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1L1INTRODUCTION

This manual provides information about the
physical features, functional operation, and speci-
fications of the Telecommunications Techniques
Corporation (TTC) T-BERD 107A T-Carrier
Analyzer.

In addition to this manual, a T-BERD 107A
User's Guide provides information on setting upand
operating the T-BERD 107A in a number of in-
service and out-of-service applications.

1.2 INSTRUMENT OVERVIEW

The T-BERD 107 A is a full -featured, hand-held
T1 test set designed for outside plant testing. It canbe
used during circuitinstallation, acceptance testing,
and faultisolation. The T-BERD 107A can monitor
a T1 circuit without interrupting service, generate
and receive test patterns duting out-of-service circuit
testing, and emulate a network device, such as a
Network Interface Unit (NIU) or Channel Service
Unit (CSUY. Inaddition, the T-BERD 107 A detects
and isolates problems related to customer premises
equipment (e.g., NIU} and detects problems origi-
nating fromthe T1 span.
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1.3 STANDARDFEATURES

D1D, D4, ESF, and SLC-96™ framing patterns
offer compatibility with a variety of framing formats.
Anunframed mode is alsoavailable for applications
where framing is not required.

Automated BRIDGTAP™ pattern sequence de-
tects bridge taps on a T1 span by automatically
generating 21 test patterns and monitoring the re-
turned signal for errors.

Automated MULTIPAT™ pattern sequence gen-
erates five standard test patterns with variable dura-
tions that eliminate the need to perform separate tests
witheach pattern.

Logic error, bipolar violation, and frame error
(CRC errorif ESF framing) analysis are performed
simultanecously with the associated error rate and
errored seconds measurements,

Complete signal analysis includes signal level,
timing slips, received clock frequency, and simplex
current measurements.

In-band and ESF out-of-band loopback codes
enable the instrurnent toloopback oremulate devices
that accept eitherin-band or out-of-band loop codes.

Bit-Patterned Message (BPM) recognition en-
ables the T-BERD 107A to identify and display
BPMs from the ESF datalink in accordance with
ANSIT1.403. In addition, the T-BERD 107A can
generate BPMs.
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Channel drop feature displays user-selected DSO
channelsignaling bits, data bits, and VF frequency/
level measurements. In addition, the selected DSO
channelis dropped to the internal speaker and the VF
OUT jack for analysis by an external TIMS test set.

SUMMARY category displays either ALLRESULTS
OK or any out-of-specification or non-zeroresults,
eliminating the need to search through long lists of
testresults.

AUTO mode lets the T-BERD 107A configureitself
tothe proper framing, coding, and pattern. No setup
is required when monitoring live circuits.

Logic error and bipolar violation (BPV) insertion
enables the T-BERD 107A to simulate span and
equipment errors.

Line Build-Out selections add troubleshooting
capability to uncover marginal problems such as
cable crosstalk and bridge taps.

Rechargeable battery and AC power adapter
provide operating flexibility to meetdifferent testing
needs. The lead-acid battery provides four hours of
continuous cord-frec operation andcan be recharged
fromthe T-BERD 107A AC power adapter.

VE OUT jack enables the T-BERD 107A todrop a
voice frequency signal from onechannel to an exter-
naltest set for analysis.

RS-232 Interface connectorenablesthe T-BERD

107 A to print test results and test setup for various
tests.
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1.4 OPTIONS

s

S$L.C-96 datalink major, minor, and power/
miscellaneous alarms are decoded and re-
ported on the front panel,

SLC-96 alarm seconds and alarm field size
are calculated and reported on the front panel.

Fixed long patterns stress the fiming and re-
covery circuitry of ine repeaters.

Monitors and reporis on the received ESF
datalink ANST T1.403 Performance Report
Message (PRM).

Adds PRM results to the DATALINK and
SUMMARY categories.

Generates and transmits PRMs on the T1
signal.

Adds a SMARTNIU mode that enables the
T-BERD 107A to query, retrieve, store, and
clear T1 circuit statistics obtained by the per-
formance monitor feature of the Westell
NIU/Performance Monitor.




Bl

1.5 ACCESSORIES

Adds intelligent repeater loop codes thaten-
able the T-BERD 107A to control intelligent
network equipment, such as office repeaters,
line repeaters, and maintenance switches,

Adds HDSL loop codes that enable the
T-BERD 107 A tocontrol PAIRGAIN orequiva-
lent HDSL circuit repeaters.

Fractional T1 (FT1) modies provide contigu-
ous and noncontiguous, 36KxN and 64KxN,
fractional T1 testing capabilities in D4, D1D,
and ESF framing formats.

Adds three FT1 patterns (63,511, and 2047)
for testing DDS and fractional T circuits.

Adds VFtones (404 Hz, 1004 Hz, and 2804 Hz
at user-selectable output level; 2713 Hz at 0.0
dBm) that can be transmitted on auser-selected
DS0Ochannel.

T-BERD T1 Repeater Extender

(Model #41157)

The T-BERD T1 Repeater Extender is ahand-

held circuit card extender that provides test access to
T1 signals at span repeater housings. Itis designedto
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work in conjunction witha T-BERD T-Carrier Ana-
lyzerto performout-of-service testing or monitoring
of T1 signals along repeatered spans. The T-BERD
T1 Repeater Extender enables the userto monitor T
signals at repeater inputs and outputs without dis-
rupting the span current loop. 1t also helps to
sectionalize span lines by performing signal loopbacks
atthe repeater and by terminating repeater outputs.
Formoreinformation, seethe T-BERD T Repeater
Extender Operating Manual.

T-BERD Repeater Power Supply
(Model #41084)

The T-BERD Repeater Power Supply enables
cutside plant technicians to power-up a T1 circuit
from the distribution frame in the central office to the
customer site for testing the completion of the span.
The T-BERD Repeater Power Supply delivers a con-
stant current source of 60 mA, 100 mA, or 140 mA.
The outputvoitage varies up to 260 VDC, depending
on thenumber of repeaters powered, span length, and
cable gauge. For more information, see the T-BERD
Repeater Power Supply Operating Manual.

PR-40A Thermal Printer
The PR-40A is a thermal, 40-column/80-column,

graphics printer. This printer connects to the AUXIL~
TARY PORT (RS-232 printer interface) connector.
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Replacement Battery

A replacement Jead-acid battery can be ordered
forthe T-BERD 107A. Battery replacement instruc-
tions are provided in Section 2.7 Battery Replacement,

16 CABLES o

The following cables provide an interconnec-
tion hetween the T-BERD 107 A, other test sets, and
the network.

Model Description

10559 WECO 310 plug to bantam
plug (107)

10599 WECO 310 plug to bantam
plug (4)

10615 Bantam plug tobantam plug
(107

10648 Bantam plug to alligator
clips (107

11-008690 | T-BERD 107A ACpower
adapter

30758 Printer cable — 8-pin DIN to
25-pinD

30840 Dual bantam plog to mini
testclips

41649 Dual bantam plagto 15-pinD
{(T-BERD Repeater Power
Supply adapter cable)




1.7 ORDERING INFORMATION

Contact TTC Customer Service Department at
(800) 638-2049 for information on ordering options
Of acCessories.
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2.1 UNPACKING AND INITIAL
INSPECTION

The T-BERD 107 A shipping container should
be inspected for damage when it is received. If the
shipping container or shipping materialis damaged,
it should be kept until the contents of the shipment
have been checked for completeness and the instru-
ment has been checked mechanically and electri-
cally. Procedures for checking the electrical
performance of the instrument are givenin Section
2.5 Instrument Self-Test/Checkout. I the contents
areincomplete, orif the T-BERD 107A doesnot pass
the Instrument Self-Test/Checkout, notity TTC at
(800) 638-2049. 1f the shipping container is dam-
aged, notify the carrier as well as TTC, and keep the
shipping container and materials for the carrier’s
mspection.

2.2 EQUIPMENT INCLUDED

The following equipment should be present
when the T-BERD 107A shipment is received and
unpacked.

T-BERD 107A T-Carrier Analyzer
T-BERD 107A AC power adapter
Printer cable {(8-pin DIN to 25-pin D)
Reference manual anduser’s guide

#  Carrying case

How @
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Check the purchase order against the option
label(s) on the back panel of the T-BERD 107A to
verify that the option(s) ordered are installed.

2.3 WARNINGS AND CAUTIONS
KEEP AWAY FROM LIVE VOLTAGES

Do notremove the instrument from the chassis
while power is applied to the unit.

DO NOT CPERATE IN AN AMBIENT
TEMPERATURE ABOVE 122°F (50°C)

Operating this unit in temperatures ahove 122°F
(50°C) can cavse damage to the unit.

2.4 POWER REQUIREMENTS

The T-BERD 107A can be powered from an
external AC power supply (115 VAC) oraninternal
rechargeable battery. The ACADAPTER connector
islocatedonthetop panelofthe T-BERD 107A. The
battery is located inside the lid panel of the T-BERD
107A. Complete AC power specifications are pro-
videdin Section 7 Specifications.

AC ADAPTER Connector — The T-BERD
107A AC power adapter plugs into this jack to
provideline voltageto the unit (see Figure 2-1).
1fan AC powersupply is connected, it automati-
cally overrides the battery and supplies the
T-BERD 107A with AC power.
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T-BERD 107A AC Power Adapter — The
T-BERD 107A is equipped with an AC power
adapter. The T-BERD 107A AC power adapter
must be plugged into an approved two-contact
electrical outlet.

POWER Switch—This switchislocated onthe
1id panel and controls the power to the instru-
ment. Itis atwo-position pushbutton switch; the
down position turns on the T-BERD 107A,
while the up position turns off the instrument.
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AUTO POWER OFF Switch — This switchis
located on the Hd panel and cuts off the powerto
the instrument whenever the lid is shut. ltisa
spring-loaded pushbution switch that remains
extended when the lidis open. Wheneverthe lid
isshutthe AUTO POWER OFF switchis pressed
in by contact with the front panel and turns off
the T-BERD 107A. If the Hid is opened afterthe
T-BERD 107A was turned off by the AUTO
POWER OFF switch, the T-BERD 107A turns
Onagain.

The AUTO POWER OFF switch has a built-in
delay of two seconds to prevent turning off the
T-BERD 107A by accidental contact with the
switch. This switch conserves battery powerin
casethelidis shut with the POWER switch still
in the ON position,

Charging LED — This red LED is located on
the top panel adjacent to the AC ADAPTER
connector. The Charging LED illuminates any-
time AC power is applied and the battery is
charging.

LowBattery LED — Thisred1.EDislocatedon
the front panel with the Alarms LEDs, TheLow
Batt LED illuminates approximately 15 min-
utes before the battery is completely drained of
power. The battery is recharged anytime AC
poweris applied.
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2.5 INSTRUMENT SELF-TEST/

o SHECKOUT

Perform the following checkout procedure to
verify the operation of the T-BERD 107 A, Perform
the option checkout procedure(s) for each installed
option and skipthe option checkout procedure(s) for
the option(s) notinstalled.

Instrument Checkout Basic Setup

Open the T-BERD 107A cover
Release the latch on the right side of the
instrument and open the cover to its full
extension.

%.  Connect AC power to the T-BERD 107A
Insertthe T-BERD 107A AC power adapter
into the AC ADAPTER connectoronthetop
panel of the T-BERD 107A and plug the
other end of the cable into an AC power
SQUTCE.

% POWERswitch
Press this switch on the lid panel to apply
power to the T-BERD 107A. When the in-
strument is powered up, an automatic self-
test is initiated that performs the following
functions.

# Momentarily illominates all LEDs.
#  Hluminates the Charging LED.
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The nonvolatile random access memory
(NOVRAM)} is checked and the fromt-
panel switches are restored to the previ-
ous settings selected before the last
power-down. If any changes are found,
the factory default settings are reloaded
and the message NOVRAM LOST RE-
LOAD NOVRAM is displayed. The fac-
tory default settings are listed in Appendix
A.The T-BERD 107 A remains fully func-
tional even though the switch seftings
may not be saved during the power cycle.
‘While the instrument may be used, con-
tact the TTC Customer Service Depart-
ment at (800) 638-2049.

Ifithecomes necessary torestore all switch
settings to the factory defaults, press and
hold the RESTART switch, then turnthe
power on. Hold the RESTART switch
downuntitthe message SYSTEM RESET
appears in the display. Allthe LEDsillu-
minate and the message RELOAD
NOVRAM isdisplayed.

The T-BERD 107A RAM and EPROM
are also checked during the self-test. If
any error is found, the message RAM
FAILURE or ROM FAILURE appears. In
such instances, contact the TTC Cus-
tomer Service Departiuent at (800) 638-
2049. There are no user-serviceable parts
withinthe T-BERD 107A.




.

# The T-BERD 107A conducts adynamic

calibration of various measurement func-
tions. During dynamic calibration, the
message CALIBRATING...isdisplayed.
If there is a problem, the message CALIB
ERROR is displayed. In such instances,
contact the TTC Customer Service
Departmentat (800) 638-2049,

Configure the T-BERD 107A switches
MODE TL (T unframed)
PATTERN ALIL ONES
CATEGORY SUMMARY

RCVD INTERNAL (LED OFF}
RXINPUT TERM
L.BO 0

Connect the TX jack to the RX jack
Use a bantam plug to bantam plug cable to
connect the TX jack to the RX jack.

Signal verification
Verify that the T1 Pulses and Pattern Sync
LEDsilluminate.

a7z Ifthe Low Battery LED is illumi-

pated or illuminates at any time
duringthis procedure, continuethe
instrument checkout. Whenthein-
strument checkoutis complete, turn
off the T-BERD 107A, but leave
the T-BERD 107A AC power
adapter attached to recharge the
battery. Recharge the battery fora
minimum of eight hours before op-
eratingthe T-BERD 107A fromthe
battery.



Mainframe Instrument Checkout

w

CATEGORY and RESULTS switches
Select the SIGNAL category RX LEVEL
result in the RESULTS display. The value
forthis result should be 0 dBdsx +0.5dB.

RXLEVEL

+0.0dBdsx
6.0Vp-p i

%, LBOswitch
Select-7.5 and confirmthat the RXLEVEL
result changesto-7.5 dBdsx£1.5dB.

sy
s
¥

LBC switch
Select-15 and confirmthat the RX LEVEL
result changesto-15dBdsx £2.0dB.

. LBO switch
Select-22.5 and confirmthat the RXTLEVEL
result changesto-22.5 dBdsx £3.0dB.

1%, RESULTS switch
Selectthe RXFREQresultinthe RESULTS
display (SIGNAL category). Confirm that
the value for this resultis within the range of
1,543,99910 1,544,001 He.
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T RX FREQ Hz .

ALL ONES

1544000
SIGNAL

7% Configurethe T-BERD 107A switches
MODE T1D4
PATTERN 1.7
CATEGORY  SIGNAL
RESULTS DATABITS

13, Signal verification
Verify thatthe T1 Pulses, Frame Sync, and
Pattern Sync LEDs iliuminate.

14%. Verify channel selection capability
Press the PATTERN switch and verify the
channel changes. Then press the RESULTS
switchto select another test result.

T1DAa DATA BITS ;
' CH o1

; SIGNAL 01000000

2-9



1%. PATTERN switch
Select the ALL ONES pattern. Verify that
the Pattern Sync LED illuminates,

1%, Press the RESTART switch to restart the
test

i¥. CATEGORY switch
Selectthe SUMMARY category. The mes-
sage ALL RESULTS OK should appearinthe

RESULTS display.

" ALLRESULTS

1%, CATEGORY switch
Selectthe ERRORS category.

1% ERRINS and RESULTS switches
Press the ERR INS switch several times.
Aftereachactivation of the ERRINS switch,
check the BITERRORS and VIOLATIONS
results and verify that each resultincrements
by one each time the switch is pressed.
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ALL ONES

_ERRORS

% POWER switch

Press to turn the T-BERD 107A off, Leave
the T-BERD 107A AC power adapter con-
nected to the instrument and recharge the
battery for a minirnum of eight hours before
operating the test set fromthebattery. A fully
charged battery will typically provide four
hours of continuous operation.
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2.5.1 SLCDatalink Decode Option{107A-1)
Installation Verification

I the SLC Datalink Decode Optionisinstalled,
performthe following procedure to verifvits operation,

1. Testsetup
Prepare the T-BERD 107A for testing in
accordance with the Instrumenr Checkout
Basic Setup procedure.

MODE switch
Verify that the SLC-M1 and SE.C-M2 modes
arcavatlable.

B3

CATEGORY switch
Selectthe DATALINK category. Verifythat
the SLC datalink test results can be dis-
played.

SLCALMSEC

UNAVAILABLE

4. POWER switch
Press to turn the T-BERID 107 A off.
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2.5.2 Installation Verification for Options

Advanced Stress Patterns Option (107A-2)

If the Advanced Stress Patterns Option is in-
stalled, perform the following procedure to verify its
operation,

Testsetup
Prepare the T-BERD 107A for testing in
accordance with the Instrument Checkout
Basic Setup procedure.

#. PATTERN switch
Selectthe T1 DALY pattern.

% Signal verification
Verify that the Pattern Sync LED illumi-
hates.

£, Repeatfor other patterns
Repeat Steps 2 and 3 forthe T1-2/96, T1-3/
54,T1-4/120,T1-5/53,55OCTET, and MIN/
MAX patterns.

%z, POWER switch
Press to tum the T-BERD 107A off.
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Enhanced ESF Option (107A-3)

1f the Enhanced ESF Option is installed, per-

formthe following procedure to verify its operation.

.

£

s

Testsetup
Prepare the T-BERD 107A for testing in
accordance with the fnstrument Checkout
Basic Serup procedure.

AUX and PATTERN switch
Pressthe AUX switchto activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUX DATALINK function.

CATEGORY switch
Press either the up or down arrow to select
PRMTRAN.

RESULTS swiich
Press either theupordownarrow to set PRM
TRAN to EMUL CARR.

AUX switch
Press the AUX switch toreturn to the operat-
ingmode.

CATEGORY and RESUL.TS switches
Selectthe DATALINK category. Verify the

ESFdatakink far-end PRM results areavailable.
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SELFTST FAR FRM ES
ALL ONES

. DATALINK

MODE switch
Press the MODE switch to verify the
SMARTNIU mode is available.

%,  PATTERNswiich
Press the PATTERN switch to verify the
RESULTS and SETUPfunctions are available.

4. POWER switch
Press to turn the T-BERD 107 A off.
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Smart Loopback/Command Codes Option
{107A-4)

If the Smart Loopback/Command Codes Op-
tionisinstalled, perform the following procedure to
verify its operation.

i, Testsetup
Prepare the T-BERD 107A for testing in
accordance with the Instrument Checkout
Bagsic Setup procedure.

2. AUX and PATTERN switch
Press the AUX switchto activate the auxiliary
functions. Press the PATTERN switch to
verify the AUX SMARTNET function is
available.

% CATEGORY and RESULTS switches

Press the CATEGORY switch to select ILR
(intelligent line repeaters). Press the RE-
SULTS switch to select an intelligent line
repeater manufacturer and model (e.g.,
TELTREND 7239 1.D). Referto Section 4.2
Auxiliary Functions for additional informa-
tion on available intelligent repeaters.

LB
FTELTREND
7238 LD




4, LOOP CODES switch
Select the PROG position (PROGLED illu-
minated).

# PATTERN, CATEGORY, and RESULTS
switches

Press the PATTERN switch to select the
AUXLOOPCODE (PROG)function. Press
the CATEGORY switch to verify the intelli-
gentoffice and line repeater (JOR and ILR)
selections and addresses are available with
two digits for the ILR address. Press the
RESULTS switch to verify the address can
be progranuned. Refer to Section 4.2 Auxil-
iary Functions for additional information on
allowable address ranges for various intelli-
gentrepeaters.

LOOPCODE &

v

LR

(PROG)

%, AUX switch
Press the AUX switch to exit the auxiliary
functions.

7. POWERswiich
Pressto turn the T-BERD 107 A off.
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Fractional T1 (FT1} Option (107A-5)

If the Fractional T1 (FT1) Option is installed,
performthe following procedure to verify its operation.

1. Testsetup
Prepare the T-BERD 107A for testing in
accordance with the Instrument Checkout
Basic Setup procedure,

B

MODE switch
Verifythe FT1 D4, FT1 D1ID, and FT1 ESF
modes are available.

3. PATTERN switch

Pressthe PATTERN switch to verify the 63,
511,and 2047 patterns, as well as one of the
tones (404 Hz, 1004 Hz, 2804 Hz, o1 2713
Hz) are available.

kS

AUX and PATTERN switch
Press the AUX switch to activate the
auxiliary functions, Press the PATTERN
switch to verify the AUX FT1 CHAN,
AUX FT1 IDLE, AUX FT! RATE, and
AUX VF TONE functions are available,

FT1IDLE A “

A d A4
IDLE CODE
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% POWER switch
Press to turn the T-BERD 107 A off.

2.6 MAINTENANCE

If the T-BERD 107A fails to operate and no
front panel indicators are illuminated:

e

Check the T-BERD 107A AC poweradapter
toensure thatitis sccurely connectedtothe
T-BERD 107A,

Make sure that the power supply is uninter-
rupted by plugging another electrical de-
vice into the electrical outlet used by the
T-BERD 107A.

If AC power is not connected to the
T-BERD LlJ7A, connectthe T-BERD 107A
AC power adapter tothe ADAPTER con-
nector and a compatible AC power supply
and charge the battery foraminimumof 15
minutes.

If the T-BERD 107A fails to operate after the
T-BERD 107 A AC power adapter and power supply
are found to be in proper working order, contact the
TTC Customer Service Department at (800) 638~
2049, If front-panel indicators are illuminated, but
the instrument does not operate properly:

7
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#  Note those areas in which the Instrument
Self-Test/Checkout procedure fails, then
contact TTC for assistance.

2.7 BATTERY REPLACEMENT

Therechargeable lead-acid batteryis located in
the lid panel. The battery can be replaced in accor-
dance with the following procedure. To order a
replacement battery contact TTC Customer Service
Department at (800} 638-2049.

7. Turn off the unit and remove AC power
Press the POWER switch fo turn off the
T-BERD107A andremovethe T-BERD107A
AC power adapter from the AC ADAPTER
connector.

Disconnectall cables
Disconnect all cables from the connectors on
the top panel of the T-BERD 107A.

Remove the screws on the lid panel
Using aPhillips-head screwdriver, remove
and retain the six screws from the lid panel.

o

e

Separate the lid panel from the case
Remove the lid panel to expose the battery.
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Remove the old battery
Lift the battery out of the spring-steel brack-
ets and disconnect the battery connector clip
byprying up onthe left side of the clip. Setthe
old battery aside for proper disposal.

Oncetheoldbattery isdisconnected,
the new battery must be instatied
and connected within ten minutes
to avoid losing NOVRAM. If the
battery replacement takes longer
than ten minutes, the NOVRAM
memory is lost {including print
buffers) and the T-BERD 107A
will start up with the default set-
tings for all parameters.

%, Install the new battery
Fasten the connecting clip onto the new
battery. Place the new battery between the
spring-steel brackets and slide the battery up
so that the top right corner rests against the
I-shaped frame.

7. Replacethe lid panel
Replace the lid panel over the battery and
instafl the six screws removedin Step 3.

% Connect AC power
Connect AC power o the T-BERD 107A
and charge the replacement battery foreight
hours.
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2.8 WARRANTY

2.8.1 Warranty Policy

Al equipment manufactured by TTC is war-
ranted against defects in material and workmanship.
This warranty applies only to the original purchaser
andis non-transferable unless ex press written autho-
rization of the warranty transferis granted by TTC.
No other warranty is expressed orimplied. TTC s
not Hable for consequential damages.

Liability underthis warranty extends only tothe
replacement value of the equipment. The warranty is
voidunderthe following conditions,

#  Equipment has been altered or repaired
without specific authorization from TTC.

#  Equipment is installed or operated other
than in accordance with instructions con-
tained in TTC literature and operating
manuals.

2.8.2 In-Warranty Service

Equipment in warranty mustbe returnedto the
factory with shipping prepaid. Theequipment should
be packed and shipped in accordance with instruc-
tionsin Section 2.9 Equipment Return Instructions,
Before returning any equipment, the customer must
obtain a Return Authorization (RA) numberby con-
tacting the TTC Repair Department. The RA number
should then appear on all paperwork and be clearly
marked on the outside of the shipping container.
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Afterthe equipmentis repaired by TTC, it will
be tested to applicable specifications, burned-inforat
least 24 houss, retested, and returned to the customer
with shipping prepaid. A brief description of the
work performed and the materials used will be pro-
vided on the Fquipment Repair Report furnished
with the returned equipment,

2.8.3 Out-of-Warranty Service

The procedure for repairing out-of-warranty
equipment isthe same as that used forequipment stfl
in warranty. However, there is a minimum charge
applied to each request for out-of-warranty service.
The minimum charge guarantees the customer an
estimate of the repair costs and is used as credit
against actual materials and labor costs should the
equipment be repaired. Contact the TTC Repair
Department for specific information on the mini-
manm out-of-warranty repair charge.

The customer will be billed for parts plus stan-
dard labor rates ineffect at the time of the repair. The
customer will also be required to furnish a purchase
order numberbefore repair work canbe started, and
ahard copy of the puschase order must be received by
TTC before therepaired equipment may be shipped
to the customer. A description of the labor and
materials used will be provided in the Equipment
RepairReport.

Once an out-of-warranty repair is made, the
repaired part or component is warranted for 90 days.
This warranty applies only to the part or component
that was repaired; other parts or components are not
covered under the 90-day repair warranty.
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To all equipment returned for repair, the cus-
tomer should attach atag that includes the following
information.

#  Owner’s name and address.

#  Alistofthe equipment being returned and
the applicable serial number{(s).

# A detailed description of the problem or

servicerequested.

The name and telephone number of the

persontocontactregarding questions about

the repair.

%  TheReturn Authorization (RA) number.

S

Itisrecommendedthat all switchesbeleftinthe
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 equip-
ment using the original shipping container and mate-
rial. If the original containeris not available, the unit
should be carefully packed so that it will not be
damaged in transit; when needed, appropriate pack-
ing materials can be obtained by contacting TTC’s
Repair Department. TTCisnot liable for any damage
that may occur during shipping. The customer should
clearly mark the TTC-issued RA number on the
outside of the package and shipit prepaid and insured
to TTC.
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8.1 OVERVIEW .

This section may be used as areference during
testing and as a guide to understanding the functions
of the T-BERD 107 A (see Figure 3-1). The controls,
indicators, and connectors of the mainframe and of
each of the options are discussed in detail in the
following order.

Mainframe

#  SLCDatalink Decode Option (107A-1)

#  Advanced StressPattems Option (107A-2)
Enhanced ESF Option {107A-3)
Smart Loopback/Command Codes
Option (107A-4)
Fractional T1 (FT1)Option {107A-5)

The switches, tndicators, and connectors are
presented in the following functional areas:

Test Setup — Describes the front panel con-
troisused to configure the instrumentforthe T1
circuit being tested.

TestConnections — Discusses the T1 circuit
connectors, associated switches, and displays
used 1o access the T1 circuit at central office
equipment, span repeater housings, and atcus-
tomer premises equipment.

Test Resuits — Presents the controls and indi-

cators used to start and run a test, and describes
how to view, collect, and analyze the test results.
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Troubleshooting Controls — Describes the
controls used to troubleshoot and test the circuit.

Printer Control — Explains how to generate
printouts manually or automatically.

Throughout thissection, acircled num-
ber appears after each switch, indica-
tor, and connector. These numbers
match the callout numbers in the appli-
cablefigure.

3.2 MAINFRAME —TEST SETUP

The following controls and indicators (see
Figure 3-2) arc described in the order that you would
normally use themto setupthe T-BERD 107 A totest
acircuit from a DS1 access point:

#  Helppanel

#  Front-pancl display
*  MODE switch {
¢ PATTERN switch
%  BBZS switch (4
%  RCVD switch
“  AUXswitch (¢




Help Panel

The T-BERD 107 A features a help panelinthelid of
theinstrument. ktprovides aquick reference of:

#  Testsetup forsending loop codes
%  'Testsetup for dropping a channel
#  Availableresults, grouped by category

Front-Panel Display :
Operating modes, testresults, test patterns, and aux-

ihary functions appear in the two window, four-line,
Tiguid Crystal Display (L.CD).
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The first window contains the current operating mode,
the test pattern, and the test results category. The
Iabels on the left of the front panel display are abbre-
viations for the contents of the adjacent display.
Pressing the MODE switch changes the operating
mode and the MODE display (labeled MODE). Press-
ing the PATTERN switch changes the test pattern and
the PATTERN display (labeled PATT). Pressing the
CATEGORY switch changes the test results category
and the CATEGORY display (labeled CATG).

The second window (RESULTS display) contains
testresuklis, auxiliary function parameters, or operat-
ing mode status messages. The RESULTS switch
controis the RESULTS display.

Both windows of the display are used when an
auxiliary functionis activated.

MODE Switch

"This switch selects the transmitted framing format
(e.g., T1 D4 or T1 ESF)and configures the receiver
forthe selected framing format. It also configures the
T-BERD 107 A for Testand Line Loopback modesto
emulate a CSU or repeater loopback. The MODE
switch canplace the instrument in a self-testmode to
verify instrument operation or in an auto-configare
mode which allows the instrument to automatically
configure itself to the received data pattern and
framing format.



Pressing the MODE switch (up arrow or down arrow)
scrolls the mode selections in the display. Releasing
the MODE switch on a displayed mode selects that
mode.

“#: Changing the MODE switch position clears
all testresults and causes a test restart.

The following operating modes are listed in factory
defanltorder.

SELFTST—Configuresthe T-BERD 107A in
aself-testloopback mode which loops the trans-
mit output to the receive input. The data is
transmitted with ESFiraming. The RCVD switch
is automatically set to internal timing. When
leaving self test mode, the RCVD switchreverts
toits previoustiming position. Any test pattern
can be selected.

AUTO — Automatic configure mode enables
the T-BERD 107 A to automatically configure
itselftothe received framing format whenmeoni-
toring live data. When monitoring test patterns
for anend-to-end test, the AUTO mode config-
uresthe T-BERD 107A to thereceived framing
formatand pattern.

While attempting toidentify thereceived signal’s
framing and pattern, the T-BERD 107A dis-
plays AUTC in the MODE display and
scanning in the PATTERN display. When
auto-configuration is successful, both the re-
ceived framing mode and pattern (if the signalis
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recognized as apattern) arc displayed inlower-
case letters in the MODE and PATTERN dis-
plays. Whenthe received signalis not recognized
as a pattern, the word live appears in the PAT-
TERN display, and the instrument performs as
inT1 TLB mode.

T1 — T1 unframed mode contigures the
T-BERD 107A to transmit and receive un-
framed T'1 datafortesting unframed T1 circaits
or T1 circuits with proprietary framing formats.

T1 D4 — T1 D4 superframe mode configures
the T-BERD 107 A to transmit and receive D4
framed T1 data for testing D4 framed circuits.
The T1 D4 mode is compatible with all
superframe framing formats including: D1D,
D2, and D3. While T D4 mode framing is
compatible with T1 D 11> framing for most test
applications, the channel time slot assignments
are different (see Appendix B).

T1 ESF — T1 extended superframe mode con-
figures the T-BERD 107A to transmit and re-
ceive ESF framed T | data fortesting ESF framed
circuits.

T1 SLC — T1 subscriber loop carrier mode
configures the T-BERD 107A to transmit and
receive SLC framed T1 data when testing
SLC-96 framed circuits. The instrumentignores
the SLC datalink {F)bits in the received signal.
The SLC datalink bits are set to all zeros inthe
transmitted test pattern.



T1 D1D—T1 DI1D superframe mode config-
wes the T-BERD 107 A to transmit and receive
D1D framed T1 data for testing D1D framed
circuits.

T1 TLB - T1 test loopback mode configures
the T-BERD 107 Ato echothe receiveddataand
framing. This mode allowsthe T-BERD 107A
to enulate a CSU in loopback. The T-BERD
107 A configures itselfto the received framing
(orunframed) mode. If thereceived datapattern
matches the selected test pattern (i.e., QRSS),
pattern synchronizationis declared; Pattern Sync
LEDilluminates. BPVs are removed fromthe
received signal. However, BPVs, logicerrors,
and B8ZS line code can be inserted into the
retransmitted data stream using the ERR INS
switch and the B8ZS switch, respectively. To
obtain logic errortestresults, the T-BERD 107A
test pattern must be set to the received test
pattern.

Inthe T1 TLB mode, the LOOP CODES, LOOP
UP, and LOOP DOWN switches are disabled,
and the RCVD switch automatically defaultsto
recoveredtiming (LED illuminated),

Tt LLE - T1 line loopback mode configures
the T-BERD 107A in a T1 Line Loopback
(LLB) mode in which all received data and
framing is echoed by the transmitter, This mode
allowsthe T-BERID 107 A toemulate arepeater.
The T-BERD 107A configures itself to the
recetved framing {or unframed) mode. If the
received data pattern matches the selected test
pattern (i.e., QRSS), pattern synchronization is
declared; Pattern Sync LED illuminates. BPVs
are not removed from the received signal. The
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ERR INS and B82S switches are disabled in this
mode. To obtain logic error test results, the
T-BERD 107A test pattern must match the
received test pattern.

Inthe T1 LLB mode, the LOOP CODES, LOOP
UP, and LOOP DOWN switches are disabled,
and the RCVD switch automatically defaultsto
recovered timing (LED illuminated).

AUTO LLB — Automatically responds to a
received loop-up code. AUTO LLB is not se-
lectable by the MODE switch. The AUX
AUTORESP function must be set to AUTO
RESPONSE forthe T-BERD 107A torespond
toareceivedloopcode. The T-BERD 107A will
only respond to a loop code that matches the
loopcodetype selectedinthe AUX CSULOOP
function, AUX NIU LOOP function, or AUX
PROGLOOP function and by the LOOP CODES
switch. In AUTO LLB mode, the T-BERD
107A functions the same as the T1 LLB operat-
ing mode.

AUTO LLB mode is enabled after receiving
either five seconds of anin-bandloop-upcodeor
250 ms of an ESF out-of-band loop-up code. If
the T-BERD 107Aissetto TILLBor T1 TLB
mode, it will not respond to the received loop
codes. The AUTO LLB mode is exited by
receiving an in-band or an ESF out-of-band
loop-down code, or by powering down the in-
strument. When the loopback is disabled, the
instrument returns to the previously selected
operating mode.



PATTERN Switch

This switch selects the transmitted test pattern and
configures the receiver for the selected test pattern.
Press either the up arrow or down arrow to scroll
through the available selections. Release the switch
whenthe desired selectionappearsinthe PATTERN
display. Changing the PATTERN switch position
clears all testresults and causes a test restart.

Whenthe DATABITS or VERESULTS testresults
are displayed for a user-selected DS0 channel, the
PATTERN switchisused to change the channel.

The following test patterns are available:

ALLONES — ALLONES is afixedtest pattern
of AMIpulses (marks)and is generally used to
stress span repeater current regulator circuits. It
canbeused as an Alarm Indication Signal (AIS)
munframed circenits, orakeepalive signal, idle
code, orred alarm in other circuits,

1:1 - 1:1 is a fixed test pattern of alternating
AMI ones (marks) and zeros (spaces). 111 is
generally used to perform a minimurn level
stress test on clock recovery circuits.

1:7 — 1:7 15 afixed test pattern of FO100 0000,
The patternis aligned withthe framing (F) bits
as indicated. 17 is generally used to stress the
minimum ones density requirement for AMI-
encoded T1 circuits.

2IN8 —2IN 81s afixed test pattern of FO100
0010. The patternis aligned with the framing (F)
bits asindicated. 2IN 8 is generallyused to stress
the minimum ones density for BRZS-encoded
T1 circuits.
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3IN24 — 31N 24 isafixed test pattern of FO 100
0100 0000 0000 0000 0100... The pattern is
aligned with the framing (F) bits as indicated. 3
IN 24 provides the minimum ones density and
the maximumexcess zeros { 1 5) requirements to
stress T'1 circuits. When the pattern is framed, it
violates the minimum ones density require-
ments.

T1-GRSS — T1-QRSS is a modified 2%-1
pseudo random pattern which allows a maxi-
mum of 14 sequential zeros and 20 sequential
ones. The Quasi-Random Signal Source (QRSS)
pattern simulates live data for T1 applications.

BRIDGTAP -— The BRIDGTAP pattern deter-
mines if bridge taps are connected toa Tl span
by sequentially testing the span with 21 test
patterns that have a variety of ones and zeros
densities. The T-BERD 107A monitors the re-
ceived test pattern for bit errors, BPVs, and
frame errors. If signal esrors are not detected, the
span does not have abridge tap connected toit.
However, if signal errors are detecied, the span
may have one or more bridge taps connectedto
it and further sectionalization is required.

When BRIDGTAP is selected, the 21 test pat-
terns are transmitted continuously in the order
shownin Table 3-1. Asthe patterns are transmit-
ted, the word BRIDGTAY alternates with the
name of the test pattern being transmitted. The
test patterns are identified in the PATTERN
displayinlowercasecharacters (e.g., ALLONES
=all ones). One complete BRIDGTAP pattern
sequence takes approximately 10 minutes and
30 seconds to transmit.
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Pattern

. ALLONES
i:1
1:3

1:5
16
1:7
28
P29
- 2:10
211
F212
2:13
F2:14
3IN18
[3IN19
3IN 20
3IN 21
3IN22
3IN 23
3IN 24
QRSS

...Name

Bit Pattern
_.{F = Framing bit)

Fi111

: F1010

FO100

FOI10000
FO100000

FO100 0000

S F 1100000000

FF 11000000000

: F1100 00000000

C F1100 000000000
- F 1100 0000 0000 00
. F 110000060 0000000

¢ F 110000000000 0000

© F 1101 0000 0000 0000 00

- F 1100 1000 0000 0000 000

¢ F 1100 010000000000 0000

: FO100 0100 0000 0000 0000 1

: FO100 01000000 0000000010
i FO1000100 00000000 0000 100
F010001000000000000000100 :
. 2%%1 pseudorandom pattern with
- 14-zero suppression

The BRIDGTAP patternis designedtooperate
with AMI coding to test a span forbridge taps.
Using B8ZS codingredistributes the test pattern
energy making it less effective in detecting
bridgetaps.
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MULTIPAT — The MULTIPAT pattern con-
sists of five commonly used test patterns that
allow the T-BERD 107A to test a T1 span
without having to select each test pattern indi-
viduatly. The T-BERD 107 A monitors the re-
ceived test patterns for bit errors, BPVs, and
frame errors.

When MULTIPAT is selected, the five test
patterns are transmitted for a user-determined
duration in the order that they appear in Table
3-2. Anauxiliary functionis used toindividually
setthe duration for each test pattern (see Section
4 Auxilary Functions for more information).
As the patterns are transmitted, the word
MULTIPAT alternates with the name of the test
patternbeing transmitted. The test patterns are
identified in the PATTERN display in lower-
case letters (e.g., ALL ONES = all ones).

PatternName @ BitPattern (F=Framingbit)

ALLONES  F11il

L7 F 01000000

2IN8 F01000010 ;
3IN24 F0100 G100 000000000000
0100

¢ T1-QRSS ¢ 2%.1 pseudorandom pattern
with 14-zero suppression
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USER1, USER2, USER3 —USERI, USER2,
and USERS3 provide the ability to transmit a
user-programimiable 3- to 24-bit pattern. This
allows the T-BERD 107 A to transmit specific
bit patterns to test circuit sensitivity to a particu-
larpattern. The patternis entered inbinary form
through the AUX USER1, AUXUSERZ, and
AUX USER3 functions. The pattern is trans-
mitted starting from leftto right.

ALL ZERO — The ALL ZERO pattern allows
the T-BERD 107A totest T1 circnits for B8ZS
clear channel capability. The pattern can be
transmitted framed or unframed, and should
always be transmitted with BRZS coding se-
lected.

Whenusing the ALL ZERO pattern and BRZS
coding, the T-BERD 107 A cantest acircuit for
spans that are not configured for or are incom-
patible with B8ZS encoded data by monitoring
the received signal for the normai B8ZS se-
quence, 000V 10V (where V is abipolar viola-
tion). However, if the T-BERD 107 A receives
the B8ZS sequence in an alternate mark inver-
sion (AMI) format {0001 1011) instead of all
zeros (0000 0000) after decoding, the T-BERD
107 A reports the sequence as an error and dis-
playsthe message NOTB8ZS COMPATIBLEin
the SUMMARY category. The failure of the
network to maintain the BBZS sequenceinthe
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received ALL ZERO pattern can occur at &
multiplexer or DCS with an improperly set
coding option; the coding option would be set
for AMIinstead of BEZS.

B8ZS Switch (4

This LED switch determines whether the T-BERD
107A transmits data with AMI coding or B8ZS
coding. The LED within the switch ilhuminates when
BEZS coding is selected and is extinguished when
AMI coding is selected.

The B8ZS switch affects the transmitter and the
Excess Zeros LED operation; B8ZS decoding is
performed automatically on the receiver. The BEZS
status LEDilluminates when zero substitutioncodes
are detected in the received data. The Excess Zeros
LED illuminates whenthere are 16 or more consecu-
tive zeros inthe AMI position or when there are 8 or
more consecutive zeros inthe B8ZS position.

The message BSZS DETECTED s displayed inthe
SUMMARY category when B8ZS coding is de-
tected and the BBZS switchis setto the AMIposition.
When the B8ZS switch is set to the BEZS position,
the selected pattern is ALL ZERO, and the instru-
mentreceives the sequence 0001 1011, the message
NOTB8ZS COMPATIBLE is displayed. This mes-
sageindicates thatanon-B8ZS compatible piece of
equipment regenerated the transmitted signal.
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This LED switch sets the transmit timing source to
either recovered or internal. The LED within the
switchilluminates whenrecovered timing is selected
andisextinguished wheninternal timing is selected.
Ifrecovered timing is selected but there is no signal,
the switch LED will blink and internal timing is
automatically provideduntil asignalisreceived.

Ininternal timdng, the transmit datais generated with
afixedinternal crystal oscillator. In recovered tim-
ing, the transmit timing sousce is taken fromthe clock
recovered from the received data. In T1 LLB, T1
TLB, or AUTOLLB modes, the T-BERD 107A is
automatically settorecovered timing.

AUX Switch "

This LED switch allows access to the auxiliary
functions, which configure parameters that are fess
frequently used and do not have dedicated switches.
The LED within the switch illominates when the
auxiliary functions are available inthe display. The
auxiliary functions require use of the entire display
andcorresponding switches.

When the AUX switch is activated, AUX appears in
the MODE display and an auxiliary function’s name
appears in the PATTERN display. The PATTERN
switch selects the auxiliary function to be modified.
The CATEGORY and RESULTS switches change
parameter settings for many of the auxiliary func-
tions. Refer to Section 4 Auxiliary Functions, for
more information.
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3.3 MAINFRAME—TEST

The following connections and swiiches are
used to connect the T-BERD 107A to the circuit
being tested. FFigure 3-3 illustrates the switches asso-
ciated with connecting the T-BERD 107A to acir-
cuit. Figure 3-3 illustrates the T-BERD 107A top
panel test connections.

RX INPUT switch | ©
LBO switch | & -

RX jack :

TX jack
#  REF jack

#  VFOUT jack

BRIDGE
TERM.E |
DSX MON

3.3.1 Test Connection Related Swiiches

Priortoconnecting tothe T circuit, the T-BERD
107A must be configured to match the type and
location of the T1 circuit. The following switches
should be set priorto connecting to the T1 circuit (see
Figure 3-4).
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RX INPUT Switch | 7

This three-position switch selects the inputimped-
ance and signal conditioning for the RX jack. A
configurable input impedance allows the T-BERD
107A to accommodate signals attenuated by cable
loss or resistive circuits. Changing the RX INPUT
switch position causes atest restait.

BRIDGE — Provides aninputimpedance greater
than H000 £2 for bridging lines that are already
terminated. The BRIDGE setting provides com-
pensation forcablelosses of upto 35 dB. Thisis
useful for bridging across repeater cable pair
input and outputs.
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TERM — Provides a nominal input impedance
of 1002, The TERM setting provides compen-
sation forcable lossesof upto 35dB for T1 lines.
This is useful for terminating a circuit with the
T-BERD 107A.

DSX-MON — Provides a nominal 100 Q of
inputimpedance and compensates forresistive
loss. The DSX-MON setting is useful for moni-
toring T1 lines at DSX monitor points which are
resistor-isolated.

LBO Switch

This four-position switch provides four different
Line Build-Outs (LBO). The LBOvaluesare(,-7.5,
-15,and -22.5 dB and are indicated by the illumina-
tion of the appropriate LED. The selected cable loss
affects thetransmit signal only.

If ransmitting directly into the span at the Network
Tnterface Unit (NIU), select the appropriate LBO
setting to avoid sending too strong a signal into the
first repeater. The LBO value plus the receive level
(dBdsx measurement) should range between-15 and
-22.5 dB. For example, if the receive level is -10
dBdsx, the LBO should be setio-7.5dB (-104+-7.5
=-17.5dB). Hreplacing an NIU, the LBOshouldbe
set to the same level as the replaced NIU.
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3.3.2 Test Connections

The foltowingtop panel jacks are used at central
office or custormer premises test locations (DSX-1
patch panel, distribution frame, NIU, or CSU) to
connecttothe T1 circuit under test. These jackscan
alsobeused with the T-BERD T1 Repeater Extender
toaccessthe T1 circuit at span repeaters.,

RX Jack (4’
This bantam jack receives the input signal. Use the

RXINPUT switch to set the line termination for the
connection.

TX Jack 25>

This bantam jack connects the T-BERD 107 A trans-
mit ontput to the circuit under test. Use the LBO
switch 1o set the output level. This connector also
provides the simplex current path to the RX jack.

REF Jack (i1

This bantam jack provides a connection for a T1
reference clockinput for useintiming slips measure-
ments. This jack provides anominal 1000 Q2 termina-
tion and accepts resistively attenuated signals over
therange +6to -24 dBdsx.

VF QUT Jack

This 600 bantam jack provides aDS0or VF signal
output to an external TIMS or analog test set for
in-depth analysis.
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3.4 MAINFRAME — TESTRESULTS

Once the T-BERD 107A is configured and
connected to the cireuit, use the following switches
andindicators to initiate the test and collect the test
results. Figure 3-5 illustrates the switches andindica-
tors required to verify the results.

%  RESTART switch
#  DISPL LIGHT switch
#  CATEGORY switch
% RESULTS switch
% Status LEDs 7
#  Alarm LEDs
%  HISTRESET switch :
#  SUMMARY category messages

ALARMS.
(S sisnAL Lass
3 5} FRAME LOSS
€D raTTERN OB ]
€243 enps nEnarry.

d 1 () € TXORES ZERDS.
O ranmarne T e venownam |
merenmevse | § Q@ As

LOW BATTERY
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RESTART Switch

This switch causes a test restart that affects all
functions related to the test in progress, such as test
results, Status LEDs, and History LEDs. Pressing
and holding this switch during power-up clears non-
volatile RAM (NOVRAM). Clearing NOVRAM
setsallthe parameters to their factory default settings
aslistedin Appendix A.

DISPL LIGHT Switch

This switch illuminates the front-panel display for
bettervisibility in low light conditions. When pressed
once, the display illuminates for 30 seconds. When
pressed twice within 30 seconds, the display iHumi-
nates and remains illaminated wntil the switch is
pressedathird time.

CATEGORY Switch ::

This switch selects the test results category. Similar
testresults are grouped undera category. The catego-
ries are SUMMARY, ERRORS, SIGNAL, and
TIME. The DATALINK category is available when
the SL.C Datalink Decode Option is installed. The
CATEGORY switch consists ofup-arrow and down-
arrow switches, which scroil through the categories
in either direction. The test results categories are
discussed in detail in Section 5 Test Results.
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RESULTS Switch

Thisswitch selects the testresult displayed within the
selected category. The RESULTS switch consists of
up-arrow and down-arrow switches, which allow the
operator to scroll through and display the test results
within the selected category. The test results are
discussed indetailin Section 5 Test Results.

Collecting TesiResulis

During a test, the available test results and signal
measurements are continucusly updated. The test
results are divided into four categories. The first and
most commonly used category is the SUMMARY
category. During the initial test setup procedure, the
SUMMARY category displayskey non-zero or out-
of-specification results. Refer to Section 5 Test Re-
sults for more information on the test results. The
available categories andresults include:

SUMMARY Category

BITERRORS BitErrors

VIOLATIONS  Bipolar Violations (BPVs)

FRMERRORS  Frame Errors

CRCERRORS - Cyclic Redundancy Check
(CRC)Errors

RXFREQ, Hz Receive FrequencyinHz

TIMINGSLIP  Timing Slips
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AlS —THuminates when 2048 consecutive ones
are detected inan unframed format.

Low Battery — llluminates approximately 15
minutes before the battery is completely drained
of power. The battery is recharged as necessary
anytime AC powerisapplied. For afull charge,
recharge the battery for approximately eight
hours with the instrutnent turned off. Refer to
Section 2.7 Battery Replacement for additional
information.

HIST RESET Switch 15

Pressing this switch clears all History LEDs. Note
thatthis switch does notrestart atest, nor does it affect
any of the current LEDs or accurnulated test results.
The RESTART swilch also clears the illuminated
History LEDs,

SUMMARY Category Messages

The SUMMARY category provides a convenient
way to monitor specific results and measurements
without having to scarch through the other catego-
ries, The SUMMARY category atso provides anum-
berof messages indicating whether the results are in
orout of specification.

The SUMMARY category is selected by pressing the

CATEGORY switch. When the categoryis selected,
the name appears inthe CATEGORY dispiay.
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During initial acquisition of the received signal, the
SUMMARY category should be displayed. The fol-
lowing messages can appear during signal acquisition:

ALL RESULTS OK-— Message appears when
allsurnmary resuits are error-free or meet speci-
fication boundasies.

ALL RESULTS UNAVAILABLE — Message
appears at atest restart when the instrament has
notsynchronized with thereceived signal.

When an error is detected, the appropriate test result
appears inthe RESULTS display. Referto Section 5
Test Results formore information on the results that
appearinthe SUMMARY category.

3.5 MAINFRAME
—TROUBLESHOOTING CONTROLS

During T1 circuit testing, itis often necessary to
determine the location of problems identified through
testing. This often involves gathering additional in-
formation by sectionalizingthe T1 spantoisolate the
problem. Figure 3-6illustrates the following trouble-
shooting controls and indicators that areused to help
sectionalize the T} circuit.

% LOOP CODES switch 4
% LOOP UP switch %
% 1.00P DOWN switch
Pre-Existing Loop LED (&%

¥ ERRINS switch %,
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PRE-EXISTING LOOP. =

BRIDGE

DX MON{D

LOOP CODES Switch

Thisswitch selects the type of loop code transmitted
and respondedtoby the T-BERD 107 A: CSU, NIU,
or PROG. The T-BERD 107A cantransmit loop-up
and loop-down codes (LOOP UP and LOOP DOWN
switches) to devices that can respond toin-band loop
codes or out-of-band (ESF datalink)} loop codes.
These loop codes enable the T-BERD 107A to
establish anout-of-service loopback anywhere along
the span. Loopcodes can be sent framed orunframed.

The following auxiliary functions are used in con-
junction withthe LOOP CODES switchto determine
theloop codesthat are transmitted and responded to
by the T-BERD 107A (sec Section 4 Auxiliary
Functions):

AUX PGM LPUP — Programs the program-
mable loop-up cade.

AUX PGM LPDN — Programs the program-
mable loop-down code.
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AUXAUTORESP — Determinesifthe T-BERD
107 A responds to the selected loop code and
establishes aloopback.

AUX LOOPCODE — Determines what CSU
loop code is transmitted or responded to when
the 1.OOP CODES switch is set to CSU, NIU,
and PROG.

LOOP UP Switch

This LED switch controls the transmission of the
loop-upcode. The LED withinthe LOOP UP switch
iNuminates for the duration of loop code transmis-
sion. The switchisdisabledin TI TLB and TI LLB
modes.

To verity the looping of the circuit, observe the Status
LEDs forindications of synchronization to the trans-
mitted signal, insert a single error in the transmitted
signal, andobserve the received signal. If the inserted
error does not appear on the received signal, the
circuit failed to loop up properly.

When the LOOP UP switchis pressed, the following
occurs:

%  Theloopcodeiscontinuously transmitted
until an appropriate responseis detected at
the T-BERD 107 A receiver, apre-existing
loopis detected, apre-determined time-out
interval of three seconds (out-of-band pay-
loadonly)isexceeded, any major switchis
pressed, or the LOOP UP switch is pressed
again.
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LOOP DOWN Switch

H an in-band loop code is selected, the
transmitied loop code overwrites the se-
lected data pattern and LOOP UP appears
inthe PATTERN display. If an ESF out-of-
band loop codeisselected, the loop code is
transmritied in the datalink and does not
overwritethe test pattern.

The switch LED illuminates while trans-
mitting the loop code.

This LED switch controls the transmission of the
Ioop-downcode, The LEDwithinthe LOOP DOWN
switch illuminates for the duration of loop-code
transmission. The switchisdisabledin T! TLB and
T1LLB modes.

When the LOOP DOWN switch is pressed, the fol-
fowing occurs:

#
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The loop code is continnousty transmitted
until an appropriate response is detected at
the T-BERD 107A recciver, a pre-deter-
mined time-outinterval {three seconds for
out-of-band payload, 250 milliseconds for
out-of-band line) is exceeded, any major
switch is pressed, or the LOOP DOWN
switchis pressed again.

If ap in-band loop code is selected, the
transmitted loop code overwrites the se-
lected data pattern and LOOP DN appears
inthe PATTERN disptay. If an ESF out-of-
bandloopcodeisselected, theloopcodeis
transmitted in the datalink and does not
overwrite the test pattern.

The switch LED illuminates while trans-
mitting the loop code.




Pre-Existing Loop LED :

Thisred LED illuminates whenapre-existing loop
is detected. The Pre-Existing Loop LED illumi-
pates and remains illuminated for five seconds
during an in-band loop-up attempt when an in-band
Ioop-up code is detected within one and a half
seconds from the start of loop-up code transmis-
sion. When a pre-existing loop is detected, the
transmission of the in-band loop-up codeis imme-
diately halted, and the LOOP UP switch LED is
extinguished.

ERR INS Switch

This switchinserts a single logic error and a single
BPV into the transmitted data stream cach time itis
pressed. When performing out-of-service tests, use
the ERR INS switch to ensure continuity of the
systern.,

Logicerrors and BPVs canbeinsertedin all transmit-
ted signals, except when T{ LLB mode is selected.
Logicerrors and BPVs are inserted withoutregard io
B&ZS coding sequences. This may cause the same
error multiplication (one inserted error causing mul-
tiple errors) that occurs on arepeatered span. Errors
arerandomly inserted on data bits (99.48% probabil-
ity)and frame bits {0.52% probability). If the inserted
error overwrites a data bit while in T1 ESF, it will
cause a CRCerror.
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The T-BERD 107A can generate a printout manu-
ally or automatically. The printouts provide a hard copy
of the test results and the instrament configuration. The
print function is controlled through the following auxil-
1ary functions (see Section 4 Auxiliary Functions):

AUX PRINT — Selects the type of printout
(results or controls) and initiates the printout.

AUX BUF CLR — Clears the print buffer of all
stored printouts.

AUXPRIINTV — Determines the time interval
between awtomatic results printouts during a
timed test.

AUXPRI EVNT — Selects the type of event that
automatically generates aresults printout.

The following connector is used to generate
printouts.

PRINTER Connector

This female, 8-pin DIN-type connector serves as the
RS-232 printer interface connector. Itis configured
with DCE pinouts to connect the T-BERD 107A to
the PR-40A or compatible printer, The connector
interface is configured with the following auxiliary
functions (see Section 4 Auxiliary Functions):

AUX PRNTPORT — Sets the interface pa-
rameters. BAUDRATE selections are 300,
1200, 2400, 4800, and 9600. PARITY selec-
tions are NONE, ODD, and EVEN. TERM
232 selections are CR (Carriage return) and
CRLF (Carriage Return-Linefeed).
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3.7 SLC DATALINK DECODE OPTION
__INTRODUCTION = ..

The SLC Datalink Decode Option (107A-1)
provides the T-BERD 107 A with the ability to moni-
tor and report on the SLC Mode | and SLC Mode 2
datalink. This option adds the DATALINK category
with two SLC datalink alarmresults. In addition, this
oplionenablesthe T-BERD 107A todisplay and store
SLC datalink alarm and mainfenance messages.

©:7%; Unless indicated, the capabilities of the

mainframe are applicable to the SLC Data-
tink Decode Option.

3.8 SLCDATALINKDECODE OPTION

MODE Switch

The following modes are added to the operating mode
selections in place of the standard T1 SLC mode.

SLC-M1 — SLC-Mode 1 mode configures the
T-BERD 107A to monitor the SLC-Mode 1
datalink on SLC-96 circuits.

$1.C-M2 — SL.C-Mode 2 mode configures the

T-BERD 107A to monitor the SLC-Mode 2
datalink on SLC-96 circuits.
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3.9 SL.C DATALINK DECODE OPTION
— TEST RESULTS

CATEGORY Swiich

In addition to the four standard mainframe catego-
ries, the following category is added to the switch
selections.

DATALINK ~— The DATALINK category in-
cludes the SLC Alarm Seconds and Alarm Field
Size test results that are taken from the SLC
datalink signal.

Collecting Test Resuits

With the SL.C Datalink Decode Optioninstalled. the
testresults are divided into five categories. The test
results in each selected category are displayed by
pressing the RESULTS switch. Following are the
additional category and results.
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ADVANCED STRESS PATTERNS
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3.10 ADVANCED STRESSPATTERNS
__OPTION—INTRODUCTION

The Advanced Stress Patterns Option { 107A-2)
adds seven T'1 stress patterns to the T-BERD 107 A,
The seven T1 stress patterns are designed to stress
test the timing recovery circuits and span-line re-
peater ALBOcircuitry.

#: Unless indicated, the capabilities of the
mainframe are applicable to the Advanced
Siress Patterns Option.

3.11 ADVANCED STRESS PATTERNS
OPTION — TEST SETUP

PATTERN Switch

In addition to the standard mainframe test patterns,
the Advanced Stress Patterns Option adds the fol-
lowing T1 stress patterns. Unless otherwise indi-
cated, these pattemns can be transmitted framed or
unframed. See Appendix C for the bit and hexadeci-
mal patterns.

T1 DALY —This 55-octet pattern has one byte
different than the 35 OCTET pattern. This
change enables the pattern to meet ones density
and maximum zeros criteria.

T1-2/96 — This 96-octet pattern canbe used to

detect faulty M 12 cards inDS3 equipment. The
pattern consists of a long series of high ones
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density octets followed by quick changes from
averageones density tolow ones density octets.
‘When the patternis frame aligned, it providesa
SUmaximum of 15 zeros and meets the ones
density criteria. This pattern causes false frame
synchronization on D4-type framed circuits.

T1-3/54 —This 54-octet pattern can beusedto
stress testrepeater pre-amplification, equaliza-
tion, and autormatic line build-out (ALBO) ¢ir-
cuitry. The pattern consists of rapid transitions
from low ones density to high ones density
octets. When the pattern is frame aligned, it
exceeds the maximum zeros criteria and should
only betransmitted overtherepeatered span and
notthe network.

T1-4/120 —This 120-octet pattern can be used
1o stress test equalization circuits between T1
multiplexers. This pattern is similar to the
T1-2/96 pattern and consists of rapid changes
from high ones density to minimum ones den-
sity octets. When the pattern is frame aligned, it
contains a maximum of seven zeros and meets
the ones density criteria.

T1-5/63 —This 53-octet pattern canbe used to
stress fest repeaterequalization circuits and au-
tomatic line build-out {ALBQ) circuitry. The
pattern consists of rapid transitions from high
ones density octets to low ones dengity octets.
When the pattern is frame aligned, it does not
exceed the maximum zeros criteria, butitdoes
exceed the 8(n+1) ones density criteria. The
pattern should only be transmitted over the
repeatered span and not the network.
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55 OCTET — This 55-octet pattern can be
used to stress test repeater timing recovery
and ALBO circuitry. The pattern consists of
rapid transitions from high ones density octets
to low ones density octets. When the pattern is
frame aligned, it violates the maximum zeros
and ones density criteria. The pattern should
only be transmitted over the repeatered span
and not the network.

MIN/MAX — This 72-octet minimum/maximuem
density pattern canbeused to stress test repeater
pre-amplification, equalization, and ALBOcir-
cuitry. The pattern consists of rapid transitions
from low ones density to high ones density
octets. When the pattern is frame aligned, it
meets the maximum zeros and ones density
criteria.
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3.12 ENHANCED ESF OPTION
_—INTRODUCTION

The Enhanced ESF Option {107A-3) provides
the comprehensive and advanced test capabilities
required forinstalling and maintaining ANSIT1.403
ESFcircuits. This option provides monitor and emiz-
lation capabilities of the one-second broadcast of
Performance Report Message (PRM), perthe ANSI
T1.403 specification.

The Enhanced ESF Option also adds the
SMARTNIU operating mode, which provides ac-
cess to the T'1 span performance statistics recorded
by the Westell 3114-40, -50, or -90 NIU/Perfor-
mance Monitor. This operating mode also supports
the Clear Results and Set Clock features of the
NIU/Performance Monitor.

#0717 Unless indicated, the capabilities of the
mainframe are applicable to the Enhanced
ESE Option.

3.13 ENHANCED ESF OPTION
— TESTSETUP

MODE Switch

In addition to the standard mainframe operating
modes, the following modes are added to the switch
selections:

SMARTNIU -— Smart NTU/Performance Moni-

tormodeconfigures the T-BERD 107Atoquery
the Performance Monitor portion of the Westell
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combined NIU/Performance Monitor equip-
ment for the T1 span statistics it recorded.
When this mode is enabled, all unrelated func-
tions are disabled, framing is set to T1 ESF,
and the transmitted pattern is set to 1:1. The
SMARTNIU mode enables three functions;
Query, Clear Results, and Set Clock.

PATTERN Switch

Whenthe SMARTNIU modeis enabled, the follow-
ing switchselections are available:

RESULTS —The RESULTS position activates
the Query function of the SMARTNIU mode,
which queries, retrieves, and stores the perfor-
mance monitor statistics. When RESULTS is
selected, the RCVD, LOOP CODES, LOOPUPR,
LOOP DOWN, and ERR INS switches are dis-
abled. One complete set of performance moni-
tor statistics can be stored at a time, so
previously stored statistics are cleared from
the T-BERD 107A by the next query,

SETUP — The SETUP position allows the
T-BERD 107A to either clear the recorded
statistics from the NIU/Performance Monitor or
setthe NIU/Performance Monitortime and date
to match the T-BERD 107A’s time and date.
The Clear Results function is performed after
the results are retrieved using the CLEARNIU
selection. The Set Clock functionis performed
using the SET CLOCK position.
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Auxiliary Functions

The following auxiliary function controls the setup
and operation of the Enhanced ESF Option (see
Section4 Auxiliary Functions):

AUX DATALINK — When the Enhanced ESF
Option is installed, this auxiliary function is
usedto select the PRM transmit emulation mode
and to determine whether or not the T-BERD
107 A willdisplay PRMs, as well as todetermine
whether ornotthe T-BERD 107A will display
BPMs and to program eight-bit BPM comumands.

3.14 ENHANCED ESF OPTION
_TESTRESULTS

RESTART Switch

When the T-BERD 107A 1s in the SMARTNIU
mode, regardless of whether the SETUP window or
RESULTS window is displayed, pressing the RE-
START switch activates the Query function and
retrieves the T'1 span performance statistics from the
NIU/Performance Monitor. The T-BERD 107 A dis-
playsthe PIR resuli for both directions (AZand ZA)
and periodically flashes the following message.

QUERY IN PROGRESS/H### OF nnn RE-
CEIVED — indicates the Query function is
continuing and has retrieved z portion of the
total messages stored in the NIU/Performance
Monitor, where ### is the number of messages
retrieved and snn is the number of total mes-
sages stored inthe NIU/Performance Monitor.
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When the Query function stops, the T-BERD 107A
displays the PIR result for both directions (AZ and
ZA) and periodically flashes one of the following
messagestoindicate the results:

QUERY COMPLETE/ALL DATA OK — indi-
cates Query functioniscomplete withnoerrors
reported.

QUERY COMPLETE/ERRORS DETECTED
indicates Query functionis complete withoneor
ROre Crrors reportf:d.

QUERY FAHURE/NO DATAAVAILABLE —
indicates the Query function failed withno data
retrieved. Query failure was caused by loss of
signal, loss of frame, excessive re-fransission
of a message, timeout of a response to a query
message, orloss of power.

QUERY FAILURE/PARTIAL DATA OK —in-
dicates the Query function failed with some
messages retrieved. Theretrieved datareported
no errors. Query failore was caused by loss of
signal, loss of frame, excessive re-transmission
of a message, timeout of a response to a query
message, orloss of power.

QUERY FAILURE/ERRORS DETECTED —-
indicates the Query function failed with some
messagesretrieved. Theretrieved dataincluded
error messages. Query failure was caused by
lossof signal, loss of frame, excessive re-trans-
mission of a message, timeoutof aresponse to
aquery message, or loss of power.
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CATEGORY Switch

When the T-BERD 107A is in the SMARTNIU
maode withthe SETUP position selected, pressing the
CATEGORY switch activates the Set Clock func-
tion. The message SET CLOCK IN PROGRESS is
displayed for approximately ten seconds. Whenthe
Set Clock function stops, the T-BERD 107A dis-
plays one of the following messages toindicate the
results.

SET CLOCK FAILED — indicates the Set
Clock function failed to set the time and date to
matchthe T-BERD 107A’ s time and date. This
could be the result of poor connections. Check
the T circuit connections and try again.

CLOCK SET — indicates the Set Clock func-
tion has set the NIU/Performance Monitor lime
and datetomatchthe T-BERD 107A’ stime and
date.

RESULTS Switch

‘When the T-BERD 107A is in the SMARTNIU
mode wihtthe SETUP position selected, pressing the
RESULTS switch activates the Clear Results func-
tion of the NIU/Performance Monitor. The message
CLEAR NIU IN PROGRESS is displayed for ap-
proximately ten seconds. When the Clear Resulis
function stops, the T-BERD 107 A displays one of the
following messages toindicate the results.

CLEAR NIU FAILED — indicates the Clear
Results function failed to clear the NIU/Perfor-
mance Monitor of all messages. This could be
the result of poor connections. Check the T1
circuit connections and try again.
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NIU CLEARED - indicates all results are
cleared from the NIU/Performance Momnitor,

Collecting Test Results

When in the T1 ESF or FT'1 ESF modes, the ESF
datalink far-end PRM results enable the T-BERD
107 A to monitor and report on the status of the ESF
datalink PRM asdescribedin the ANSIT].403-1989
standard. The far-end PRM results appear in the
DATALINK and SUMMARY categories and include;

PRM TIME Received Performance
ReportTime

FARFRMES Far-End Frame Error
Seconds

FARFRM SES Far-End Severely Fr-
rored Framing Seconds

FAR BPV SEC Far-End BPV Seconds
FAR SLPSEC Far-End Controlled Slip

Seconds

FARPRMSEC Far-End Performance
Report Seconds

FARCRCERR Far-End CRC Error
Events

FCRC1 Far-End CRCBin 1

FCRC2-5 Far-End CRC2t0 5 Bin
(Bin?2)

FCRC6-10 Far-End CRC6to 10
Bin(Bin3)

FCRC11-100 Far-End CRC 11t0 100
Bin (Bin4)

FCRC101-319 Far-End CRC 101 t0 319
Bin(Bin %)

FCRC>319 Far-End CRC319t0 333
Bin (Bin 6)

PAY SRC Far-EndPayload Source/
Loopback
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The far-end PRM results are available when the
ESF operating mode is selected and the AUX
DATALINK functon PRM RCVR is ON. The far-
end PRM results are also available in the AUTO
LLB and T1 LLB modes.

In the SMARTNIU mode, the NItU/Performance
Monitor stored statistics can be retrieved, but they
cannot be displayed inthe RESUL TS display. Only
the Performance Indication Ratios are displayed as
percentage values representing the overall perfor-
mance of the circuitin each direction.

stanti®

e pousi o ion:

The retrieved data is only available as a Smart NIU
Results printout. The T1 circuitis monitored in both
directions, and the results are stored as either AZ (CO
to NIU) or ZA (Customer to NIU). The statistics are
recorded andidentified as follows:

CVL — Line Coding Violations is a count of
bipolar violations that are not part of a BEZS

sequence.

ESL - Line Errored Seconds is a count of
secondsinwhich at least one CVL has occurred.
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SESL — Line Severely Errored Seconds is a
count of seconds in which 1544 ormore CVLs
have occurred (corresponds to abit errorrate of
10E-3).

UASL — Line Unavailable Seconds is a count
of seconds that aline was unavailable. A lineis
unavailable whentenormoreconsecutive SESLs
OCCUT,

CVP — Path Coding Violation is a count of
CRC-6errors or frame errors.

ESP — Path Errored Seconds is a count of
secondsinwhich atleastone CVPhas occurred.

SESP — Path Severely Errored Seconds is a
countofseconds in which 330 0r more CVPs or
eight ormore frame errors have occurred.

UASP — Path Unavailable Secondsis a count
of seconds that aline was unavailable. A lineis
unavailable whentenormore consecutive SESPs
occur,

PDVS - Pulse Density Violation Seconds isa
count of seconds in which 16 consecutive zeros
have occurred (8 consecutive zeros for B8ZS
encoding).

B8ZS — BEZS Violation Secondsis acount of
seconds inwhich a B8ZS codeisdetectedona
non-B8ZS circuit. This parameterisnot valid on
BEZS circuits.
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MSEC - Monitored Seconds is a count of
seconds in which valid performance informa-
fionisrecorded.

STAT — Status Register is aneight-bit register
with the following bits: Bit 1 - Loopback Re-
quest, Bit 2 - Data Incomplete Indicator, Bit
3 - Loss of Signal Indicator, Bit 5 - Loss of
Power, Bit 6 - Alarm Indication Signal (AIS),
Bit7-Yellow Alarm, and Bit & - Qut-of-Frame.

PIR — Performance Indication Ratio is a per-
centage providing a*““quick glance” indication
of the performance of the span. The closer the
numberis to one-hundred, the better the perfor-
marnce.

3.15 ENHANCED ESF OPTION
—PRINTERCONTROL.

PRINT Switch

When in SMARTNIU mode, press the PRINT switch
RESULTS position to generate a SMART NIU re-
sults printout. The printoutlists the statistics retrieved
from the NIU/Performance Monitor at the end of a
standard results printout. A complete SMART NIU
results printout wiil list recorded results for the cur-
reathour (CURRENT HOUR), each of the previous
23 hours (HISTORY HOUR 01 through HISTORY
HOUR 23), the current day (CURRENT DAY), and
the previous week (HISTORY DAY 01 through
HISTORY DAY 07) in the format that follows.
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13:3408-27-93

SMART NIU RESULTS DATA COLLECTED
AT: :

Key for STAT res.

Looped Back

Unuged
Power Loss
ALS

= Yellow Alarm

W ~I v A e W N

out of Frame

AZ-PIR EFS: 100%

<=91%

ZA~PIR EFS: 100%
<=91%

CURRENT HOUR
AZ-CVLI : 1372262
AZ-SBESL: 0
AZ-CVE : 1372261
AZ~-SBSP: G
AZ-PDVS: G
A7 ~MSEC: 0
ZA-CVL, 358367
ZA-8SESL: NA
ZA-CVP 356889
ZA-SESP: NA.
ZA-POVS: NA
ZA-MSEC M
HISTORY HOUR 01
AZ-CVI 0

Data Incomplet
Loss of Signal

AZ-PIR STAT:

ZA-PIR STAT:

08-27-93

13:00
AZ-ESL 14
AZ-UASL: 0
AZ-ESP : 14
AZ-UASP: o
RZ-BEZS: o
AZ-GTAT: 21
ZA-ESL : 3518
ZA~UASL: A
ZA-ESP 0
TA-UASE: NA
TA-REZS: NA
ZA-STAT: NA!
12:00 08-27-93
AZ-ESL '

08




3.16 SMART LOOPBACK/COMMAND
CODES OPTIONS
_INTRODUCTION ..

The Intelligent Network Support Option
(107A-4) enables the T-BERD 107A toloopupand
foop down intelligent T1 repeaters.

3.17 SMARTLOOPBACK/COMMAND
~ CODES OPTIONS —TEST SETUP

AUX Switch

The Intelligent Network Support Option adds the
AUX SMARTNET function, which allows youto
select specific intelligent repeater types by manufac-
turer and model. It also adds anumber of intelligent
petwork equipment loop codes to the selections of
the AUX 1L.OOPCODE function. For more informa-
tion, refer to Section 4.2 Auxiliary Punctions,

The following auxiliary functions are affected by or
have an affect on the Intelligent Network Support
Option (see Section 4).

AUXLOOPCODE —Whenintelligentnetwork
equipmentis selectedinthe AUX SMARTNET
function, the loop code type and address (if
applicable) are selected from the AUX
LOOPCODE function.
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3.18 SMART LOOPBACK/COMMAND
CODES OPTIONS
..~ TROUBLESHOOTING

LOOP CODES Switch

Inthe PROG position, this switch enables voutosend
user-programmable loop codes to loop up or loop
down intelligent repeaters. The loop code is deter-
mined by the AUX LOOPCODE and AUX
SMARTNET functions. For moreinformation, refer
to Section 4.2 Auxiliary Functions.
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3.19 FRACTIONAL T1 (FT1) OPTION
.INTRODUCTION .

The Fractional T1 (FT1) Option (107A-5) pro-
vides fractional T1 modes for contiguous and
noncontiguous, 56KxN and 64KxN, FT1 testing
capabilities in D4, and ESF framing formats.

It also provides three FT1 stress patterns (63,
511, and 2047) for testing DDS and fractional T1
circuits. The FT1 Option replaces the 1000 Hz pattern
with four VF tones for insertion on single IS0
channels withinthe DS1 signal.

50078 Unless indicated, the capabilities of the
mainframe are applicabletothe FT1 Option.

3.20 FRACTIONAL T1 (FT1) OPTION
-~ TEST SETUP

MODE Switch

In addition to the mainframe operating modes, the
following FT 1 operating modes are also available:

#T1 D4 — D4 Superframe Fractional T1 mode
configures the T-BERD L07A to transmit and
receive D4 framed FT1 data. The FT1 D4 mode
is compatible with the D4 superframe format.

FT1 ESF — Extended Superframe Fractional

Timodeconfigures the T-BERD 107Atotrans-
mitand receive ESF framed FT'1 data.
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Auxiliary Functions

Inaddition to the standard mainframe auxiliary func-
tions, the following auxiliary functions are added to
the T-BERD 107A (see Section 4).

AUXFT1 CHAN-—The Fractional T1 Channel
Bandwidth auxiliary function selects the FT'1
channel bandwidth being testedin FT'1 circuits,

AUXFT1RATE —The Fractional T Channel
Rate auxiliary function sets the FT1 channel
rate.

AUXFT1IDLE — The Fractional T1 Idle Code
auxiliary function sets the FT1 idle code.

AUX VF TONE — The Voice Frequency Tone
Selection auxiliary function selects the VF fre-
guency and level of the transmitted VFtone. The
VFtoneis transmitted on only asingle channel,
which is the chanpel selected in the AUX VF
CHAN function.

The following auxiliary functions are affected by or
have an affect on the FT'1 Option (see Section 4).

AUX AUTORESP — When operating in the
FT1modesand AUTORESPONSE isenabled,
the T-BERD 107 A does notrespond to in-band
loop codes. However, the T-BERD 107A does
respond to ESF out-of-band loop codes when
configured for FT1 ESF operation, The AUTO
RESPONSE mode establishes afull bandwidth
loopback and bit errorrate test.
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AUX LOOPCODE — When FT{ modes are
selected, the T-BERD 107A sends in-band
loop codes within the selected FT1 channel
bandwidth. However, the T-BERD 107 A does
not respond to FT1 in-band loop codes. Out-
of-band loop codes are not affected by the FT'1
Option.

PATTERN Switch

When an FT1 modeis enabled, the following stress
patterns are available:

63 — A 63-hit (25-1) pseudorandom pattern that
generates a maximum of five sequential zeros
and six sequential ones.

511—A 511-bit (2% 1) pseudorandom pattern
that generates a masimum of eight sequential
zeros and nine sequential ones. This pattern is
generally used to test DDS and other circuits
operating below 9.6 kb/s.

2047 — A 2047-bit (211.1) pseudorandom pat-
tern that generates amaximum of ten sequential
zeros and eleven sequential ones. This patternis
generally used to test DDS and other circuits
operating between 9.6 and 56 kb/s.

<tone> — The tone frequency selected in the
AUX VF TONE function is displayed as a
pattern selection. The selectionis either 404 He,
1004 Hz, 2713 Hz, or 2804 Hz.
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When an FT1 mode is enabled, the following
stress patterns are affected:

VFTones — VFtones should notbe used when
the 56KxN datarate is selected.

BRIDGTAP and MULTIPAT — The
BRIDGTAP and MULTIPAT patterns are de-
signedforfull T1 bandwidth performance. These
patterns should notbe used for FT1 testing.

3.21 FRACTIONAL T1 (FT1) OPTION
—TROUBLESHOOTING

LOOP UP and LOOP DOWN Switches
When testing FT1 circuits, the T-BERD 107A in-

bandloop codes are transmitted within the selected
FT1 channel bandwidth orin the ESF datalink.
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4.1 INTRODUCTION

Auxiliary functions allow access to parameters
that are less frequently used and do not have dedi-
cated switches, When the AUX switchis pressed, the
LED within the switch illumninates and the character
display changes as follows:

#  AUX appears inthe MODE display.

The last selecied auxiliary function appears
inthe PATTERN display. If thisisthe first
use of the auxiliary functions since a
NOVRAM reset or the initial power up of
the instrument, /SER] is displayed.

#  Theauxiliary fonction’s parameters appear
inthe RESULTS display.

Once the auxiliary functions aredisabled, all the
displaysreturnto the previous values,

Table4-1 lists the available auxiliary functions.
The auxiliary functions are described in factory-
defaultorder.



Auxiliary

_Function Description
AUXUSERI1 User 1 Programmable
TestPattern
AUXUSER2 User2 Programmable
Test Pattern
AUXUSER3 User 3 Programmable
Test Pattern
AUXMULTIPAT MULTIPAT Pattern
Selection and Duration |
AUXDENSITY Ones Density Alarm
Contro!
AUXAUTORESP Automatic Loop Code
Response
AUXPGMLPUP Programmable Loop-
UpCode
AUXPGMLPDN Programmable Loop-
Down Code
AUXLOOPCODE @ LoopCodeSelect
AUXSMARTNET : IntelligentNetwork
Equipment Select*
AUXDATALINK : ESFDatalink Features
Select
AUXVFTONE VoiceFrequency
Tone**
AUXVEFCHAN VEChannel Selection
AUXVOLUME Volume
AUXTIMETST Timed Test
AUXTESTLEN TestLength
AUXPRINT Print
AUXBUFCLR Buifer Clear
AUXPRIEVNT Print Event

AUXPRIINTY
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Aux: fry
- Function

| AUXPRNTPORT
| AUXCLOCK
AUXFT1IDLE
AUXFTIRATE

AUXFT1 CHAN

; Description

Printer Interface Setup

; Time and Date

; Fractional T'1Idle
Channel Code**

Fractional T1 Rate
Select™*

Fractional Tt Channel

. Select**

* SmartLoopback/Commmand CodesOptionrequired.
* ¥ Practional T Optionrequired.

4.2 AUXILIARY FUNCTIONS

AUX USER1, USER2, and USER3
-~ Programmabie Test Patterns

FWD 10

REV END

101010101010
1010101010
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The AUX USERI1, AUX USER2, and AUX
TUSER3 functionsaliow three user-defined 3- to 24-bit
patterns to be programmed. These patterns are trans-
mitted when USER1, USER2, or USER3 is selected
withthe PATTERN switch. Each pattern is transmit-
ted from left to right as it is displayed. The factory
defauitsettings are 010100100 for the AUX USER 1
function, 001101110 forthe AUX USER?2 function,
and 110001110 for the AUX USERS3 function.

Usethe following procedure to change the pat-
tern setting.

AUX and PATTERN switch
Press the AUX switch to activate the auxiliary
fanctions. Press the PATTERN switch to se-
lectthe AUX USER1 function, AUX USER2
function, or AUX USER3 function.

Z. CATEGORY switch
Press the up or down arrow to move the
cursor {blinking bit) tothe bitto be toggled.
The up arrow moves the cursor forward
(FWDj} from left to right. The down arrow
moves the carsorinthereverse (REV) direc-
tion fromright to left.

4. BRESULTS switch
Press the up arrow totoggle the selected bit
(blinking digit) between “1” and “0”.

i

CATEGORY and RESULTS switches
Repeat Steps 2 and 3 until the desired bit
pattern is complete, Move to the last bit of
the pattern.
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4. RESULTSswitch
Press the down arrow to END the pattern at
the current bit (blinking digit). Any bits dis-
played to the right of this bit are deleted.

. AUXswitch
Press the AUX switch to return to the operat-
ing mode (AUX switch LED extinguished).

AUX MULTIPAT — MULTIPAT Pattern
Selection and Duration

The AUX MULTIPAT function controls the

duration of each test pattern of the MULTIPAT test
pattern sequence. The test patterns are transmitted
when the PATTERN switch is set to MULTIPAT.

PATTERN — Pressthe CATEGORY switchto

selecteach of the test patterns: ALL ONES, 117,
2INS8,3IN 24, and T1-QRSS.
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TIME — Press the RESULTS switch to set the
duration of the selected test pattern. The setting
0:00turns the selected pattern off. For therange
€:00 1o 1:00, the duration is setin 15 second
steps. Fortherange of 1:00140 15:00, the duration
is setin one minute steps.

Use the following procedure to change
MULTIPAT test pattern duration.

%, AUXand PATTERN switch
Press the AUX switchtoactivate the auxiliary
functions. Press the PATTERN switch to
selectthe AUX MULTIPAT function.

CATEGORY switch
Presstoselect ALLONES, 1:7,2IN8,3IN
24,0r T1-QRSS.

Z. RESULTS switch
Press to set the duration of the selected pat-
tern.

Z,  AUX switch

Press the AUX switch toreturn to the operat-
ing mode (AUX switch LED extinguished).
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AUXDENSITY — Ones Density Alarm Control

AUX PAT ALARM

DENSITY & =

850CT ON

The AUXDENSITY functioncontrols the op-
eration of the current and history Ones Density alarm
LEDs forthe 35 OCTET and 3 in 24 patterns in the
framed modes on the T-BERD 107A. When the
AUXDENSITY function forapattern is setto ON,
the current and history Ones Density LEDs for that
patiern function normally. When the AUX DEN-
SITY function for a patternis set to OFF, the current
and history Ones Density LEDs for that pattern are
suppressed once pattern synchronizationis obtained.
The current and history Ones Density LEDs might
illuminate during pattern synchronization acquisi-
tion and extinguish after achieving pattern synchro-
nization.

PATT - Press the CATEGORY switchtoselect
the test patitern: 55 OCT or3in 24,

ALARM - Press the RESULTS switch totoggle
the alarm selection between ON and OFF,



Use the following procedure 1o set the Ones

Density alarm status,

I

AUX and PATTERN switch
Press the AUX switch to activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUXDENSITY function.

CATEGORY switch
Press to seiect either 550CT or3in 24.

RESULTS switch
Press to set the Ones Density LEDs ON or
OFF.

AUX switch
Pressthe AUX switch to returntothe operat-
ing mode.

AUX AUTORESP
— Automatic Loop Code Response

e R
AUTORESP I
AUTO

RESPONSE |
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The AUX AUTORESP function determines
whether or not the T-BERD 107 A enters or leaves
automatic line loopback mode (AUTO LLB) in
response toreceived loopcodes. Pressthe RESULTS
switchto selectone of the following:

NO RESPONSE — T-BERD 107A does not
respond toreceived loop codes.

AUTO RESPONSE — T-BERD 107A auto-
matically responds to received loop codes by
enabling or disabling the AUTO LLB mode.
The instrument only responds to loop codes
matching the loop code selected fromthe AUX
CSULOOP function or AUX NIULOOP func-
tion. Ifthe T-BERD 107Aissetto TI TLB or'T1
LLB mode, the instrument does not respond to
the received loop codes.

When the AUX AUTORESP function is setto
AUTORESPONSE, the T-BERD 107A enablesthe
AUTO LLB mode after receiving five seconds of
in-band loop-up code or after receiving 250 ms of
ESF out-of-band loop-up code. The AUTO LLB
modeis disabled after receiving the in-band or ESF
out-of-band loop-down code. When AUTO LLB
mode is disabled, the instrument returns to the previ-
ously selected operating mode. Refer to the MODE
switch description in Section 3 Instrument Descrip-
tion for more information on the AUTO LB mode.

Use the following procedure to select a loop
code response mode.

4. AUXand PATTERN switch
Press the AUX switchtoactivate the auxiliary
functions. Press the PATTERN switch to
selectthe AUX AUTORESP function.
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% RESULTS switch
Press to select NO RESPONSE or AUTO
RESPONSE.

% AUX switch
Press the AUX switch toreturn to the operat-
ing mode (AUX switch LED extinguished).

Consider the following auxiliary functions and
switch when changing the AUX AUTORESP func-
tion:

#  AUXPGMLPUP function
% AUXPGMLPDN function

%  AUXLOOPCODE function
*  LOOP CODES switch
AUX PGM LPUP

— Programmable |L.oop-up Code

The AUX PGMLPUP function enables a 3-to
8-bit user-defined loop-up code to be programmed.
This allows the T-BERD 107A to transmit and
respond to non-standard loop codes. The loopcodets
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transmitted from leftto right as displayed. The pro-
grammed foop-up code is transmitted whenthe LOOP
CODES switch is set to PROG and the LOOP UP
switchis pressed.

Whenthe T1, T1D4, T1 DID,or T1 SLCmode
isselected, the loop code is transmitted as anin-band
loop code. When the T1 ESF mode is selected, the
leop code can be transmitted in-band or out-of-band
depending onthe AUX CSULOOP function setting.

Use the following procedure to program the
loop code.

4. AUX and PATTERN switch
Press the AUX switch to activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUX PGM LPUP function.

Z. CATEGORY switch
Press the up or down arrow to move the
cursor (blinking bit) to the bit to be toggled.
The up arrow moves the cursor forward
(FWD) from left to right. The down arrow
moves the cursorinthe reverse (REV) direc-
tion from right to left.

% RESULTS switch
Press the up arrow to toggle the selected bit
{(blinking digit) between “1” and “0”.

4, CATEGORY and RESULTS switches
Repeat Steps 2 and 3 until the desired loop
code is complete. Move to the end of the
programmed loop code.
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% RESULTS switch
Pressthe down arrow to END the loop code
at the current bit (blinking digit}, thereby
setting the loop code’s length. Any bits dis-
played after this lastbit are deleted.

% AUXswitch
Press the AUX switch to return to the operat-
ing mode (AUX switch LED extinguished).

Consider the following auxiliary functions and
switches when changing the AUX PGMLPUP func-
tomn

&

AUXPGMLPDN function
AUX AUTORESP function
AUXLOOPCODE function
#  LOOP CODES switch

#  LOOP UP switch

#  LOOQPDOWN switch

&

AUX PGM LPDN
- Programmable Loop-Down Code

PGM LPDN
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The AUX PGM LPDN functionenablesa3-to
8-bituser-defined loop-down codeto be programmed.
This allows the T-BERD 107A to transmit and
respondto non-standard loop codes. The loopcodeis
transmitted from left to right as displayed. The pro-
grammed loop-down code is transmitted when the
LOOP CODES switch is setto PROG and the LOOP
DOWN switchis pressed.

Whenthe T1, TiD4, TIDID,or T1 SLC mode
is selected, the loop code is transmitted as anin-band
loop code. When the T1 ESF mode is selected, the
loop code can be transmitted in-band or out-of-band
depending onthe AUX CSULOOP function setting.

Use the following procedure to program the
loop rode.

AUX and PATTERN switch
Pressthe AUX switchto activate the auxiliary
functions. Press the PATTERN switch to
select the AUX PGM LPDN function.

i

2z, CATEGORY switch

Press the up or down arrow to move the
cursor (blinking bit) to the bit to be toggled.
The up atrow moves the cursor forward
(FWD) from left to right. The down atrow
moves the cutsor in the reverse (REV ) direc-
tionfromright to left.

RESULTS switch
Press theup arrow to TOGGLE the selected
bit{(blinking digit} between 1" and “0”.

L
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#. CATEGORY and RESULTS switches
Repeat Steps 2 and 3 unti] the desired loop
code is complete. Move to the end of the
programmed loop code,

RESULTS switch
Press the down arrow to END the loop code
at the current bit (blinking digit), thereby
setting theloop code’s length. Any bits dis-
played after this last bit are deleted.

AUX switch
Press the AUX switch toreturnto the operat-
ing mode (AUX switch LED extinguished).

[

Consider the following auxiliary functions and
switches when changing the AUX PGM LPDN
function:

#  AUXPGMLPUPfunction
#  AUX AUTORESP function
#  AUXLOOPCODE function
#  LOOP CODRES swiich

% LOOP UP switch

#  LOOPDOWN switch

AUX LOOPCODE — Loop Codes Select

SELECT

A
v

CSUIN BAND
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The AUX LOOPCODE function selects the
transmitted loop code for the CSU, NIU, and PROG
posttions of the LOOP CODES switch. These selec-
tions also determine which loop code causes the
T-BERD 107A to establish the AUTO LLB mode.
The loop codes are transmitted when the LOOP UP
or LOOP DOWN switchis pressed. The appropriate
loop code is transmitted from leftto right.

When the LOOP CODES switchisinthe CSU
position, the RESULTS switch isused to selectone
ofthe following loop codes:

CSUIN BAND — The CSU in-band loopcodes
are transmitted or responded to in place of the
data or test pattern, Thein-band loop-upcodeis
10000. Thein-band loop-down codeis 100,

ESF LINE — Out-of-band line loop codes are
transmittedin the ESF datalink orresponded to
when received in the ESF datalink. They donot
overwrite the data or test pattern. The out-of-
band lineloopcode allowsthe T-BERD 107 Ao
establisha leopback with acompatible terminal.
The loopback affects all dataand framing bits.
The out-ot-band line loop-upcodeis 11111111
0111 0000, The out-of-band line loop-down
codeis 1111 11110001 1100. if this choiceis
selected when the modeisnot an ESF operating
mode, the CSUIN BAND loopcodeistransmit-
tedinstead.
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ESF PAYLOAD — Out-of-band payload loop
codes are transmitted in the ESF datalink. The
T-BERD 107A does not respond to an out-of-
band payload loop code. The loopback affects
only data bits; framing bits are not affected. The
out-of-band payloadloop-upcodeis 1111 1111
0010 1000. The out-of-band payload loop-
down code is 1111 1111 0100 1100. If this
choiceis selected when the mode isnotan ESF
operating mode, the CSUIN BAND loop code
istransmitted instead.

When the LOOP CODES switchis in the NIU
position, the RESULTS switchisusedto select one
of the following loop codes:

FAC1 — The 4-bit facility or network (smart
jack) loop codes allow the T-BERD 107A to
establish a loopback with acompatible facility
interface orrespondto afacility loop code. The
facility 1 (FAC1) loop-up code is 1100. The
facility 1 (FAC1}1oop-downcodeis 1110.

FAC2 — The 3-bit facility or network (smart
jack) loop codes allow the T-BERD 107A to
establish aloopback with a compatible facitity
interface orrespond to afacility loopcode. The
facility 2 (FAC2)} loop-up code is 11000. The
facility 2 (FAC2) loop-downcodeis 11100.

FAC3---These facility or network (smart jack}
loopcodes allow the T-BERD 107A toestablish
aloopback with a compatible facility interface
orrespond to afacility loopcode. The facility 3
(FAC3)loop-up codeis 100000. The facility 3
(FAC3)loop-down codeis 100,
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ESFNET — The ESF out-of-band network loop
codes allow the T-BERD 107A to establish a
loopback with a compatible terniinal or respond
to a network loop code. The ESF out-of-band
network loop-upcodeis 1111 11110100 1000.
The ESF out-of-band network loop-down code
isT111111100100100. Fthischoiceisselected
when the mode is not an ES¥ operating mode,
the FAC? loop code is transmitted instead.

When the LOOP COBDES switchisin the PROG
position, the CATEGORY switch is used to select
USER, one of the intelligent network equipment
codes {Smart Loopback/Command Codes Option
required), or ESFDL. The T-BERD 107A does not
respond to intelligent network equipment loop codes.

The availability of intelligent network equip-
ment loop codes is determined by the AUX
SMARTNET function. If the intelligent network
equipment is not selected or is set to NONE in the
AUX SMARTNET function, the selectiondoes not
appearin the AUXLOOPCODE function, Referto
Appendix Dfortables that listthe intelligent network
equipment, available addresses, and commands. The
USER, inteHigent network equipment type, and ESF
DL selections are described as follows:

USER — The in-band, 3- to 8-bit program-
mable, loop code settings of the AUX PGM
LPUP and AUX PGM LPDN functions are
transmitted or responded to by the T-BERD
HO7A.
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I0R - Theintelligent office repeater loop codes
allowthe T-BERD 107 A toestablish aloopback
of anintelligent office repeater. I the intelligent
repeater type (see AUX SMARTNET function)
has office repeaters that are addressable, the
RESULTS switchisusedtoprogramthe address.

L ———
LOOPCODE . .

(PROG)

ILR — The intelligent line repeater loop codes
allowthe T-BERD 107 A toestablish aloopback
of an intelligent line repeater. The RESULTS
switch is used to program the address.

ILR EXCH — The intelligent line repeater ex-
change code is used in conjunction with the
location code to allow the T-BERD 107A to
establish aloopback of an XEIL model 7853-000
intelligent line repeater. The RESUL TS switch
is used to program the exchange code. This
selection only appearsifthe AUX SMARTNET
functionis setto XEL.
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ILR LOC — The intelligent line repeater loca-
tion code is used in conjunction with the ex-
change code to allow the T-BERD 107A to
establishaloopback of an XEL mode] 7853-000
intelligent line repeater. The RESULTS switch
is used to program the location code. This sefec-
tion only appears if the AUX SMARTNET
functionis set to XEL 7853-000.

IOR CMD or IL.R CMD — The intelligent re-
peater commands aflow the T-BERD 107A 10
activate specific functions of intelligent office
and line repeaters. The availability of com-
mands is determined by the type of repeater (see
AUX SMARTNET function). The RESULTS
switch is used to select the command from
among the following available commands:

AlS Disable — Disables the automatic
AIS transmission for the repeater currently
inloopback. Presseither the LOOPUP or
L.OOP DOWN switch to send the AIS dis-
ablecode.

Arm/Disarm — Selects the arming/dis-
arming code. An arming code (LOOP UP
switch) is transmitted down the intelligent
repeater span to loop up the NIU and to
prepare the intelligent repeaters to loopup
or loopdown upon receipt of the appropti-
ately addressed loop codes. A disarming
code (LOOP DOWN switch) loops down
the NIU and all the intelligent repeaters on
the span.
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Auto Learn—Enablesthe T-BERD 107A
toreassign addressesto line repeaters. Press-
ingthe LOOP UP or LOOP DOWN switch
transmits the Auto Learn loop code, which
clears all current addresses from the span
repeaters. Theun, each repeater is automati-
cally assigned a new address based on its
position on the span. The first repeater is
assigned address 01, the second one is
assigned address 02, etc. Each repeater
acknowledgesits new address by returning
an address oraddress code (biterrors). The
process continues untif all the repeaters on
the span have been assigned a new address
(no more address or address codes are
received).

Auto Query--—Enablesthe T-BERD 107A
to query each line repeater on the span for
itsaddress. Pressing the LOOP UP or LOOP
DOWN switch transmits the Auto Query
loop code, whichsequentially queries each
line repeater for its address. The first line
repeater responds with its address or an
address code (biterrors). If an address code
of 555 is displayed, the repeater has no
assigned address. The RESULTS display
is blanked for approximately five seconds.
Then, the second line repeater responds
with its address. The address and blank
display cycle continues until each line re-
peater hasresponded withits address. Ifthe
process is interrupted for any reason, the
Auto Queryloop code must be transmitted
again, and the processbegins again withthe
firstrepeater onthe span.
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Clear FTT— Sets anoffice repeater on an
FT1 span to full T1 mode termporarily.
Either the LOOP UP switch or LOOP
DOWN switch can be used to transmit the
Clear FT1 loop code.

CPE Arm -~ Selects the CPE arming/
disarmingcode. A CPEarming code (L.LOOP
UP switch) is transmitted onthe intelligent
repeater span when testing from the NIU
toward the Central Office (CO) to prepate
the intelligent repeaters to loop up orloop
down upon receipt of the appropriately
addressed loop codes. A disarming code
{LOOP DOWN switch) loops down all the
intelligent repeaters on the span.

Dual LPBK — Creates asecond loopback
of the far-end side of a T1 office repeater
that has been programmed for the NIU
mode and looped up from the DSX-1 side.
The office repeater is placed in dual
joopback mode with a loopback toward the
CO (DSX-1) and a loopback toward the
Customer Premises. Pressing the LOOP
UP switch transmits the Dual Loopback
code. Pressing the LOOP DOWN switch
transmits the loop-down code that loops
downthe office repeater.

Far-End NIU Activate — Unblocks an
already armed near-end T1 office repeater
to allow the appropriate NIU loop code to
pass through. Pressing the LOOP UP or
LOOP DOWN swiich transmits the un-
block code, which allows standard NIU
isopupandloopdown codestopass through
the office repeater to loop the far-end NIU.
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Manual Learn — Enables the 107A to
reassign addresses to line repeaters, Press-
ing the LOOP UP switch transmits the
Manual Learn loop code, which simulta-
neouslyloopsback each repeaterin the span
and prepares each repeater toreceive anew
address assignment. Select the ILR com-
mand and program an address for the first
repeater in the span, then press the LOOP
UP switch to transmit the loop code. The
first repeater accepts the loop code, repro-
grams itself to the new address, and loops
itself down, so that the second repeaterin the
spanisready to receive its new address.

Near-end Arm — Selects the near-end
arming/disarming code. A near-end arm-
ing code (LOOP UP switch)is transmitted
ontheintelligent repeater span when test-
ing fromthe NIU toward the Central Office
{CO)to prepare the intelligent repeaters to
loop up or loop down upon receipt of the
appropriately addressedloop codes. A dis-
arming code (LOOP DOWN switch) loops
down all the intelligent repeaters on the
span.

Option Query — Queries for the option
status of anintelligent repeaterin loopback
maode. Press the LOOP UP switch to send
the option query code. The repeater in
loopback first returns its address or an
address code, which the T-BERD 107A
displays. Then, it returns the status for the
repeater options as follows:

Framing Mode — Auto, Dual, or ESF

Loopback Code Detection — Synchro-
nousor Asynchronous
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AIS —- Enabled or Disabled

CPE Arming Code Block —FEnabledor
Disabled

Automatic Loopback Timeout — En-
abled or Disabled

Repeater Status — Programmed or
Original Settings

Power Down—Removes the power from
the line past the office receiver while the
foopcedeisbeing transmitted plus an addi-
tional five seconds after the loop code trans-
mission is stopped. Press cither the LOOP
UP or LOOP DOWN switch to send the
power down code.

Power Loop/Power Query— Queries for
and loops up the line repeater that is cur-
rently looping back the power. Press the
LOOP UP switch to send the power loop-
upcode. Press the LOOP DOWN switch to
foopdown the firstrepeater on the span that
is loopedup.

Power Thru— Forces the line repeater that
initiated the power loop to retum to thru
power mode, but it can only be activated
fromthe DSX-1 side of therepeater. Press
gither the LOOP UP or LOOP DOWN
switch to send the power thru code.

Query— Queries for which line repeateris
in loopback mode. The line repeater in
loopback returns its address or an address
code. Press either the LOOP UP or LOOP
DOWN switch to send the query code.
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Sequential Loopback —- 1.oops up and
loops down the T1 line repeaters on the
span insequence starting with the repeater
nearestthe T-BERD 107 A and proceeding
down the span, regardless of therepeater’s
address. Pressing the LOOP UP switch
transmits the Sequential Loopback code.
The first ime a repeater receives the se-
quential loop code, itloops up. The second
time the sequential loop code is sent, the
repeater loops down. Alternatively, the
L.OOP DOWN switch canbeused to trans-
mitthe loop down code, which loops down
the repeater. Regardiess of which method
isused toloop down the repeater, itignores
all subsequent sequential loop code trans-
missions untilitis disarmed and re-armed.

Time-out Disable/Extend — Disables/
extends the loopback timeout function of
the repeater. The line repeater loopback
should beestablished first, then the timeout
disable functionis sent. The timeout func-
tion resets when the loopback is deacti-
vated remotely.

IOR PGM ADDR/ILR PGM ADDR - Selects
the address change command, which allows the
T-BERD 107A to assign an address for the
intelligent repeater. Press the RESULTS switch
to assignthe addressintherange from O to 1999,

ICR PGM CMD, ILR PGM CMD — Theremote
programming commands allow the T-BERD
107 Atoactivate specific functions of intelligent
office repeaters and intelligent line repeaters.
Remote programming can only be done from
the DSX side while the repeaterisin loopback.
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Pressing the LOOP UP switch transmits the
selected programming command to the repeater.
The RESULTS switchisused to scroll through
the command codes:

ACK ERROR/ACKINVERSE— Enables
the T-BERD 107A to select the
acknowledgement type the repeater in
loopback uses, the error acknowledgement
scheme or the inverted first four bits
acknowledgement scheme.

ARM CDE NIU/ARM CDE CPE — Lin-
ables the T-BERD 107A to select the arm-
ingcodetherepeaterinloopback recognizes,
the NIU or the Customer Premises Equip-
ment (CPE) arming codes.

ARMFRM AUTO/ARMFRM DUAL/
ARMFRM ESF.— Enables the T-BERD
107A to select the framing mode the re-
peaterrecognizes.

In Auto Framing mode, the repeater auto-
matically recognizes whether the received
framing is ES¥ or SF framing. When S¥F
framingis detected, the repeater only arms
to the in-band arming code. When ESF
framing is detected, the repeater only arms
to the datalink {out-of-band) arming code.

InDual Framing mode, the repeater arms to
anin-band arming codeinboth S¥Fand ESF
modes. If ESF framing is detected, the
repeater also arms to the datalink (out-of-
band) arming code.

In ESF mode, the repeater only arms to the
datalink {(out-of-band) arming code.
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AIS ON/AIS OFF— Allows the T-BERD
107 A to set the Alarm Indication Signal
(AlS) 1o either ON (enabled) or OFF (dis-
abled). When ATS is enabled, the repeater
sends anall ones AIS toward the CPE when
therepeateris in loopback.

BLK CPE ON/BLK CPE OFF —-Enables
the T-BERD 107A toenable or disable the
CPE arming code block, which prevents
further arming of the span and its elements
from the CPE side when the repeater is in
loopback.

CDERX ASYNC/CDERX SYNC — En-
ables the T-BERD 107A to set the code
detection, which determines if the repeater
responds to asynchronous or synchronous
loopcodes.

The T-BERD 107A atways
transmits synchronous loop
codes.

RESET MSTR/RESET SESN— Allows
the T-BERD 107A to reset the program-
mabie features to either the factory default
settings (MSTR) orthe settings priorto the
current loopback session (SESN).

TIMEOUT ON/TIMEOQUT OFF — Dis-
ables or enables the automatic loopback
timeout function of the repeater.




[y
LOOPCODE .

v

F Y
v

(PROG) ILR PGM CMD
TIMEQUT ON

DSTMSW — The DS maintenance switch
commands allow the T-BERD 107 A to activate
specific functions of the Westell and Teltrend
DS1 maintenance switches. The CATEGORY
switch is used to select the function:

DS1MSWITCH— The maintenance switch
codeisusedtoallow the T-BERD 107Ato
establishaloopback. The RESULTS switch
isusedtoprogramthe address, if applicable.

DSTMSW RAMP —Therampcodeisused
to allow the T-BERD 107A to connect to
the NIU/Performance Monitor on amain-
tenance switching system without taking
the desired DS1 out of service. The RE-
SULTS switch is used to program the ad-
dress, if applicable.
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- LOOPCODE

A
v

DS1MSWITCH

PROG)

DS1MS CMB-— The DS 1 maintenance switch
commands areused to allow the T-BERD 107A
to change the configuration. The RESULTS
switch is used to select the DS1 maintenance
switch command.

Arm/Disarm — Selects the maintenance
switch arming/disarming code, An arming
code (LOOP UP switch) is transmitted
down the repeater span to prepare the main-
tenance switchto loopup or switch achan-
nel upon receipt of the appropriately
addressed code.

Query— Reveals if the maintenance switch
is in loopback mode. If it is in loopback
mode, the switchreturns anaddress code. If
isnot looped, the switchreturns abiterror
countof 1350. Presseitherthe LOOP UP or
LOOP DOWN switch to send the query
code.

Restore-— Loops down the maintenance
switchandrestores normal operations, Press
either the LOOP UP or LOOP DOWN
switch to send the restore code.
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Time-out Disable - Disablesthe loopback

timeout functionofthe maintenance switch.
The maintenance switch loopback should
beestablished first, then the imeout disable
function is sent. The timeout function re-
sets when the loopback is deactivated re-
motely.

HDSL — The HDSL loop codes are used to
establishaloopback at either the central office or
the customer premises. The RESUL ¥Sswitchis
used to select between HTU-C (Central office)
and HTU-R (Remote - customer premises).

ESF DL — The ESF datalink codes determine
which ESFBPMs the T-BERD 107 A transmits.
Pressing the LOOP UP or LOOP DOWN swiich
transmits the selected BPM. When a BPM is
being transmitted, its name appears while trans-
mitting in the PATTERN display. The RE-
SULTS switch is used to select the BPM
command from among the following available
commands:

N F SYNC-—Donotuse for synchroniza-
tiontiming.

STRATUM 1 — Stratum 1 traceable timing,
STRATUM 2 Stratum 2 traceable timing.

STRATUM3— Stratum 3 traceable timing.

STRATUM4-—Stratum 4 traceable timing.

SONET-— SONET clock traceable timing.
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SYNC UNKNWN-—Synchronization qual-
ity unknown,

USER-—User-programmable BPM.

SELECT

ESF DL
STRATUM 1

The Smart Loopback/Command Codes Option
currently supports the following intelligent network
equipment:

#  ADTRANHTU-C and HTU-R HDSL

End Equipment

PAIRGAIN HLU-231 and HRU-412

HDSLEnd Equipment

Tellabs HTU-Cand HTU-R HDSL End

Equipment

Teltrend Model IOR7231/1LR7239 In-

telligent Repeaters

Teltrend Model IOR7231E Intelligent

Repeaters

#  Teltrend Model IOR7231LC/

ILR72391.CIntelligent Repeaters

Teltrend Model IOR7231LD/

L R72351. D Intelligent Repeaters

% Teltrend Model ITOR7231LP/
HL.R7239LPIntelligent Repeaters
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Teltrend Model TOR7231L5S/
H.R7239LS Intelligent Repeaters

Teltrend Model IOR7231ILW/
ILR7239LW Intelligent Repeaters
Teltrend DS! Maintenance Switch
System

TxPORT Model 231-OR/239-SR Intel-
ligent Repeaters

‘Wescom Smart Span 'T1 Span Line Sys-
tem with Addressable Bi-Directional
Toopback (F-Series)

Westell 3130-56 T1 Office Repeater
with Addressable Loopback Plus

% Westell 3150-56 T1 Line Repeater with
Addressable Loopback Plus

#  Westell 3151-56T1 Line Repeater with
Addressable Loopback Plus

% Westell 3130-70 T1 Office Repeater
with Addressable Loopback Plus

Westell 3150-70 T1 Line Repeater with
Addressabie Loopback Plus

#*  Westell 3130-80 T Office Repeater
with Addressable Loopback Plus

Westell 3150-80 T'1 Line Repeater with
Addressableloopback Plus

Westell 3140-80 T1 Office Repeater
with Addressable Loopback Plas

Westell 3150-81 T1 LineRepeater with
Addressable Loopback Plus

Westell 3150-CO T1 Line Repeater with
AddressableLoopback Plus

2 Westell 317111 Network Interface and
Maintenance System-20 (NIMS - 12bit)
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Westell 3171 T1 Network Interface and
Maintenance System-28 (NIMS - 12 bit)
Westell 3171 T1 Network Interface and
Maintenance System-60(NIMS - 16 bit)

# Westell 3224-00/01 HDSL Central Of-
fice Terminal Unit (HTU-C)

o Westell 3222-00/1 HDSL. Remote Ter-
minal Unit (HTU-R)

% XEL7853-000Mini T1Line Repeater

XEL7854-008 Mini T1 Line Repeater

s

Usethe following procedure to select the intel-
ligent network equipment codes.

i, LOOP CODES switch
Selectthe PROG position (LED illuminates).

Z.  AUX and PATTERN switch
Pressthe AUX switch to activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUX L.OOPCODE function.

CATEGORY switch
Pressettherthe upor downarrow to selectthe
appropriate loop code type.

4. RESULTS switch
Press eitherthe upordown arrow to select the
specific Joop code or intelligent repeater
address.

. AUXswitch

Pressthe AUX switchtoreturnto the operat-
ing mode.,
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Consider the following functions and modes
when sending and receiving loop codes:

AUXDATALINK function
AUXPGMLPUPfunction
AUXPGM LPDN function
AUXRESPONSE function
% AUXSMARTNET function
%  LOOP CODES switch

¥ LOOPUP switch

LOOP DOWN switch

W

AUX SMARTNET — intelligent Network
Equipment Select
Smart Loopback/Command Codes
Option Required

F
v
ICR

I SMARTNET
TELTREND

7231LD

The AUX SMARTNET function selects the
intelligent network equipment type by manufacturer
and model number, as appropriate. These selections
determine what loop codes and commands are avail-
ablein the AUX LOOPCODE function. This auxil-
iary function requires the Smart Loopback/Command
Codes Option.
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When the AUX SMARTNET function is dis-
played, the CATEGORY switchis usedto select the
intelligent network equipment type, while the RE-
SULTS switchisused to select the make/model. AR}
equipment types have a NONE selection for make/
modeltoindicate the equipment is notinstalled inthe
network being tested. Referto Appendix Dfortables
that list the intelligent network equipment, available
addresses, and commands.

Use the following procedure to select the intel-
ligent network equipment type.

%, AUX and PATTERN switch
Pressthe AUX switchto activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUX SMARTNET function.

%, CATEGORY switch

Presseitherthe up ordown arrow toselect the
appropriate intelligent network equipment
type (IOR,ILR, etc.).

i,

i

RESULTS switch
Presseithertheupordownarrow to selectthe
specific manufacturer and model or NONE,
ifapphlcable.

4. AUXswitch
Press the AUX switch to return tothe operat-
ing mode.

Consider the following functions and modes
when selecting an intelligent network equipment
type:

*  AUXLOOPCODE function
%  LOOP CCODES switch
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#  LOOP UP switch
#  LOOP DOWN switch

AUXDATALINK
— ESF Datalink Features Select

aux SELECT
DATALINK &

BPM RCVR

The AUXDATALINK function selects whether
ornot Bit-Patterned Messages (BPMs) are displayed
and accumulated. The AUX DATALINK function
also allows the userto program an eight-bit BPM for
reception and transmission. This auxiliary function
only has an effect when the T ESFmodeis selected.
Press the CATEGORY switch to select one of the
following;

BPM RCVR — When the BPM receiver is on,
the T-BERD 107A decodes the BPM, displays
the message inthe RESULTS display, and adds
the BPM results to the Alarms printout. I the
BPM receiverisoff, theresults are notavailable
for display or printout. Press the RESULTS
switchto toggle the BPM receiveronoroff.
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USER BPM — The USER BPM position dis-
plays an eight-bit number string in the RE-~
SULTS I display. The six inner bits can be
changed, but the two end bits are always zeros.
Press the RESULTS switch up arrow to high-
lightthe desired bit. Press the RESULTS switch
down arrow totoggle the highlightedbittoaone
or a zero and automatically advance one bitto
theright.

I8
v

4p

USER BPM

If the Enhanced ESF Option is installed, the
AUXDATALINK functionis used to selecthow or
if Performance Report Messages (PRMs) are trans-
mitted and whether PRM results are accumulated.
Press the CATEGORY switch to select one of the
following:

PRM TRAN - Press the RESULTS switch to
select one of the following methods of transmit-

ting the PRM.

EMUL CARR—Emulates the carrier PRM.
This selection sets the PRM C/R bitto one.
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EMUL CUST — Emulates the customer
PRM. This selection sets the PRM C/R bit
{0 Zero.

OFF— Disables the PRM transmitter.

PRM RCVR — Press the RESULTS switch to
toggle the PRM receiver on or off, When the
PRM receiveris on, the T-BERD 107A reports
onthe PRM status inthe RESULTS display, and
the PRM results appear in the Results printout.
If the PRM receiver is off, the results are not
available for display or printout.

A ASELECT y
DATALINK e s

PRM TRAN :
__EMULCARR

Use the following procedure to select the
DATALINK emulation and results availability.

AUX and PATTERN switch
Press the AUX switch to activate the auxil-
iaryfunctions. Press the PATTERN switchto
select the AUX DATALINK function.
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2. CATEGORY switch
Press either the up or down arrow to scroll
throughthe selections (BPMRCVR, USER
BPM, PRM TRAN, PRMRCVR). Release
the switch when the desired selection is
displayed.

% RESULTS switch
Press the appropriate switch (up or down
arrow) to select and set the parameters.

4. AUXswitch
Press the AUX switch to retum to the operat-
ing mode.

AUXVF CHAN
- Voice Frequency Channel Selection

The AUX VF CHAN function allows you to
selectwhichofthe 24 DS0 channels canbe accessed.
Whenthe AUX VFCHAN functionis selected, the
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previously selected channel appears inthe RESULTS
display. The channel selections are described as
follows:

NONE - No D80 channel will be accessed.

CHANNEL nn-—Indicates the channel number
{(nn is a number from 0O} to 24} that will be
accessed and available at the RESULTS dis-
play, the speaker, and the VF OUT jack, as well
as available forinsertion.

Use the following procedure to select a DSO
channel tobe accessed.

4. AUXand PATTERN swiich
Press the AUX switch to activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUX VF CHAN function.

#. RESULTS switch
Press either the up or down arrow to scroll
through the choices from NONE to 24. Re-
lease the switch to select the channei to be
accessed.

4. AUX switch
Press the AUX swifch to returnto the operat-
ing mode.

Considerthe following auxiliary functions and
switch when changingthe AUX VFCHAN function:

#  AUX VOLUME function

% AUXVFTONE function (if FT't Optionis
installed)

%  PATTERNswitch

I 4-39



AUX VOLUME — Speaker Volume

AUX
VOLUME

The AUX VOLUME function sets the audible
output level for the speaker, which also controls the
volume of the VF output. A six-box, bar-graphinthe
RESULTS display shows the relative volume by
fillingin the boxes. The boxes are filled from leftto
right. If none of the boxes are filled, the speakeris
turned off. If all the boxes are filled, the volume is at
maxinmun.

Usethe following procedure to change the vol-
ume setting.

1. AUXand PATTERN switch
Pressthe AUX switch to activate the auxiliary
functions. Press the PATTERN switch to
select the AUX VOLUME function.

#. BRESULTSswitch
Press the up arrow (increase) or the down
arrow (decrease)tochange the volume of the
speaker. An andible beep occurs each time
the volumeis adjusted.
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4 AUX switch
Pressthe AUX switch fo return tothe operat-
ing mode (AUX switchLED extinguished).

The T-BERD 107A provides an audible beep
each second one or more bit errors, BPVs, frame
errors, CRC errors, or timing slips occur,

AUXTIMETST — Timed Test

AUX
TIME TST

The AUX TIME TST function selects either
timed or continuous testing, as follows:

TIMED — The T-BERD 107 A tests fora limited
time determined by the AUX TESTLEN func-
tion. Changing from continuous to fimed testing
clearsthe test results and causes atest restart.
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CONTINUOUS — The T-BERD 107A tests
continuously. Changing from timed testing to
continuous testing during atimed test allows the
test to continue (i.e., test results continue to
accumulate).

Use the following procedure to select timed or
continnous testing.

%, AUXand PATTERN switch
Pressthe AUX switch to activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUX TIMETST function.

RESULTS switch
Press to select TIMED or CONTINUOUS

testing,

AUX switch
Pressthe AUX switch toreturntothe operat-
ing mode (AUX switch LED extinguished).

Consider the following auxiliary functions and
TIME category resuits when changing the AUX
TIMETST function:

%  AUXPRIEVNT function
#  AUXPRIINTV function
% AUXTESTLEN function
TESTLENGTH result
ELAPSE TIME result
TESTEND IN result

B8
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AUXTESTLEN
- Timed Test Length Duration

e HWWHWWWﬁﬁ.q_MMm i
TESTLEN

4r

200:17

The AUX TESTLEN function sets the length.of
atimedtest. The maximumtest length setting is 200
HRS 59 MIN, and the minimum is 0 HRS 1 MIN.

Use the following procedure to set the test
length.

7. AUX and PATTERN switch
Pressthe AUX switchto activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUX TEST LEN function.

#. CATEGORY switch
Press the up arrow (increase) or down arrow
(decrease) to set the hours in one hourincre-
ments.

%, RESULTS switch
Press the up arrow (increase) or down atrow
{decrease) to set the minutes in one minute
increments.
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£, AUX switch
Press the AUX switch toreturntothe operat-
ing mode (AUX switch LED extinguished).

Consider the following auxiliary functions and
TIME category resulis when changing the AUX
TESTLEN function:

#  AUXPRIINTV function
#  AUXTIMETST function
#  TESTLENGTHresult

#  ELAPSETIMEresult

%  TESTENDINresult

AUX PRINT — Print

The AUX PRINT function generates either a
controls orresults printout. If a printer isnot attached
the printoutis stored in NOVR AM. Printout memory
storageis limited.

4-44




Use the following procedure to generate the
desired printout.

AUX and PATTERN switch
Pressthe AUX switchto activate the auxiliary
functions. Press the PATTERN switch to
select the AUX PRINT function.

%.  CATEGORY switch
Press to initiate a4 controls printout, CTRL
PRNT flashes once to acknowledge the re-
quest.

% RESULTS switch
Press to initiate a results printout. RSLT
PRNT flashes once to acknowledge the re-
quest.

AUX switch
Press the AUX switch to returnto the operat-

ing mode (AUX switch LED extinguished).

Considerthe following auxiliary functions when
changing the AUX PRINT function:

#  AUXBUFCLR function
= AUXBAUDfunction

#  AUXPARITY function

#  AUXTERM 232 function
% AUXPRIEVNT function
%  AUXPRIINTV function
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AUX BUF CLR - Clear Print Buffer

r.S
h 4

PRINT BUFFER
NOT EMPTY

The AUX BUF CLR function terminates any
printouts in progress and clears the print buffer,
When the AUX BUF CLR function is selected and
the print buffer contains stored results, the message
PRINT BUFFER NOT EMPTY appears in the RE-
SULTS display. When the print buffer is clear, the
message PRINT BUFFER EMPTY appears in the
RESULTS display.

Use the following procedure to clear the print
buffer.

1. AUXand PATTERN switch
Pressthe AUX switch to activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUXBUFCLR function.
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% RESULTSswitch
Pressto clear the print buffer. The message
PRINT BUFFER EMPTY appears in the
RESULTS display when the print buffer is
clear.

% AUXswitch
Press the AUX switch toreturn to the operat-
ing mode (AUX switch LED extinguished}.
Whenusing the AUXBUF CLR function con-

sider the printer operation.

AUX PRI EVNT -— Print Event

A
PRI EVNT v

The AUX PRI EVNT function selects what
actions will initiate a results printout, Press the RE-
SULTS switch to select one of the following:

ERROR —T-BERD 107A gencrates aresulis
printout once asecond when any of the follow-
ing events occur: biterrors, CRC errors, frame
errors, or BPVs.
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TIMED—T-BERD 107 A antomatically generates
aresults printout after the specified time interval
defined by the AUX PRIINTYV function.

OFF - This sefting prevents all automatic
results printout generation, but it does not dis-
able manual printout generation via the AUX
PRINT function.

Usethe following procedure to change the print
eventsetting.

. AUX and PATTERN switch
Pressthe AUX switchto activate the auxiliary
functions. Press the PATTERN switch 1o
selectthe AUX PRIEVNT function.

#. RESULTS switch
Press to set the print event that initiates
results printouts.

2. AUX switch
Pressthe AUX switch to return to the operat-
ing mode (AUX switch LED extinguished).

Considerthe following when changing the AUX
PRIEVNT function:

AUXPRIINTYV function
%  Printeroperation
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AUX PRIINTV — Print Interval Time

(L
PRIINTV

The AUX PRI INTV function sets the print
interval time that determines how often a results
printout is generated when the AUX PRI EVNT
function is set to TIMED. This function operates
independent of the AUX TIME TST function. The
maximumprintintervalis 23 hours and 59 minutes,
while the minimum print interval is one minute.

Use the following procedure to change the print
interval setting.

%, AUX and PATTERN switch
Press the AUX switch to activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUXPRIINTYV function.

CATEGORY switch
Press the up arrow (increase) or the down
arrow (decrease)to change the printinterval
hour setting from 0 HRS 10 23 HRS.
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% RESULTSswitch
Press the up arrow (increase) or the down
arrow (decrease)to change the printinterval
minutes from 0 MIN to 59 MIN.

A

AUX switch
Press the AUX switchtoreturnto the operat-
ing mode (AUX switch LED extinguished).

Considerthe following when changing the AUX
PRIINTY fonction:

#  AUXPRIEVNT function
#  Printeroperation

AUX PRNTPORT — Printer Interface Setup

o A
v v
BAUD RATE

... 2400

The AUX PRNTPORT function selects the
RS8-232 printerinterface parameters forthe PRINTER
connector. To select aninterface parameter, press the
CATEGORY switch.




BAUD RATE —Press the RESULTS switch to
scroll through the baud rate selections of 300,
1200, 2400, 4800, and 9600,

PARITY —Press the RESULTS switch to scroll
through the parity selections of NONE, ODD,
and EVEN. When parity is set to NONLE, the
data output is automatically set for eight data
bits. When parity is set to EVEN or ODD, the
data output is set for seven data bits and one
parity bit.

TERM 232 — Press the RESULTS switch to
toggic the RS-232 line termination character
between CR (Carriage Return) and CRLEF (Car-
riage Return-Linefeed).

Use the following procedure to set the RS-232
printer interface parameters.

%, AUX and PATTERN switch
Press the AUX switchto activate the auxiliary
functions. Press the PATTERN switch o
select the AUX PRNTPORT function.

CATEGORY switch
Press either arrow to scroll to the desired
parameter, BAUD RATE, PARITY, or
TERM 232.

. RESULTS switch
Press either arrow to set the parameter tothe
desired valae.

%.  Repeatio setother parameters

Repeat Steps 2 and 3 to set the remaining
parameters to the desired values.
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Z. AUXswitch

Press the AUX switchtoreturn to the operat-
ing mode.

Consider the following functions and modes
when settingthe RS-232 interface parameters:

%  PRINTER connector
%  Printeroperation

Pages 4-33 through 4-35, replace the AUX CLOCK
and AUXDATE functions with the following:

AUX CLOCK — Time and Date

A A
v

12:00
L JANOT94

The AUX CILLOCK function sets the time {in
24-hour HH:MM format) and date (in MMM DD
Y'Y format). The clock time and date appears on all
printouts generated by the T-BERID 107A. The time
and date aredisplayedin the TIME category, DATE/
TIME resuit.
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Use the following procedure to set the time and
date.

4. AUXand PATTERN switch
Press the AUX switch to activate the auxiliary
functions. Press the PATTERN switch to
select the AUX CLOCK function.

%.  CATEGORY switch
Press the up arrow to move the highlight
fromlefttoright through the five parameters,
HH, MM, MMM, DD, and YY. Press the
downarrow tomove the highlight fromright
toleft.

% RESULTSswitch
Press the up amrow (increase) or the down
arrow {decrease) to change the highlighted
parameter to the desired value, as follows:

HH 00 to 23 hours.

MM — 0010 59 minutes.

MMM — three letter abbreviation for
month from JAN to DEC.

DD w01 to 31 days. Internal calendar
automatically adjusts the days in each
month and for leap year.

YY —00t0 99,

4. FRepeatto set other parameters
Repeat Steps 2 and 3 to set the remaining
time and date parameters to the desired
values.
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&  AUXswitch
Press the AUX switch to return to the operat-
ing mode.

Consider the following functions and modes
when setting the RS-232 interface parameters:

#  SMARTNIUmode Set Clock function

% Prinferoperation

AUXFT1IDLE
— Fractional T1 idle Channel

Code FTI Option Required
o
A A
v v
IDLE CODE

10101011

The AUX FT1 IDLE function sets the idle
channel code to be transmitted on idle channels
during FT1 testing. The idlecodeis always eight bits.
One of the bits flashes to indicate that it is in edit
mode. Toselect adifferent bit tobe edited, press the
CATEGORY switch, which leaves the bit the same,
or press the RESULTS switch up or down, which
changes the bit 10 a one or zero and automatically
advances to the bit on the right.
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Usethe following procedure 1o set the idle code.

AUX and PATTERN switch
Press the AUX switchto activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUXFTIIDLE function.

% CATEGORY switch
Press the uparrow to move from lefrtoright.
Press the down arrow to move fromright to
left. Pressing either arrow afterit hasreached
the end of its range wraps around to the other
end.

RESULTS switch
Pressing the up arrow sets the flashing bitto
a one and advances one bit to the right.
Pressing the down arrow setsthe tlashing bit
to azero and moves the cursor one bitto the
right.

o

&,

AUX switch
Pressthe AUX switch toreturn to the operat-
ing mode.

Consider the following functions and modes
when setting the FT1 idle channel code:

AUXFT1 CHAN function
AUXFT1RATE function
AUX VETONE function
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AUXFT1RATE
— Fractional T1 Channel Rate Select
FTIOption Required

L AUX

SEL
ssrs | FT1RATE s

CHAN RATE |
L BAKXN

The AUX FT1 RATE function sets the FT1
channel rate for either 56KxN or 64KxN. If the
channel rate is set to S6KxN, the bandwidth on the
selected FT'1 channels is reduced to seven bits, and
the Least Significant Bit (LSB) is set to one in the
transmitter. This apxiliary functionisonly active in
the FT1 operating modes (FT1 D4, FT1 D1D, and
FT1ESF).

Use the following procedure to set the FT1
channeldatarate.

4. AUX and PATTERN switch
Pressthe AUX switch to activate the auxiliary
functions. Press the PATTERN switch to
selectthe AUXFTIRATE function.

%2. RESULTSswitch
Press the RESULTS switch up or down ag-
rowtotoggle the channelrate between 64KxIN
and 56KxN.
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%o AUX switch
Press the AUX switch to return to the operat-
ing mode.

Consider the following functions and modes
when setting the FT1 channel rate:

AUXFT1CHAN function
%  AUXFTI1IDLE function
% AUXVFTONE function

AUX FT1 CHAN
— Fractional T1 Channel Bandwidth

FTiOption Required
g
: FT1 CHAN A 'y
£ v A4

0000C 000000
000000 000000

The AUXFT1 CHAN function selects the FT'1
channel bandwidth being tested in FT1 circuits.
testing. This auxiliary functionis only active in the
FT1 operating modes (FT1 D4 and F1'1 ESF).

Use the following procedure to set the idle code.
1. AUXand PATTERN switch
Pressthe AUX switchto activate the auxiliary

functions. Press the PATTERN switch o
selectthe AUX FTTCHAN function.
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#. CATEGORY switch

Pressing the CATEGORY switch up arrow
moves from left toright and from toprow to
bottomrow. Pressingthe CATEGORY switch
down arrow moves the cursor from rightto
Ieft and from bottom row totoprow._ Pressing
cither arrow afterithasreached the end ofits
range wraps around to thebeginning.

2. RESULTS switch

Pressing the up arrow selects the flashing
channel and advances the cursor one channel
to the right. Pressing the down arrow dese-
lects the flashing channel and moves the
cursorone channeltotheright.

#  AUX switch

Press the AUX switchtoreturntothe operat-
ing mode.

Consider the following functions and modes
when setting the FT1 channel bandwidth:

#
%
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AUX VF TONE — VF Tone Select

FTi Option Required
T
VF TONE A
v
¥4 10{)4

The AUX VF TONE function sets the transmit-
ted VF tone frequency and level for the selected
channel.

When in an FT1 mode, if a single channel tone
isinsertedinto the channel selected by the AUX VF
CHAN function, an all ones pattern is inserted in the
remaining selected FT1 channels (if any), and the
FT1 Idle Code is inserted in each of the unselected
channels. If the channel selected by the AUX VF
CHAN functionis notaselected FT1 channel; the VF
tone setting is ignored, an all ones pattern is inserted
in alf the selected FT1 channels, and the FT1 Idie
Codeisinserted in each of the unselected channels.

VF tones are available innon-FT1 modes,
but the tone is only inserted in the selected
DSO channel (see AUX VF CHAN func-
tion).
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Use the following procedure to set the VF tone
frequency and level.

AUX and PATTERN switch
Pressthe AUX switchto activate the auxiliary
functions. Press the PATTERN switch to
select the AUX VF TONE function.

% CATEGORY switch
Press to select the VF tone frequency: 404
Hz,1004 Hz, 2713 Hz (at 0.0 dBm only), or
2804 Hz.

% RESULTS switch
Presstoselectthe VEtonelevel: -13.0dBm,
-3.0dBm, 0.0dBm, or +3.0 dBm.

4. AUXswitch
Pressthe AUX switch toreturntothe operat-
ing mode.

Consider the following functions and modes
when setting the VF tone frequency and Jevel:

&

AUXFT1CHAN function
AUXFT1RATE function
#  AUXFTUIDLE function
#  AUX VFCHAN function

&t
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S1TESTRESULTS =~~~

The T-BERD 107A T-Carrier Analyzerperforms
avariety of measurements and provides anumber of
performance resulbts. The measurements and testre-
sults are displayed in the RESULTS display.

The testresults are divided into five categories.
Pressing the CATEGORY switch scrolls ihe category
label in the CATEGORY display and dispiays the
previously selected resuit forthat category. The test
resalts in each selected category are displayed by
pressing the RESULTS switch.

The five test result categories and the available
results are listed as follows.

SUMMARY Category

Mainframe S1.C Datalink Decode Option
Current Alarm Messages
BITERRORS MAJORALARMSHELFx
VIOLATIONS MAJOR ALARMNOSHELF
FRMERRORS ALARMSHELFx
CRCERRORS FELOOPSHELFx
RXFREQ,Hz FELOOPPROTECT
TIMINGSLIP  SHELFx ONPROT
MINOR ALARM
PWR/MISC ALARM
MAINTHOOK/SEIZE
MAINTPROCEED
MAINTTEST ALARM
DATALINK SYNCLOSS
NODATALINKSYNC
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ERRORS Category

Mainframe
BITERRORS
BITERR SEC
BITERRRT
CRCERRORS
CRCERRSEC
CRCERRRT
FRMERRORS
FRMERR SEC
FRMERRATE
VIOLATIONS
BPVSECONDS
BPVRATE

SIGNAL Category

Mainframe

RXFREQ, Hz

RXLEVEL

SPX CURRENT

TIMING SLIP

TRAFFIC A/BBITS

TRAFFIC C/D BITS (ESF framing only}
DATABITS

VFRESULTS

TIME Category

Mainframe
SIGLOS SEC
TESTLENGTH
ELAPSETIME
TESTENDIN
DATETIME
BATTERY CHG
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DATALINK Category

SLC Datalink
Decode Option
SLCAILMSEC
ALMFIELD

SLC Datalink Decode Option
History Alarm Messages
MAJOR ALARM SHELFx
MAJOR ALARMNOSHELF
ALARMSHELFx
FELOOPSHELFx
FELOOPPROTECT
SHELF x ONPROT
MINOR ALARM
PWR/MISC ALARM
MAINTHOOK/SEIZE
MAINTPROCEED
MAINTTESTALARM

DATALINK Category

Enhanced ESF Option

PRM TIME
FARFRMES
FAR FRM SES
FARBPV SEC
FARSLP SEC
FARPRM SEC
FARCRCERR
FCRC1
FCRC2-5
FCRC6-10
FCRCI11-100
FCRC101-319
FCRC>319
PAY SRC
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The SUMMARY categary displays the follow-
ing key non-zero or out-of-specification testresults
without having to scrolithrough all of the categories
tofind them.

BIT ERRORS
Bit Errors — A count of received bits which
have a value opposite thatofthe corresponding
transmitted bits (one or zero) after pattern
synchronizationis achieved.

VIOLATIONS
Bipolar Violations (BPVs)— A count of BPVs
detected since the start of the test (excluding
intentional violations found within B8ZS coding).

FRM ERRORS

Frame Errors — A count of the frame errors
detected since the start of the testand after frame
synchronization wasachieved. ForT1 D1Dand
T1 D4 framing, frame errors are counted if
either anF, oran F, frame bitis inerror. For T1

SLC framing, frame estors arecounted only if an
error is found on an F bit.

CRC ERRORS
Cyclic Redundancy Check (CRC) Errors
— A count of CRC errors detected. CRC
errors are counied only when ESF framing is
presentinthe received T1 data.
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RX FREQ, Hz
Received Frequency in Hz— The frequency
of the clock measured from the received data.
The valid range for received frequency is from
1539000 Hz to 1549000 Hz. If the RX TREQ,
Yz resultexceeds the maximum value > 7 549000
is displayed. If the RX FREQ, Hz result isless
than the minimum value </539000is displayed.

TIMING SLIP
Timing Slips — The number of bit slips and
framing slips counted when the RX jack input
has slipped from the REF jack input. Timing
slips are displayed as the number of framing
slips and the number of bit skips. Each framing
slip equals 193 bitslips, The framing slip total is
displayed in the third line of the RESULTS
display inarange from -999to +999. The bit slip
total is displayed in the bottom line of the
RESULTS displayinarange from-192t0+192.

In addition to the test results, the following
status messages appearin the SUMMARY category
asrequired.

ALL RESULTS OK— This message is displayed
when all summary results are error-free or meet
specification boundaries.

ALL RESULTS UNAVAILABLE—Thismessageis
displaved when T1 signal presence has not been
detected since testrestart.



SIGNAL LOSS— This message is displayed when
the received signal has been lost. The RESULTS
display alternates betweenthe selected testresult and
SIGNAL LOSS until the signal returns.

B8ZS DETECTED - This message is displayed
whenthe B8ZS switchis set tothe AMI position and
B8ZS codingis detected inthe received signal.

NOT B8ZS COMPATIBLE — This message is dis-
played when the B8ZS switch is set to the B8ZS
position, the selected patternis ALL ZERO, and the
instrument receives the sequence 0001 1011. This
sequence occursifanon-B8ZS compatible piece of
equipmentregenerates the transmitted signal.

FAILED PATTERNS — This messageis displayed
whenthepatternissetto BRIDGTAP or MUL TIPAT,
andthe value of the BITERRORS or BITERR SEC
resuilt for any pattern is greater than zero.

In the ESF operating mode, the following Bit-
Patterned Messages (BPMs) appear in the SUM-
MARY category if BPM RCVR isset to ONinthe
AUXDATALINK function. Recetving aBPM trig-
gers atime- and date-stamped alarms printout.

T1 ESF RECEIVD BPM
ALL ONES

STRATUM 1
:: SUMMARY
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NOT FOR SYNC

Not For Synchronization— A received BPM
stating timing source is not suitable for synchro-
nization.

SONET
SONET Clock Traceable — A received BPM
stating timing is recognized as a SONET clock.

STRATUM 1
Stratum 1 Clock Traceable — A received
BPM stating timing is recognized as a Stratum
1 clock.

STRATUM 2
Stratum Z Clock Traceable — A received
BPM stating timing is recognized as a Stratum
2clock.

STRATUM3
Stratum 3 Clock Traceable — A received
BPM stating timing is recognized as a Stratum
3clock.

STRATUM A4
Stratum 4 Clock Traceable - A received
BPM stating timing is recognized as a Stratum
4clock.

SYNCUNKNOWN
Synchronization Quality Unknown— A re-
ceived BPM stating the synchronization timing
iseitherunknown or the signal is asynchronous.

5-7



USER
User BPM Detected — A received BPM stat-
ing the signal is recognized as an eight-bit
user-programmable BPM.

The following SUMMARY category alarm and
maintenance messages actas acurrent indication of
the messages that are received from the SLC-96
datalink. The S1.C Datalink Decode Option is re-
quired for these messages.

MAJOR ALARM SHELF x
Major Alarm on Shelf x — This message is
displayed when a major alarm is detected with
anaccompanying alarm on the indicated shelf (x
=A,B,C, or D).

MAJOR ALARM NO SHELF
Major Alarm, No Shelf — This message is
displayed when a major alarm is detected with-
outan accompanying shelf alarm.

ALARM SHELF x
Shelf Alarm on Shelf x — This message is
displayed when a shelfalarm condition exists on
the indicated shelf (x = A, B, C, or D) without an
accompanying major alarm.

FE LOOP SHELF x
Far-End Loop on Shelf x - This message is
displayed when a request is sent to the farend to
loop the indicated shelf (x=A,B,C, or D).

FELOOPPROTECT
Far-End Loop on Protection Line — This
message is displayed when a request is sent to
the far end to loop the protection shelf.
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SHELF x ON PROT
Shelf x on Protection Line - This messageis
displayed when the indicated shell (x =A, B, C,
orD)has been switched to the protection shelf,
Three consecutive datalink frames must indi-
cate that a shelf has been switched to the protec-
tion shelf hefore this alarm message is displayed.

MINOR ALARM
Minor Alarm — This message is displayed
when a minor alarm condition exists.

PWR/MISC ALARM
Power/Miscelianeous Alarm—Thismessage
is displayed whena power/miscellaneous alarm
condition exists on a specific shelf.

MAINT HOOK/SEIZE
On-Hook/Seize Maintenance Message-— This
message is displayed when the ON-HOOK or
SEIZE RC message is detected in the mainte-
nance field. Tt indicates that either the line is
being released at the end of the test or seized at
the beginning of the test.

MAINT PROCEED
Proceed Maintenance Message — This
message is displayed when the PROCEED CR
or PROCEED RC message is detected in the
maintenance field. Itindicates that the system
is ready to proceed with the test.



MAINT TEST ALARM
Test Alarm Maintenance Message — This
messageisdisplayed whenthe TESTALM CRor
TESTALM RCmessageis detectedin the main-
tenance field. It indicates an error has been
detected in the maintenance test and the test
shouldbe aborted.

DATALINK SYNC LOSS

Datalink Synchronization Loss - This mes-
sageis displayed when SLC datalink synchroni-
zation has been lost. If a category other than
SUMMARY is selected when the datalink syn-
chronization is lost, the display alternates be-
tween the selected test result and DATALINK
SYNC LOSS message until datalink synchroni-
zation refurns.

NO DATALINK SYNC
No Datalink Synchronization — This mes-
sageis displayed when the T-BERD 107A hag
failed to obtain SLC datalink synchronization.

The following SUMMARY category PRM test
results are received from the ESF datalink. The
Enhanced ESF Option is required for these test
resules. Ifa“~” (tilde symbol) precedes afar end test
result, it indicates the results are an approximate
value due to lost PRMs.

FAR FRM ES
Far-End Frame Error Seconds— A countof
the seconds in which one ormore frame errors
occurred in the received signal at the farend,
This result reports on the PRM
Frame-Synchronization-Bit Error Event Bit
(FE = 1) status,




FAR FRM SES
Far-End Severely Errored Framing Sec-
onds— A count of the seconds in which two
ormore frame errors occurred in lessthan 3 ms
inthereceived signal atthe farend. This result
reports on the PRM Severely-Errored Framing
Event Bit (SE= 1) status.

FAR BPV SEC
Far-End BPV Seconds — A count of the
seconds in which one or more BPVs occurred
inthe received signal atthe farend. Thisresult
reports on the PRM Line-Code Violation Event
Bit(LV =1)status.

FAR SLP SEC
Far-End Controlled Slip Seconds— A count
of the seconds in which controlied slips oc-
curred inthe received signal at the farend. This
resultreports onthe PRM Controlled-Slip Event
Bit (SL = 1) status.

FAR CRC ERR

Far-End CRC Error Events— A countofthe
minimum number of CRC errors reported in
the FCRCresulis. A “>" {greater than) preced-
ing the count indicates Bins 2 through 6 are
non-zero (see DATALINK Category). This
result reports on the PRM CRC Error Event
Bits (G1 to G6) status.
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5.3 ERRORSCATEGORY =~

BITERRORS
Bit Errors — A count of received bits which
have a value opposite that of the corresponding
transmitted bits (one or zero) after pattern syn-
chronizationis achieved.

BiT ERR SEC
BitErrored Seconds— A count of test seconds
where one or morebiterrors occurred.

BIT ERR RY
BitError Rate— Theratio of detected biterrors
tothe number of data bits after pattern synchro-
nizationisachieved.

CRC ERRORS
Cyclic Redundancy Check (CRC) Errors—
Acountof CRCerrors detected. CRC errors are
counted only when ESFframing is presentinthe
received T1 data.

CRC ERR SEC
CRC Errored Seconds-— A countof seconds
within which one or more CRC errors are de-
tected.

CRC ERRRT
CRC Error Rate — A count of CRC errors
divided by the total number of ESF superframes
analyzed.




FEM ERRORS

Frame Errors — A count of the frame errors
detected since the start of the test and after frame
synchronization was achieved. For T1 D1Dand
T1 D4 framing, frame errors are counted if either
an F, or an F, frame bit is in error. For T1 SLC
framing (SLC-M1 or SLC-M2 framing if SLC
Datalink Pecode Option is installed), frame er-
rors are counted only if an erroris foundonan I
bit. Frame errors are not monitored or counted
when T1ESFframingis selected.

FRM ERR SEC
Frame Errored Seconds — A count of
the seconds during which one or more
frame ertors occurred.

FRM ER RATE
Frame Error Rate— The ratio of frame errors
to the number of analyzed framing bits.

VIOLATIONS
Bipolar Violations (BPVs)— A countof BPVs
detecied since the start of the test (excluding
intentional violations found within B8ZS cod-

ing).

BPV SECONDS
BPV Seconds — A count of the seconds
within which one or more BPVs occurred.

BPV BRATE
BPY Rate — The ratio of BPVs to the number
of databitsreceived,
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5.4 SIGNAL CATEGORY

RX FREQ, Hz
Received Frequency in Hertz (Hz) — The
frequency of the clock measared from the re-
ceived data. The valid range for received fre-
gquency is from 1539000 Hz to 1549000 Hz. If
the RX FREQ, HZ is greaterthan the valid range
of values, the message > 549000 s displayed.
If the RXFREQ, HZ 1s less than the validrange
of values, the message < /539000 isdisplayed.

RX LEVEL

Received Signal Level in dBdsx and in Volits
Peak-to-Peak— The level of the recetved signal
indB relative to a standard six-volt peak-to-peak
signal (dBdsx)is displayedin the third line of the
RESULTSdisplay. The levelofthereceived signal
inpeak-to-peak voltsisdisplayed inthe bottomline
of the RESULTS display. The signal level is
displayed as Vp-p or mVp-p whenitis higher or
lowerthan one volt, respectively.

Table 5-1 provides the typical signal levels for
various locations within the T1 network. I the
RX LEVEL is greater than the valid range of
values (see Section 7 Specifications), the mes-
sage TOO HIGH is displayed in place of the
dBdsx valueand > /2.0 Vp-pisdisplayed. If the
RX1EVELIislessthan the validrange of values,
the message OO LOWisdisplayedinplaceof
the dBdsx value and <60 mVp-pisdisplayed.
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SPXCURRENT

Simplex Current— The magnitude of the sim-
plex current flowing between the transmit output
iip and ring and the receive input tip and ring.
Simplex current is displayed as a pumber from
1010 200 followed by the label mA for milliam-
peres. If the currentis Iess than 10 mA, the value
< 10mAisdisplayed. If the currentexceeds 200
mA, the value >200mA is displayed.

TIMING SLIP

Timing Slips — The number of bit slips and
framing slips counted when the RX jack input
has slipped from the REF jack input. Timing
slips are displayed as the number of framing
slips and the number of bit slips. Each framing
slipequals 193 bitslips. The framing sliptotalis
displayed in the third line of the RESULTS
displayinarange from-999t0+999. Thebitslip
total is displayed in the bottom line of the
RESULTS display inarange from-192to+192.

TRAFFIC A/B BITS

Traffic A/B Bits — The RESULTS display
shows the A and B signaling bits for all 24 DSG
channels (as shown).

A/B BITS
a 101010 101010
b 000000 000000
a 101010 101010
b 0ODOQOD 000000
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TRAFFIC C/D BITS
Traffic C/D Bits — The RESULTS display
shows the C and D signaling bits forall 24 DS0
channels (see below). This resultis only avail-
able with ESF framing.

C/D BITS
c 1010310 101010
o1-12 d 101010 101010

¢ 101010 101010
_d 101010 101010 ::

DATABITS

Data Bits— The RESULTS display shows the
8-bit byte of the channel selected via the AUX
CH DROP function. The DATA BITS result
updates upon receipt of each byte. The DATA
BITS are displayed as shown below, where ZZ
is the number of the selected drop channel. If the
dropped channel is set to NONE, the Z7 is
replaced by two dashes () and the DATA
BITS resultdisplays NO CHANNEL. Pressing
the PATTERN switchchanges the selected chan-
nel that is displayed and that is dropped to the
speaker and VF OUT jack.
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DATABITS |

VF RESULTS

VFRESULTS —The RESULTS display shows
the VF signal level (in dBm) and frequency (in
11z) forthe selected channel. The VF RESULTS
are displayed as shown, where Z/Z.is the number
of the selected drop channel, +/-##.# dBmis the
signal level witharange from+3.0 to-40.0dBm,
and #### Hzis the frequency with arange from
60 to 3904 Hz. If the dropped channel s set to
NONE, the ZZ is replaced by two dashes
{ yand the VERESULTS are both displayed
as NO CHANNEL. Pressing the PATTERN switch
changes the selected chanrel that is displayed
and that is dropped to the speaker and VFOUT
jack.

 TiDa VFRESULTS :

CHZZ
+-#E# dBm

SIGNAL i Hz
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5.5 TIME CATEGORY

SIG LOS SEC
Signal Loss Seconds — A count of test
seconds since the signal has been lostor during
which one or more signal losses occurred.

TESTLENGTH
Length of a Timed Test — The current test
length for a timed test, in HHH: MM format. If
the AUX TIME TST function is set to CON-
TINUQUS, the message CONTINUOUS is dis-
played.

ELAPSE TIME
Elapsed Time - The number of hours, min-
utes, and seconds in HHH:MM:SS format since
avalid frequency and level has been detected.

TESTENDIN
Time Remaining in Timed Test — Time re-
maining inatimedtest, in HHH:MM:SS format.
1f the AUX TIME TST functionis set to CON-
TINUOUS, four asterisks (****) arc displayed.

DATE/TIME
Date/Clock Time of Day— The date in MMM
DD format is displayed in the third line of the
RESULTS display. The time of day in
HH:MM:S85 format is displayed in the bottom
line of the RESULTS display.

5-19



BATTERY CHG

Baittery Charge Level — Relative level of
battery power remaining. This value is dis-
plavedusing five boxes. The farleft is marked
by an Eforempty, and the farright is marked by
an F for fully charged. The level of batiery
poweristhenumber of filled boxes from leftto
right.

5.6 DATALINK CATEGORY

The following DATALINK category results are
decoded from the SL.C datalink messages. The SLC
Datalink Decode Option must be installed to provide
thefollowing testresults.

Inthe ESF operating mode, the following Bit-
Patterned Messages (BPMs) appear in the
DATALINK category if BPM RCVRissetto ONin
the AUXDATALINK function. These messages are
stored until the next test restart. Receiving a BPM
triggers atime- and date-stamped alarms printout.

NCTFORSYNC
Not For Synchronization— Areceived BPM
stating timing source is not suitable for synchro-
nization.

SONET
SONET Clock Traceable — A received BPM
stating timing is recognized as a SONET clock.

STRATUM1
Stratum 1 Clock Traceable - A received
BPM stating timingis recognized as a Stratum
1clock.
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STRATUM 2
Sitratum 2 Clock Traceable — A received
BPM stating timing is recognized as a Stratum
2clock.

STRATUM 3
Stratum 3 Clock Traceable — A received
BPM stating fiming is recognized as a Stratum
3clock.

STRATUM4
Stratum 4 Clock Traceable — A received
BPM stating timing is recognized as a Stratum
4-clock.

SYNC UNKNOWN
Synchronization Quality Unknown — A re-
ceived BPM stating the synchronization timing
is either unknown or the signal is asynchronous.

USER
User BPM Detected — A received BPM stat-
ing timing is recognized as an eight-bit
wser-programmable BPM.

SLC ALM SEC

SLC Alarm Seconds — This is a count of the
seconds during which one or more SLC-96
Datalink Alarms occurred. SLC ALM SEC is
displayed as anumber from 010 99999999, and
itis updated once per test second. If the value
exceeds the displayed maximum, a greater than
sign (>) isinserted onthe left and the displayed
digitsremainaccurate.
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ALMFIELD
SLC Alarm Field Size — This is the detected
size of the SLC alarm field. ALM FIELD is
displayed as shown below, where XX is the
numberof bitsin the alarm field (XX =13 0r 16).

Thefollowing DATALINK category alarm and
maintenance messages are displayed as a historical
record when they are no longer displayed in the
SUMMARY category as current messages, The SLC
Datalink Decode Option mustbeinstalled toprovide
the following alarm and maintenance messages.

MAJOR ALARM SHELF x
Major Alarm on Shelf x — This message is
displayed when a major alarm s detected with
anaccompanying alarm onthe indicated shelf (x
=A,B,C orD).

MAJOR ALLARM NO SHELF
Major Alarm, No Shelf — ‘This message is
displayed when a major alarm is detected with-
outanaccompanying shelf alarm,

ALARM SHELF x
Shelf Alarm on Shelf x — This message is
displayed when a shelf alarm condition exists
onthe indicated shell (x= A, B, C, or D) without
anaccompanying major alarm.

FE LOOP SHELF x
Far-End Loop on Shelf x — This message is
displayed when a request is sent to the farend to
loop the indicated shelf (x=A, B, C, or D),

FE LOOP PROTECT
Far-End Loop on Protection Line — This
message s displayed when arequestis senttothe
far end toloop the protection shelf.
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SHELF x ON PROT
Shelf x on Protection Line— This messageis
displayed when the indicated shelf (x = A, B.C,
or D} hasbeen switched to the protection shelf.
Three consecutive datalink frames must indi-
cate that a shelf has been switched to the protec-
tion shelfbefore this alarm messageisdisplayed.

MINOR ALARM
Minor Alarm — This message is displayed
when aminor alarm condition exists.

PWR/MISC ALARM
Power/Miscellaneous Alarm-—Thismessage
isdisplayed whenapower/miscellaneous alarm
condition exists on aspecific shelf.

MAINT HOOK/SEIZE
On-Hook/Seize Maintenance Message —This
message is displayed when the ON-HOOK or
SEIZE RC message is detected in the mainte-
nance field. It indicates that either the line is
being released atthe end of the test or seized at
the beginning of the test.

MAINT PROCEED
Proceed Maintenance Message — This
messageis displayed whenthe PROCEED CR
or PROCEED RC message is detected in the
maintenance field. [tindicates that the system
isready to proceed with the test.

MAINT TEST ALARM
Test Alarm Maintenance Message — This
messageis displayed whenthe TESTALM CRor
TESTALM RC messageisdetected in the main-
tenance field. It indicates an error has been
detected in the maintenance test and the test
should be aborted.
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FAR BPV SEC
Far-End BPV Seconds — A count of the
seconds in which one or more BPVs occurred
inthereceived signal atthe farend. This result
teportsonthe PRM Line-Code Violation Event
Bit{LV = 1) status.

FARSLP SEC
Far-End Controlied Slip Seconds—- A count
of the seconds in which controlled slips oc-
curredin the received signal at the farend. This
resultreports on the PRM Controlled-Slip Event
Bit (SL. = 1} status.

FAR CRC ERR
Far-End CRC Error Events-—— A count of the
minimum number of CRC errors reported in
the FCRCresults. A “>" (greater than) preced-
ing the count indicates Bins 2 through 6 are
non-zero. Thisresultreports on the PRM CRC
Error Event Bits (G1 to G6) status.

FCRC 1
Far-End CRC 1 Bin— A countof the seconds
with only one CRC error reported in the re-
ceived signal atthe far end. Thisresultreports
onthe first PRM CRC ErrorEvent Bit (G1 =1)
status.

FCRC 2-5
Far-End CRC 2 to § Bin — A count of the
seconds withtwo tofive CRC errors reportedin
the received signal at the far end. This result
reports on the second PRM CRC Error Event
Bit (G2 = 1)stams,
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FCRC6-10
Far-End CRC 6 to 10 Bin — A count of the
seconds with six to ten CRCerrors reported in
the received signal at the far end. This result
reports on the third PRM CRC Error Event Bit
(G3 = 1)status.

FCRC 11100
Far-End CRC 1110 100 Bin— A countof the
seconds with 10to 100 CRC errorsreported in
the received signal at the far end. This result
reports on the fourth PRMCRC Error Event Bit
{G4 = 1)status.

FCRC101-319
Far-End CRC 101 {0 3198in— A countofthe
seconds with 101 to 319 CRC errors reported in
the received signal at the far end. This result
reports on the fifth PRM CRC Error Event Bit
{G5 = 1)status.

FCRGC>319
Far-End CRC 320t0 333 Bin— A countof the
seconds with 320t0 333 CRC errors reportedin
the received signal at the far end. This result
reports on the sixth PRM CRC Error Event Bit
(G6 = 1)status.
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PAY SRC

Far-End Payload Source/Loopback—Iden-
tifies the direction of the PRM according to the
PRM Command/Response Bit (C/R)and the
Payload1.oopback Activated Bit (LB). Inend-
to-end applications, acustomer generated PRM
isindicated as CUST(C/R=0and LB =0}and
acarrier generated PRM isindicated as CARR
{C/R =1 and LB = 0}. In payload loopback
applications, the customer generated PRM in
indicated as CUST LOOP (C/R = 0 and
LB = 1) when the customer is looped back and
thecarrier generated PRM isindicated as CARR
LOOP(C/R=1and LB = 1) when the carrier
isloopedhback.
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6.1 COMPATIBLEPRINTERS

This T-BERD 107 A can generate prinfoutsto an
RS-232 serial printer such as the TTC PR-40A
Thermal Printer. The T-BERD [07ARS-232 inter-
face is configured to operate with the PR-40A Ther-
mal Printer without having to change any of the
settings oncither device.

6.2 PRINTER OPERATION

The PRINTER connector on the top panel en~
ablesthe T-BERD 107 A to generate hard-copy print-
outs of test results, alarm messages, and front-panel
setups. The PRINTER connectoris acircular, 8-pin,
DIN-type connector configured to function as Data
Communications Equipment (DCE), whichallows it
tobe directly connected to Data Terminal Equipment
(DTE). Connection to other DCE is possible with the
use of a null modem cable.

If a printer is not attached to the PRINTER
connector, the T-BERD 107 A stores the printoutsin
nonvelatile memory (NOVRAM) until a printer is
available.



Auxiliary functions are used to select the inter-
face parameters of baud rate, parity, and line termi-
nator. Columnlength is preset to 80 characters. Table
6-1 shows the auxiliary functions used to configure
the interface parameters. The default settings match
the PR-40A Thermal Printer parameters, so no
changes are needed to operate with the PR-40A
Thermatl Printer.

Perform the following procedure to set the
T-BERD 107A printer interface parameters in the
auxiliary function.

A

2

6-2

Apply power to the T-BERD 107A
Press the POWER switch on the lid panel,
Observe that instrument start up and self
testare satisfactory,

AUX switch
Press the switch to illuminate the LED,

PATTERN switch
Presstoselectthe AUX PRNTPORT func-
ton,

Set the baud rate
Press the CATEGORY switch to select
BAUD RATE and press the RESULTS
switch to select either 300, 1200, 2400,
4800, or 9600.

Setthe Parity
Press the CATEGORY switch to select
PARITY and press the RESULTS switch
to select either EVEN PARITY, ODD
PARITY, or NOPARITY.
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Setthe RS-232 terminator
Press the CATEGORY switch to select
TERM 232 and press the RESULTS switch
toselecteither CR or CRLF.

7. AUXswitch
Pressthe switchtoextinguish the LED. The
character display should return to the previ-
ous operating mode.

6.3 CONNECTING THE PRINTER

Perform the following procedure to connect the
TTCPR-40A Thermal Printertothe T-BERD 107A.

4. Printer interface parameters verification
Before connecting the printer to the
T-BERD 107A verify that the PRINTER
connector interface parameters {sce Table
6-1) match the interface parameters of the
printer. The T-BERD 107 A defanlt param-
eters match the PR-40A default param-
eters. Once the interface parameters are
verified, turn the power off on both instro-
ments.

]

Printer connection to the T-BERD 107A
Connect the printer to the T-BERD 107A
PRINTER connectorusing a circular 8-pin
IDIN-type to 25-pin D-type connector cable
(Model#3(758).
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Apply power to the T-BERD 107A and
printer
Turn the T-BERD 107A on first, then the
PR-40A. If this step is reversed, the first
printout can be garbled.

S

#0505, When connecting a compatible
printer other than the PR-40A to
the T-BERD 107 A, connect the
printertothe T-BERD 107A, turn
the printer power on first, and
place the printer OFF LINE be-
fore turning the T-BERD 107A
ON.

Place the printer ON LINE
The PR-40A must be placed ON LINE
manually (seethe PR-40A Thermal Printer
Operating Manual).

s, When the printer is placed ON
LINE the T-BERD 107A imme-
diately sends any printouts stored
inmemory.

6.4 GENERATING A PRINTOUT

Printout generation is controlied by the AUX
PRINT function, AUX PRIEVNT function, and the
AUXPRIINTV function. For more information on
these auxiliary functions, referto Section4 Auxiliary
Functions.

6-5



AUX PRINT function — The AUX PRINT
function is used to manually generate either
results or controls printouts. The two selections
and their functions are:

BSLT PRNT — Make this selection to
generate a printout of current test results,
Results printouts are fully describedin Sec-
tion6.5.1 Results Printout.

CTRL PRNT — Make this selection to
generate a printout of the T-BERD 107A
current switch settings and auxiliary func-
tions. Controls printounts are fully described
in Section 6.5.2 Controls Printout.

AUXPRIEVNT —The AUXPRIEVNT func-
tion has three selections that determine whena
results printout is generated. The three AUX
PRIIEVNT selections and their functions are:

OFF—Prevenis datafrombeing senttothe
RS-232 printerinterface. Note that results
and controls printouts are still available
using the AUX PRINT function.

TIMED— Initiates a results printout at the
endof eachtime interval as setby the AUX
PRIINTYV function.

ERROR — Initiates a results printout for
each second that a logical bit error, CRC
error, frameerror, or bipolar violation occurs.

AUX PRINTV — The AUX PRIINTV func-
tion operates in conjunction with the AUX PRI
EVNT function’s TIMED position to set the
time interval for periodic generation of aresults
printout.
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6.5 TYPESOFPRINTOUTS ...

The T-BERD 107A generates three types of
printouts: controls, results, and messages. Bachprint-
out is identified by a header and is time- and date-
stamped.

Ifthe operator attempts to store a printout when
the print buffer is full, the printout does not overwriie
a previous printout, and the data is not stored. The
print buffer can be cleared by selecting the AUX
BUF CLR function and pressing the RESULTS
switch or by connecting the instrument to acompat-
ible serial printer like the PR-40A Thermal Printer.

All printouts are in 80-column format. The
format will wraparound when printedto a40-column
printer, such that the information will align in two
columns instead of four. The following paragraphs
describe cach of the available printouts and how to
generatethem,

6.5.1 Besulis Printouts

The T-BERD 107A generates four types of
results printouts standard, BRIDGTAP, MULTIPAT,
and results overflow, To prevent anoverflow of the
print buffers by asevereerror situation that Jasts more
than a minute, a printer squelch function interrupts
the sequence of resulis printouts and substitutes a
summary printout for the squelched time pertod.
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Standard Resulis Printouts

The standardresults printoutisahard-copy listing
of the current test results. The format includes all
available resuits and any Alarm LEDs that are illumi-
nated atthe time the printoutisinitiated. Figure 6-1 isan
exampleofastandard results printout. A results printout
isinitiated manuallyusing the AUXPRINT functionor
automatically using the AUX PRIEVNT function.

BYT B OSHO 29
SLIPS UNAVAIL !
BPV ER SEC 0
FRA ER SEC N/A
FRA ERR N/A ¥ T RATE N/A
CRC ERR 2591 CRC ER 8RO 29
CRC B RT1.59E-01 FREQ Hz 15433990
RX LVL+5.5 dBdsx  RX LVL 11.27 Vp-p |
SPX CUR UNAVAIL SIG LS SC g
TEST LEN CONT ELAPS TIM 00:00:45

TEST END  *%¥x

CHANNEL RESULTS

CH. DROPPED i6

; VF FREQ He 1004 VF LVL -15 dBm
DATA BITS01000000 82 I 3

SIGNALING BITS (ALL CHANNELS)

A: 000000 111273 000000 2211111
B: 111111 000000 111111 00000C
C: 000000 Z1X31311 000000 2313111
D:r 111311 000000 131111 000000

ALARM / STATUS
BX ZERO HIST ON Ti PULSES o

PATTMERN SYNC  OMN FRAME SYNC N
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BRIDGTAP Test Resulis Printouts

The BRIDGTAP results printout includes the
biterrors (BIT ERR), errored seconds (ERR SEC),
and pastern synchronization seconds (SYNC SEC)
for each of the 21 patterns in the BRIGDTAP test
pattern {see Figure 6-2).

When biterrors are not detected, BITERR and
ERR SEC remain at zero and SYNC SEC indicates
the number of seconds the synchronized pattern was
received and monitored for errors. Each synchro-
nized patternis monitored foronly 23 seconds during
eachcycle of the BRIDGTAP test.

InFigure 6-2, the results printout shows that the
ALL ONES through 2: 10 patterns were monitored a
second time (46 seconds), asecond 2: 11 pattern was
interrupted when the printout was generated (24
seconds), andthe 2: 12 through QRSS patterns were
monitored once during the BRIDGTAP test. The
BITERR resultequals thesumofthe 21 BRIDGTAP
test pattern biterrors. The ASYNE SEC resultequals
the sumofthe BRIDGTAP ERR SEC results, When
pattern synchronization s lost, SYNC SECs are not
counted.



! RESULTS PRINT

©T1 D4  BRIDGTAP
CRTT ERR 225423
BER  **3.91E-06
BPYV DRR 2417
BEV RATE 17E-05
. FRA ERR 22
¢ CRC ERR 99
CRC E RT  2B-04
RX LVL -19 dBdax
SPX CUR 57 mh
| TEST LEN  CONTL
L PEST END  hxkas

“HAKNEL RESULTS
CH. DROPPED 16
VP FREQ Hz 1004
DATA 01000000

BITE

P SIGNALING BITS (A
A: 000000 113131
i By

BRIDGTAP RESULTS

BT OBRR

1
1
1
1
1

3 IN 24
QRES

ALARM STATUS
SIG LOS
FRAME LOSES

oN
ON

18:04:50

SAN 0L

ASYN E S5EC 74
SLIPS g
BPV ER SEC *7
FRA ER SEC

F E RATE 12E-0

CRC ER SEC

FREQ Hz 154401
R¥ LVL 2.33 V-
SIG L.O8g SEC
BLAPS TIM 00:22:1

g O -1 o

i

VE LV

SIG BITS

i D

000000

TANNTT,

SYNC SEC
46
46

[N
oo

[s2)

[

46
0 23
0 23
PATTERN LOSS ON
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MULTIPAT Test Results Printouts

The MULTIPAT results printout includes the bit
errors (BIT ERR), errored seconds (ERR SEC), and
pattern synchronization seconds (SYNC SEC} for
eachofthe five patterns in the MULTTPAT test pattern

{seeFigure 6-3).
18:04:50 JAN 0L
ASYN E SEC 802
SLIPS 9
. .
537 mA  $IG LS SC 5

S

{AMINEL RESULTS

. DROPPED i6

{ VF FREQ Hz 1004 VE LVL ~-15 dBm

P DATA BITS0L100G000 SIG BITS 0L
STCNALING BITS (ALL CHANNELS)

Sa:r 000000 111113 Q00000 1321313

{R: 113111 000000 1113111 000000
MULTIPAT RESULTS
PATTERN BIT ERR ERR SE SYNC SEC
ALL ONES 260 168 175
1:7 271 175 175
2 IN 8 270 167 175
3 IN 24 269 158 175
ORSS 270 134 178
ALARM STATUS
STIGNAL LOSS  ON PATTERN LOSS ON
FRAME LOSS oN

CONTI ELAPS TIM 00:22:14
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When biterrors are not detected, BITERR and
ERR SEC resuits remain at zero and SYNC SEC
indicates the number of seconds the synchronized
pattern was received and monitored forerrors. Each
synchronized pattern is monitored for 175 seconds
during cachcycle of the MULTIPAT test.

The BIT ERR result equals the sum of the five
MULTIPAT test pattern bit errors. The ASYN E
SEC result equals the sum of the five MULTIPAT
test pattern errored seconds. If pattern synchroniza-
tionis lost, SYNC SEC results are not counted.

SMART NIU Results Printout
{Enhanced ESF Option only)

The Smart NIU results printout lists the statistics
retrieved from the NTU/Performance Monitor at the
end of a standard results printout. A complete SMART
NiUresults printout includesup to eight days of T1
circuit performance statistics as retrieved from the
NiU/Performance Monitor. These results include
statistics for the carrent hour (CURRENT HOUR),
each of the previous 23 bours (HISTORY HOUR 01
through HISTORY HOUR 23), the current day (CUR-
RENT DAY), and the previous week (HISTORY
DAY 01 through HISTORY DAY (7) as shown in
Figure 6-4.
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; SMART NIU RESULTS DATA COLLECTE

13:14 08-27-93

pasl

WAL

!
1
1
|
1
I
!
i
H
H

= Looped Back

= Data Incorplet
= Loss of Signal
= Lnused

= Power Loss

= ALIS

= Yellow Alarm

~F o AR s W B3 b

8 = Out of Frame

PAZ-PIREFS: 100% AZ-PIR STAT: «<=91%
TA-PIR EFg: 100% ZA-PIR STAT: <=391%
; CURRLRINT HOUR 13:00 08-27-93
PAZ-CVL . 1372265 AZ-ESL : 14
AZ~SESL: 0 AZ-UASL: G
AZ-CVP : 1372261 AZ-ESP : 14
AZ-BESP: 0 AZ-UASP: ¢
A7 -POVE; } AZ-BBZS: Q
. AZ-MSEC: 0 AZ-STAT: 21
ZA-CVL : 358367 ZA-ESL : 3518
ZA~SESL: NA ZA-UASL: NA
ZA-CVP ; 356959 ZA-ESP 0
LA-SESE: NA ZA-TASP: NA
ZA-DPIVS: NA ZA-BBZS: N&
ZA~MSEC: NA ZA-STAT: NA
HISTORY HOUR 01 12:00 08~27-93
AZ-CVL 1 0 AZ-ESL : o8
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Test Results Overflow

A results printout is automatically initiated
when a result counter overflows. Labeled OVER-
FLOW PRINT, the printout also describes the
reason for the overflow (see Figure 6-5). Each time
a result counter overflows, the test result is pre-
ceded by a double

LOW PRINT 12:58:16 JAN 05

OvVE

T1 HEP 1:7

BIT BRR**00014365 RIT ¥ SEC 6516 ¢

BER 9.98 E-03 SLIPS g i

BPV HRR 0 BBV ER SHC 3

EPV RATE. © E-07 FRA BER S5C ¥/A

FRA ERE N/A F E RATE W/B

CRC ERR 2148206 CRC ER SEC 6515

CRC B RTS.81 E-01 FREQ Hz 1543991

RX LEVEL+5.7 dBdsx "Y VL

11.61 Vp-p

SPY CUR 0 mA SIC LS 5C 0

TEST LEN CONT  ELADS TIM 0L:48:57
PTEST END ok

CHANNEL RESULTS

CH. DROPPED 16

VE FREQ Hz 1004 VEF LVI -15 dBm
DATA BITS0LO00000 SIG 'S GL0z
SIGNALING BITS (ALL CHANNELS)

A: 000000 1231311 CG00000 1231121

B: 111111 000000 111311 000000

C: 000000 11213131 000000 2233131

D: 1131117 0060000 11131Z 0G00G60
ALARM/STATUS

EX ZERO HIST ON T1 CN

; PATTERN SYNC  ON FRAME SYNC ON
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asterisk (**)on the printout, indicating an immedi-
ate overflow condition (i.e., the results counter
overflowed during the last second). Subsequent
printouts of the overflowed result are preceded by
asingle asterisk (*) to indicate a previous overflow
condition. All asterisks are cleared at test restart.

Printer Squelch Control

‘When 20 or more printouts are generatedin 60
seconds, the printer squelch is turned on to tempo-
rarily halt the printouts. The squelched printouts
include alarm, error, and severely errored second
conditions that occur during a test. The twentieth
printout indicates the squelchisturned on by printing
the time-stamped message PRINTER SQUELCH
ON. When the printouts drop to five or less in 60
seconds, the time-stamped message PRINTER
SQUELCH OFF is printed and a squelch summary
results printout (SQUELCH OFF PRINT)is gener-
ated. The squelch summary printout provides the
camulative results when the squelch was tumed off.
The printer squelch does notaffect messages indicat-
ing the squelch state, timed print requests, manual
print requests, or the TEST COMPLETE message.
The printer squelchis reset when arestart occurs or
at the end of a timed test.
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6.5.2 Controls Printout

The controls printout lists the carrent setting of
all front-panel switches and auxiliary functions. A
controls printoutis initiated manually using the AUX
PRINT function. Figure 6-6 is an example of a
controls printoat.

QLS PRINT 12:25:34

C CONTT TN
0DE T1 D4 PATTERN

¢ TIMED/CONT CONT

{ PRI EVE OFF
TIMING TNTERNAT .
LOOP CODE CEU ESF LOGTD
LINE/TAY N/A ROV TNDUT
PARITY NONE RBAUD RATE
CR/CR-L¥ CR-LF LRBO
CH DROP )

6.5.3 Messages

‘When the AUX PRI EVNT function is set to
ERROR, alarm and status messages are printed
autornatically to inform the operator of animportant
developmentrelated to the ongoingtest. Ifthe AUX
PRIEVNT function is set to OFF, alarm and status
messages are not printed automatically, All alarm
and status messages are time- and date-stamped for
casier mapping of problem sequences and trend
analysis.
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Possible messages are:

Alarm Messages

SIGLOSS XX —Lossof valid T1 pulses, where
XX is arunning count of signal losses since the
lasttestrestart.

FRAMLOSS XX—Loss of frame synchroniza-
tion, where XX is arunning count of frame sync
fosses since the last test restart.

PATT LOSS XX 1Loss of pattern synchroni-
zation, where XX is a running count of pattern
sync losses since the last test restart.

YELLOW ALM ON— A yellow alarm condi-
tion is present.

YELLOWALM OFF — A yellow alarm condi-
tionisno longer present.

EX ZERO ON — More than 15 consecutive
zeros have beenreceived when the BBZS switch
issetto AMI(LED extinguished) or more than
seven consecutive zeros have been detected
when the B8ZS switch is set to BRZS (LED
lluminated).

EX ZERO OFF — I.ess than 16 consecutive

zeros have been received when an excess zeros
condition had been previously detected.

ONES DENSITY —The received datacontains
less thannonesin 8(n+1) bits, wheren=11023.
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AIS — Alarm Indication Signal (AIS) indi-
cates an unframed T1 signal consisting of
2048 consecutive ones has been received.

Status Messages

SIGNAL DETECT — T1 pulses of valid fre-
quency andlevel are present.

FRA SYNC ACQUIRED — The framing pat-
tern has been detected and synchronization is
acquired.

PATT SYNC ACQUIRED — The test pattern
has been detected and synchronization is ac-
quired.

B8ZS DETECTED — B&ZS line code is re-
ceived.

NOTB8ZS COMPATIBLE — When the switch
is set to the B8ZS position and the selected
patternis ALLZERO, this message is displayed
whenever the instrument receives the sequence
0001 1011, which eccurs if anon-B8ZS com-
patible piece of equipmentregenerates the trans-
mitted signal.

BUFFER FULL — The internal print buffers
have overflowed. Atleast one printouthasbeen
lost (discarded). Note that thisisthe only mes-
sage thatis not date- and time-stamped.

= Print buffer overflow may resultin lost
information.
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PRINTER SQUELCH ON — More than 20
alarmor status prints havebeen generated within
one minute. The printer squelch feature is en-
abled and no more messages or automatic ERR
SEC results prints will print.

PRINTER SQUELCH OFF—YFive o less print
requests or errored second result printout re-
quests have occarred within the last minate. The
printer squelch feature is disabled and a sum-
mary printout is generated for the squelched
printouttime period.

TEST COMPLETE — The end of a timed test
has been reached. This message apphies only
when in timed test mode.

TESTRESTART— Atestrestarthas occurred.

NEW CONFIGURATION — The test configu-
ration has beenmodified.
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This section lists the specifications for the
T-BERD 107A mainframe and options.

7.2 GENERAL SPECIFICATIONS =

7.2.1 Physical

Size: 85"Hx425"Wx3.25"D
(21.6cmx 10.8 cmx 8.3 cm).

Weight: 4.5pounds (2.1 kg).

7.2.2 Operationat

Operating 32°F 0 122°F (0°Cto
Temperature: 50°C).
Storage -40°F to 167°F (-40°Cto
Temperature: 75°C),
Power
ACAdapter:  120VACt012VDC,
Battery: 12VDC; lead-acid electrolyte.
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7.3 INPUT SPECIFICATIONS

7.3.1 Receive Input (RX Jack)

Input Connector: Bantam jack.
InputFrequency: 1,544,000 Hz +4000 Hz.
Input Impedance
BRIDGE: 1000 & or greater (with
ALBO).
TERM: 10082 +5% (with ALBO).
DSX-MON: 100 Q+5% (with AGC).
Operating Range
BRIDGE/TERM: +610-35 dBdsx.
DSX-MON: +610-24 dBdsx of resistive
foss.

7.3.2 T1 Reference Input (REF Jack)

Input Connector: Bantam jack.
InputFrequency: 1,544,000 Hz £1000 Hz.
InputImpedance: 1000L2 (nominal).

Operating Range: +6 dBdsx to -24 dBdsx re-
sistive loss.
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7.4 OUTPUTSPECIFICATIONS .

7.4.1 Transmit Qutput {TX Jack)

Output Connector:

Output LBO
Tolerance:

Internal Oscillator
Accuracy:

Line Codes:

ErrorInsert:

Pulse Shape:

7-3

Selectable line build-out (LBO)
of(,-7.5,-15.0,and -22.5dB of
cabile loss at 772 Hz is provided
on abantam jack.

+1dB at 772 kHz.

+5 ppm.
AMIorB8ZS.

Single logic and BPV errorin-
sertion.

With output terminated in 100
€ resistive load and 0 dB line
build-outselecied, the T-BERD
HOTA meets CCITT Recom-
mendation G.703; AT&T Pub-
lications CB113, CB119,
CB132, CB143, and
PUB62508; and AT&T
PUB6241 [ pulse shape specifi-
cations.



7.4.2 600 Ohm VF Qutput (VF OUT Jack)

Output Connector:

Output Frequency:

Bantarm jack.

Voice frequency at 600
ohms impedance.

7.5 MEASUREMENTS

7.5.1 Frequency

Accuracy:
Resolution:

Range:

7.5.2 Level

dBdsx Level Range:

dBdsxLevel:

7-4

+5 ppm.
1 Hz.

1,544,000 5000 Hz.

The designation dBdsx
is a voltage measure-
ment; a 3-volt base-to-
peaksignalisdefinedas
0dBdsx.

+6 dBdsx to-40dBdsx.

*+1 dB between +6
dBdsx and -Accuracy:
10dBdsx.

+2 dB between -10
dBdsx and -20dBdsx.
+3 dB between -20
dBdsx and -40 dBdsx.




dBdsx Resolution:

Vp-pRange:

Vp-pResolution:

7.5.3 Simplex Current

Range:
Resolution:
Accuracy:

Simplex Voltage
Drop:

7.5.4 Timing Slips

Range:

Resolution:

Accuracy:

7-5

0.1 dB betwecen +6
dBdsx and -6 dBdsx.
0.5 dB between -6
dBdsx and -40 dBdsx.
60mVio 12.0V.

0.1V.

10 mA to 180 mA.
1 mA.

+5%.

8.5 volts (nominal) at
60 mA.

~999 frame slips with
-192 bit slips to +999
frame slips with +192
bitslips.

1 bit slip.

&1 bit.



7.5.5 VF Frequency

Range: 60 to 3904 Hz (+3.0 to
-26.0dBm).
60 to 3400 Hz (-27.0 to
-40.0 dBmy}.

Resolution: 1Hz.

Accuracy: +1 Hz.

7.5.6 VF Level

Range: +3.010-40dBm.
Resolution: 0.1 dBm.
Accuracy: +0.5dBm.

7.5.7 Channel Monitor
Channel: 1 to 24, NONE.

Signaling: T1 DID, T1 D4, or Tt
SLC-—AandB signaling
bits,
T1ESF—A,B,C,andD
signaling bits,

Data Presentation: Signaling bits for all 24

channels. Databits for se-
{ected channel.

7-6
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7.6 CONNECTORS =

7.6.1 PRINTER Connector

Output Connector; 9-pinDIN-type.

Connector Pin
Configuration: SeeTable 7-1.

77 ALARMCRITERIA ===

Signall.oss: 150ms withoutinputpulses
after valid frequency and
levelare detected.

Framel.oss

Mainframe Without

Options: DD -2 out of 5 F bits in
eITor.
D4 -2 out of 5 F bits in
CITor.
ESFE- 2 out of 5 frame bits
inerror.
SLC -2 outof 5F bitsin
error.

SLC Datalink Decode

OptionInstalled:  D1D - 2 out of 4 F bits in
erTor.
D4 - 2 out of 4 F, bits in
error,
ESF - 2 out of 4 frame bits
inerror,
SLC -2 outof 4 F bits in
erTor,

7-8




Patternl.oss:

Ones Density:

ExcessZeros:

Yelow Alarm:

AIS (Alarm Indication
Signal):

7-9

QRSS — 250 errors de-
tectedin 1000 orfewerbits.
Fixed pattern— 100 errors
in 1000 or fewer bits.,

QRSS — LED illumina-
tionis suppressed.

Other patterns —received
data contains less than n
onesin 8(n+1)bits, where
n=1¢t023.

AMI - 16 ormore consecu-
tive zeros.
B8ZS - 8 or more consecu-
tive zeros.

D1D-Bit 2is a0 for 255
consecutive channels.

D4 - Bit 2 15 a O for 255
consecutive channels.
ESF-256bitst16bitsofa
repetitive (111111110600
0000) pattern received in
the 4 kb/s datalink.

SLC - Bit 2is a( for 255
consecutive channels,

Unframed T1 signal has
2048 consecutive ones.



Low Battery:

Battery has approximately
15 minuates of power re-
maining.

7.8 PATTERN SPECIFICATIONS

7.8.1 Pattern Definition

ALL ONES:
1:1:

1:7:

21IN8:

3IN24:

T1-QRSS:

BRIDGTAP:

I 7-10

Allones,
Alternating ones and zeros.

FO1000000 —Patternis aligned
with framing (F) patterns asin-
dicated.

FO1000010— Patternis aligned
with framing (F) patterns asin-
dicated.

FO100 0100 0000 0000 0000
0100 — Patternis aligned with
framing (F) patternsasindicated.

QRSS pattern (2**-1 with zero
suppression,).

Automated 21-pattern sequence
with varying degrees of ones
and zeros density that detect
bridge taps (see Section 3.2
Mainframe — Test Setup).




MULTIPAT:

ALLZERO:

1000 Hz:

T1DALY:
T1-2/96:
T1-3/54:
T1-4/120:
T1-5/53:
550CTET:

MIN/MAX:

I7~11

Automated S-pattern sequence
thatincludes: ALL ONES, 1.7,
2IN8,3IN 24, and QRSS (see
Section 3.2 Mainframe —Test
Setup}.

AMIcoding - all zeros, nopulses
except framing.

BBZS coding - BEZS BPV se-
guence 000V 10V {V =bipolar
violation}.

Digital milliwattsignal.

Optional 55-byte fixedlong pat-
tern.

Optional 96-byte fixed long pat-
tern.

Optional unframed 54-byte
fixed long pattern.

Optional 120-byte fixed long
pattern.

Optional unframed 53-byte
fixed long pattern.

Optional unframed 55-byte
fixed long pattern.

Optional 72-byte fixed long pat-
tern.



7.8.2 Pattern Sync Detection Criteria

Fixed Patterns:

QRSS:

7.9 LOOP CODES

30 consecutive error-free bits,

30 + n consecutive error-free
bits forapatternlength of 2™ 1.

7.9.1 Generation and Detection Patterns

CSULoopCodes
INBAND:

ESFLINE:

FENIY
PAYLOAD

NIULoopCodes
FACL:
FACZ:
FAC3:

ESFNET:

PROGLoopCodes

PGMLPUP:

I 7-12

Loop up: 10000; loop down:
100.

Loopup: 111111110111 0000;
loop down: 1111 1111 0061
1100,

Foopup: 111111110010 1000,
loopdown: 1111 11110100
1100.

TLoop up: 1100; loop down:
1110.

Loop up: 11000; loop down:
11100.

Loop up: 100000; loop down:
100(N.E. Tel.).

Loopup: 1111 1111 0160 1000;
loop down: 1111 1111 G010
0100,

3-to 8-bitrepeating code. Fac-
tory default (FACT): loop up -
1100,




PGMLPDN: 3-toS8-bitrepeatingcode. Fac-
torydefault (FAC1): loopdown
-1110.

NOTE: Generated codes may be sent unframed or
framed. When framed is selected, in-band
loop codes are overwritten by the framing bit.

7.9.2 Loop Detect Criteria

In-BandLoop

Codes: Atleast 177 error-free bits of the
selected repetitive pattern must
be received (loop up and loop

down).

Qut-of-BandLoop

Codes: Datalink monitored every 125
ms for loop codes (loop up and
loopdown).

7.10 GROUNDING

Bantam Jacks: Sleeves connected to chassis
ground.

RS-2328-Pin

DINConnector:  Pin 3 to chassis ground.
Pin 2 to common ground.

l7~13



7.11 BATTERY

Operating Period:

Storage Period:

Recharging Period:

7-14

12V, lead-acidelectrolyte.

Typically provides four hours
of continuous operation on a
fullcharge.

@ 68°F, holds 85% of charge
after six months. Requires re-
charging every six months.

Minimum of eight hours from
fulldischargeiftestsetis turned
off.
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A.1 DEFAULT SETTINGS

This appendix contains the factory default set-

tings (see Table A-1) that are stored in ponvolatile
RAM (NOVRAM). The T-BERD 107A controls
canbe forced totheir default settingsby pressing and

holding down the RESTART switch while the unitis

being powered-up. As soon asthe message SYSTEM
RESET s visible in the display window, release the
RESTART switch.

Parameter

Default

BSZS LED OFF (AMI coding)
DISPLLIGHT OFF
LBO 0dB
LOOP CODES CSU
- MODE SELFTST
. PATTERN ALL ONES
: RXINPUT BRIDGE
: RECVD LED OFF (internal
timing)
. AUX LEDOFF
. CATEGORY SUMMARY
' AUXUSERI 010100100
. AUXUSER2 | 001101110
. AUXUSER3 110001110

A-1




PATTERN
TIME
AUXPGMLPUP
AUXPGMLPDN
AUX AUTORESP
AUXLOOPCODE
(CSU)
(NTU)
(PROG)

AUXDATALINK
BPMRCVR
USERBPM
PRMTRAN
PRMRCVR

AUXFT1IDLE

AUXFT1RATE

AUXFT1 CHAN

AUXVFTONE

AUXVFCHAN

AUXVOLUME

AUXTIMETST

AUXTESTLEN

AUXPRINT

AUXBUFCLR

AUXPRIEVNT

AUXPRIINTYV

AUXPRNTPORT
BAUDRATE
PARITY
TERM 232

l A-2

Parameter

AUXSMARTNET

AUXMULTIPAT °

ALL ONES

3:00 (all patterns)
1100(FACI)
11106(FACY)
NORESPONSE

. INBAND

| FAC2
| USER

TELTREND 7321

ON
01100110
OFF

ON
[RISRENE
64KXN

1

¢ 1004HzxN

NONE

OFF
CONTINUOLUS

: 200 HRS 60 MIN
N/A

N/A

OFF

12 HRS 60 MIN

2400

¢ NONE

- CR

AUXCLOCK

N/A

Default
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This appendix features a table of channel time
stotassignments forall T1 framing formats offered
by the T-BERD 107A.

B.1 CHANNELTIMESLOT

The channel time slot assignments determine
which channel is actoally dropped from a framed
signal when a particolar time slotis selected. Since
the T-BERD 107 A selects the dropped channel based
on the primary usage of D4 and ESF framing, the
time slots for other DID and SL.C framing drop
different data channels than the usermay expect. Use
Table B-1 to determine the correspondence between
the selected channel number and the actual timeslot
thatis displayed.

B-1



D1D
Channel
Time Slot ;| Number

1 1
2 13
3 2
4 14
3 3
6 15
7 4
8 16
9 5
10 17
11 6
12 18
13 7
14 19
15 8
16 20
17 9
18 21
19 10
20 22
21 11
22 23
23 12
24 24
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The stress patterns are represented inaright-
to-left format. When the pattern is transmittedin
binary form the least significant bitis transmitted
first. This requires thatthe binary representation
be turned over for transmission. Example: The
binary representation of the hexadecimal value 01
would be 0000 0001. When transmitted least sig-
nificant bit first, it would be transmitted 1000
0000 (left-to-right).

a421

H
t]
1
Z
3
4
5
6
7
8
9
A
B
C
D
E
F

G060
G001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1160
1101
1110
1311

MSB LSB
|74 = 01110100
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Intelligent Network Equipment

This appendix shows the intelligent network
equipment addresses (see Table D-~1} and avail-
able commands (see Table D-2) currently
supported by the T-BERD 107A Smart Loopback/
Command Codes Option.
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1:1 TestPattern 3-10

1:7 Test Pattern 3-10
120-OctetPattern 3-40

2 IN 8 Test Pattern 3-10
2047-Bit Test Pattern 3-57
3IN 24 Test Pattern 3-11
511-BitTestPattern 3-37
33-OctetPattern 3-40
54-OctetPattern 3-40
55-OctetPattern 3-39, 3-41
63-Bit Test Pattern 3-57
72-Octet Pattern 3-41
8-Pin DIN-Type Connector 3-34
96-OctetPattern 3-39

S
s

Accessories 1-5
PR-40A Thermal Printer 1-6, 1-7
T-BERD Repeater Power Supply 1-6
T-BERDT1 Repeater Extender 1-5
Addressable Repeater Loop Codes 7-13
Advanced Stress Patterns Option 1-4, 3-39
Pattemns 1
TestPatterns 3-39
AISLED 3-28

Alarm
Criteria 7-8
LEDs. See AlarmI.EDs
Maintenance Test 5-10, 5-23
Major 5-8, 5-22
Messages 3-37, 3-38, 5-1, 5-3, 53-8, 522, 6-16
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Minor 5-9, 5-23
Power/Miscellaneous 5-9, 5-23
Shelf 5-8, 5-22
AlarmLEDs 3-26, 7-8
History 3-26
AL ONES TestPattern. 3-10
ALLZEROC Test Pattern 3-14
AMICoding 3-15
ANSITT 403 ESF Circuits 3-43
AUTOLLBMode 3-9, 4-9
AUTOMode 3-6
Automatic Configure Mode 3-6
AUXAUTORESPFunction 3-56, 4-9
AUXBAUD Fupction 6-3
AUXBUFCLR Function 4-46, 6-7
AUXCHDROP Function 5-17
AUX CLOCK Function 4-52
AUXESFLOOP Function 4-5
AUXFTI CHAN Function 3-56, 4-57
AUXFT1IDLEFunction 3-56, 4-50, 4-52, 4.54
AUXTFTIRATE Function 3-56, 4-36
AUXLOOPCODEFunction 3-53, 3-56, 4-7, 4-15
AUXMULTIPAT Function 4-5
AUXPGMLPDN Fanction 4-13
AUXPGM LPUPFunction 4-10
AUXPRIEVNT Function 4-47, 6-6
AUXPRIINTV Function 4-48, 4-49, 6-6
AUXPRINT Function: 4-44, 6-5
AUXPRM Function 3-45
AUXPRNTPORT Function 4-50
AUXSMARTNETFunction 4-33
AUXSwitch 3-16, 3-53
AUXTERM 232 Function 6-3
AUXTESTLEN Function 4-43
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AUXTIME TST Function 4-41
AUXUSER Function 4-4
AUX VFCHAN Function 4-38
AUX VFTONEFunction 4-59
AUXVOLUMEFunction 4-40
Auxiliary Functions

FT1Option 3-56

BEZS

Coding 3-15, 3-26

LED 3-15, 3-26

Switch 3-15
Battery

Low Battery LED 3-28

Specifications 7-14
BATTERY CHARGE TestResults 5-20
BITERR RATE Test Results 5-12
BITERR SECTest Results 5-12
BITERRORS TestResults 5-4, 5-12
BPVRATE TestResults 5-13
BPV SECONDS Test Results 5-13
BRIDGEInput Termination. See RXINPUT Switch
BRIDGTAP

Printouts 6-9
BRIDGTAPTestPattern 3-11

-
CATEGORY Switch 3-22, 3-47

Channel 1
Time Slot Assigrunents 3-7, 1

Continuous Test. See AUX TIME TST Function
4-41

Controls Printout 6-16

CRCERRRATE TestResuits 5-12

INDEX-3



CRCERR SECTestResults 5-12
CRCERRORS TestResults 5-4, 5-12

D4 Superframe
FT'1 Mode 3-55
Data Communications Equipment {DCE) 6-1
Data Terminal Equipment (DTE) 6-1
Datalink
Alarm Field 5-22
Alarm Seconds 5-21
DATALINK Category 3-36, 5-3, 5-20
Default Settings 1
Definition
LoopCodes 7-12
DISPLLIGHT Switch 3-22
Display 34
DST Maintenance Switch 4-27
Ramp Code 4-27
Switch Code 4-27
DSX-MONInput Termination. See RXINPUT
Switch

ELAPSE TIME Test Results 5-19
Enhanced ESFOption 1-4, 2-14, 3-43
Installation Verification 2-14

TestResults 5-10
ERRINS Switch 3-33
ERRORS Category 3-24, 5-12
ExcessZeros LED 3-27, 7-9

Extended Superframe
ESF Datalink LoopCodes 4-29
FT1 Mode 3-55
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s

Factory Default Settings. SeeDefault Settings 1
FactoryDefaulis 1, 2
FARBPV SEC Test Results 5-11
FARCRCERR TestResults 5-11, 5-24
FARFRM ES Test Results 5-10
FARFRM SES Test Results 5-11
FARSLPSEC TestResults 5-11, 5-24
FCRC»319Test Results 5-25
FCRC 1 TestResults 5-24
FCRC 101-319 TestResults 3-25
FCRC 11-100 Test Results 5-25
FCRC2-5TestResults 5-24
FCRC6-10Test Results 5-25
Fractional T1 Option 1-3
Installation Verification 2-18
FramelLoss LED 3-26, 7-8
Frame Sync LED 3-25
FRM ERR RATE Test Results 5-13
FRM ERR SEC TestResults 5-13
FRM ERRORS TestResults 3-13
FT1D4 Mode 3-55
FT'1 ESFMode 3-55
FT10Option
Auxiliary Functions 3-36
Operating Modes 3-55

[ ]
[

HISTRESET Switch 3-28
History Alarm LEDs. See AlarmLEDs

B

In-Warranty Service 2-22
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1.BOSwitch 3-19
LoopCode Switches 3-30, 3-54
LOOP CODES Switch 3-30
LOOPDOWN Switch 3-32, 3-58
LOOPUP Switch 3-31, 3-58
LoopCodes
Addressable Repeater Loop Codes 7-13
Auxiliary Functions 3-30
DS§2Maintenance Switch Commands 4-28
ESFdatalink 4-29
HDSL 4-29
Intelligent Line Repeater 4-18
Intelligent Office Repeater 4-18
Intelligent Repeater Commands 4-19
Programmed 4-11, 4-13
Remote Programming Commands 4-253
Loop Down LED 3-32
{oopUpLED 3-31
LowBattery LED 3-28, 7-9

i

Major Alarm. See Alarm 53-8
Messages
Alarm. See AlarmMessages
Status 6-18
SUMMARY Category 3-28, 5-5
MIN/MAX Test Pattern 3-41
Minor Alarm. See Alarm 5-9
MODE Switch 3-5, 3-35
Modes, Operating. SeePgs.3-5—3-9
Enhanced ESF Option 3-43
Fractional T Option 3-35
SLCDatalink Pecode Option 3-35
MULTIPAT
Printouts 6-11
TestPattern 3-13, 4-5
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]
Hz
k4

NOTFOR SYNCTestResults 5-7, 5-20

o

Ones Density LED 3-27
OperatingModes 3-6
AUTOLLBMode 4.9, 4-42, 4-48
FT'1 Option 3-55
Options
Advanced Stress Patterns 1-4
Channel Monitor Option 7-6
EnhancedESF 1-4, 2-14, 3-43
Fractional T1 1-5, 2-18
Oscillator,internal 3-16
Out-of-Warranty Service 2-23
Overflow Printout 6-14
Pattern Loss LED 3-27
PATTERN Switch 3-10, 3-39, 3-44, 3-57
Pattern SyncLED 3-25
Patterns
1 Pattern 7-10
2IN 8 Pattern 7-10
350QCTET Pattern 3-15, 7-11
7 Pattern 7-10
ALLZERQO Pattern 7-11
BRIDGTAPPattern 7-10
BPefinitions 7-10
MIN/MAX 6
MULTIPATPattern 7-11
PGMPATI Pattern 3-14, 3-15
PGMPAT2Pattern 3-14, 3-15
PGMPAT3 Pattern 3-14, 3-15
QRSS Pattern 7-10
Stress 1

INDEX-7



T1DALY Pattern 3-15, 7-11
T1-2(96-Octet) 4
T1-3(54-Octet) 7
T1-4(120-Octet) 9
T1-5(53-Octet) 12
T1-6(55-Octety 14
T1I-DALY 16
PAY SRC Test Resulis 5-26
PR-40A Thermal Printer 1-6, 1-7, 6-4
Pre-Existing Loop LED 3.33
Print Buffer 4-46

PrintBEvent Functions. See AUXPRIEVNT
Function 4-47
PRINT Switch 3-51
Printer
Buffer 4-46, 6-7
Parameters 6-2
PR-40A 6-1, 6-4
Serial 6-1
Squelch Control 6-15
PRINTER Connector 3-34, 6-1, 7-7
Printer Squelch 6-15
Printouts 6-7
BRIDGTAP 6-9
Controls 4-44, 6-6, 6-16
Generation 6-3
MULTIPAT 6-11
Overflow 6-14
Results 4-47, 4-49, 6-6, 6-8
SMARTNIU 3-51, 6-12
Programmable
Loop-Down Code. See Loop Codes
Loop-Up Code. See Loop Codes
TestPatterns 3-14, 4-4
PWR/MISC Alarm. See Alarm  5-9
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QRSS Test Pattern.  See T1-QRSS TestPattem

RCVD Switch 3-16

REFJack 3-20

Repair 2-24

RESTART Switch 3-22, 3-45

Resuits Printouts, See Printouts

RESULTS Switch 3-23

RS-232Printer Interface, See PRINTER Connector
RX INPUT Switch 3-18

RX Jack 3-20

SELFTST Mode 3-6

Shelf Alarm. See Alarm

SIGLOS SEC TestResults 5-19

Signal AlarmLEDs. See Alarm1.EDs

SIGNALCategory 3-24, 5-2, 5-15

SignalLevels 5-15

SignalLossLED 3-26, 7-8

Signal Status LEDs. SeeStatus1.EDs

Simplex Carrent 5-16

SL.CDatalink Decode Option 3-33
TestResults 5-20

SLC-96

Channel Time Slot Assignment 1
Datalink 3-35

SLC-MiMode 3-35
SLC-M2Mode 3-35

SMARTNIU
Mode 3-43
Results Printout. See Printouts
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SONET TestResults 5-7, 5-20

Speaker 4-40

Status LEDs 3-23

STRATUM 1 TestResulis 5-7, 5-20
STRATUM 2 TestResults 5-7, 5-21
STRATUM 3 Test Results 5-7, 5-21
STRATUM 4 Test Results 5-7, 5-21
SUMMARY Category 3-23, 5-1, 54
SUMMARY Category Messages. See Messages
SYNCUNKNOWN TestResults 5-7, 5-21

o

T-BERD Repeater Power Supply 1-6
T-BERDT1 Repeater Extender 1-5
TiDIDMode 3-8

T11D4 Mode 3-7

T1 DALY Test Pattern 3-39
T1ESFMode 3-7

T1LLB Mode 3-8

T1Mode 3-7

T1PulsesLED 3-23

T1SLCMode 3-7

T1TLB Mode 3-8

T1-2/96 TestPattern 3-39

T1-3/54 Test Pattern 3-40
T1-4/120Test Pattern 3-40

T1-5/53 Test Pattern 3-40

T1-QRSS TestPattern 3-11
Temperature 7-1

TERMInput Termination. SeeRXINPUT Switch
TESTENDIN Test Results 5-19

TestLength
Timed 4-41, 4-43
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TESTLENGTH TestResults 5-19

Test Patterns. SeePgs.3-9--3-13
Advanced Stress Patterns Option.  SeePgs. 3-39

—3-41

Test Results 3-48
DATALINK Category 3-38, 5-3, 5-20
ERRORS Category 3-24, 5-12
SIGNAL Category 3-24, 5-2, 5-15
SUMMARY Category 3-23, 3-37, 5-1, 54
TIME Category 3-24, 5-2, 5-19

TIME Category 3-24, 5-2, 5-19

Time Siot Assignments. See Channel 1

Timed Test. See also AUX TIME TST Function

4-41

Timing Skips. See SIGNAL Category 5-16

TRAFFIC Results 5-17

TX Jack 3-20

23
Yt

USER Test Patterns 3-14
USER TestResults 5-8, 5-21

VFOQUT Jack 3-20

VETones 3-57

VIOLATIONS TestResults 5-4, 5-13
Volume. 4-40

Volume. See AUX VOLUME Fanction 4-40

Warranty Policy 2-22

EYs
k'

Yellow Alarm ILED 3-27
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