.54 FT1 loopcode is also added to the features list and
allows for single set testng of FT1 circuits from a convenient
T1 access point.

i-2 T-BERD 2209 User’s M anuaﬁ
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' Options

TB2208-TIM — VF PCM TIMS Option

' This option provides the ability to listen to PCM encoded sig-
nals through the built-in speaker and non-intrusively monitor
those signals with the two T1 receivers. In addition, it allows
one to measure VF tone frequency and level as well as transmit
tones (Quiet, 404 Hz, 1004 Hz, 2804 Hz, and 2713 Hz) on an
mdividual PCM channel basis. The option allows for variable
frequency/level tores to be transmitted as well. Noise mea-
surements including SNR, C-Message, and C-Notch are also
features of this option.

TB2209-SIG — Signaling Option
This option enables the user to test the ability of & switch/PBX
to handle incoming calls and allows one to emulate switch-to-
switch communications. The option allows one to place,
receive and monitor calls over several trunk types. Features:
Send/receive DTMF digits to/from switches and PBXs. Dial-
T, up and test VF circuits. Measure inter-digit delay and
: digitf tone duration.

TB2209-DS3 — DSS Analysis 0ptwn
_ 'This option adds DS3 testing to the already extensive DS 1/DS0
| testing capabilities of the T-BERD 2209, Without adding any
size to the existing test set, this option lets one qualify DS3 cir-
~ cuits with BERT patterns for both M13 and C-bit framing,
insert patterns on one or all DS3 channels, drop DS1 and DSO
~ channels from DS3 signals to test and monitor, and verify
frame synchronization on DS3 lines.

TB2209-PRI — Primary Rate ISDN Option
This option adds Primary Rate ISDN testing capabilities,
including the ability to place/receive multiple voice/data calls,
test D-channel backup, support NFAS, and monitor via D-
channel decodes. Supports AT&T SESS, NT DMS100 and NI-
2 call controls. Supports multiple call types including
voice, 56K, 64K, Nx64, Nx56, and HO.
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Instrument Description

TB2209-ILE — Intelligent Line Equipment Option
This option providss the ability to loop up and loop down indi-
vidua! addressable office repeaters and line repeaters or o
fransmit maintenance switch commands. Supported equipment
includes those from Westell and Teltrend.

TR2209-VT1006 — VTI00 Emulation Option
This option enables the user to switch the T-BERD 2209 from 2
BER test instrument to a VT100 terminal. Users can monitor
or provision network elements such as Performance Momnitor-
ing NIUs, or HDSL terminal units via a direct R5-232 connec-
tion from the T-BERD 2209.

1.4 INSTRUMENT DESCRIPTION

The T-BERD 2209 is a hand-held test set that is designed around a
powerful and flexible architecture, which includes a User Interface
Module (UIM) with touch-sensitive screen (TTC 2000) that can sup-
port various Applications Modules. The modular design enables the
TTC 2000 to easily” convert from one test technology 10 another by
swapping the Applications Modules. . o

The modular design includes two 1/4-turn sCrews (counterclockwise
_ to release; Clockwise 10 secure) on the side of the Application Module
for simple release and swapping out of modules (see Figure 1-1). The
T-BERD 2209 also comes with a hand strap that can be mounted on
either side of the unit (on the UM or on the Application Module).

1-4 T-BERD 2209 User’s Manual
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instrument Description

User interface Module (UIM) 1/4 Turn
Application Module Screws

&n
|

‘1/4 Turn

i H
i umg sorre §

To F%elease

\um_mumef

J o i@

Hand Strap
Figure 1-1. TTC 2000 UIM and T-BERD 2208 Applications Module

1.4.1 ‘4Frontha;n§! Features -

" The TmBERD 2209 prov1des two transmitters and receivers for TT cirs
.cuit analysis and a touch-sensitive Liguid Crystal stplay (LCD) for
test configuration and results selection (see Figure 1-2).- :

1 2) (32 5y (6 7 8 )
10
° Rk S S )i
E N e o | gmnNaLD mer:'ﬁ O rrame D SIGNAL ) L
ERROAD paTTERN O O BATTEAN O ERRCH i
e l/j —_—
e .
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@ —
2 —
Ak @) —
] e

Figure 1-2. T-BERD 2209 Front Pane]
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Table 1-1 presents descriptions of the front-panel features.

Table 1-1.

Froni-Panei Feafurss

fiem

Description

Speaker Slots

The speaker slots make it easter to hear the internal
speaker output.

Microphone

The microphone enables you 1o talk when a talk path
is required. A “Push 2 Talk” ACTION button dis-
plays on the LCD. As an alternative, you can use 2
handset (supplied).

Power LED

This green LED illuminates when power is supplied
eifher from the battery or the AC power adaptor.

Charging LED -

This green LED illuminates when the battery is
charging. '

Battery Low
LED

The Battery Low LED illuminates when only 25% of
battery power remains. Use the AC power adaptor 10|
recharge the battery and continue testing.

TX Jacks -

The Primary RX and TX jacks are Bantam jacks that
supply the T1 connection to the Primary Receiver
and Transmitter. Used for most operations.

Statms/ Alm :
LEDs

The Status and Alarm LEDs are divided into two sets
that coincide with the Primary or Secondary RX and
TX jacks.

Status LEDs — illuminate green to indicate Signal
Present, Frame Sync, and Pattern Sync.

Error LED — illuminates red to indicate a signal
problem. Go to the Summary category to view
EITorS.

Secondary RX
& TX Jacks

The Secondary RX and TX jacks are Bantam jacks
that supply the Ti connection to the Secondary
Receiver and Transmitter. Used for dual monitor and
D& (Drop and Insert) applications.

1-6
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Equipment Return Instructions

1.6

Once an out-of-warranty repair is made, the repaired part or compo-
nent is warranted for 90 days. This warranty applies only to the part or
component that was repaired; other parts or components are not cov-
ered under the 90-day repair warranty.

EQUIPMENT RETURN INSTRUCTIONS

Attach a tag with the following information to all equipment returned
for repair.

®  Owner's name and address.

® A list of the equipment being returned and the applicable serial
number(s).

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.

Leave all switches in the positions they were in when the problem
occurred. This is requested so that the TTC repair group can analyze
the switch positions along with a detailed description of the problem
or of the service requested. '

If possible, the customer should return the equipment using the origi-
nal 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. TTC 1s not liable for any damage that may occur
during shipping. The customer should clearly mark the TTC-issued

"RA pumber on the outside of the package and ship it prepaid and -

insured to TTC.

User’s Manual T-BERID 2209 1-11
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SECTION 2 OPERATION

27 USERINTERFACE DESCRIPTION

When you activate the T-BERD 2209, it displays the main screen (see
Figure 2-1). The main screen is used to provide setup and configura-
tion data and to display test-specific action buttons.

Figure 2-1. Main Screen

"The Main Screen is divided into eight areas (Figure 2- 1j Each area
has a function, as described in the fol]{)wmg paragraphs |

1. Application lcon Sefection — This area dlsplays MON (Mon—
itor), TERM (Terminate), D& (Drop and Insert), LQOP (Loop~
back), and EMUL (Emulate) icons used to select a test group
and specific test applications within that group. Refer to Figure
2-2 to view selections (represented by their respective pull-
down menus) of those appiigatioh icons for test sefups.

User’s Manual T-BERD 2209 2.7
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User interface Description

Main Menu Pulldown List
For T-BERD 2209 Maonitor,
Test Setups

Main Menu Pulldown List
For T-BERD 22089
Terminate Test Setups

Resasiy

Mai”n wenu Pultdown List For
% T-BERD 2209 Drop & Inseri
Tesi Setups

Main Menu Pulldown List
For T-BERD 2208 R .
t popback Test Setups

Main Menu Pulidown List
For T-BERD 2209
Eumiation Test Setups

Figure 2-2. Application lcons with Pulldown Lists
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User Interface Description

2. Permanent Softkeys - This area includes six perman‘cnt
softkeys that provide housekeeping functions for the
T-BERD 2209. These keys perform as shown in Table 2-1.

Table 2-1. Permanent Softkey icons

lcon Description

RESTART -— Performs the test restart function, includ-
ing resetting the current test result totals and clearing
; any error alarms.

AUX Functions — Activates the Auxiliary Functions
screen, which allows you to view the software revision
level and installed options, as well as set the speaker
volume, time and date, and brightness control. Accesses
VT100 Emulation Option as well.

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

Battery Status — Activates_ the Battery Status Screen,
which displays the current battery strength by bar graph
and percentage value. '

Printer Setup —— Activates the Printer Setup Screen,
which enables selection of the printer interface parame-
1 ters (baud rate and parity), and allows you to ¢lear the
print buffer, print results, or abort printout.

Help (?) — Will previée on-line help screens to aid in
test setup or T-BERD 2209 operation. Currently, this
feature is disabled

User's Manual T-BERD 2200 2-3
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User interface Description

(¥ D]

Quick Configuration Softkeys — These multiple configura-
fion buttons display based upon the type of test initiated. Only
those pertaining to the specific test display (as a default},
depending on the test application you have chosen. The Setup
hutton allows you to change configuratdons. Figure 2-3 depicts
real-test usage. Refer 1o Section 2.1.1 for information on how
these buttons apply to the Property Sheets.

4. Action Softkeys — These action buttons are designed to take
specific action during a test to initiate and measure the test (see
Figure 2-1 and Figure 2-3).

Terminate VF: : Qum%?‘- -
Configuration
- Buttons -

TEBMINATE, TE: BSZS, Im., 9 48

Signal Loss
Frame Loss
Patiern Loss
Ones Densily
Excess Zeros
Yellow Alarm i
AlS r
B&ZS

DS1 idie
Tone Loss

! Resuits
| Unavaitable

. _Action
- Bution

History
Figure 2-3. Sample Configuration/Action Buttons %Jsége -

5 Results GROUP Display — The first button in this dual-
results display depicts 2 drop-down list of the current test
resuits, and lets you choose the source. of results. 'Sel_lec't Pri-
mary or Secondary receivers, choosing Primary, $e§bndary,
PRI Call 1 (ISDN PRI Call 1), and PRI Call 2 (ISDN PRI
Call 2) (see Figure 2-4). '
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fildanieoe IED

TERRMINATE, TI: 882%. Hec

FResuits
GHROUP

Figure 2-4. Results GROUPS Selection on Main Menu Screen

6. Results CATEGORY Display — The second button in this
dual-feature display offers a drop-down list allowing the user
to choose test results in numerous caregories. Figure 2-5 shows

some of the many selections available.

ETERMIMATE, T BEED, P, U 4D

Fesults
Unavsilaie

Results
CATEGORIES

‘Figure 2-5. Pulldown List in Results CATEGORY

The following Result CATEGORIES are defined as follows:

Summary — This is the default category that
automatically displays critical non-zero or out-of-

specification results.

User's Manual T.-BERD 2209
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Logic — Logic errors are based on discrepancies

. petween the transmitted and received bit stream. The
accumulation of logic errors is dependent on frame
synchronization (if in a framed mode) and patfern
synchronization. When in ESF framing, the logic
error inserts a CRC error Logic errors are Not
qvailable until initial pattern synchronization 18
obtained. During loss of frame or pattern
synchrcmization, the accumulation of errors haits.
The logic category results include pattern losses,

- pattern slips, bit errors, bit error rate, pattern loss
seconds, error seconds, error-free seconds, and
percent error-free seconds.

' 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. the BPV category results inciude
BVPs, BVP error seconds, and BPV.rate.

Frame — Frame errors are hased on counting framing
bits and identifying frame errors in the incoming
signal after initial frame synchronization. The resuits
are available whenever the receiver detects a valid
framed signal, regarcless of the transmitter framing
mode. The frame category results include frame
losses, frame €rrors, frame error rate, and frame error

seconds.
Signal — The Signal category results include signal
losses, fregquency, level, and simplex current
measurements. :

Traffic — The Traffic category displays results for all 24
DSO timeslot or channel signaling bits, data bits, and
channel assignments.
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Time — The Time category shows the elapsed time
since the test started, as well as date and time.

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
iluminates and remains illurninated 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.

7. Dual Test Resuits Display — This area (see Figure 2-1) dis-
plays two test results windows associated with the current test
application. Each window has a button for selecting the Result

" GROUP, a button for selecting the Result CATEGORY, a
~ Result VALUE display window, and a Result LIST box. Figure

- 2-6 shows a sample depiction of the Dual Test Results Display.

i ( Result Values j

~{Result List Box r

Figure 2-6, Dual Test Results Display (Labeled)

R ¢ Messag.e Display .

Signal Loss Fasult:
Frame Lot B Unanpithibe

Patemn Loss :
rendem | (Result CATEGORY)

Yeliaer &larm
Al

REZS

051 idie

= Hislary \ i .

CDual Test Resulis Display )

Refer to Table 2-2 for a description of test results for Logic, BPYV,
Frame, Signal, Traffic, and Time.
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User Interface Description

Table 2-2. T-BERD 2208 Test Results Descripiion

rCaﬁagmy l Result 1! Description 5
| 1 Pattern i Loss of valid T1 pulses, where XX is a running1
! L Losses count of signal losses since last restart.

| - | ; .

\ | Count of received bits that have @ value oppo«‘

after pattern synchronization.

i

Bit Errors | site that of the corresponding transmitted bij
‘ Bit Error Rate \ Ratio of bit errors to RX pattern data bits. \

Count of seconds during which pattern sync
: (Patt Loss 5€C | (n not maintained for the entire second.
Logic
Count of test seconds where one Of mMOIT bit
Error S€C | errors occurred.
| Count of seconds where pattern gynch was}
Em;r:iree | maintained through entire second and no bit

error occurred.

P LE. .F The ratio, expressed as a percentage, of error- |
bError Free | goc econds to total number of seconds during

Sec L \ which pattern synch is present.

( Traf?l_c'.
( |
\

I

A display of signaling bits for each channel (C %
& D for ESF framing only).

Time in HH:MM:SS format since last testk
restart after a signal has been detected. Time\
continues to increment during signal losses. j

- |
( : Daté ‘ \Current Date
\ Time h Current Time J
i

Traffic CH # H

Flapsed Time
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SECTION 2 - OPERATION
User Interface Description - -

“Table 2-2. T-BERD 2209 Test Results Description (Coniinued)

Category

Result

Description

Frame Losses

Count of discrete losses of frame synchroniza-
tion since initialization.

Frame Errors

Count of frame errors detected since initial
frame synchronization or last test restart. For
DI1D and D4(Superframe), frame errors are
counted if either an F, or F, frame bit 1s errored.
For SLC-96 framing, frame errors are counted
if F, bits are errored. For ESF (Extended Super
Frame) framing, frame errors are counted only
if an error is found on the FPS bits. Frame
errors are not detected on the CRC or datalink
bits.

Frame Erred
Secs

Count of seconds wherein one or more frame
errors occurred since the last test restart.

|~ Frame

Frame Error

Ratio of frame errors to the number of ana-

. Rate - | lyzed framing bits,
: Count of seconds wherein frame synch was
" Frame Loss | lost or not achieved since initial frame sync or
Secs - | last test restart. Includes seconds where signal
loss caunses frame synch loss
. SE g Count of seconds during which 12 or more
, FTATIE Ok frame errors occurred (D4 framing only).
_ Count of CRC (Cyclic Redundancy Check)
- CRC Errors | errors detected since initial frame synch or last
~ " | restart. (Detected in ESF framing.) '
- CRC Erféd Count of seconds wherein one or more CRC
Secs eITOTS occurred since last test restart.
CRC Error | Ratio of CRC errors to number of ESF frames
received.

Rate

User's Manual
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SECTION 2 - OPERATION

User Interface Description

Table 2-2. T-BERD 2208 Test Results Description {Coniinued)

I
rﬁategow Result

Description

|

|

Frame

(cont) CRC SES

CRC Severely Errored Seconds; & count of sec-
onds during which the total pamber of CRC
errors. and frame synchronization 108Ses
equaled 320 or more.

Rx Frequency

Frequency of the clock recovered from
received data.

_ | ._Simplcx Curr
' mA

Magnitude of simplex current flowing between
Tx output tip-and-ring and Rx input tip-and-
ring expressed in milliamperes. Simplex cur-
rent displays as a number from 10 to 180. If
current is less than 10mA, “<10” displays; if
current exceeds 180 mA, “s1807.

-;Level dBdsx

Level of received dB signal, relative to stan-
dard 3-volt base-to-peak signal (DSX level).

| Leveil( dBrz;

Power level of an unframed, all-ones signal
(available only when AIS is detected).

V' signal |
i - Level Vpp

Level of received signal in peak-to-peak volts.
Signal level displays as volts (V) when- signal
tevel > 1 volt, or as millivoits (mV) when sig-
nal level < 1 voit.

Timing Slips

11 193 bit slips equals a framing slip.

Number of bit slips counted when primary RX
jack input slips from the secondary RX jack
| input, used as a ceference. Timing slips display
as the number of bit slips, either positive or
negative, dependent on whether reference
clock signal is lower or higher in frequency.

Lmee Slips

l

tive shifts in bits slips.

2-10
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SECTION 2 - OPERATION
User interface.Descripiion

Table 2-2. T-BERD 2208 Test Resuits Description (Continued)

Category Resuli Description
Slip Anaiysis | Count of test seconds during which Timing
Secs Slip Analysis occurred.
Signal . Count of valid Tl pulse losses, due to cable
Signal Losses . . .
{cont.) = removed or cessation of signal over circuit.
Signal Loss | Count of seconds where signal synch was lost
Secs or not achieved since last restart.
Bipolar Violations; a count of BPV’s since the
BPV Errors | start of elapsed time (excluding intentional vio-
lations found within B8ZS codes).
EPY' " | BPV Erred | Count of seconds wherein one or more BPV’s
Secs occurred since the last test restart.
BPV Rate | Ratio of BPV’s to total bits received.

NOTE

~ Hierarchy information regarding prioritizing test results
* appearing in Summary Screen is available from TTC
upon request. Just dial (800) 638-2049.

8. Message Display — This area (see Figure 2-1 and Figure 2-6)
displays messages regarding activity associated with the cur-
rent test application. The message display is comprised of:

+  Test State/Status: Shows the current test application. It
also indicates the progression of a test, such as the
transmission of loop codes and whether or not that
operation was successful. o

+  Setup: Shows a summary of the test configuration setup.

User’s Manual
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SECTION 2 - OPERATION
Liser interface Description

2.1.1

Summary
Property Sheet

Application Setup Property Sheets

When any of the Quick Configuration buttons are pressed, Setup
Property Sheets (which are rabulated for subsequent choices) appear
on the LCD. These Semp Sheets consist of a Setup Summary (Figure
2-7) and Property Sheets (Figure 2-8) that provide the parameters for
all test settings not determined by the default test setup.

Property Sheet Tabs For Seiting Additional Test Parameters

" Figure 2-7. Setup Summary Property Sheet

thnﬂp‘ress-ed and applicable, the Setup configuration key prompts a
‘S'u;iliflziry Sheet that allows you to double check that you are config-

urmg the test set for the analysis parameters you want. Behind the
‘Summary Property Sheet, you see tabs of additional setup sheets that

prompt you to change parameters for the test application for specific
tests.

2-12
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SECTION 2 - OFPEHANHUN
User interface Description

Actually, pressing any of the Quick Configuration buttons will acti-
vate the T-BERD 2209 to bring up the Property Sheets, and by press-
ing any of the tabs, you can immediately bring up the desired screen
to set your parameters. Figure 2-8 shows a random sampling of prop-
erty tabs within the Property Sheets.

FRAMING PROPERTY SHEET
This is the Framing Property
Sheet Tab Pop-Up after
selecting the Seiup
Configuration Bution.

(For Terminate Place Call.}

" CHANNEL PROPERTY SHEET
This is the Channel Property
Sheet Tab Pop-Up after
selecting the Setup

- Configuration Button,

(For Terminate Bert DS0.)

Figure 2-8. Property Sheet Tabs Set Test Parameters

Remember to press OK on the Property Sheet to set the value. You
can also cancel the settings by pressing CANCEL.

User's Manual T-BERD 2209 2~_I3



SECTION 2 - OPERATION
Using the T-BERD 2209

25 USING THE T-BERD 2208

To operate the T-BERD 2209, you only need to turn on the test set,
wait for the Main Screen to appear, then perform the following steps:

NOTE |
We recommend using the stylus supplied with the

T-BERD 2209 to activate functions on the touch-sensi-
sive screen. However, any blunt device, including your

. finger, can be used.

1. Select an Application Icon, the FIRST STEP of any test.

2. Select an application from the list of application choices.in the
- pulldown menu that appears when the icon is selected. The
. T-BERD 2209 configures a default setting for.the selected test.
- Figure 2-9 represents choosing an applicatior;_;_fér _Moﬁ_i‘;o‘r_ T1

setup.
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SECTION.2 - ORPERATION
Using the T-BER[D.2208

TERMINATE, TX: B8ZS, Rec., 0 dB

Signal Loss
Frame Loss
Pafiern Loss
Ones Densily
Excess Zeros
Yeilow Ajarm
AlS

BEZS

051 ldle

Results
Unavailable

History

" Figure 2-8. Choosing an Application

3.+ The buttons in the Configuration section show the:current set-
-.-tings. To change a setting, press the appropriate button.

NOTE

As an alternative, you can use the Quick Configuration
‘buttons (below Setup) to change settings. These buttons
- also display current setting.

4. : To check or change the configuration, press Sétup, which
~replaces the Main Screen with the Setup Screen (Figure 2-10).
The Setup Screen starts with the Summary tab with folder tabs
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Using the T-BERD 2209

5.

et behind it for each of the parameters you may want 10
change from the default test setting. -

| Figure 2-10. Folder Tabs Behind Summary Sheet

To change a parameter, press the appropriate Property Sheet
tab folder to move it to the front. Set the desired parameters

accordingly. -

When done, press OK on the bottom of the screen to accept the

. pew values and return to the Main Screen. The buttons reflect

the new setup. Press Cancel 1o leave the values as they were
and return to the Main Screen.

Key . parameters appear as buttons immediately below the

- getup button. Typically Framing and Pattern buttons appear

here. For Loop applications, a Loop Code button appears with
the current loop code (e.g., FAC2 for NTU Loopback). You can -
touch any of these buttons to go 10 the Setup Screen with that
folder.in front, ready for changes.

Once all parameters are correct, connect the T-BERD 2209 to
fhe circuit using the Primary and/or Secondary TX and RX

- jacks. For instrument safety, we recommend connecting the

cables to the RX or TX jack first, then the T1 circuit. Test
results antomatically begin accumulating.

2-16
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SECTION 2 ~OPERATION
Using the T-BERD.2208

9. For loopbacks and some other applications, some secondary
ACTION buttons appear in the Quick ‘Configuraton area.
Touch the appropriate button to perform the labeled function
(e.g., Loop Up to send the loop up code or Loop Down to send
the loop down code). '

10. To clear alarms and begin the test, press the RESTART Perma-
nent Softkey. égm&
S
N

11. Observe the test results in the Dual Test Results Display. 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. Touch a specific test result in the Test Results
List to see it in the Test Resuit display. |
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Battery Operation

2.3

T

BATTERY OPERATION

2.34

The T-BERD 2206 comes equipped with a rechargeable Nickel-Metal
Hydride (NiMH) battery. A fully charged battery is good for 3 hours
of continuous use. If the DS3 option 1s installed and in use, a fully
charged battery is good for 2 hours of continuous use.

Before using your T.BERD 2209, you first need o install the battery.
Fully charge the battery before first use, and check its status by read-
ing the gauge.

Battery Installaiion and Hep%acement

The Nickel-Metal Hydride (NiMH) battery is casy (O install and
replace. ' : :

1. Turn off the T-BERD 2209.

2. Open the Battery Access Door at the bottom of the T-BERD
2209 by sliding the latch back from the edge of the test set and
pulling the Battery Access Door open on its hinge.

3. Line up the battery with the terminals facing up and pointing
' toward the battery compartment (You should be able to read the
terminal markings () TD C (+) at the top end of the battery.)

4. Gently slide the battery into the battery compartment until the
serminals click into place. The bottom of the battery should be
about a quarter of an inch inside the compartment.

5 (Close the Battery Access Door and slide the latch toward the
edge of the unit to secure the Battery Access Door in place.

6. Turn on the T-BERD 2209 and continue testng.

NOTE

The T-BERD 2209 battery is “hot-swappable” such that
if AC power is connected, you can swap/replace the bat-
tery without affecting current rest.

2-18
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SECHONZ < UFEHATION
Battery.Operaiion

The Battery Low LED on the front pane! iluminates when the battery
is at 25% of full charge 1o mdicate the battery needs to be recharged.
The battery can be recharged while the T-BERD 2209 is being used
for testing by connecting the AC Adaptor from the 18 VDC plug on
the bottom of the test instrument to a 120 VAC power supply. This
allows you to continue testing, but it lengthens the recharge time.

WARNING

Do not aliow the battery 1o discharge
completely! It is extremely important for
optimal battery performance io always keep
the battery charged, or io remove the
battery from the unit when not in use.

. To fully charge the battery quickly, turn the unit off, connect the AC
Adaptor from the 18 VDC plug to a 120 VAC power supply and let
the T-BERD 2209 sit for about 1 1/2 to 2 hours depending on how
low the battery was.
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SECTION 3 - COMMOUN APFFLIGATHUNS
Monitoring T1 Performance

SECTION 3 COMMON APPLICATIONS

The following setup procedures are the most commonly used for the
T-BERD 2209 to test T1 and DS3 circuits. Ag in any test, always con-
figure the unit before connecting to the circuit.

3.1 MONITORING T1 PERFORMANCE

This test allows you to:
« Non-intrusively monitor the T1 facility.

« Confirm that the T1 signal 18 properiy reccwed by the
network equipment.

1. Press Mon. Then, select Monitor T1 from the puﬂdOWH menu,

| followed by either From D83 or T1 External (if the DS3
Option is installed). The unit automatically configures to a
default setup screen. '
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SECTION 3 - COMMON APPLICATIONS

Monitoring T1 Performance

idonor 11

TERMINATE, ¥ BEZS, Rec., 0 dE

Default Setup for
Monitor Tt from &
T4 Externali

Signal Loss
Frame Loss

Results
Unavailable

é Pattern Loss
Ones Density
Excess Zetos
Yellow Alam
AlS

BBZS

DS idle

Histary

. Default Setup for

Monitor T1from a
D83 (to DS1)
Connection

2. Press Setup.

ioniter T1 i D82;

Connection

T%: High, BX: Hign, 53: Rec,, DE1: Rec.

Signal Loss
Frame Loss

Results
Unavailable

Pattern Loss
Ones Density
Excess Zefos
Yeoliow Alarm
AlS
B8Zs
DS1 idie

History i

Ensure the characteristics shown in the Setup

Summary Screen match the network charactensucs (such as
T1D4, etc.). To change settings, select the desired Property .
Sheet tabs in the Property Setup Sheets.

Summary Sheet for
Monitor T1 from T1
External

Summary Sheet
for Monitor T1
from D51inDS3

3-2
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SECTION 3 - COMMON APPLICATIONS
Monitoring T1Performance...

3. Exit Configuration Setup Screen by pressing OK.
4. Set Result GROUP buttons to Primary (left) and Secondary
{right).

GROUP
Butions

Signei Present BPV Errors
ON o

Signatl Present
Frame Syne
Pattern Sync

5. Set Result CATEGORY buttons to Summary.

BEY Erred Secs
BPY Rate

BPY Errors l :

CATEGORY
Buttons

Signal Presant
ON

Signul Present
Frame Syne
Pattern Sync

6. Connect two cables, one from the PRIMARY RX jack, and the
other from the SECONDARY RX jack to the DSX-1 test
access pomt% '

7. Press the RESTART Permanent Softkey to ciear alarms and
- begin the test. l —

=

.8 'Vemfy the SIGNAL and FRAME LEDs are ﬂlummated and the
Pr:mary and Secondary Results dlsplays show RESULTS OK.
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 SECTION 3 - COMMON APPLICATIONS
T1 Loopback BEF Test

3.2 T1LOOPBACK BER TEST

This test allows you to:

«  Qualify T1 circuit error performance by testing for logic
errors, BVPs, frame errors, and CRC errors (if applicable)
on T1 lines. ’

1. Select TERM. Then, select Terminate T1 BERT, followed by
71 External or From DS3 from the pulldown menu. (Termi-
nate DSC BERT and Terminate FT1 BERT are also T1 Termi-
nation Setups.) The unit automatically configures to a default
setup screen. Access point choices are given with D83 option.

TERMINATE, T BETA ., 04E

Reanits
Unavaiais

Hazulte
Einayvailabie

i if yvou select
Uja:i:i:;e i Urfz‘:rsst':il:;ke F!’Dm BSS,
5 the setup
( screen
configlres

differently.

L

This test assumes the testing is done from a DSX-1 patch panel where
a loopback already exists at the far end.
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SECTION 3 - COMMON APPLICATIONS
T1 Loopback BEF Test

2. Press Setup. Ensure the characteristics shown in the Summary
~ setup screen match the network characteristics. To change set-
tings, select the desired tabs in the Property Setup Sheets.
Make sure you select the Receive Input Tab and select TERM

for each receiver for this test.

3. Select proper Framing (T1, T1D4, T1 ESF, or T1 SLC96).

4. Seiect appropnate Pattern.

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

6. .Set Timing to INTERNAL if emulating central office equip-
ment. Set Timing to RECOVERED (loop) if emulating cus-
tomer premises equipment.

7. Set LBO to appropriate value (typically 0 dB).
8. Set Receiver input to TERMINATE.

9. Set Errorinsertto DS1 LOGIC.

10. Press OK.
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SECTION'S - COMMON APPLICATIONS
T1 Loopback BER Test

11. Connect a cable from the PRIMARY TX jack to-the appropri-
ate DSX-1 IN jack.

12. Connect.a cable from the PRIMARY RX jack to the appropri-
ate DS¥-1 OUT jack.

Press the RESTART Permanent Softkey to clear alarms and
begin the test. !@-

s Y

o, £

ik
a3

Verify the Primary SIGNAL, FRAME, and PATTERN LEDs are
" {luminated and the Primary Results display shows RESULTS
OK.

14. Insert one or two €rrors by pressing the Logic Error ACTION
button to verify connectivity. : : S
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SECTION 3 - COMMON APPLICATIONS
T1 LOOPBACK TEST FROM a DSX-1.

3.3 Ti1 LOOPBACK TEST FROM A& DSX-1

1. Select LOOP. Then, select Loop NiU from the pulldown menu,
_followed by T1 External (if DS3 Option is installed).

L

FERTNATE, T4: BBLS, nt

Loop NIU:

ITERMINATE, TX: B8ZS, Int,, 0 dB

Results Aesults
Unavaiiabie Unavailable

2. Touch Setup. Ensure characteristics shown in the Summary
setup screen match the network characteristics.
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SECTION & - COMMON APPLICATIONS
T1 LOOPBACK TEST FROM a DSX-1

3. To change baseline settings, select the desired tabs in the Prop-
erty Setup Sheets.

4. A Loop Code tab appears in the Tab Selections (as well 2s in
the Quick Configuration arca) with the current loop code (e.g.,
FAC2). If required, select the loop code type.

5. Press OK.

6 Set the Result GROUP buttons to Primary.
GROUP
Buttons

[Py

Signal Presant BBV Errors 1
| ON )}
fSignal Present BPY Errors ]
|Frame Sync APV Erred Secs
Fattern Sync BPY Rate 1
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SECTION 3 - COMMON APPLICATIONS
T1 LOOPBACK TEST FROM 2 D5X-1

Set the left CATEGORY button to Summary and set the right CATE-
GORY button to Logic.

Category

Butions
\&

Primary
1

Signal Present BPV Ermrs
ON

’EBPV Errore

i APV Erred Secs
l 2PV Hate

Signal Present
Frame Sync
Puttern Syno

7. Press the Loop Up ACTION button to send the loop code. If
loop up is successful, the message LOOP UP SUCCESSSTUL
flashes.

8. Press the Logic Error Insert ACTION button to Uénsmit bit
errors to verify the loopback. Observe bit errors in the Primary
Results display.

B Error
Insert..
Button. |l

™~

9 Fress the_ RESTART Permanent Softkey to clear alafms.

" Verify the Pmmary SIGNAL, FRAME, and PATTERN LEDs
are illuminated and ‘he Primary Results display shows
. " RESULTS OK.

10. Perfofm_ the desired tests on the looped back circuit.

11. When testing is completed, press Loop Down to loop down the
looped equipment. Loop Down remains depressed until the
loop down is accomplished. If loop down is successful, the
message LOOP DOWN SUCCESSFUL flashes and the Pattern
LED goes out.

User’s Manual ‘ T-BERD 2206 3-9



SECTION 3 - COMMON APPLICATIONS
Monitoring A/B/C/D Signaling Bits

2 4 FONITORING A/B/C/D SIGNALING BITS

This application allows you to view the signaling bits for all of the 24
channeis for both the Primary and Secondary lines, simultaneousty.

1. Press Mon. Then, seiect Monitor T1 from the pulldown menu,
foliowed by T1 External (if the DS3 Option 1s instalied). The
unit automatcally configures to a default setup screen.

aonftor T3:

Default Setup for
Monitor 71 from a

TEAMINATL, TX; 9528, Rec 0 ¢B

T1 External
: Connection
Signai Loss i Hesults
Frame Loss Unavailable
r Patiam L.oss
Cines Density

Excess Zsros
Yeliow Alarm

AlS
B82S
DS1 ldie
History
Signal Loss
(Def;u!t SEt‘up for Frame |.oss Unavailabie
Monitor T1 if you Patiam Loss
select From DS3) Cnes Density
Excess Zeros
Yelow Alarm
AlS
B82S
151 idie
History
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SECTION 3 - COMMON AFPFLICATTIONS

Monitoring A/B/C/D Signalfing Bits-.

2

ress Setup. Ensure the characteristics shown in the Setup
Summary Screen maich the network characteristics (such as
T1D4, etc.). To change semings, select the desired Property
Sheet tabs in the Property Setup Sheets.

Summary Sheet
for Monitor T
from T1 External

{Summaw.Sheet
for Monitor T1
from DS1in DS3j

3. Exit Configuration Setup Screen by pressing QK.

4, Set Result GROUP buttons to Primary (léft)' aﬁdﬂsjéléondary
(right). a

BPY Errors
1]

5. Set Result CATEGORY buttons to Traffic.

6. - Connect two cables, one from the PRIMARY RX jack, and the
other from the SECONDARY RX jack to the DS1 test access
point (DSX-1 patch panel).

7. Press the RESTART Permanent Softkey to clear alarms and

begin the test.

8. Verify the SIGNAL and FRAME LEDs are illuminated.
Observe all 24 channels for Primary and Secondary in two
groups of 12 channels each.
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SECTION 3 - COMMON APPLICATIONS
Monitoring VF '

£
811

MONITORING VF

The following procedure outlines how to use the T-BERD 2209 1o
monitor DSO (VE) channels out of a DS signal. The TB2209-TIM
Option is required.

1. Press Mon. Select Monitor VF from the pulldown menu, fol-
jowed by T1 External {or From DS3 if the DS3 Option is
installed). The unit automatically configures to a default setup

SCreei.

Lnsivailsbie Unavaiishis
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SECTION 3 - COMMON-APPLICATIONS
Monitoring VF

!\)

Press Setup. Ensure the characteristics shown in the Summary
setup screen match the network characteristics (such as AMI,
etc.), as well as the desired VF channel. To change the settings,
select the desired property tabs in the Property Setup Sheets,

3. Press OK. Set Result GROUPS to Primary and Secondary.

CATEGORY
Buttons

| gnieamccreonceacnese. o

Signal Presant Signai Present
: OHN on

Slgnal Present
Frame Syne
Pattern Syne i

Signai Present
Feame Syac
Pattern Sync

4, SetResult CATEGORYS to Chan X where X" is the VF chan-

nel selected.

5. Connect two cabies, one from the PRIMARY RX jack, and the
other from the SECONDARY RX jack to the DS1 test access
point (DSX-1 patch panel).

6. . Press the RESTART Permanent Softkey to clear alarms and
begin the test.

A7
EEEE
\>
Vg
7. Verify the SIGNAL and FRAME LEDs are illuminated

{green).

8. Observe results. Use the Channel (< >) buttons to select other
channels to monitor.
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SECTION 3 - COMMON APPLICATIONS
‘Monitoring VF

251 ﬁ-ignai-‘é‘o-NoéseHatia Measurements

Signal-to-Noise Ratio ( SNR) is the ratio of the amplitude of the
desired signal to the amphiude of noise signals at a given point in
time, usually expressed 1n decibels. lts application within the
T.BERD 2209 enables analysis wherein recetved voice frequency $ig-
nals assume readable characteristics when specific tones are inserted
into the transmission.

Figure 3-1 shows the hook-up for the Signal-to- Noise Rartio test.

Test

(HHERAN

Figure 3-1. Monitoring VF Test Setup
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SECTION 3 - COMMON APPLICATIONS
Monitoring VF

Figure 3-2 shows the resulting Signal-to-Noise Ratio Results Screen.

Moniter VE in DS3

TX ¢

Wigh, RX: Righ, DS3: Rec.y 08}t Rec.

SMR {dB)

: Rasults
35 - Unsvailable
B SR (df) i
 Msg {dBrRC)
 Molch {(dBrrC)
Level {dBm)

VF Level dBm .
VE Frequency (Hz)
Heceive Byte

Figure 3-2. Typical Signal-to-Noise Ratio Results Screen

Refer to Table 3-1 for a description of these results.

Tabie 3-1. Signal-To-Noise Ratic Resuits

! o
Resuit Format Description
Signal to noise ratio of the
SNR (dB) X received signal assuming an

1004Hz tone inserted from an
external source

C-Message noise of the input
C Msg (dBmc)

XXX signal. The noise is measured
using a C filter -
User’s Manual T-BERD 2209
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SECTION 3 - COMMON APPLICATIONS
Monitoring VF

Table 3-1. Signal-To-Noise Ratio Fesulis

Resuli Format Description

C-Notch noise of the input signal.
This assumes a 1004Hz tone
inserted with an extermal source
The tone‘is first eliminated with 2
notchfilter and a-C filter is.used to
measure the noise

C Notch (dBrmne) |~ xxXx

The measured power (in dBm) of

Level (dBm) S o 81 the sional
foord

VE Frequency The frequency of the tone being
- XXXX . e e
(Hz) received DR

The value of the current byte being
| received . .. '

Receive Byte |1 xxxxxx
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SEGHON 3 - COMMUN APFLIGATTUNS .
Transmitting VF Tones From A DSX-1

3.6 TRANSMITTING VF TONES FROM A& DSX-1

The following procedure outiines how to use the T-BERD 2209 to
send test tones to help evaluate overall performance of a VI circuit
from a T1 access point. The TB2209-TIM Option is required.

1. Press TERM. Then, select Terminate VF from the pulidown
menuy, followed by T1 External (if the DS3 Option is installed).
The unit automatically configures to a default setup screen.

2. Press Setup. Ensure characteristics shown in the Setup Sum-
mary Screen match the network characteristics. To change set-
tings, select the desired Property Sheet tabs in the Property
Setup Sheets.

. 3. Select the T1 (DSO0) channel on which to transfnit the signal.
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SECTION 3 - COMMUN AFCLIGATIUND
Transmitting VF Tones From A DSX-1

4 Select the desired transmit frequency and level on the Tone
Property Setup Sheet. (Set to either user-specified or a pre-set
tone level/frequency.) Press OK.

5 Press the AUX Functions permanet softkey. Set the Volume
1 desired level, then exit the AUX Functions screen.

6. Setboth Recuit GROUP buttons to Primary.

Resul: GROUP

T =gy i

7 Setleft Result CATEGORY to Summary and right Result CAT-
. BEGORY to Chan “xx”, where “xx” is the VI channel selected.

8. Observe resulis.
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SECTION 3 - COMMON APPLICATIONS
In-Service D81 Timing Slips:Analysis.

3.7 IN-SERVICE DS1 TIMING SLIPS ANALYSIS

This application allows you to:

« Confirm that all the network equipment is properly
synchronized.

« Verify network timing and isolate possible timing
problems.

1. Press Mon. Select Monitor T1 from the pulldown menu, fol-
lowed by T1 External {or From D83 if the DS3 Option is
installed). The unit automatically configures to a default setup
screen.

Monitor T1

DSX-MON, TX: BBZS, Bec., O dB

2. Press Setup. Ensure the characteristics shown in the Summary

' setup screen match the network characteristics (such as T1
ESF, etc.). To change the settings, select the deszred property
tabs in the Property Setup Sheets.
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SECTION 3 - COMMON APPLICATIONS
in-Service D51 Timing Slips Analysis

5 Press OK. Set Result GROUPS to Primary (left) and Second-
ary (right).

CATEGORY

Buttons
A

E Signal Prasent Signal Presant
ol Lk
_{ Bignal Present Signel! Present
Frame Sync Erame Sync
patiern Synt | Pattesn Sync

4. Set the Result CATEGORY buttons to Summary.

5 Connect two cables, one from the PRIMARY RX jack, and the
other from the SECONDARY RX jack to the DS1 test access
point (DSX-1 patch panel). '

&. Press the RESTART Permanent Softkey to clear oid test results
and begin a new test. Verify the SIGNAL and FRAME LEDs
are illuminated (green). o

Figure 3-3. DS1 Timing Slips Analysis

7. If the signal is error free, RESULTS OK  appears inn both
RESULTS displays. '

8. Press the right CATEGORY button and select Signal.
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SECTION 3 - COMMON APPLICATIONS
In-Service D&1 Timing Slips.Analysis

9. Select Timing Slips and allow the test to-run for.atieast 5 min-
wtes. The tesult should be zero. If the result is not zero, the DS1
has two clock sources present on the circuit.

NOTE

If you have timing slips, you will also have framing
slips..
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ION 3 - COMMON APPLICATIONS

CSU Emuliation

3.8

CSU EMULATION

BLEH

NOTE

One CSU function is to complete the current path that
powers the span repeaiers. HAZARDOUS VOLTAGE

EXIST ON THE LINE SIDE OF THE CSU. Local tele-
phone company office alarms may sound when the cur-
rent path is interrupted. since telephone companies do
not have a uniform policy regarding the disconnection of
the CSU from the span, LOCAL TELEPHONE CORM-
PANY INTERVENTION I8 STRONGLY RECOM-
MENDED. Advanced notice should be given, so that
power can be removed from the span before disconnec-

tion of the CSU.

Press EMUL. Select Emulate CSU from the pulldown memnu,
followed by T1 External (if the DS3 Option is installed. The
unit automatically configures to a default setup screen

E_Emula:e CBU:

- :ﬁsmwma, X 8525, Fec., 0 4B

| Results
" Unavailable

Resulis
Unavailable

3-22
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SECTION 3 - COMMON -APPLICATIONS -
CSU Emulation

2. Press Setup. Ensure the characteristics shown 1n the Summary
Property Setup Screen match the network charactenisiics {such
as TX Line Coding, etc,).

To change the seitings, select the desired property tabs in the
Property Setup Sheets.

3. Press OK to exit and save configurations:

4. Press Primary in the Results GROUPS window and select Sig-

. nal in the Results CATEGORY window. Choose “Level

 dBdsx” for left Results window and “Simplex Curr mA” for
right Results window,

CATEGORY

Buttons
5

- Eprimary ﬁ 5

i Simpiex Carr mA
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SECTION 3 - COMMON APPLICATIONS
CEU Emulation

5.

10.

1L

Disconnect the Office Repeater power supply from the span
being tested.

l WARNING

i

High voltage may be encountered.

Once power has been removed, disconnect the C5U from the
span line.

Connect cables from the T-BERD 2209 PRIMARY TX and RX
jacks to the NIU.

Restore power to the span line by connecting the office
repeater power supply.

Check the Receive Level (Level dBdsx) and select the appro-
priate LBO (by going back into the configuration screen
press Setup) as follows: '

I level is -15 dBdsx and below:  setLBOto G dB
If level is -14 to -8 dBdsx: set LBO 0 -7.5dB
T level is -7.5 dBdsx and above: - setLBO to -15 dB-

Send the CSU loop-up code from the central office to the
T-BERD 2209. The T-BERD 2209 responds by establishing an

~ AUTO LLB mode {See Message Display beneath applications
icons). This internally loops the receiver to the fransmitter.
Press the RESTART icon to restart the test.

i
==

Verify that 100pback was successfully established and that the
SIGNAL and FRAME LEDs illuminate. Make sure there are
no errors — the BRROR LED should not be illuminated.

3-24
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SEOCTHION 2 - GLHVIVILAN AT LR AT UIND
C8U Emuiation

12. Select the Summary Category. Tf -errors are not detected,
RESULTS OK appears. If errors are detected, observe the
Summary category results and check the individual error
results as requared.

13. To disconmect the loop, send the CSU loop-down code from the
central office to the T-BERD 2209. The T-BERD 2209
responds by releasing the AUTO LLB mode. '

14. Disconnect the T-BERD 2209 from the span. Once done, dis-
connect the office repeater power supply from-the span being
tested. '

Higzﬁ Vélﬁtage rﬁia'y be encountered..

. 15. Reconnect the CSU and restore pq{verfo the span line.
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SECTION 3 - COMMON APPLICATIONS
Signaling Monitor (Cali Capture )

&
io

SIGNALING MONITOR (CALL CAPTURE]

The following procedure outlines how to use the T-BERD 2209 10
perform Call Capture. The TB2209-SIG Option ig required.

1. Touch MON. Select Monitor Cail from the pulldown menu. The
unit automatically configures to a default setup screen.

AT ALY

irger uniled aHinda

2. Press Setup. Ensure the characteristics shown in the Summary
Property Setup Screen match the network characteristics. To
change the settings, select the desired tabs in the Property
Setup Sheets. |

3. Select the approprate trunk type (€.g., Loop Start, Ground
Start, or E&M) using the Trunk tab. Select the type of circuit
equipment (e.g., SLC office, SLC station, FXO, or FXS8) of the
source of the call. Select the side from which the call is origi-
nating using the Cali Source button.
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SECTION 3 - COMMON APPLICATIONS
Signaling Monitor (Call Capture)

4. Select the Channel tab and use the Speaker Drop to send pri-
Tl mary, secondary or both channels to the speaker. Press OK.

Eumﬂm Call Lanlor:

5. Setthe Result GROUP buttons to Primary.
6. Set Result CATEGORY buttons to Call Sig on the left and
Traffic on the right.

A LD

3 danitor call cagtun: [amaj

E

}T’ERMEN&"{E TX: BEZS. Fwrc., 049
 —

warE ualled AL

B
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SECTION 2 - COMMON APPLICATIONS
Signaling Monitor (Call Capture)

7. -Conmecf rwo cables, one from the PRIMARY RX jack. and the
er from the SECONDARY RX jack to the DSI test access
poznt (DSX-1 patch panel).

% Press the RESTART Permanent Softkey to clear alarms anc
begin the test. _
m
=2=2 &
%ﬁm f
9. Venfy the SIGNAL and FRAME LEDs are iilluminated
(green).

10. Observe the signaling activities in the results display.

e
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SECTION 3 - COMMOUN AFFLIGATTUNDS
PEX/Switch Emuiation (Originating a Call)

.10 PEX/SWITCH EMULATION (ORIGINATING A CALL)

The following procedure outlines how to use the T-BERD 2209 to
perform Place Call. The TB2209-S1G Option 1s required.

1. Press TERM. Tben, select Terminate Place Call from the pull-
down menu. The unit automatically configures to a default
setup screen.

7. Press Setup. Ensure characteristics shown in the Setup Sum-
mary Screen match the network characteristics. To change set-
tings, select the desired Property Sheet tabs in the Property
Setup Sheets.

3. Select Channel tab in Property Sheet to choose the T' cham:xel
(DSO) on which to transmit the sxgnalmg -
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SECTION 3 - COMMON APPLICATIONS
PEX/Switch Emulation (Originating & Call)

4. Selec: the appropriate trunk type {e.g., Loop Start, Ground
Start, or Standard E&M ) using the Trunk tab. If Loop Start of
Ground Start is seiected, choose FXS or SLC Station with SLC
Framing as the type of card emulation. Press OK.

5 Connect a cable from the PRIMARY RX jack to the IN jack of
the DSX-1. Connect a cable from the PRIMARY RX jack to
the QUT jack of the DSX-1.

6. Press the RESTART Permanent Softkey to clear alarms. Verify
the SIGNAL and FRAME LEDs are illuminated (green).

Press Enter Dial ACTION button to display the DTME keypad.

Terminae Plaes Call:

TECRONATE, TH: BEFE, Hac., D dB

FrA-E ASLLLER ARIKA

Teter uglled Agiids

™ Enter Dial becomes
ExfeDialatier DTM
keypad displa
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SECTION 3 - COMMON APPLICATIONS
PBX/Switch Emulation {Originating a Call) -

g Select Call Sig Results CATEGORY dispiay beside the Pri-
mary Results GROUP selection. Verify that On Hook is
observed in the Call Sig Results CATEGORY.

O Press the O Hook ACTION button. Verify that Off Hook
appears in the Results dispiay, followed by either 2 WINK (on
standard E&M trunks) or Dial Tone (on Loop and Ground Start
frunks).

10. Dial test numnber on the numeric keypad.
11. Press On Hook to complete the call.

12. Select Chan: X Quick Configuration key to select another DSO
channel to test.

NOTE

If in D& mode select the Insert Primary ACTION but-
ton to start inserting on the primary T1. Use fheiappm—
priate signaling buttons to place call. Observe the
signaling activity in the Call Signal window. :

N i
584 Piecat Gl

FERRBATE TR B4 Fes, 0 GF

ACTION butions enabie
variances in testing. Use

| them for ON Hook, Off

1 Hook, Ring, Idle, access fo
the Keypad (Enter Dial),

- and Mute.

Flasiibe
RKPormilac ARALA ruveiizbin
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SECTION 3 - COMMON APPLICATIONS
PEX/Switch Emulation (Terminating & Call)

3,11 PEX/SWITCH EMULATION (TERMINATING A CALL)

The following procedure outlines how o use the T-BERD 2209 to
perform Terminate Recetve Call. TB220%-S1G Option is required.

1. Press TERM. Then, seiect Terminate Receive Cali from the
pulldown menu. The unit automatically configures to a default
setup screen. -

7 Press Setup. Ensure characteristics shown in the Setup Sum-
mary Screen match the network characteristics. To change set-
tings, select the desired Property Sheet tabs in the Property
Setup Sheets.

Ll

Select Channel tab in Property Sheet to choose the T1 channel
(DS0) on which to transmit the signaling. o
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SECTION 3 - COMMON AFFLIEGALTUNDS
PBX/Switch Emulation (Terminating a Call)

4. Select the appropriate trunk type (e.g., Loop Start, Ground
Start, or E&M) using the Trunk tab. If 1 Lc:)op Start or Ground
Start is selected, choose FXS or SL.C Station with SLC Fram-
ing as the type of card emulation. Press OK.

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

6. Press the RESTART Permanent Softkey to clear alarms. Ver]fy
~ the SIGNAL and FRAME LEDs are illuminated (green).

7. Select Call Sig Results CATEGORY display beside the Pri- '
- mary Results GROUP selection. Verify that On Hook and Off
Hook are observed in Cali Sig Results CATEGORY display.

8 Observe call sequence events as the call is established.
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SECTION & - COMMON APPLICATIONS
T1 Drop and Insert Setup (Place Call)

= 12 T{ DROF AND INSERT SETUP (PLACE CALL}

The TB2206-SIG Option 1s required for this D&l (drop and insert)
test.

1. Select D& Then. select D&l Piace Call from the pulldown
ment. The T-BERD 2209 configures to a default setup.

TESBIMATE. TH: B3T3 Bec., 41lB

TR r TRLLEG RNENSR Basibe

e pooni e BREHSR tinausilable

7. Press Setup. Ensure the characteristics shown in the Summary
setup screen maich the network characteristics.

3. To change baseline settings, select the desired Property Sheet
tabs in the Property Setup sheets. Select appropriate T1 Fram-
ing, Tx Coding, Receiver inputs, and Channel to apmopnat@
Channel and Speaker Drop.
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SECTION 5 - COMMON APPLICATIONS.
T1 Drop and Insert Setup (Place Call)

4. Selec: the appropriate trunk type (standard E&M, Loop Start,
Ground Start). If Loop Start or Ground Startis selected, choose
: FSX or SLC (with SLC framing) as the type of card emulation.
Press OK.

5. (Connect a cable from the PRIMARY RX jack to the appropri-
ate DSX-1 A-Side MON jack (see Figure 3-4).

NOTE

In Figure 3-4, black cables are Primary connections,
and gray cables are Secondary connections.

6. Connect a cable from the Secondary RX jack to the appropriaie
DSX-1 Z-side MON jack (see Figure 3-4).
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SECTION 3 - COMMON APPLICATIONS
T1 Drop and Insert Setup (Place Call)

« 100 ohm

terminating piug DSX-1
A-Side Z-Side
7 |
- MO @]
J LT
f? = s,
. . %
' O louT 4
DEVICE OGPV e
UNDER { T" <
I

Figure 3-4. Simulation Drop and insert Setup

7. Simultaneously, connect a cable from the Primary TX jack to
the appropriate DSX-1 A-side IN jack (Figure 3-4) while
inserting a 100 ohm terminating plug into the DSX-1.Z-side
QUT jack. . :

8 Press the RESTART Permanent Softkey to clear alarms.

Verify e Primary and Secondary SIGNAL and FRAME
LEDs are illuminated and the Primary and Secondary Resuits
display shows RESULTS OK (under Summary CATEGORY).

G. Press the insert Primaﬁr and Enter Dial ACTION butions to
bring up the numerical keypad.
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SECTION 3 - COMMON AFPLICGATIUND
T1 Drop and insert Setup (Place Call)

1G.

&%) Pisos Cak

Select Call Sig Results CATEGORY display. Veriiy that ON
Hoolk is observed in the Cali Sig Results CATEGORY.

" FTERMINATE,

i, Fec., 8 9B

B 0 SRIDRR RTOWSR

R OPomtiieed mNNAR

=

Rasibiz
Unmvatiabis

1L

12.
13.
14,

15.

16.

ACTION buticns enable
variances in testing. Use
them for ON Hook, Off
Hook, Ring, ldle, access to
the Kevpad (Enter Dial),
and Mute.

Press the Off Hook ACTION button. Verify that Off Hook
appears in the Results dispiay, followed by either a WiNK {on

- standard E&M trunks) or Dial Tone (on Loop and Ground Start
trunks).

Dial test number on the numeric keypad.
Press ON Hook to complete the call.

Select Chan: X Quick Configuration key to select another DSO
channel to test. :

Repeat procedures from Step 11 to continue testing remaining
DSO0 channels. '

Disconnect from the circuit in the reverse order to prevent ser-
vice disruption. '
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SECTION 2 - COMMON APPLICATIONS
Testing Intelligent Repeater Spans

213 TESTING INTELLIGENT REPEATER SPANS

The following test application provides an example of how you can
sectionalize addressable repeater spans by transmitting appropriate
pre-programmed loop codes from the C.O. (central office). Testing
intelligent repeater spans requires the TB2209-ILE Option.

The TB2209-ILE option provides the intelligent span equipment loop
codes used to loop up and loop down individual, addressable, office
repeaters and line repeaters, ot 1o transmit maintenance switch com-
mands. -

The following devices can be armed, disarmed, queried, and looped
back when the TB2209-ILE option is installed.

o Teltrend Model 7231LP IOR/ 7239LP ILR Intelligent
Repeaters ' : _

. Telirend Model 9132LP THR Intelligent Repeater

w Teltrend Model 7231LW IOR / 7235LW ILR Intelligent
Repeaiers -

s Teltrend Model 9132LW [HR Intelligent Repeater
e Westell 3130-80 IOR Inteﬂigenf Repeater. . |

s Westell 3150-80 ILR Intelligent Repeater - -

o Westell 3150-81 JLR Intelligent Repeater

«  Westell 3 150-56 TLR Intelligent Repeater )

¢ Westell 3 151-56 ILR Intelligent Repeater | ,_

. } Westeﬁ 3130-56 IOR Intell.igent' Repeater

«  XFL 7853-200 ILR Intelligent Repeater

e Westell 3171 T1 Network Interface and Maintenance
System (60 Series)
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SECTION 3 - COMMON-APPLICATIONS
Testing lmemgent Hepeater Spans

bod

7 Press LOOP. Then select Loop Repeater from the pulldown
menu. The T-BERD 2209 automatically configures to & default
setup for the chosen application.

f Resuits Results
| Unavailable Unavailabie

... 18. Press Setup. Ensure characteristics shown in the Summary

' setup screen maich the network characteristics. To change the

settings (e.g., framing, pattern, timing, etc.), select the desired
Property tabs in the Property Setup sheets.

19: Select the Repeater Command Property Sheet tab. This tab
enables you to select the appropriate model repeater type and
‘address as well as any special commands (e.g., time out dis-

- able, power gquery, etc.).
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SECTION 3 - COMMON APPLICATIONS
Testing Inteliigent Repeater Spans

REPEATER COMMANDS
Property Sheet defauits 1o
the brancd repeater you

oup Hapaain

B
Telrend 723100
aitrend 72ZILPIOR
Teitrend 7238L.P LR
Telrend 9132L0 HR
Teltrend 723TLW I0R
Telirend 7238LW LR
Telrend 9132LW IHR
Wesleii 3130-80 10R
Westell 31580-8 LR

Choose from many brands of
Repeaters by using the down

arrow and scroil down. \/

itoop Repeatar

Choose from comimon
addresses and commands

pea )
Teltrend 7231LP IOR

Time Chit Disabt
Loop Back Query
Power Query

lssue Query

Power Down
Sequential Loopback

Some Repeater brands allow
you to choose an Exchange
and Location Code,
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SECTION 3 - COMMON APPLICAITONE
Testing intelligent Repeater Spans

20. Press OK. If vou chose a repeater that has Location Code
capability, the setup-screen will look similar o this:

L oop Repeater:

TERMINATE, TX: BBZS, Inl, b dE

Results Results
Unavaiiable Unavailable

L.ocator buftons
enable you to change
the location code.
Increase or decreass
the ipcaiion code by
pressing forward (>>)
or baclkward (<<},

21. Connect a cable from the PRIMARY RX jack to the span-side
- DSX-1 OUTjacE{,‘ | o
22. Connect a cable from the PRIMARY TX jack to the span-side
DSX-1 IN jack.

23.- Set the left Result CATEGORY to Summary and the right
- Result CATEGORY to LED.

CATEGORY
Butions

Signai Present Signal Present
ON N

Signal Present
Frame Sync
Pattern Syns

Frame Sync
: Faftern Syne

Signei Present 1
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SECTION 3 - COMMON APPLICATIONS
Testing Intelligent Repeater Spans

4. Press the ARM ACTION button to arm the span and provide &
loopback at the NIU. The following LEDs should be illumi-
nated (gresn): SIGNAL, FRAME, PATTERN. Summary dis-
pley should show RESULTS OK. Insert a few errors by
pressing the Error Insert ACTION button (e.g., BPV) at Jower
right of screen. :

75 If errors are detected or the LEDs are not illuminated correctly,
record the types of errors o determine symptoms of the span
problem and then sectionalize the span to determine locaton of
the fault(s).

Sectionalization Procedure:.

26. Press LOOP UP 1o send the addressable repeater loop-up code
to the specified mid-span repeater. Observe Message Display
 for messages regarding the transmission of the loop code.
Verify that SIGNAL, FRAME, PATTERN LEDs are illumi-
nated (green).

27. Press LOOP DOWN to send the-addressable repeater l00p-

down code to the specified mid-span repeater. {Observe Mes-

 sage Display for messages regarding the transmission of the
loop-down code.

7. Determine new addressable repeater address (if necessary) by
pressing Addr << or Addr >>. This action increments or decre-
ments the repeater address until it matches the selected addres-
sable repeater.

29. Repeat sfep’s 8-10 until the location of the problem has been
isolated between two or three repeaters. Then press LOOP
DOWN, followed by DISARM to end test.

Refer to Table 3-2 for definitions of Commands possible from the
Repeater Commands Property Sheet.
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SECTION 3 - COMMON APPLICATIONS
Testing intelligent Aepeater Spans

Tabie 3-2. Repeater Commands for Loop Code Tests

Command Definition

A near-end arming code 1§ transmitted op the
intelligent repeater span when testing from the
Near-End Arm NIU toward the Central Office (CO) to prepare the
intelligent repeaters to loop up or loop down upon
receipt of the appropriately addressed loop codes.

Disables the loopback, time-out function of the
repeater. Establish the line repeater loopback first,
then send Timeout Disable. Timeout resets when
the loopback is deactivated remotely.

Time Out Disable

Loopback Query | Returns address of the repeater that is in loopback.

Returns address of the repeater that is currently

Power Query looping back the power.

Issue Query Returns the issue (revision) of the repeater.

Loops up/down T1 line repeaters on the span in
sequence starting with the repeater nearest the
T-BERD 2209, and proceeds down the span,

: recardless of the repeater’s address, Pressing
Sequential - © | Send Seqg Loopback transmifs the sequential
Loopback loopback code. The first time a repeater receives
this code, it loops up and returns its address. The
second time the sequential loop code is sent, the
repeater loops down (or loops down and loops up
the next repeater).

Removes power from the line past the office
repeater while the loop code is being transmitted
(plus an additional five seconds after the loop code
transmission is stopped). This function is typically
used to reset the line, particularly if a repeater in
loopback cannot be looped down via comimands.
Warning: Do not use this function to work on
the line.

Power Down
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- GECTION & - COMMON APPLICATIONE
tising VT100 Emulation

3.14 USING VY7100 EMULATION

The T-BERD 2209 can be configured to perform VT-100 terminal
emulation. For this function, the TB2209-VT100 option is required.

In this mode, you can locally access network components. such as
HDSL units or performance monitoring devices (e.g. PMINIU or
PMDNI), and provision them or obtain performance information from
them. When the VT100 Option is installed in your T-BERD 2209,
there is no need to carry @ laptop computer to do VT100 emulation.

VT100 Setup Procedure:

1. Connect the RS-232 interconnect cable (supplied) from the
printer port on the T-BERD 2209 t© the network device under
test (e.z., HDSL unit). If necessary, connect a “gender
changer” to the DB-9 connector end. |

5 Access the VT100 emulator by pressing the Auxiliary Perma-
nent Softkey icon (FILE CABINET). :

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

9]

The screen turns into a VT100 terminal with a cursor blinking at
- the top left hand corner. Choose File/Open for this next screen.
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SECTION & - COMMON APPLICATIONS
Using VT100 Emulation

A

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

S R

T

Keypad lcon
becomes the
YT100 keypad
when depressed.

2

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

CURREHY PERIEGD

LIHE LEHE PROYECTION PARTRH PATH

BATE TIHE £s SES  COUNT LENGTH _ES IES SEFS___ues
S 15-dinute Intervals
B7/29/98 G2:15P SDT 681 581 0 3 6 o @ 9
SD2 BT i R R e Y

07/29/%8 021969 5p3 1959
S 502 1855:3

VT100 Keypad
used during

#7/729/98 12:808 DY 105

5Dz 059 | performance
. rmonitoring,.
Notice the

Keypad icon ha
moved from
status bar onto

pop-up keypad.
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SECTION 3 - COMMON APPLICATONS
Lising VT100 Emulation

6. To access the menu of the network unit, either wait & few sec-
onds (e.g., Westell devices) or hit the <ESC> key (e.g.. Teltrend
devices). Often, pressing Autobaud works. Il nothing appears
on the screen after trving the above procedures, press Settings
from the main menu bar, foliowed by Communications from
the pulldown menu to ensure setial port settings are correct. If
settings are incorrect, change and save the seftings. Try step 6
again.

-~ Data Hits - - Slogs Bitg e .

S -

- Fiower Contsol -

The ‘menu for the network unit should appear and the format
should be correct. If not, go back to Settings/Terminal Prefer-
ences and check the CR/LF insert. You may want o move Of
minimize the keypad at this time. To minimize keypad, press its
icon.

7. Perform operation{s) according to menu selections of the net-
work device connected to the T-BERD 2209 VT100 Emulator.

g  Press Exit VT100 to exit VT100 Emulation (minimize key-
board, first).
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SECTION 3 - COMMON APPLICATIONS
D83 Loopback BER Test

315 DS2 LOOPBACK BER TEST

Use the following procedures to use the T-BERD 2209 {o test DS3
circuits. TB2209-DS53 Option is required.

1. Press TERM. Select Terminate DS BERT from the pulldown
menu. The T-BERD 2209 automatically configures to a defauit
setup for the chosen application.

TX: High, RX: 08X, Rec.

3 Besults Besults
Unavailable Hnavailable

i

- 2. Press Setup. Ensure the characteristics shown in the Sum-
mary Property Setup Screen match the network characteristics.

¢  Select proper framing (M13 or C-Bif).
*  Select desired pattem.

®  Set Timing to INTERNAL.

®*  Set LBOto DSX.
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SECTION 3 - COMMON APPLICATIONS
D83 Loopback BEF Test

& Ser Receive Input to DSX.

¢  Se: Error Insert to DS2 LOGIC

i eominate D53 BERT

Press QKL

Loopback the far end of an out-of-service DS3 span at the

© DSX-3 patch panel (Figure 3-5).

Cornect a cable from the DS3 PRIMARY RX jack to the near-
end SPAN DSX-3 OUT jack.

Connect 2 cable from the DS3 PRIMARY TX jack to the near-
end SPAN DSX-3 IN jack.

Press the RESTART Permanent Softkey to clear alarms and
begin the test. Verify the SIGNAL PRESENT, FRAME SYNC,
and PATTERN SYNC LEDs illuminate.

Press the ERROR INSERT buttor five times to insert five logic
errors. Verify looped back span by receiving five errors in the
SUMMARY display.

Press the RESTART Permanent Softkey to clear alarms and
begin & new test.

10. Record test results if errors are detected.
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SECTION 3 - COMMON APPLICATIONS
D83 Loopback BER Test

DSX-3 DSX-&
MUX Span Span MUX
! Higher order
i mon O transmission system O MON O
i | i
N 5
G O
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SECTION 2 - COMMON APPL, TCATIONS
DS 71 Monitor Test from D53

216 DS1 MONITOR TEST FROWM DS3

Dress MON. Then. select Monitor Muxed DSS from the puli-
down menu. The T-BERD 2209 automatically configures to &
default setup for the chosen application.

oy

wonitor Muxed DE3:

TH: High, AX: DSK, 043 Ree., D51 Fec

Results Rasults
Unavailable Hnavailable

7. Press Setup. Ensure the characteristics shown in the Sum-
mary Property Setup Screen match the network characteristics.
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SECTION 3 - COMMON APPLICATIONS
D&17 Monitor Test from-DEZ

¢  Set Framing tab to DS3/DS1 Auto Framung.
b et Channel tab to desired DS1 channel to be dropped.
¢  Set Receive Input tab to DS,

®  Set Pattern tab to Auto Pattern.

3. Press OK.

4. Connect a cable from the DS3 PRIMARY RX jack to the
appropriate DSX-3 monitor point (see Figure 3-6).
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SECTION 3 - COMMON APPLICATIONS
DS 1 Monitor Test from DS3

5 Press the RESTART Permanent Softkey to clear alarms and
begin the test Verify the DSI1 SIGNAL PRESENT and
FRAME SYNC LEDs illuminate. Verify the following DS3
Starus LEDs are illuminated: SIGNAL and FRAME.

6. Setright Result GROUP to DEG Primary.
7. Setleft Result GROUP T1 Primary.

8. Set Result CATEGORY buttons to Summary. Verity
RESULTS OK appears in both Category displays.

DSX-3

_mux - Span

3 mﬂg‘

Figure 3-6. DS1 Monitor From D53 Test
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[ntroduction

SECTION 4 ISDN PRI OPTION

4.1 INTRODUCTION

The ISDN Primary Rate Option allows the T-BERD 2209 to test-the
operational status of ISDN PRI links which use T1 as the physical
interface. Features and capabilities of the T-BERD 2209 Primary Rate
ISDN Option include:

Provide support for LUCENT 5ESS, NT DMS 100, and
National ISDN-2 Call Control specifications.

Provide support for different call types which include
voice, 56K, 64K, Nx64K, Nx56K, and HO.

Place or receive two simultaneous voice and data calls

. while emulating a TE device (e.g., PBX).

Test date services with BERT patterns or test voice
services with a hands-free microphone and speaker.
Provide history of calls that were placed and terminated,
as well as, providing their corresponding cause codes.

- Monitor physical layer (T1), and provide decodes of
LAPD and .931 messages sent on the D-Channel,

Perform'back-ﬁp D-Channel testing and ability to support
NFAS.

User's Manual
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. SECTION 4 - 1SDN PRI OF HHUN
Specifications

4.2 SPECIFICATIONS

Table 4-1 lists the specifications for the Primary Rate ISDN Option.
‘Table 4-1. 1SDN Option Specifications

ftem Specification

Option  utilizes the TI Interface
connectors.

Connectors:

Line Termination (resistive): | 100 ohms x5%.

TEI Assignment: 0

j

4.3 FUNCTIONAL APPLICATIONS

The Primary Rate ISDN Option operates in one of two operating
" mmodes, either Monitor mode or Terminate mode. The following para-
graphs discuss each mode In detail. '

4.4  WMONITOR MODE FOR ISDN PRI CALLS

In Monitor mode, the unit allows full duplex, non-intrusive monitor-
ing of a single D-Channel (which enables interpreting messages going
from TE to NT as well as messages going from NT-to TE). In addition
to providing the T1 results, the option provides full text decodes of the
messages on the D-Channel. o
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SECTION 4 - ISDN PRI OPTION
Monitor Mode for1SDN PRI Calls

TE SWITCH

T

- “Figure 4-1. Monitor ISDN PRI E?est-:-Setu?

Use the following setup procedures 0 prepare the T—BERD 2209 to
test ISDN PRI transmissions. :

1. Press MON. Then, select Monitor ISDN’ PF%! f;om the pﬁﬂdown
menu. The T-BERD 2209 automatically configures to a default
-~y Setup for.the chosen application (see Figure 4-2). e

NOTE

Receive inpuf setting in the Property Sheet Tabs Shouid
be either DSX-MON or BRIDGE.

DK FRE
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SECTION 4 - ISDN PRI OPTION
Monitor Mode for ISDN PRI Calls

pbSERDa R
IRionitor {SDN PRI

TERMIATE, TX: BEZE Pec. o db

Biasuits Resulls ‘

tinavailable Unayaitable

Figure 4-2. Monitor ISDN PRI Setup Screen

5 Select Decodes in Result CATEGORY under gither Primary or
Secondary Result GROUR. B

Results
Ok

[ionitet 1ISON PRE % Buftst Fuli 00

ERMIMNATE. TX: BE:

L Req GdB

: Copturing frames ...

4

Notice how selecting
“NDecodes” changes the
screen as T-BERD 2208
begins to capiure
frames after Start
Capture is pressed.

R

imw P
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Termmate M’ode for iSDN PRI.Calls

3

T A L
ioniter JISDN PRE % Buffer Futi

View the B-Channel message decodes. The number of frames
capwred and the percent of buffer used displays in the status
message window.

-a

Frame Gouwnt -014

[TERMINATE. TX: BEZS, Rec., 0 dE

§ Frame #:

Ra=025

60003
H{ Rev-PRI SAPI:DOO TEY 000 crnil
il LAPD ¥rame Type: I

Start Capture becomes
Stop Capture when the
buffer is full, You may
also Stop Capture by
pressing on that

{003 of 012]

il Protocol Biseriminator: 08
{call Reference: 003
| Hessage Type: STTUP [05]

T£°04 DEARER CAPRBILITY ......nr. Len=02
: #8 Coding STARAATS ..uuiveernsn £eITT
Transfer Capability:

Unrestr digital

Wr-326  PE=0 ACTION Button.

5.

Stop Capture displays the last captured frame in the Display
window. If no frames were captured, the text “no frames cap-
tured” 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.

Observe results in the display.

4.5 TERMINATE MODE FOR ISDN PRI CALLS

The Terminate ISDN PRI test application emulates a TE (Terminal
Equipment) device such as a PBX or a router. This allows the user to
place a call to the network or receive a call from the network. Figure
4-3 shows the Terminate application menu.

1.

Touch TERM. Then, select Terminate ISDN PRI from the pull-
down menu. The T-BERD 2209 automatically configures to a
default setup for the chosen application.
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SECTION 4 - 1SDN PRI OPTION
Terminate Mode for ISDN PRI Calls

larminate ISON PBL

TERRINATE, TX: B8ZS, Int, 0 dB

Hesuits Results
Unavailable Linavailabie

1
|

Figure 4-3. ISDN PRI Terminate Mode

NOTE

Receive Input setting in the Property Sheet Tabs should
be TERMINATE. -

wate (SDH PRI _r_]-é
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SECTION 4 - ISDN PR} OPTION
Terminate Mode for ISDN PRI Calls

When the T-BERD 2209 15 configured for the correct switch type
(Call Control) and the D-Channel, it establishes the data link and
is ready to carry out ISDN call processing. The unit enables
BERT anc VF analysis of the B-channels being used, after suc-
cessful call establishment. In addition to providing T1 results, the
unit also provides statistics collected on the D-channel, as well
as, results based on the analysis of the B-channel, The Call Con-
trols supported in this mode include LUCENT 3ESS, NT DMS
100, and NI-Z.

Supported Features of Terminate Mode PRI include:

1.

Place/Receive Call Capability

‘Enables the processing of up to two simultaneous calls—two ter-

minating, two placing, or generating one call while terminating a
second call.

One or two calls may be placed on the same T1 or on different
T1s. The following parameters must be set up to support the
application:

®  Switch type: LUCENT 5ESS, NT DMS 100, or NI-2.

&  (Call Control.

®  Primary D-Channel Selection.

Each call conﬁ_gurition contains the followi_ii'g_ ':callnsettings:

“INTERFACE — Primary or Secondary. -

CALL TYPE — Voice or 56K, 64K, NXSGK,'I@XMK, HO.
CALLED NUMBER ~ The number to be dialed.

CALLING NUMBER — The number assigned to calling party
(unmit’s assigned number).

B-CHANNEL PREFERENCE - B-channel(s) upon which call
1s placed.
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SECTION 4 - {SDN PRI OPTION
Terminate Mode for ISDN PRI Calls

Table 4-2 shows the variots call types supported DY this opLIOL.

Table 4-2. 1SDRN PRI Call Specifications

‘ ltem \ Specification \

' 1

r%ice, 56K \ k

Data, and . Any 1of 23 B-channels. |

| 64K Data \1 |

mMK Data,[ (ype or more contignous of non-contiguous

\ NxS6K Data | B-Channels.

tl_i | Limited to established channel groupingsl -
| 1\ o (1-6, 7-12, 13-18, 19-24). A given group
HO of six channels is only available if there arc

no channel conflicts with other calls or
 with the D-Channel selection. J

In case of data calls:

e A single pattern selection applies to both Data calls.
In case of voice calls:

& Calit gets its input either from the ynit microphone (press
' push 2 talk), or the handset. Call 2 gets its input from the
tone generator (Whose frequency can be changed through
_._Setup Property Sheets by selecting the Tone Property
Sheet..

e Dual mute butions allow selective listening on each call.
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SECTION 4 - I1SDN FH U TEIN
Terminate Mode for ISDN PR! Calls

To place an ISDN cali from the T-BERD 2209 to the network, set the

call parameters (e.g., key in the digits to place the call request 1o the

network) in the Setup Property Sheets. Figure 4-4 shows & selection of
Property Shects typical for placing/receiving an ISDN PRI call.

Teiminaie 150H I

55-1225

Figure 4-4. Samples of ISDN Cali and Call Type Property Sheets

User’s Manual T-BERIY 2209
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SECTION 4 - 1ISDN PRI OPTION
Terminate Mode for ISDN PRI Calls

1. Press the Enter PRI Call Control ACTION button. The PRI
Call Controi Keypad pops up (Figure 4-5). Press Conn 1o place
the call.

%Caih: O - 64¥ - 384100, Call2: |- Voi -8561211
ITERMINATE, T#: B2IS . 0 dB

Calt Connect
. Cali Failure

1 Q) Pattern Loss

Enter PRI Call
Conifrof ACTION
button becomes Exit
Call Control when

| PRI Call Coniroif
keypad is displayed.

PR CALL CONTROL

| —Call 1

Figure 4-5. I1SDN PRI Call Control Keypad

- To receive an ISDN call from the network to the T-BERD 2209, you
are alerted by a flashing Enter PRI Call Control ACTION button, and
a message in the status display.

NOTE

If the PRI Call Control Keypad is not already open,
press the Enter PRI Call Control ACTION button 10
open it. Press Answer or Reject for the incoming call.

5. NFAS Capability

Supports non-facility associated signaling where the signaling
information for two PRI links takes place on one D-Channel.
The Interface Identifiers are set to O for the Primary Interface and
1 for the Secondary Interface. To change the test configuration,
press Setup and then select the ISDN Property Sheet tab. Select
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Terminate Modse for ISDN PRI Calls

the NFAS/DCBU radic button. Figure 4-6 show how this selec-
tion enables the Secondary Interface.

Terminaie 150H

siect NFAS/DCBLL.
interface identifiers are

set to “U0” on Config Prim

S ?nd *1” on Config Sec.

- ?

Cn “D Chan Select” pop-
up, select “24”.

Secondary is enabled
from the ISDN Cali tab.

Figure 4-6. NFAS/DCBU Property Sheet Set Paramelers

NOTE

NOTE: The switch must have D-Channel Backup in
order to utilize the NFAS Capability.

User’s Manual T-BERD 2209 4-11



SECTION 4 - ISDN PR OPTION
Terminate Maode for ISDN PRI Calls

D)-Channel Backup Testing

The D-Channel Backup option enables all signaling information
to take place on one D-Channel for both PRI interfaces (INFAS).
Burthermore, there is a dedicated channel on the nomn-active
13-Channel interface for the purpose of carrying signaling infor-
mation in the case of the primary D-Channel failure. To select the
DCBU/NFAS mode, press Setup, followed by the ISDN Setap
Tab. Select NFAS/DCBU. This selection enables the Secondary
Interface (see Figure 4-6). In addition, the Config Sec. button is
activated. The Config. Sec. button allows the selection of which
DSO will carry signaling information. The D-Channel on each

interface exists in one of several states. To check this informa-

tion, select Result GROUP for the desired interface, then select
ISDN Stats Result CATEGORY (see Figure 4-7). *

Hasults
Linavailabie

Figure 4-7. 1SDN Status CATEGORY for D-Channei Test

The Layer 2 Serv State Result conveys which state the D-Chan-
nel is currently in. Also, a D-Chan in Serv LED is provided
under the LED Resuit Category as a convenient means of check-
ing for an In-Service D-Channel. The backup D-Channel feature
can be used to test the switch over of a Standby D-channel to the

4-12
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Application Buttons And Menus

In-Service D-Channel. To initiate this process, disconnect the in-
Service T or press the Switeh D-Chan button (see Figure 4-7).

Table 4-3. D-Channe! States and Descriptions

D-Channel Siaies

Descriptions

In Service

D-Channel currently carries signaling
information.

Ous of Service

D-Channel is not available.

Maintenance Busy

| State is entered automatically generally

while state changes are taking place on
the other interface

D-Channe! is waiting for a respdﬂse- L

Wailt from the network in order to enterthe.
In-Service State. -
_ D-Channel is now prepared to transition
Standby to the In-Service State in the case of the

primary D-Channel failure.

4.6 APPLICATION BUTTONS AND MENUS

4.6.1 ISDN Setup Property Menu

" The ISDN Setup Screen is visible only when the Monitor ISDN PRI or
Terminate ISDN PRI test applications are active. To check or change
the ISDN PRI configuration, press the Setup button, which repiaces
the Main Screen with the Setup Screen (Figure 4-8). :

User's Manual

T-BERD 2209
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SECTION 4 - ISDN PRI OPTION
Application Butfons And Menus

Configure Primary is
enabied when the
T-BERD 2208 is in
brimary Only Mode or
NFAS/DCBU Mode..

4.6.2

Configure Secondary
Is enabled only if the
T-BERD 2208 is in
NFAS/DCBU Mode.

Figuﬁ‘e 4-8. ISDN PRI Setup Screen

The ISDN Setup Screen shows a graphical summary of the test setup
that matches the selected ISDN application. Press Configure Pri--
mary or Configure Secondary 10 select the Primary, Secondary, and
D-Channel selection. Figure 4-8 shows that Configure Secondary is
disabled while terminating a single T1,“Primary Only” mode in the
ISDN Prégerty Sheet {(when setting up for testing in Terminate ISDN
PRI). :

ISDN PRI Test Type Setup Screen Description

The Configure Primary/Secondary interface buttons set the parame-
ters for the physical T1 interfaces of the T-BERD 2209. When eitber
interface button is pressed, a pop-up dialog box appears which allows
the user to select D-Channel selection for that interface.

4-14
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ISDN PRI Call Settings Menu

Switeh — Sets up termination on [SDN PRI line. Choices include:

58S — Selects the LUCENT 5ESS as the Call Control spec-
ification. (Also the default setting.)

DMS100 — Selects the NT DMS 100 as the Call Contro!
specification.

Ni-2 — Selects the National ISDN-Z as the Call Control spec-
ification.

Configure Primary — Sets parameter for T1 Primary interfaces.

Configure Secondary —Sets parameter for T1 Secondary interfaces.

D Chan Select — Selects the DSO channel on which the D-Channel
signaling information is to be transmitted.

4,7 ISDN PRICALL SETTINGS MENU

The ISDN PRI Call Settings Menu (ISDN Call) is visible only when
the Terminate ISDN PRI mode application is active. Parameters must
be set for both Call 1 and Call 2 when connecting to two calls simulta- '

. peously. Press Config Call 1 (or Config Call 2 for a-pop-up dialog -
box to change the parameters (Figure 4-9). :

e [SON PRI K

Figure 4-8. ISDN PRI Call Settings

User’s Manual T-BERD 2209 415



SECTION 4 - ISDN PRI OPTION
ISDN PRI Call Settings Menu

4.7.% ISDN PRI Call Type Screen Descripiion

Pressing Configure Cali 1 from the ISDN Cal! Property Sheet dis-
plays the following dialog box (Figure 4-10). The following parame-
ter choices are available:

Call Type selects the type of call to be generated and also determines
the type of analysis performed on the B Channel for outgoing calls.
(Default value is VOICE). For incoming calls, the call type is deter-
mined by the request message from the network. The choices are:

VOICE — Selects a voice type call.

64K — Selects a clear channel, unrestricted, circuit switched data
comnection with the full 64 kbps available for use, with no rate
adaptation.

56K — Selects an unrestricted circuit switched data connection
with 56 kbps CCITT 1463 rate adaptation.

' Nx64K — Selects contiguous/noncontiguous 64 kbit/s timeslot
operation. '

Nx56K — Selects contiguous/noncontiguous 56 kbit/s timeslot
operation. ' '

H0 — Selects an HQ type data call.

Figure 4-10. ISDN PRI Call Setting Pop-up Dialog Box
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ISDN PRI Call Settings Menu

B-Channel Selection enables the user to select the B channei on
which the ISDN Call is to be placed. Any number (except the
D-channel) between ! and 24 may be entered.

Interface Selection (not shown) enables the user to select either the
Primary or Secondary T1 interface.

Calling Number enables entry of the caller number (directory num-
ber), up to 15 digits. A pop-up Dial pad is used to-edit this field. Valid
keys are O through 8, the minus sign (-), the (OK) key, and the (CE)
clear key.

Called Number enables entry of the number that has been called. The
Edit Control pop-up keypad is used to-edit this field when the down
arrow key is pressed.

| Nm'E

The B Charmel number Seiecnan changes wzth the Call
Type. For example, “Voice” selection is a radio button,
but “Nx356k and Nx64k” is a checkbox selection. There-

. fore, the Call.Type dynamzcally aiters the B- Channel
_number Selecrzon

User’s Marnual T-BERD 2209 4-17



SECTION 4 - ISDN PRI OF HUN
Configuring An ISDN PRI Call

4.6 CONFIGURING AN ISDN PRI CALL

am—

5.

Select TERM. Then, select Terminate ISDN PRI from the pull-
down menl. The unit automatically configures to a default
setup Screen.

Press Setup. Ensure characteristics shown in the Summary
setup screen match the network characteristics (Framing, Line
Coding, etc.).

Select the ISDN Property Sheet tab. Configure Call Control,
D-Channel test type (Primary Only or NFAS/DCBU), and the
D-Channel (s) DSOs (see Figure 4-8).

Select the ISDN Call Property Sheet tab. Configare the call(s)
by pressing Config Call 1 and/or Config Call 2 (see Figure
4-9). Refer to Table 4-4 for definitions of call configurations.

Press GK

Tsbie 4-4. ISDN PRI Config Call 1/2 Property Shest

ftem Definition

Calling # Call 1D pumber of outgoing call.

Called # | Number you are trying to call.

Interface indicates whether the interface is Primary or

Valid only when testing DCBU/NFAS, and it

Secondary on the outgoing call.

- Call Type | Data (64k, 56k, Nx64K, Nx56k, HO) or Voice.

B-Channel
Selection

Designated DSOs for the call.

4-18
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SECTION 4 - ISDN PRI QFTION
Placing An ISDN PRI Call to TP 560P

4.9 PLACING AN ISDN PRI CALL TO TPI 560¥

}\)

Follow procedural steps 1-6 in Section 4.8.

Press Enter PRI Call Control ACTION button (see Figure 4-5).

NOTE

If Layer 2 is in Muliiframe Established state, the Conn
(Connect) button will be enabled.

Press Conn to engage outgoing call. Setup information dis-
plays in the status window. (Conn button remains depressed
until the TPI 560P answers the call.)

TPI 560P answers the cell and announces the type of service,
calling number, and prompts you to “hang up for call back™.
The Conn button becomes disabled, and the Dise (Disconnect)
button enables, leaving you with an active call (see Figure 4-3).

NOTE

The audible voice announcement is only available for
single, B-Channel calls.

Press Disc. The call disconnects, leaving Conn enabled again.
TPI 560P returns the call, if connected. If the Cali Control win-
dow is visible, the Answer/Reject buttons flash when the call
is received. Otherwise, ENTER PRI Call Control blinks,
prompting you to press it. '

Press Answer or Reject. This action prompts the Dise button

" to-enable.

Establish the loopback. Now BER testing can qualify the line.
The T-BERD 2209 automatically inserts the configured pattern
on the B-channels of the incoming or outgoing call(s).

Press Disc to disconnect the call,
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SECTION 4 - ISDN PRI OPTION
ISDN PRI Test Results

410 ISDN PRITEST RESULTS

Test results for the Primary Rate ISDN Option are displayed in the
Terminate mode. There are two types of ISDN results:

e PHYSICAL INTERFACE (T1-RELATIVE
¢ (CALL-RELATIVE

The left button on the Results GROUP window controls access to
hese two different types of results. This button has a drop-box menu
with Primary/Secondary/Call 1/Call 2 selections. A description of
the screen follows with typical Primary Rate ISDN results screens
(Figure 4-11}:

Terminate ISDN PRECall Tidle
C attl; {normal clearing), Call2: .ol - 8854012
TERMILATE, TX, BELS, Int, U dB
HE PR! CALL CONTROL

{Catl £
¢alled: 384100
Callimg: 3531860
Type: b4E

jmterface ID: @
B Chapnel: 1

Directiga: Onigonng

r; Cause Code: &

{paraal plearing]

srminate [SON PRIGAN 2 irte
Call1: [normal cleaning), CallZ: tnormal clzaringt
[TERI'&!?‘IAT?_. TH BEZS. int. 0 dB
I e ; i

fCali 11
Called 3841E0

3531568

Call 71
Lalled:
Calling. 5554212

38452098

Calling:
i} Type: &4F

Tyne: ¥oice

Interiace 1B 0 interiace Ib: @

4 B Chanpel:. 1 it B Chapmel: 2

Direction: Incosing

Cause Code: 16

i} pirection. Dutgoing

1 Caume Code 16

‘| {norssi cicarina) {potxnl clearTing}

Figure 4-11. ISDN PR| Result Screens
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ISDON PRI Test Results

Primary/Secondary selects the physical imerface on the ISDN line.
"This selection allows the T1 Results CATEGORIES to be displayed
(either Primary or Secondarv). Additionally. the frame statistics and
" L.APD statistics for a D-channel which is interface-specific is present
under the Primary/Secondary Result GROUPS.

Call 1 or Cali 2 Results GROUP provide call-specific results. The
Results CATEGORIES include: Summary, Logic, LED, History, and
Time.

Table 4-5 lists the test Results CATEGORIES for the Primary Rate
ISDN Option. -

Table 4-5. Test Resulis Categories for ISDN PRI

Category Description

| Summary Céteédr*y 1 LAPD Mulii-Frame Loss

(Primary/Secondary | Cail Fail Count

Resuit_@muF}' | LAPD Protocol Errors

D-Channel Ready — Square LED means|
datalink is established and ready for call con- |
trol. (Pri/Sec) o

Call Connected -~ Square LED means call
connected for Calt 1 or Call 2.

Call Failure — Round LED means call 1 or |
Call 2 has been cleared with a cause other
then “normal”. Check Call History.

LED Category
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Tabie 4-5. Test Resulis Categories for ISDN PRI (Continued;

Category Description

{Primary/Secondary)

Frame Count — Counts the total number of
valid LAPD frames received.

| Errored Frames — 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 Statistics invalid Frames — Counts the frames with
Layer 2 Category | pCS errors or invalid SAPL

Aborted Frames — Counts the aborted
LAPD frames detected (excluding Out of
Frame aborts).

Reject Frames — Counts the LAPD reject
frames. R

Frame Reject Frames — Counts LAPD
frame reject frames,

History Category (Cail Call Failure — Stores up to 12 call attempts.”

1 and Call 2) (including normal and abnormal call clears).

The Status Message Display window (below the Application Selec-
tion buttons) shows the status of the D-channel and the progress of
ISDN calls for both incoming and outgoing calls. Table 4-6 provides
the list fomessages' and their descriptions. The second line of the sta-
tus message window also provides additional information about call
direction as follows:

4-22
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Tabie 4-6. ISDN PRI Status Messages

Message Description
I Incoming
O Cutgoing
Call Type iik 36k, Voice, Nx64k,
Nx56k, HO
Called Num Outgoing calls
Calling Num Incoming Calls

4.10.2 ISDN PRI c

" Table 4-7 provides the information between the Cause Code and the
. 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 4-7. Cause Codes

Cause Code # Cause Message — Q.931 Cause Codes (1988)
1 Unassigned number.
2 No route to specified transit network.
3 No route to destination.
6 Channe! unacceptable.
7 Call awarded and delivered in an established channel.
16 Normal call clearing.
17 User busy.
i8 No user responding.
19 No answer from user (user alerted).
21 Call rejected.
22 Number changed.
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Table 4-7. Cause Codes {Continued)

Cause Code #| Cause Message — 8.831 Cause Codes (1988}
26 Non-selected user clearing.
27 Destination out of order.
28 Invalid number format.
29 Facility rejected.
30 Response to STATUS INQUIRY.
31 Normal, unspeciiied.
34 No circuit/channel available.
41 Temporary fatlure.
472 Switching equipment congestion.
43 Access information discarded.
44 Requested circuit/channel not available.
47 Resources unavailable, unspecified.
50 Reguested facility not subscribed.
57 Bearer capability not presently authorized.

1758 Bearer capability not available. o
63 Service or option not available, unspecified. ~
65 Bearer capability not implemented.

69 Requested facility not implemented.

79 | Service or option not implemented, unspecified.

81 .| Invalid call reference value. '

88 Incompatible destination.

96 Mandatory information element is missing.

97 Message type non-existent or not implemented.

99 Information element non-existent or not implemented.
100 Invalid information element contents.

101 Message not compatible with call state.

102 Recovery on timer expiry. '
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Table 4-7. Cause Codes (Continued)

Cause Code #| Cause Message — (.831 Cause Codes (1988)

11l Protocol error, unspecified.

127 Internetworking

Table 4-8 indicates National-specific cause values.

Table 4-8. Nationai-Specific Cause Codes

Cause Code #| Cause Message — (Defined in TA-NWT-001268)
4 Vacant code.
g Prefix 0 dialed in error.
8 Prefix 1 dialed in error.
10 Prefix 1 not dialed.
11 Excessive digits received, Call is proceeding.
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SECTION & PRINTER OPERATION

INTRODUCTION

59

The T-BERD 2209 provides print capability for both test configura-
tion (Controls Print) and test results (Results Print). This section
describes each of the printouts and how to generate them using the
Printer connector.

The T-BERD 2209 can generate a printout manually or automatically
(via timed prints). When a results printout is initiated either manually
or automatically, the test results are dumped to the printer or stored in
nonvolatile memory (if the printer is not connected to the unit).

T-BERD 2209 PRINTER SETUP

5.2.1

5.2.2

The following connections and controls are used to set up the printer
and T-BERD 2209. - :

Printer Connection

The Printer connector on the top of the mainframe is an 8-pin connec-
tor used to connect the T-BERD 2209 to a serial printer like the TTC
PR-40A. The connector is configured as a Data Communications
Equipment (DCE) connection, which allows you to connect the
T-BERD 2209 to Data Terminal Equipment (DTE). '

Printer Settip

The T-BERD 2200 printout generation ig controlled through the
Printer Screen (see Figure 5-1), which is activated by pressing-the
Printer Permanent Softkey on the right side of the Main Display.
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-

£.2.2  Priniout Controls

There are & series of buttons on the Print Request Property Sheet tab
which are described in the following paragraphs.

Figure 5-1. Print Request Property Sheet

5231 Results Print

Results Print generates a date-and-time-stamped printout of current
test results. Test results become available only after the T-BERD 2209
has received a valid signal. :

52.3.2 Controls Print

Controls Print generates a date-and-time-stamped printout of the cur-
rent test configuration. This printout includes the test application and
parameters associated with the test setup.
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T-BERD 2209 Printer Setup

5r.5.2 Timed Prints

If you choose Disabled, printouts are performed manually every time
you press Results Print. The other radic buttons specify when results
are printed. Choices include results being prnted every 15 minutes,
every 2 hours, or-every 24 hours.

5.2.3.4 Clear Buffer

Clear Buffer clears all printouts from the print buffer. The print buffer
stores up to 10 Results and Controls Printouts until the T-BERD 2209
can be connected. to a printer. If the print buffer is full and a printer is
not connected or is off line, the first and the most recent printouts are
retained while any new printouts overwrite the ones stored in the mid-
dle of the print buffer queue.

52.3.56 Abo_rf Printout

Abort Printout cancels the most recen-t-pﬁntout if the printer is con-
nected, and it has not completed the printout, :
5.2.4 Printer Settings Controls

Selecting the Printer Settings Property Sheet (see Figure 5-2).
allows you to select the baud rate and parity for the printer interface.
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Figure 5-2. Printer Settings Property Sheet
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SECTION & SPECIFICATIONS

€.1 GENERAL SPECIFICATIONE

Table 6-1 lists the general specifications for the T-BERD 2209.

Table 6-1. General Specifications

Specification Value

Physical Characteristics:

Width: ' 11157 (292 emy)
Depth: 2.25" (5.7 cm)
Weight

4.251b. (193 kg.)

Environmental Characteristics:

- Temperature: - _
-Operating:. . | 32°F 1o 122°F (0°C to'+50'°"c‘)”
NO“'OPeratm_g: 40°F to 167°F (-40°C to +75°C)

Humidity: S
10% to 90% Relative Humidity, non-
, _ condensing .. . -
Electrical Characteristics: _
Battery Type: . ~ 110.8 V Nickel-Metal Hydride (NiMH)

Operating Time: “Typically provides up to three hours of
continuous operation on a full charge.

Rechareing Period: .
el Maximiim of two hours from full

discharge.
AC Adaptor:

120VACto 18 VDC
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6117 | £ ification
6.1.1.1 R} dJack
Connector Type: Bantam jack.
Frequency: 1,544,000 Hz 5000 Hz.
Impedance
BRIDGE: 1000 ohms minimurm.
TERM: 100 ohms =5%.
DSX-MON: 100 ohms £3%.
Range
BRIDGE: +6 to -35.0 dBdsx.
TERM: +6 10 -35.0 dBdsx.
DSX-MON: +6 10 -24.0 dBdsx of resistive loss.

6.1.1.2 Loop Codes Detection Criteria

In-Band: _ At least 177 error-free bits of the selected
. © - repetitive pattern must be received (f00p up
or loop down.

Out-of-Band: Datalink monitored every 125 ms for loop
codes (loop up and loop down).

§.1.1.3 Pattern Sychronization Detection Criteria

Fixed Patterns: 10 consecutive eror-free bits.

QRSSf o 30 + n consecutive error-free bits for a pat-
: " tern length of 2"n-1. '

6.1.2 OQutput Specifications

6.1.2.1 TX Jack

Connector Type: Bantam jack.

L.BO Level: Line build-out of 0, -7.3, -15.0, and -22.5dB
of cable loss at 772 Hz.
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‘General Specifications

LBO Tolerance:
Timing:
Line Codes:

Error Insert Type:

Puise Shape:

=1 dB at 772 kHz.

+7 ppm internal or recovered.

AMI or BEZS.

Logic, BPV, or Frame.

With output terminated in 100 ohms resistive
load and 0 dB line build-out selected, the
T-BERD 2209 meets ITU-T Recommenda-
tfion G.703; AT&T Publicanons CBI13,
CB119, CB132, CB143, and PUB62508; and
AT&T PUB62411 pulse shape specifica-
tions.

§.1.2.2 Transmitted Loop Codes

In-Band
CSU:
Facility 1:
Facility 2:
Facility 3:

Out-of-Band -

Line:
Payload:

Netwcrki

Loop-up: 10000; Loop-down: 100.
Loop-up: 1100; Loop-down: 1110.
Loop-up: 11000; Loop-down: 111:00.

s Loopﬂ;p.:.lOODOO; Loop-down:100 (N.E.Tel.)

Loopup: 1111 11110111 0000 -

* Loop down: 1111 1111 0001 1100.

Loop up: 1111 1111 0010 1000
Loop down: 1111 1111 0100 1100,

Loopup: 1111 1111 0100 1000
Loop down: 1111 1111 0010 0100

6.1.3 Measur nt ification
Freguency
Range: - 1,544,000 £5000 Hz.
Accuracy: =7 ppm.
Resolution: 1 Hz.
User’s Guide T-BERD 2209 6-3



SECHUN b - Dpecinicauons

General Specifications

Received Level
ange:

Accuracy:

Resohution:

Vp-p Range:

Vp-p Resolution:

Simplex Current

+6 dBdsx to -40 dBdsx.

+1.0 dB between +6 and -10 dBdsx
=2 0 dB berween -10 and -20 dBdsx
+3.0 dB between -20 and -40 dBdsx.

0.1dB
60 mV to 12.0 V.
0.05V.

Range: 10 mA to 180 mA.
Accuracy: +5%.
Resolution: 1 mA.
Simplex path: 13.2 ohms (nominal).
6.1.4 Alarm Criteria
Signal Loss: 175 75 eonsecutive 0°s,
Frame Loss
D4 2 out of 5 Ft bits in error’
ESF&\” - 2 out'of 5*frame bits in error.
SLC-96: 2 out of 5 Ft bits in error.
Pattern Loss | | '
. - 100 errors detected in 1000 or fewer bits.
Ones Dc:n-si.ty.. | L
QRSS! Alarm is suppressed.
Other Patterns: Received data contains less than n ones in
8(n+1} bits, where n=1 to 23.
Excess Zeros |
AMI: 16 or more consecutive Zeros.
BEZS: 8 or more consecutive Zeros.
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eliow Alarm
D4 Bit 2 1s a 0 for 255 consecutive channels.
ESE: 256 bits =16 bits of a repetitive (1111 1111
0000 0000) pattern received in the 4 kb/s
dataiink.
SLC-96: Rit 2 is a (0 for 255 consecutive channels.
ALS: Unframed T1 signal has 2048 consecutive
ones. o
Low Battery: Battery has less than 25% energy remaining.

6.2 DS2 OPTION SPECIFICATIONS

6.2.1.1 Framing Formats

%  Auto
- Unfz‘amed
oroMI3E
: e MuxedM}j” o
*  C-bit PR

*  Muxed C-bit -

6.2.1.2 Pattern

® . 1111
¢ 1100 (Idle)
* 1010 (AIS)

e 1010
o 215
™ 220_”}
s 223

®  User (3 to 24 bit programmable)
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£.2.7.5 Line Coding
&  RB3ZS
6.2.1.4 Connectors

&

6.2.1.5 RBeceiver (Single)

Frequency:

Level:

6.2.1.6 Transmifler (Sing

Frequency:

Pulse:

Timing:

WECOC 360A jack

44,736 Mb/s =300ppm

HIGH: Accepts Nominal 1.2 Vp, O ft of
cable from High source -

DSX: Accepts Nominal 0.6 Vp, 450 ft. of
cable from High source or monitor

LOW: Accepts Nominal 0.3 Vp; 900 ft. of
cable from High source

e}

44,736 Mb/s +20ppm

HIGH: Nominal 1.2 Vp. Signal meets ANSI
specification T1.102-1993 and ITU-TG.703
when subjected to 450 feet of cable loss.

DSX: Nominal 0.91 Vp. S1gnal meets ANSI
specification T1.102-1993 and ITU-TG.703.

LOW: Nominal 0.31 Vp.
Internal Clock

Recovered Clock

§.2.2
6.2.2.1 Summary
®  Bit Hrrors
®  Bipolar Violations
®  Parity Errors
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&  (.bit Errors

® FEBE

¢  Frame Errors

&  Receive Frequency
¢ FEAC Meésziges

¢  DS2 Frame Errors

®  Patiern Slips

6.2.2.2 Logic

¢  Bit Emors

®  Bit Error Rate

%  Bit Errored Seconds
®  Pattern Losses

®  Pattern Sips

®  Pattern Loss Seconds
®  Frror Free Seconds

® o Trror Free Seconds

6.2.2.3 Bipolar Violations

® BPV
® BPV Rate
¢  BPV Errored Seconds

6.2.2.4 Frame Errors

& Frame Errors
®  Frame Error Rate
®  Frame Error Seconds
®  Qut of Frame Seconds
®  (C-bit Errors
¢  (C-bit Error Rate
¢ FEBE
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8.2.2.5

6.2.2.6

¢ FEBE Rate

€  DS2 Frame Hrrors

® 1352 Frame Error Rate
& Recetved 2-bit

®  Transmit X-bit

¢ Frame Loss Count

Parity

&  Parity Errors
®  Parity Error Rate
®  Parity Error Seconds

Signal

&  Signal Loss
®  Signal Loss Seconds

®  Receive Frequency

@ Receive Signal Level

® Transmit Frequency

6-8
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