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The T-BERD 209A/211 User's Guide presents the most often used
T-BERD 209A/211 test setups in complete and concise steps. [liustra-
tions, helpful notes, and step-by-step procedures make this manual a
unique aid for novice and experienced users alike.

I you are unfamiliar with the instrument, refer to the T-BERD
20947211 Reference Manual for more detailed information. If you
require additiona! help, call TTC Customer Service at (800) 638-2049.

The user’s guide is divided into the following sections:

BASIC SETUPS — Describes setup procedures to generate print-
outs and perform timed tests with the T-BERD 209A/211.

TESTING T1 NETWORKS-—Describesseveral T-BERD 209A/211
standard applications. Eachapplication describes how toconfigure the
T-BERD 209A/211 mainframe, connectto the circuit being tested, and
interpret the test results.

TDR TESTING — Provides instroctions to set up and use the TDR
Optionto identify and locate cable problems on T1 span cable sections.

ADVANCED TESTING — Describes setup procedures and results
interpretation for several T-BERD 209A/21 1 advanced options, in-
cluding the Enhanced ESF Option, FT1 Option, Channel Monitor
Option, and Advanced BERT Option.

TESTING NEWLY INSTALLED T1 SPANS — Presents applications
thatuse the T-BERD Repeater Power Supply topower anew T1 span
and use the T-BERD 209A/211 to test the span. Each application
describes how to configure the T-BERD Repeater Power Supply,
configure the T-BERD 209A/211 mainframe, connect to the circuit
beingtested, and interpret the test results.

TESTING DIGITAL LOOP CARRIER (DLC) NETWORKS
Describes setup procedures and results interpretation for testing DLC
networksusing the T-BERD 209A/211 DLC Analyzer Lid Option.
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Some T-BERD209A/211 applications use one ormore of the T-BERD
209A/211 options. If an optionisrequired, the mainframe and option setup
procedures are subdivided, and the option is indicated in the title of the
application.

&

G.821 Performance Analysis Option (209A/211-1)

#  Jitter Spectral Analysis Option (211-2)

#  Rechargeable Lead-Acid Battery Option (209A-2)

#  Advanced BERT Option (209A/211-3)

*  Enhanced ESF Option (209A/211-4)

#  Time Domain Reflectometer Option (209A/211-5)

% Fractional T1 Option (209A/211-6)

# T-BERD DLC Analyzer Option (209A/211-96)

# T-BERD T1 Channel Monitor Option (Medel 40849)

%  T-BERD Repeater Power Supply Option (Model 41084)
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1. GENERATING PRINTOUTS
TTC PR-40A Thermal Printer or Equivalent Required

Perform the following procedure to configure the T-BERD 209A/
211 and a compatible printer, such as the TTC PR-40A Thermal Printer,
to generate printouts. The printer connection is on the side panel, i a
printer is not available, you can gencrate and store printouts in the
internal print buffer,

MODE switch
Selectthe AUUX mode.

%, PATTERN switch
Set the following auxiliary fumctions:

- AUX 3
_ - Function - Selections ¢ Comments
| BAUD 300,1200,2400,0r4800 . Set baud rate fo
‘ . match the printer
- (2400baudfor
- PR40A). f
PARITY  NONE,ODD,orEVEN | Setparityto
; | . NONEwhen
printing graphs.
PRNTFMT . SHORTFORMAT, . Selecttheresults
NORMAIL FORMAT, ¢ printoutformat.
SUMMARY PRINT
TERM . CRorCRLF . Settheprintout
o line terminator.
Use CR when
printing graphs.
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MODE switch
Exitthe auxiliary functions.

4, - Connect a printer to the T-BERD 209A/211
Connect an RS-232 serial cable between the printer and the
T-BERD209A/211.

% PRINT switch
Select the CONTROLS position to generate a controls printout
and verify proper operation of the printer interface.

3

PRINT EVENT swiich
Sciect the print event function to generate appropriate results
printouts. Printouts for pulse shape, TDR, and jitter spectral
analysis graphs are described in the appropriate application.
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2. CONFIGURING FOR A TIMED TEST

Perform the following procedure to set up the T-BERD 209A/211
to Tun an unattended test for an extended period and collect test results
during and after the test. Specific results printouts are generated when
test conditions match the setected print event setting of the PRINT
EVENT switch.

%.  Connect compatible printer (optional step)
If you are connecting aprinter, refer to Application I, Generaiing
Printouts. i vou are not connecting a printer, skipto Step 2.

el PRINT EVENT switch (oplional step)
To generate atest-end results printout at the end of the timed test,
select TRSTEND, To generate periodic results printouts, select
one of the time settings (2 HR or 15 MIN}. To generate errored
results printouts, select either ERROR or SEV ERR SEC. Ifa
,,,,,, printeris not connected to the T-BERD 209A/211, the printouts
are stored in the print buffer NOVRAM).

If you not generating any printouts, skip to Step 3.

MODE switch
Selectthe AUX mode.

PATTERN switch e
. Select AUX TEST LEN to set the desired duratiorn.

i t

sove: | ALY . HOUR* MINUTE:SECOND
PATTERS  TEST LEN . 0 » 15:00
MODE PATTERN SUMMARY & RESETS | RESULYS It ‘ SUMMARY

Locic @ @ Logic
ry [ 1 oevarrane @ A ] A ] @ BPY & FRAME
el [¥] siNAL @ Y] B3 ® siowaL
= i e @ e & Time
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MODE switch
Exitthe auxiliary functions.

#. TEST switch

Select TIMED test. Selecting the TIMED testrestarts the test.

RESULTS swiiches

e

Scroll to the TIME category 64-TEST END IN result in the
RESULTS I window and the SUMMARY category in the RE-

SULTS Hwindow.

When the 64-TEST END IN result equals 00:00:00, the test is
complete, TIMED TEST COMPLETE flashes alternately with the
testresultinthe RESULTS Iwindow, and the testresult counts are

frozen.
1
MODE TIMED TEST 00-BIT ERRORS

PATTESH : COMPLETE 3493498
MODE  PATTERN SHMMAHY : RESULTS | : SUMMARY
| N LOGIG LOGIC
~zied H 5] § ik
b = TME @ o @ mmME
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3. MONITORING T1 PERFORMANCE

&

Non-intrusively monitors the T1 facility.

Confirms that the T1 signal is properly received by the network
equipment.

Measures the 11 signal level and frequency.

Measures the T1 signal for the current and maximun peak-to-
peak wideband and highband jitter (T-BERD 211 only).

Configure the T-BERD 209A/211 switches:

MODE Scroll to AUTO mode

TEST CONT
CODE AMI or B8ZS, as appropriate

RECEIVE INPUT  DSX-MON

RECEIVE jack
. Connect a cable between this jack and the span-side DSX-1
MON jack (see Figure 1}

Press the RESTART switch
Verify received framing format and pattern (or live ) appear in
lowercase characters in the MODE and PATTERN windows,
respectively.

Status LEDs
These LEDs should illuminate: T1 Pulses, Frame Sync, and
B8ZS (if applicable}.

RESULTS | switches
Select the SUMMARY category. If ALL RESULTS OK is
displayed and no Alarm LEDs are illuminated, the circuit is
operating within specifications. If errors are detected, scrol]
through the SUMMARY category results for specific errors.
Check the other categories as required.
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Results interpretation

Standard BERT Testing

25-VIOLTIONS

These errors typically indicate a local T1 span problem caused
by a bad splice, water on the cable, crosstalk, or defective DSX
jacks.

30-FRM ERRORS and 32-CRC ERRORS (ESF framing only)
These errors typically indicate a span line problem between
you and the last piece of transmission equipment that framed
the signal. -

40-RX FREQ, Hz

The DS1 received frequency should be 1.544 MHz£58 Hz or
208 Hz for older transmission equipment. If the frequency is
out-of-specification, check the transmission equipment timing
or network synchronization.

41-RX LEVEL (dBdsx)

The received level should be -20 dBdsx £3.5 dBdsx at resistor
isolated DSX-1 MON jacks. Incorrect levels could be caused
be a faulty T1 line card or poor cabling between the DSX jack
and the equipment.

Yeliow Alarm LED
This alarm LED indicates a problem in the transmission leg of
the span.

Jitter Testing (T-BERD 211 Only}

25-VIOLATIONS, 30-FRM ERRORS, and 32-CRC ERRORS
(ESF framing only)
Excessive jitter causes BPVs, frame errors, and CRC errors.
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41-RX LEVEL (dBdsx)

The received level should be 16 dBdsx to -24 dBdsx at resistor
isolated DSX-1 MON jacks to measure the T1 jitter. Levels
outside this range cause the message OUT OF RANGE io
appear in the jitter results.

80-WB/HB JIT
Check this result to determine if the wideband and highband
jitter and the signal level are within specifications.

" PASS - appears when the wideband jitter is less than 5.0 Ul
and highband jitter is less than 0.1 UL The signal level is within
prescribed limits.

FAILED — appears when the wideband jitteris greater than 5.0
Ul and highband jitter is greater than 0.1 UL The signal level is
within prescribed Hmits.

OUT OF RANGE — appears when the signal level is outside
prescribed limits.

81-WB JITTER and 82-HB JITTER

If the 81-WB JITTER result exceed 5.0 Ul, then a multiplexer
may be causing the excess wideband jitter. Multiplexers often
cause waiting time jitter, which appears as low frequency jitter.

If the 82-HB JITTER exceeds 0.1 UI, and the 81-WB JITTER
result reads the same value, then a span line problem such as a
bad repeater may be causing the jitter,

BA-MAX WB JIT and 85-MAX HB JIT

1f the history Jitter LED iHluminates, but the current Ftter LED
is off, the maximum peak-to-peak wideband and highband
jitter can be read from these results.

Jitter LED
This LED illuminates when wideband jitier exceeds 5.0 Ul or
highband jitter exceeds 0.1 UL
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4, MEASURING T1 TIMING SLIPS AND WANDER

#  Confirm that 21l the network equipment is propexrly synchronized.
%  Verify network timing and wander.
% Isolate possible timing problems and wander.

i, Configure the T-BERD 209A/211 switches:

MODE Scroll to AUTO mode.
TEST CONT.
CODE AMI or BRZS, as appropriate

RECEIVE INPUT  DSX.-MON

%. -T1 circuit connection
Connect a cable between the RECEIVE jack and the span-side
DSX-1 MON jack. Connect & cable between the T1 REF
o (TDR) jack and the equipment-side DSX-1 MON jack (see
Figure 2).

DEX-1
EQuIP SPAN

MON MON

T aut s L ouT
MUX A

24 iN | JIN

|

T-BERD

T1REF RBxTx

L S A%

NI N

Figure 2
Measuring T1 Timing Slips
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Press the RESTART swiich _ :

~ Verify received framing format and pattern (or live) appear in
lowercase characters in the MODE and PATTERN windows,
respectively.

4. Status LEDs
These LEDs shouldilluminate: T1 Pulses, Frame Sync, Pattern
Sync (if applicabie), and BS8ZS (if applicable).

. RESULTS | switches
Select the SUMMARY category. H errors are not detected,
ALL RESULTS OK appears. If errors are detected, scroil
through the SUMMARY category results for specific errors.
Check the other categories as required.

RESULTS swiiches
Scroll the RESULTS I window t he SIGNAL category to
533-SLP ANA SEC result and the RESULTS [ window the
SIGNAL category 51-TIMING SLIP result,

53-SLP ANA SEC 51-TIMING SLIP
20 0__1__i

5

7. RESULTS switches
51-TIMING SLIP
The 51-TIMING SLIP result is only available when the
timing reference source is connected to either the T1 REF
(TDR) jack or the EXT CLK IN connector. Figure 3 shows
an expanded view of the bar graph and wheel display. The
timing slip count, bar graph, and wheel change rapidly when
the frequency differs by more than a few Hertz,

If the T1 reference and receive signals are perfectly synchro-
nized, the timing slip count remains at 0, the bar graph remains
centered, and the wheel remains at top center.
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Figure 3
Timing Slip Bar Graph and Wheel Display

If the T1 reference and received signals are not synchro-
nized, and the received signal freguency is higher than the
T1 reference signal, the wheel moves clockwise the bar
graph moves to the right, and the timing slip count incre-
ments every 193 bit slips. '

If the Ti reference and received signals are not synchro-
nized, and the received signal frequency is lowerthanthe T1
reference signal, the wheel moves counterclockwise, the
bar graph moves to the left, and the timing shp count
increments every 193 bit slips.

If the T1 reference and received signals are synchronized,
but one signal are synchronized, but one signal exhibits
low-speed wander (e.g., satellite movement effects), the
timing slip count remains at 0. As the satellite approaches,
the wheel moves clockwise, and the bar graph moves to the
right. As the satellite retreats, the wheel moves counter-
ciockwise, and the bar graph moves the left.

53-SLP ANA SEC

The 53-SLP ANA SEC result increments when both the T1
reference signal and the received T1 signal and the received T1
signal are present and timing slip analysis is being performed.
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70-WANDER + PK, 71-WANDER -PK, and 72-P-P WANDER
Positive-peak, negative-peak, and peak-to-peak wander re-
sults indicate maximum wander conditions since the beginning
of the test. Wander can be monitored to determine whether it
exceeds tolerances for the terminal buffers. Wander is mea-
sured in Unit Intervals (Uls); 1 Ul is equivalent to a single T1
timeslot {or one bitspace in a buffer). Wander is a form of jitter
that occurs at frequencies of less than 10 Hz.

73-15m WANDER and 74-24h WANDER

The 15-minute and 24-hour wander results indicate the maxi-
mum peak-to-peak over trhe last indicated period. The 15
minute resuit is not available for the first 15 minutes of the test
and is updated once per minute. The 24-hour result is not
available for the first 24 hours of the test and is updated once
per hour.

73- TIE WANDER

The Time Interval Error wander result is a measurement of the
instantancous displacement of the received T1 signal from the
reference signal since the beginning of the test. This result can
be positive or negative.
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5. LOOPBACK TESTING FROM A DSX-1 PATCH
PANEL

&

| & g
BEITE:

Qualifies T1 circuit error performance by testing for logic
errors, BPVs, frame errors, and CRC errors (if applicable) on
T1 lines.

Checks loopback response of transmission equipment.

Transmits the MULTIPAT® pattern: sequence of five Belicore
approved test patterns (ALL ONES, 1.7, 2 IN 8, 3 IN 24, and

QRSS) to perform a one-step qualification of T1 span lines.

Transmits the BRIDGTAP™ pattern sequence of 21 test
patterns composed of varying degrees of ones and zeros
densities to detect the presence of most bridge taps on T1 span
lines.

Measures waveform against standard pulse shape masks (ANSI
T1.403, AT&TCB119).

Measures the spectral jitter response against a selected jitter
mask specification (T-BERD 211 with Jitter Spectral Analysis
Option installed only).

Ifintending to use the MULTIPAT and BRIDGTAP automated
patterns, use the MULTIPAT pattern sequence first, followed by
the BRIDGTAP sequence.

Configure the T-BERD 209A/211 swiiches:

MODE Scrollto appropriate T1 framing format,

PATTERN Scroll todesired test pattern (1:7 is recom-
mended for puise shape testing).

TIMING INT.

TEST CONT.

CODE AMIorB8ZS, as appropriate (if pattern is

BRIDGTAP, setto AMI.
RECEIVE INPUT  TERM.
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TRANSMIT 0dB(IDSX).
QUTPUT

AUX LP CODE IN-BAND—CSU,FACL,FAC2,FAC3,
or PGM, as appropriate.
OUT-OF-BAND —LINE,PAYLOAD,
or NETWORK, as appropriate.

AUX ESF LOOP If ESF or FT1 ESF mode, ESF LLOGP
CODE -—INBAND or OUTOFBAND,
as desired.

AUX ERR SEL BPV/LOGIC —SINGLEERROR.

AUX PLS MASK PULSESELECT —DSX(CB119)orN]
(ANSI), asappropriate.

Ifyouare using a T-BERD 211 with the Jitter Spectral Analysis
Opticoninstalled, set the following T-BERID 211 auxiliary func-

tions:

AUX JIT S/A SPEC ANALYSIS —ON.

AUX JIT MASK JITTER MASK — Selectappropriate jit-
ter mask.

AUX JIT TRIG TRIGGER EVENT — Selectappropriate

jittertrigger.

T1 circuit connection
Connect acable from the RECEIVE jack to the span-side DSX-
1 OUT jack. Connect a cable from the TRANSMIT jack to the
span-side DSX-1 IN jack (see Figure 4).

DSX-t
e sPAN

CFEICE
REPEATER

ML OR OSU

T
>

Figure 4
Loopback Testing From a DSX-1 Patch Panel
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. LOGP UP switch
Press this switch to send the loop-up code. The switch LED
illuminates until the loop code is detected. A loop-up code
message appearsin the display. The testrestarts when the loopback
isestablished.

MODE

earresn | FAZ2 LPUP
I H

MODE  PATTERN summany & RESULTS | RESULTS I ® sumMMARY

Loaic & ® Loac
Bev & FRAME @ ¥y ® By i FRAME
] || siaNAL & | ® sienaL
R B TimE & Rl ot @ rime

Status LEDs
These LEDs should illuminate: T1 Pulses, Frame Sync, Pattern

EiS

— Sync, and BSZS (if applicable). e

RESULTS i Category switch
Selectthe SUMMARY category.

% LOGIC ERROR INSERT switch
Press this switch five timesto verify the logic errors are received
and the T1 circuit is looped back. The 00-BIT ERRORS result
should appear in the RESULTS I window showing 5 bit errors.

Iftheloopbackis notestablished, the bit errors do not appearin the
display. The failed loopback could indicate the NIU/CSU isnot
operating correctly, the hine from you to the NIU/CSU is bad, or
the transmitted loop codeis incorrect,

F Press the RESTART switch

RESULTS | swiiches
Checkthe SUMMARY category. If errorsarenot detected, ALL
RESULTS OK appears. If errors are detected, scroll through the
SUMMARY category for specific errors. Check the other catego-
ries as required.

e
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mons ALL RESULTS

PATTERN ! OK :

MODRE PM“Y‘EFEN sUMMARY @ RESULTS i HESUL.TS It @ SUMMARY

Locic & @ oo
N BPY & FRAME & & BPY & FRAME
SHENAL O 8 sianaL
S ™E @ & TivE

B¢yvE: If using the MULTIPAT or BRIDGTAP patterns, the
PATTERN window alternates between the transmitied
test patternin lowercase characters and MULTIPAT or
BRIDGTAP, as appropriate.

o

#.  Resuits interpretation
Standard BERT Testing

00-BIT ERRORS only
Checkthe spanbefore theDSX-1 by isolating sections and testing.

25-VIOLATIONS oniy

These errors typically indicate a local T1 span problem causedby
a bad splice, water on the cable, crosstalk, bad repeater, or
defective DSX jacks.

00-BiT ERRORS and 25-VIOLATIONS
Theseerrors typically indicate alocal T1 span problem causedby
abad splice, water onthe cable, crosstalk, or defective DSX jacks.

40-RX FREQ, Hz

The DS1received frequency should be T.544 MHz 258 Hz.or 208
Hz for older transmission equipment. If the frequency is out-of -
specification, check the transmission equipment timing or the
network synchronization.

41-RX LEVEL (dBdsx)

The received level should be +4 to -4 dBdsx at the terminated
DSX-1 0UT jacks. Incorrectlevels couldbe caused by afaulty T1
line card or poor cabling between the DSX jack and theequipment.
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Yellow Alarm LED

The far end sends a Yellow Alarm to indicate that it is not
receiving a'T1 signal. Sectionalize the T1 equipment further,
Ali Ones LED

If ALL ONES, MULTIPAT, or BRIDGTAP is being used, the
LEDilluminates when the ALL ONES patternis transmitted and
received.

BRIDGTAP or MULTIPAT Testing

ALL RESULTS OK
Noerrors were detected with the MULTIPAT and BRIDGTAP
test,

FAILED MULTIPAT PATTERNS
_ Tf3IN 24 failed, it indicates abad repeater (timing circuit) or one
e ' side of spanis open.

If ALL ONES failed, it indicates a bad repeater (power output).

If 1:7 failed, itindicates abad repeater (timing circuit) or one side
of spanis open.

HQRSS failed, it indicates a faulty cable.

Errored Resulis — MULTIPAT Errors

‘When all or part of the patterns fails, it generally indicates a
malfunctioning repeater, mulfiplexer, or DSX. To determine the
possible cause, repeat the individual faited pattern while monitor-
ing the RESULTS display. ¥ errors immediately start
accumulating, itis probably acabling problem. If no errors occur
for afew minutes, and then aburst of errors occurs, the problem
isprobably abad repeater.

Errored Resulis — BRIDGTAP Errors

When the errors are grouped around a number of patterns it
indicatesthata bridge tap exists on the span. Sectionalize the span
toisolate the bridge tap.
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Table I describes the results interpretation when testing a span with the
MULTIPAT and BRIDGTAP pattern sequences.

Table 1
MULTIPAT and BRIDGTAP TestResulls
; . Pass/ . Erors
. Test - Fail | Detected Comments
. MULTIPAT  Pass No No repeater problems. No
bridgetaps.
 BRIDGTAP | Pass No
' MULTIPAT & Pass | No . No repeater problems.
: . Bridgetapsonspan,errors
. BRIDGTAP | Fail Yes . occur in groups around a
f number of patterns but do |
i notaffect MULTIPAT pat-
terns. !
- MULTIPAT - Fail | Yes - Bridgetapsonspaniferrors
5 : 5 . occur in groups around a
: ‘ ¢ number
. BRIDGTAP | Fail Yes of patterns, including the
f :  MULTIPAT patterns. Pos-
" sible repeater problems if
BRIDGT AP pattern errors
not grouped.

Pulse Shape Testing

A pulse maskis a graphical representation of the guidelines ortemplate
thatis placed onthe pulse shape (see Figure 5). The pulse width, rise time,
fall time, undershoot, and overshoot are indicated in Figure 5 as well as
results in the SIGNAL category.

41-RX LEVEL (dBdsx)

The received level should be +4 to -4 dBdsx at terminated DSX-1 OUT
jacks to measure the pulse shape. If the level is outside this range, the
message OUT OF RANGE appears.
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Figure 5

T1 Puise Shape and Pulse Mask Specifications

44-PULSE SHAPE

This is a pass/fail response to whether the measured pulse shape falls
within the selected pulse mask. When AUX PLS MASK is set to NONE,
the message NO MASK appears.

45-PULSE WIDTH
This indicates the pulse width at the 50% point of the waveform {350 ns 56
ns for DSX (CB119)or 356 ns £56 ns for NI (ANSD).

46-RISE TIME

This indicates the rise time of the leading edge between the 10% and 90%
points of the waveform (fess than 140nsforDSX(CB119)orlessthan 152
ns for NI (ANSI)).

47-FALL TIME

This indicates the fall time of the trailing edge between the 10% and 90%
points of the waveform (less than 117 ns for DSX (CB119) orlessthan 125
ns for NI (ANSID)).
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48-UNDERSHOCT
The undershoot is the amount of the trailing edge that falls below the

zero point of the waveform (fess than 45% of the normalized pulse for
both DSX (CB119) and NI (ANSD).

49-0VERSHOOT

The overshoot isthe amount of the leading edge that rises above the 100%
point of the waveform (less than 15% of the normalized pulse for DSX
(CB119) orlessthan 20% of the normalized pulse for NI{ANSD)).

Pulse Shape LED

‘When either pulse mask is selected, this LED illuminates when the pulse
shape exceedsthe pulse mask specifications. When AUX PLS MASK isset
to NONE, the Pulse Shape LED is disabled.

Jitter Spectral Analysis Testing (T-BERD 211 only)

41-RX LEVEL {dBdsx)

The received level should be +4 t0 -4 dBdsx at the terminated DSX-1 OUT
jacksto measurethe jitter. Levels outside thisrange canse the message OUT
OF RANGE to appear in the jitter results.

88-SA PIF

Check thisresultto determine if the spectral content of each frequency band
is within the selectedjitter mask specification. Referto Table 2to determine
which test results appear when configuring the jitter auxiliary functions.

PASS appears whenthe wideband jitteris less than 5.0k and highband
jitter1is lessthan 0.1 UL The signal levelis within prescribed limits,

FAILED appears when the wideband jitter is greater than 5.0 Ul and
highband jitter is greater than 0.1 UL The signal level is within
prescribed limits.

OUT OF RANGE appears when the signal level is outside prescribed
Hrnits.

89-SA FREQ (auto scrolling) and 90-SA FREQ (manual scrolling)
Tf any frequency band exceeds the jitter mask when the error event occurs,
then jitteris the likely cause of the errors. This conclusion canbe confirmed
by taking several spectral analysis samples when no errors are present, and
comparing them with the error event samples.

w
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Ifthe Jitter LED illuminates, but none of the frequency bandsindicate jitter
above 100% of the selected jitter mask, withno errorevents, then theerrors
may be caused by anin-phase summing of many jitter frequencies. Again,
spectral analysis samples where errors are present should be taken to
correlate the high jitter and low jitter measurements.

Table 2

Spectral Analysis Results and Auxiliary Functions

Displayed Auxiliary ‘ :

Results Information Function : Selection@_
B8-SAPE | N/A AUXNITS/A | OFF
|89-SAFREQ = UNAVAILABLE . AUXNITMASK | NONE
‘90-SAFREQ  (notshown) 5 :
'88-SAP/F . N/A AUXATS/A
{89-SAFREQ : Frequenciesand Ul AUXATMASK @ NONE
190-SAFREQ . Frequencies and UT
B88-SAPF Pass/Fail/Unavailable AUXRJITS/A ON
{B9-SAFREQ = Fregquenciesand % Mask | AUXJITMASK @ Mask
'80-SAFREQ | Frequencies and % Mask |
{88-SAPIF UNAVAILABLE AUXITS/IA OFF
89-SAFREQ | UNAVAILABLE AUXJITMASK | Mask
= 90-SAFREQ (notshown) :
Jitter LED :
When the Jitter Spectral Analysis Option is enabled and ajitter mask is

seiected, the LED illuminates when the jitter spectral response exceeds
100% of the selected jitter mask. When the Jitter Spectral Analysis Option
isenabled but a jitter mask is not selected, the LED is disabled.

Printout generation

H ahard copyrecord of the testresultsis desired, connect a printer
to the T-BERD 209A/211 and produce printouts in accordance
with Basic Setups, Procedure I.
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Print Pulse Shape or Jitter Spectral Analysis Graph

MODE switch
Selectthe AUX mode.

PATTERN switch
Selectthe AUX GRAPH function.

7 T
sone | AUX PRESS ARROW TO PRINT
PATTERN GRAPH IPULSE JITTER

MCDE PATTERN SUNMMARY @ RESULTS RESULTSE! . SUMMARY -

Loaic @ ® Loqic
[4.] BPYV & FRAME O @ BPV & FRAME
(wi siakaL @ @ siGRAL
e TIME . B T

% RESULTS switches
Press the RESULTS | Results switch to generate a puise shape
graph (see Figure 6). When AUX PL.S MASKissetto NONE, no

mask appears on the pulse shape printout.
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Figure 6
T1 Pulse Shape Graph
’}f{a-
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Pressthe RESULTS il Results switchto generate a jitter versus
frequency graph (see Figure 7).

32 '

JTTER ULRP.

10 100 " 1000 " 10K 40K

FREQUENCY (HZ)
02:18:12 06 JAN MASK: 41451

Fia 7

T1 JTTER VS,
FREQUENCY
GRAPH

Figure7
T1 Jitter vs. Frequency Graph

Disconnectthe T-BERD 209A/211

3. LOOP DOWN switch
Press this switch to send the loop-down code. The switch and
Loop Down LEDs illuminate until the loopback is released. A
loop-down code message appearsinthe display.

MOBE
parern| A2 LPDN
| i

MODE  PATTERN suMmMAary & HESULYS RESULTS & @ sUMMARY

Lot @ & roaic
[ &l spvarmam: @ ry & Bev & FRAME
Rd sianaL @ Ed @ siGNAL
ke b TimE @ b ® Time
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Circuit disconnect
Remove the cables fromthe DSX-1 OUT jack and DSX-1 1N jack.
Then, remove the cables from the RECEIVE and TRANSMIT
jacks,
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6. LOOPBACK TESTING AT MID-SPAN
T-BERD T1 Repeater Extender Required

This application assumes that a test at the central office revealed a
circuit problem. This application sectionalizes the span toisolate the cause
of the problem. The following steps connect the T-BERD 209A/211 to the
T1 circuit at a span repeater location using a T-BERD T1 Repeater
Extender. Refer to the 7-BERD TI Repeater Extender Model 41157
Operating Manual for more detailed configurations.

T-BERD Repeater Extender Test Setup

Remove repeater
Remove the desired repeater from the repeater housingunitand
insertthe repeater into the T-BERD Repeater Extender.

#4310 Removing the repeater disables the T1 span line.

% Configure the T-BERD T1 Repeater Extender switches:

TEST T1

TRANSMIT TX SIDE 1 (if testing toward customer
premises)
TX SIDE 2 (if testing toward the central
office)

SIGNAL PATH THRU
CURRENTPATH THRU

4. Insert T-BERD Repeater Extender
Insert the T-BERD Repeater Extender into the desired repeater
slot.

eaUTHen: High voltage may be encountered at the T1 Re-
peater Extender TESTING jacks when used on a
working span. To prevent electrical shock, al-
ways plug test cables intotest sets before connecting
to the TESTING jacks. Always remove test cables
from the TESTING jacks before removing them
from the test set,

R
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T-BERD 2084A/211 Test Setup

Configure the T-BERD 208A/211 switches:

MODE Scrolitotheappropriate T1 network fram-
" ingformat.

PATTERN Scrollto the appropriate test pattern.

TIMING INT.

TEST CONT.

CODE AMIorB8ZS, asappropriate.

RECEIVE INPUT BRIDGE.

TRANSMIT OUTPUT 0dB(DSX).

AUXLP CODE IN-BAND—CSU,FAC1,FAC2,FAC3,
or PGM, as appropriate.
OUT-OF-BAND—LINE, PAYIL.OAD,
orNETWORE, as appropriate.

AUX ESF L.OOP If ESF or FT1 ESF mode, ESF LOOP
CODE ~INBANDor OUT OFBAND,
asdesired.

AUX ERR SEL BPV/L.OGIC —SINGLEERRGR.

AUX PLS MASK PULSE SELECT — DSX (CB11%) or
NI (ANSI), as appropriate.

T1 circuit connection

If testing toward the central office, connect a cable between the
T-BERD 209A/211 RECEIVE jack and the T-BERD Repeater
Extender SIDE I IN jack. Then, connect a cable from the
T-BERD 209A/211 TRANSMIT jack to the T-BERD
Repeater Extender TRANSMIT jack (see Figure 8). Skip to
Step 4.

#4¥7TE; When testing toward the central office, a hard loop
must be established at the DSX-1 patch panel or
equivalent location to establish the loopback.

If testing toward the customer premises, connect z cable
between the T-BERD 209A/211 RECEIVE jack and the
T-BERD Repeater Extender SIDE 2 IN jack. Then, connect a
cable from the T-BERD 209A/211 TRANSMIT jack to the
T-BERD Repeater Extender TRANSMIT jack (see Figure 9).
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CUSTOMER PREMSES

CEMNTRAL OFFKEE REPFEATER EXTENDER
oS [ e T
i
!\ : S{OE { F\ r\l_‘
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T-BEAD

Test Toward Central Office

Figure 8
Mid-Span Testing Toward Central Office

CUSTOMER PREMISES

REPEATER EXTENDER SMART
JACK

Figure 9
Mid-Span Testing Toward Customer Premises
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% LOOP UP switch
Press this switch to send the loop-up code. The switchk LED
illuminates unti] the loop code is detected. A loop-up code
message appears in the display. The test restarts when the
loopback is established.

H T
RODE

PATTERN | C A2 | PUP

MODE  PATIERN sunmany @ HESULTS 1 RESULYS Y @ SUMMARY

Losic @ @ LoGic
7y APV & FRAME . | @ pPY & FRAME
siGnaL @ W | @ sieNAL
e == TIME . e ® nme

&, Status LEDs
When the loopback is established, these L EDs should illuminate:
T1 Pulses, Pattern Sync, Frame Sync, and B8ZS (if appli-
cable). '

(A3

RESULTS | Category swiich
Select the SUMMARY category.

5

5. LOGIC ERROR INSERT switch
Press the switch five times to verify that the logic errors are
received and the T1 eircuit is looped back.

MODE

BATTERN 00-BIT ERRORS
| |

MODE PATTERN SUMMARY & F!ESiSLTFs i RE&L}E.TS [} ® SUMMARY

Loaic @ ® LoGic
apv & FRAME @ & BPV & FRANME
SIGHAL O ® sicnaL
bt vy @ ® TiME

If the loopback is not established, the biterrors donotappear inthe
display. The failed loopback could be the NIU/CSU is not
operating correctly, the line from you to the NIU/CSU isbad, or
the transmitted loop codeisincorrect.

7. Press the RESTART swiich
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RESULTS | swiiches
Check SUMMARY category. If errors are not detected, ALL
RESULTS OK appears. if errors are detected, scroll throogh the
SUMMARY category forspecific errors. Check the other catego-

ries asrequired,
i H
Mok ALLRESULTS
PATTERN
0
] K i
MODE  PATTERN sEmMmaRY @ RESULTS ¢ RESULTS § @ summaRy

Locic 8 & Loaic
L | ‘&l mevarrawe ® [A] ry B BPV & FRAME
vl | sKnAlL @ 2 W | @ siGNAL
L ] TivE @ b pred ® TE

e Resulis interpretation

00-BIT ERRORS cnly
— Check the span before the DSX-1 by isolating sections and
testing.

25-VIOLATIONS
These errorstypicaltyindicate a local T1 span problem caunsed by

a bad splice, water on the cable, crosstalk, bad repeater, or
defective DSX jacks,

00-BIT ERRORS and 25-VIOLATIONS :
These errors typically indicate alocal T1 span problem caused by
abadsplice, wateron thecable, crosstalk, or defective DEX jacks.

30-FRM ERRORS and 32-CRC ERRORS (ESF framing only)
These errors typicaily indicate a span line problem between you

. and the last piece of transmission equipment that framed the
signal.

40-RX FREQ, Hz

The>S1 received frequency should be 1.544 MHz £58 Hz 0r 208
Hz foroldertransmission equipment. If the frequency is out-of-
specification, check the transmission equipment timing or the
network synchronization.

41-BX LEVEL (dBdsx)
When testing at a mid-span repeater, if the signal level is
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correct at the input of the repeater, move the cable from the
SIDE 1 {or 2) IN jack to the SIDE 1 (or 2) OUT jack. If the
signal level is wrong at the output of the repeater, the problem
could be the repeater itself or a ground/short on the span just
bevond the repeater. A TDR test of the span would help
determine the location of the fanit.

If the signal level is correct at the output of the repeater, this
portion of the span and this half of the repeater is operating
correctly. Repeat the loopback testin the opposite direction.

The received level should be +4 to -4 dBdsx at the terminated
DSX-10UTjacks. Incorrectlevels couldbe caused by afaulty T1
line card or poor cabling between the IDSX jack and the equip-
ment.

Yeliow Ajarm LED
The far end sends a Yellow Alarm to indicate that it is not
receiving a T1 signal. Sectionalize the T'1 equipment further.

All Ones LED

If ALL ONES, MULTIPAT, or BRIDGT AP isbeing used, this
LED illuminates when the ALL ONES pattern is transmitted
and received.

Disconnectthe T-BERD 209A/211

% LOOP DOWN switch
Press this switch to send the loop-down code. The switch and
Loop Down LEDs illuminate until the loopback is released. A
loop-down code message appears in the display.
| H

soney  FAZ2 EPDN

PATTERN
| ]

MODE  PATTEAN SUMMARY @ RESULTS 1 RESULTS T & SUMMARY

Lo & & Locic
BPV & FRAME @ | & ] @ BPV & FRAME
vl vl siGNAL & v | @ siokas
= oo TME & — & nME

#.  Circuit disconnect
Remove the cables from the T-BERD Repeater Extender jacks.
Then, remove the cables from the RECEIVE and TRANSMIT
Jacks.
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7. EMULATING A CSU AT CUSTOMER PREMISES
Requires Two Test Sets

% Verify the span installation,

¥ Terminate the T1 line and loop simplex current.
Measure simplex current and T1 level.
Auto-respond to T'1 loop codes.

*  Functionally replace an NIU/CSU.

&

Emulating T-BERD 209A/211 Test Setup

1. Configure the T-BERD 209A/211 switches:

MODE Scrollto AUTO mode.
PATTERN Scroli tothe appropriate test pattern.
TIMING INT.
TEST CONT.
CODE AMIorBEZS, as appropriate.

RECEIVE INPUT TERM.

AUXLPCODE IN-BAND—CSU,FAC1, FAC2, FAC3,
orPGM, as appropriate.
OUT-OF-BAND —LINEorNETWORK,
asappropriate.

AUX ESF LOOP If ESF mode, ESF LOOP CODE ~ IN

. BAND or OUT OQF BAND, asdesired.
AUXRESPONSE RESPONSE-—AUTORESPONSE.
2. Ceniral office repeater power supply
Disconnectthe office repeater power supply from the span being
tested. Then disconnect the CSU from the span line at the NIU.

WaRMING: High voltage may be encountered when discon-
necting the office repeater power supply.

4. Transmit and receive connections
Connectacablefrom the T-BERD 209A/211 RECEIVE jack to
the NIU output. Connect a cable from the T-BERD 209A/211
TRANSMIT jack to the NIU input (see Figure 10).

WARMIKG: When one T-BERD 209A/211 connector is at-
tached to a powered span line, the line voltage is
also present on the associated T-BERD 209A/211
connections. Therefore, do not use or touch the
other connections.

@

it
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Figure 10
Emuiating a CSU at the Customer Premises

el

Central office repeater power supply
. Connect the office repeater power supply to the span being tested.

. RESULTS switches
Selectthe SIGNAL category forboth RESULTS windows. Scroll
to the 41-RX LEVEL resultin the RESULTS I window and the
50-SPX CURRENT result in the RESULTS [ window. Verify
the simplex currentis within the expected range.

H f

MODE 41-RX LEVEL 50-SPX CURRENT

PATTERN ~15.0 dBdsx 60 mA
! : l

MOHE PA‘!"’(‘EHN SUMMARY @ nssum'sl AESIATS il & SUNMMARY

Lo 8 @ oG
re - 8PV & FRAME @ l! & BPY & FRAME
2 sianAL @ A ® sieNaL
e TME @ — & nme

. TRANSMIT OUTPUT switch
' Select an output level of 0 dBdsx if thereceive levelis - 15 dBdsx
orless,-7.5 dBdsx if thereceive levelis~14 to -8 dBdsx, or-15
dBdsx if the receive levelis - 7.5 dBdsx and above.
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Central Office Test Set Test Setup

Configure the Central Office test set
Prepare the test set to transmit the loop code that matches the
settings of the T-BERD 209A/211 auxiliary functions.
HOTE: The patterns must be matched to perform bit error
measurements.

#.  Send CSU loop-up code from central office
The T-BERD 209A/211 responds by establishing an AUTOLLB
made. This internally loops the receiver to the transmitter. The
LoopUpLED1illuminates whenthe loop-upcode isreceived. The
testrestarts when the ioopback is established.

movs {AUTO LLB

PATTERN

i J

BODE PkTTEFlN SuMMARY & QSSSU[.TSI AESULTS I @ suUMMARY

Lotic @ & Losic
A ] BPV & FRAME @ Y & nev e PRAKE
E3 siGNAl, @ & gianal
S TIbE 0 e L RET

EAUTOLLEB does notappear, check thatthe AUXRESPONSE
function is set to AUTO RESPONSE or verify the AUX LP
CODE function is set to the correct loop code. Also verify the
central office setup.

% Status LEDs verification
The loopback is successfully established if the T Pulses, Pattern
Sync (if applicable), Frame Sync, and B8ZS (if applicable) LEDs
Hluminate,

4. RESULTS | switches
Check SUMMARY category. If errors are not detected, ALL
RESULTS OK appears. If errors are detected, scrol] through the
SUMMARY category for specificerrors. Check the other catego-
ries a8 required.
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#  Results interpretation
25-VIOLATIONS
These errors typically indicate 2 local T1 span problem caused
by abad splice, water on the cable, crosstalk, or defective DSX
jacks.

30-FRM ERRORS and 32-CRC ERRORS (ESF framing only)
These errors typically indicate a span line problem between
you and the last piece of transmission equipment that framed
the signal.

50-SPX CURRENT
Depending onthe type of office repeater used, the simplex current
shouldread approximately 60, 100, or 140 mA.

Yeliow Alarm LED
The far end sends a Yellow Alarm to indicate that it is not
receiving aT1 signal.

All Ones LED
If MULTIPAT or BRIDGTAP is being used, the LED will
illuminate when the All Ones patternistransmitted and received.

Disconnectthe T-BERD 209A/211

. Send CSU ioop-down code from the central office
The T-BERD 209A/21 1 responds by releasing the AUTOLLB
mode. The Loop Down LED illuminates when the loop-down
codeisreceived. Thisinternally disconnectsthereceiver fromthe
transmitter. Disconnect the T-BERID 209A/211 fromthe span.

3. Central office repeater power supply
Disconnect the office repeater power supply fromthe span being
tested.

WaRNENG: High voltage may be encountered when discon-
necting the office repeater power supply.
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Disconnect the T-BERD 209A/211
Disconnect the T-BERD 209A/211 from the NIU. Reconnect
the CSU to the span hinc at the NTU.

Centrai office repeater power supply
- Connect the office repeater power supply to the span being
tested.

www.valuetronics.com




www.valuetronics.com



8. TDR TESTING

TDR Option Required

4

o

e

Cable pair preparation

Test cable pair for shorts, opens, bridge taps, ete.

Remove all known T1 impairments (bridge taps, coils, etc.).

Open both ends of the cable pair. On repeatered spans, remove
the repeaters af either end of the span to be tested.

84rvE: The TDR cannot look past hard opens or shorts.
Multiple faults on a cable pair reduce the effectiveness
of the TDR. Therefore, as faults are located, they
should be repaired and the line retested.

Configure the T-BERD 209A/211 switches:

MODE
PATTERN
RESULTS | Category

RESULTS | Results

RESULTS Il Results

RESULTS Il Category

T1 REF (TDR} jack

Scroli to TDR mode.

Scroll to the TDR SETUP meau.
CABLE — Select appropriate cable
type and gauge.

PR. VEL — Scroll to desired value
only if cable type is USER/22, USER/
24, or USER/26.

LENGTH — 1000, 3004, or 6500, as
appropriate,

REF or NO REF — Select REF onty
if a previous trace is available and a
reference trace is desired.

Connect a test cable between this jack and the cable pair (see

- Figure I1).

CABLE PAIR

Figure 11
TDR Test Setup
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Press the RESTART switch to start the TDR test

% Test verification
TESTING flashes in the PATTERN window and RESULTS:
NOT AVAILABLE appears in the RESULTS [ window. When
test is completed, the fanlt and distance information appears in
the RESULTS T window.

Cable pair fault analysis
If FAULT 1: OPEN AT xxxx FEET appears and the distance is
the end of the cable, the cable is good. This ends the test.

&

I FAULT I: OPEN{or SHORT} AT xxxx FEET appears and the
distance is not the end of the cable, there is a short or open at
the indicated distance. Clear the fault and repeat the procedure.

If FAULT 1: NONE appears, no fanlt is detected. Either the
cableis too long for the distance being tested or itis terminated
with no impedance mismatch.

If FAULT 1: B-TAP AT xxxx FEET appears, the cable has a
bridge tap at the indicated distance. Clear the fault and repeat
the procedure.

Y FAULT 1: UNREC AT xxxx FEET appears, the cable has an
unrecognized fault at the indicated distance. Use the TDR
printout to identify the faulf. Clear the fault and repeat the
procedure.

Generate a printout
Go to Print a Single Trace TDR Graph to generate a single
trace GRAPH. Go to Print a Dual Trace TDR Graph o
generate 2 dual trace GRAPH. Go to Print TDR Results and
Setup to generate the TDR results and sefup printout,

Print a Single Trace TDR Graph

1. PATTERN switch
Select the TDR SETUP menu and verify NOREF is displayed.
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PATTERN switch
Select TDR RESULTS and verify PRINT GRAPH is dis-
played.

5

% RESULTS il Category switch
Press this switch to PRINT GRAPH. A single trace graph is

printed (see Figure 12).

DATE 06 FEB
TIME 2{158:48
o7 . LENGTH 5500 FT
| CABLE (UP)  USERM4 &3
N PULSE (10V) 500 NS

s ? FAULTS:
-3 LBADGETAP 2042 1
2 OPEN 5339 FT

TDR RESPONSE (v}
k-]

&
w

7 L e By 1
o 1000 2000 3000 4000  S000 600G 7000  EOBG 9000 10000

DISTANCE (FEET)

Figure 12
Single Trace TDR Graph

Print a Dual Trace TDR Graph

3. PATTERN swiitch
Selectthe TDR SETUP menu andverify NOREF is dispiayed.

Z. RESULTS [l Category switch
Press this switch to store the cumrent trace and verify REF
STORED appears.

%.  Seiect another cable pair and press the RESTART switch
The second cable pair is tested and the results appear in the
display.
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RESULTS H Category switch
When the TDR RESULTS appear, press this switch to select
PRINT GRAPH. A dual trace graph is printed (see Figare 13).

DATE 30 MAY
TIME 09;01:36
o LENGTH BSGO FT
CABLE (UP)  USERR4 .66
PULSE {10V) 1000 NS
03 - . FAULTS:
; f : i 1. SHOHT 5064 ET
) : ]
wl | ]
0 H
gl
% a
[
-5
-4
(=3
=
08 1
%7 L ‘ . N ‘ . .
________ k1] 1899 7000 3000 ABOO 5000 BA00 000 BOOD 2002 10000
DISTANCE (FEET}
Figure 13 ‘
Dual Trace TDR Graph

Print TDR Resuits and Setup

PRINT switch _
Press the RESULTS side to print the TDR RESULTS. Press
the CONTROLS side to printthe TDR SETUP (see Figure 14).

TDR CONTROLS PRINT 08:27:50 28 FER
SETTINGS:
LENGTH {(FT) AUTO
CABLE {VP) DEFAULT .66
REFERENCE NO
TDR RESULTS PRINT 08:28:27 28 FEH
FAULTS:
1. B-TAP at 2580 feet
Z2. OPEN at 3640 feet

Figure 14
TDR Controls and Resulis Priniouts
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. MONITORING ESF PRMS
Enhanced ESF Option Required

=)

#  Performs in-service error analysis on T? ESF circuits.

@

Monitors ANSI T1.403 Perfoﬁnance Report Messages on T'1
HSF circuits.

i, Configure the T-BERD 209A/211 switches:

MODE Scrollto AUTOmode

TEST CONT

CODE AMIorB8ZS, as appropriate
RECEIVEINFPUT  DSX-MON

AUX PRM PRM TRANSMIT — OFF

PRMRCVR — ON

Bk

RECEIVE jack
Connectacable between thisjack and the span-side DS X-1 MON
jack (see Figure 15).

CUSTOMER PREMIGES

SMART
JACK L)

T SPAN

Figure 15
Monitoring T1 ESF Circuit PRMSs

4 Press the RESTART switch
Verify received framing format (ESF) and pattern (or [ive) appear
inlowercase charactersin the MODE and PATTERN windows,
respectively.

i
S5k
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Status LEDs
The T1 Puises, Frame Sync, and B8ZS (if applicable) LEDs
shouldilleminate.

- RESULTS | switches

Select the SUMMARY category. If ALL RESULTS OK is dis-
playedandno Alarm LEDs are illurhinated, the circuit is operating
within specifications. If errors are detected, scroll through the
SUMMARY categoryresults for specific errors. Check the other
categories asrequired.

Resulis interpretation

pESYE: I atilde (~) precedes a test result, it indicates a PRM
sync loss occurred afier the test began.

17-FAR FRM ES

A count of the seconds in which one or more frame errors
ocecurred. This result reports on the PRM Frame-Synchroniza-
tion-Bit Error Event Bit (FE=1).

18-FAR FRM SES

Aconnt of the seconds in which two or more frame errors occurred
inless than 3 ms in the received signal at the farend. This result
reports onthe PRM Severely-Errored Framing Event Bit (SE=1).

19-FAR BPV SEC

A countof the seconds in which one ormore BPVs occurredin the
received signal at the far end. This resultreports onthe PRM Line-
Code Violation Event Bit (LV = 1).

"20-FAR SLP SEC

A count of the seconds in which controHed slips occuzred in the
received signal at the far end. This result reports on the PRM
Controlled-Slip Event Bit (SL=1).

21-FAR PRM SEC
A count of the total number of seconds, since testrestart, in which
avalid PRM was received.
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22-FAR CRC ERR

A count of the minimum number of CRC errors reported in the
following 22-FCR Cresults. Thisresultreports on the PRMCRC
Error EventBits((G1 to G6) status. A “>" (greaterthan) preceding
the count indicates that the Bins 2 through 6 are non-zero.

22-FCRC1
Acountoftheseconds withonly one CRC errorreportedin the

received signal at the far end. This result reports on the first
PRM CRC Error Event Bit (G1 = 1}.

. 22-FCRC2.5
A count of the seconds with 2 to 5 CRC errors reported in the
received signal at the farend. Thisresult reports on the second
PRM CRCErrorEvent Bit (G2=1).

22-FCRC8&-10

A countof the seconds with 6 to 10 CRC errors reportedin the
received signal at the far end. This result reports on the third
PRM CRC Error Event Bit (G3 = 1).

22-FCRC11-100

A count of the seconds with 10 to 100 CRC errors reported in
the received signal at the far end. This result reporis on the
fourth PRM CRC Error Event Bit (G4 = 1),

22-FCRC101-319

Acountof the seconds with 101 to 319 CRC errors reported in
thereceived signal at the farend. This result reports on the fifth
PRM CRC Error Event Bit (G5 = 1).

22-FCRC>319

A countof the seconds with 320 t0 333 CRC errors reportedin
thereceived signal atthe farend. Thisresultreports onthe sixth
PRM CRC Error Event Bit (G6=1).
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23-PAY SRC

Identifies the direction of the PRM according to the PRM Com-
mand/Response Bit (C/R) and the Payload Loopback Activated
Bit (LB). Inend-to-end applications, acustomer generated PRM
isindicated as CUST (C/R =0 and LB =0) and acarrier generated
PRM isindicated as CARR (C/R =1 and LB = 0)in the display.
Inpayloadloopback applications, the customer generated PRM is
indicated as CUST LOQP (C/R = 0 and LB = 1) when the
customer is looped back and the carrier generated PRM is
indicated as CARRLOOP({C/R=1and LB = 1) whenthe carrier
is looped back.

Disconnectthe T-BERD 209A/211

Circuit disconnect
Remove the cable from the DSX-1 MON jack. Then, remove the
e cable from the RECEIVE jack.

10. MONITORING DS0O CHANNELS
T-BERD T1 Channel Monitor Option Required

Displays channel signaling information for all 24 channels.
Monitors a DSO channel through speaker or VI output.

==
&

Connect 1 Channel Monitorio T-BERD 209A/211

1, T-BERD 208A/211 — turn power off

%, Connect coiled cable
Connect the T-BERD T1 Channel Monitor coiled cable to the
T-BERD209A/211 15-pin D connector.
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T-BERD 209A/211 Test Setup

Canfigure the T-BERD 208A/211 switches:

POWER ON

MODE Scroltto AUTO mode

TEST CONT

CODE AMIorBE8ZS, asappropriate

RECEIVE INPUT DSX-MON

% RECEIVE jack
Connectacable between this jack and the span-side DSX-1 MION
jack {see Figure 16).

CENYRAL OFFIGE CUSTOMER PREMISES

#1254
LR SPAN

OFFICE
AEPEATER

T SPAN

i
;
!
;
§

'\ JAGK [==tE]
< ==
> -
THERD
N
Figure 16

Monitoring T1 and DS0 Signals

b
~ud

www.valuetronics.com




Press the RESTART switch
Verify received framing format and pattern (or live) appear in
jowercase characters in the MODE and PATTERN windows,
respectively.

#.  Status LEDs
The T1 Pulses, Frame Sync, and B8ZS (if applicable) LEDs
shouldilluminate.

% RESULTS | switches
Select the SUMMARY category. If ALL RESULTS OK is
displayed and no Alarm LEDs are illuminated, the circuit is
operating within specifications. If errors are detected, scroll
through the SUMMARY category results for specific errors.
Check the other categories as required.

fe 23

Results interpretation

....... 25-VIOLATIONS

Theseerrors typically indicate alocal T1 span problem caused by
abad splice, wateronthe cable, crosstalk, or defective DSX jacks.

30-FRM ERRORS and 32-CRC ERRORS (ESF framing only)
These errors typically indicate a span line problem between you
and the last piece of transmission equipment that framed the
signal.

40-RX FREQ, Hz

The DS 1 received frequency should be 1.544 MHz 258 Tz or 208
Hz forolder transmission equipment. If the frequency is out-of -

specification, check the transmission equipment timing or
network synchronization.

41-RX LEVEL {dBdsx)

The received level should be -20 dBdsx +3.5 dBdsx at resistor
isolated DSX-1 MON jacks. Incorrectlevels could be caused by
afaulty T1 line card or poor cabling between the DSX jack and the
equipment.

Yellow Alarm LED
This alarm LED indicates a problem in the transmission leg of the
span.
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T-BERD T1 Channel Moniior Test Setup

Configure the T-BERD T1 Channel Monitor switches:

FRAME FORMAT  Selectthe appropriate framing format
CHANNEL SELECT Selectthe desired DSOchannel
VOLUME Mid-level

7. Hesults interpretation

SIGNALING Display

Check the signaling for the selected DS0 channel. The AB
signaling bits indicate the signaling status (on/off hook, idle, or
ringing) for each D8O channel for all framing formats. The CD
signaling bits are only active with ESFframing.

Data Bit LEDs

Monitor the DSO channel data bits forsicady state conditions that
can indicate alarms (i.e., Bit 2is in 3 steady OFF state, Yellow
Alarm; all bits are in a steady ON state, Idle signai).

LEVEL (dBm)

Measurethe DSO0 channel signal fevel. If the signallevelexceeds
+3 dBm, the Clipping LED iHuminates. On a voice channel, the
level varies agthe speech pattern changes. ltis common to see the
Clipping LED fiashing. Onadatachannel, the level should remain
constant and the Clipping LED should not flash.

%.  VF OUT jack (optional)
Connect a VI test set to the T-BERD T1 Channel Monitor to
further analyze the VF signal of the selected DS( channel,

4, RS-232 connection (optional)
Connect a test set {e.g., protocol analyzer) to the T-BERD T1]
Channel Monitor to further analyze the ESF datalink, SLC
datalink, or the DSO channel data. Select the output with the
DATALINK/CHANNEL switch.
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Disconnect the T-BERD 208A/211

Circuit disconnect
Remove the cable from the DSX-1 MON jack. Then, remove the
cable from the RECEIVE jack.

T-BERD 209A/211 — turn power off

Disconnect coiled cabie
Disconnectthe T-BERD T'1 Channel Monitor coiled cable from
the T-BERD 209A/211 15-pin D connector and return it to its
storage locationinthe id. '

11. TESTING FRACTIONAL T1 NETWORKS
FT1 Option Required

#  Conduct out-of-service testing of an FT1 network.

#  Confirm that the contiguous or non-contiguous FT'1 signal is
properly received by the network equipment,

Configure the T-BERD 209A/211 switches:

MODE Scrollto appropriate T1 framing format.
PATTERN Scroll to desired test pattern,

TIMING INT.

TEST CONT.

COBE AMIorB&ZS, as appropriate.
RECEIVEINPUT TERM.,

TRANSMITOUTPUT OdB(DSX).

AUX LP CODE IN-BAND — CSU, FAC1, FAC2,

FAC3, or PGM, as appropriate.
OUT-OF-BAND — LINE, PAY-
LOAD, or NETWORK, as appropriate.

AUX ESF LOOP IfFT1 ESF mode, ESF LOOP CODE
- IN BAND or OUT OF BAND, as
desired.

AUX ERR SEL BPV/LOGIC —SINGLEERROR.
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T1 circuit connection
Connectacable fromthe RECEIVE jack to the span-side DSX-1
OUT jack. Connectacable fromthe TRANSMIT jack to the span-
side DSX-1 1IN jack (see Figure 17).

DEX.t
o sean

ML R CELU

< < 5]
= J

Figure 17
FT1 Cireuit Testing

% LOOP UP switch
Press this switch to send the loop-up code. The switch LED
illuminates unti! the loop code is detected. A loop-up code
message appears inthedisplay. The testrestarts when the loopback
isestablished.

MODE
PATYERN

FA2 LPUP
| |

MODE  PATTERN SUMMARY @ HESULTS RESLATS | @ suumaRY

LoGic @ ® LoGIC
. [& ] BBV & FRAME @ ry & PPV & FRAME
: (¥ | siaNAL @ K4 @ siGNAL
] e TME @ o ® Tme

#.  Status LEDs
The T3 Pulses, Frame Sync, Pattern Sync, and B8ZS {f appli-
cable) LEDs shouldilluminate.

RESULTS | Category switch
Selectthe SUMMARY category.

L7
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%, LOGIC ERROR INSERT switch

Pressthis switch five timnes to verify the Jogicerrors are received
and the T1 circuit is looped back. The 0-BIT ERRORS result
should appearin the RESULTS I window showing 5bit errors.

IftheJoopback isnot established, the biterrors do notappearinthe
display. The failed loopback could indicate the NIU/CSUisnot
operating correctly, the line from you to the NIU/CSU isbad, or
the transmitted loop codeis incorect.

7. Press the RESTART switch

. Fractional T1 Test Seiup

Configure the T-BERD 209A/211 switches:

MODE ScrolltoFT1 D4 or FT1ESF, as appropriate.

PATTERN Selectthe desired FT1 test pattern (63, 511,
or 2047,

AUXFT1 CHAN  Enter the desired contiguous or non-con-
tiguous channels

AUXFT18ETUP IDLE CODE — Set the eight-digit idle
code, as desired
CHAN RATE — 64 X N or 56 X N, as
appropriate

Press the RESTART swiich

a

. Status LEDs
The T1 Pulses, Frame Sync, Pattern Sync, and B8ZS (if appli-
cable) LEDs should iluminate.

4. RESULTS | swilches _
Select the SUMMARY category. If ALL RESULTS OK is dis-
played and no Alarm L EDs are illuminated, the circuitis operating
within specifications. If errors are detected, scroll through the
SUMMARY category results for specific errors. Check the
other categories as required.
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Fractional T1 Results

Results interpretation
25-VIOLATIONS
Theseermrors typically indicate alocal T1 span problem caused by
abad splice, wateronthe cable, crosstalk, or defective DS X jacks.

30-FRM ERRORS and 32-CRC ERRORS {ESF framing oniy)
These errors typically indicate a span line problem between you
and the last piece of transmission equipment that framed the
signal,

40-RX FREQ, Hz

The DS1 received frequency should be 1.544 MHz £358 Hz or
208 Hz for older transmission equipment. If the frequency is
out-of-specification, check the transmission equipment timing
or network synchronization.

41-RX LEVEL (dBdsx)

The received level should be The received level should be +4 to
-4 dBdsx at the terminated DSX-1 OUT jacks. Incorrect levels
couldbe caused by a fanlty T1 line card or poor cabling between
the DSX jack and the equipment.

Yellow Alarm LED
This alarm LED indicates aproblem in the transmission leg of the
span. '
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Disconnect the T-BERD 208A/211

LOOP DOWN switch
Press this switch to send the loop-down code. The switch and
Loop Down LEDs illuminate until the loopback is released. A
loop-down code message appearsin the display.

H T
MODE
axrrena| FAZ LPDN
] |
MODE PAT‘rE;m sumsany & RESULTS! REstsrrs i 6 SUMBARY
Loaic ® ¥ LOGIC
Y BEV & FRAME @ # 50V & FRANE
K4 sianaL & @ siGRAL
i THIE . @ nME
%.  Circuit disconnect

Removethe cables from the DSX-1 OUT jack and DSX-1 INjack.
Then, remove the cables from the RECEIVE and TRANSMIT
jacks.

12. REMOTE TESTING WITH AN NIU/PERFORMANCE
MONITOR
Enhanced ESF Opticn Required

% Retrieve ESF circuit performance data from the NIU/Perfor-
mance Monitor.

%  Clear ESF circuit performance data from the NIU/Perfor-
mance Monitor memory.

% Set the NIU/Performance Monitor dat and time.
Configure the T-BERD 208A/211 swilches:

RECEIVE INPUT TERM.
TRANSMITOUTPUT 0dB(DSX).

www.valuetronics.com



# Tt circult connection
Connecta cable from the RECEIVE jack to the span-side DSX-
OUT jack. Connect a cable from the TRANSMIT jack to the
span-side DSX-1 IN jack (see Figure 18).

DSX-1
EQUIE SPAN

OFFICE
MON MON AEPEATER

NIL/PERFORMANCE
MONITOR

<=1
>

QUT -l ouT

Figure 18
NiU/Performance Monifor Testing

SMARTNIU Test Setup
Configure the T-BERD 209A/211 switches:

MODE Scroll to the SMARTNIU mode.
PATTERN Select RESULTS.

% Press the RESTART switch
The T-BERD 209A/21  antomatically transmyits theJoop code
toloopup the NIU/Performance Monitor. When the loopback
is established, the T-BERD 209A/211 automatically starts
retrieving the performance data from the NTU/Performance
Monitor.

The message QUERY IN PROGRESS appears in the RE-
SULTS I window. The message ### OF nnn RECEIVED
appears inthe RESULTS Il window, where ###is the number
of the messagesretrieved, and nan is the number of messages
stored in the NIU/Performance Monitor.
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SMARTNMNIU Results

7. Query function verification
When the Query function stops, one of the following messagesis
displayed. A Query failure message indicatesthe Query function
failed because of loss of signal, loss of frame, excessive re-
transmission of a message, timeout of a response to a query
message, or loss of power. If a QUERY FAILURE message is
displayed, check the test setup connections and repeat the test.

QUERY COMPLETE/ALL DATA CK - indicates Query func-
tion is complete with no errors reported.

QUERY COMPLETE/ERRCORS DETECTED — indicates Query
functionis complete with one or more errors reported.

QUERY FAILURE/NO DATA AVAILABLE — indicates the
Query function failed with no data retrieved.

QUERY FAILURE/PARTIAL DATA OK ~ indicates the Query
functionfailed with some messages retrieved. Theretrieved data
reported no errors.

QUERY FAILURE/ERRORS DETECTED - indicates the
Query function failed with some messages retrieved. The
retrieved data included error messages.

#.  Printer connection
Connect a cable from the RS-232 interface ontheside paneltoa
PR-40A, or equivalent printer, in accordance with Basic Setups
Procedure 1 Generating Printouts.

% Generate a printout

If the data retrieval was successful and error messages were
detected, press the PRINT switch RESULTS position to generate
aResults printout thatincludes a SMART NIl results printout.
The SMART NIU results printout lists the NIU/Performance
Meonitor messages retrieved in periodic reports of both A-Z (CO
to NIU) and Z- A (customer premises to NIU) directional results.
These periodic reports include a Current Hour Report, 23 History
Hour Reports (Houor 01 through Hour 23), a Carrent Day Report,
and 7 History Day Reports (Day 01 through Day 07},

£
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Clear the NIU/Performance Monitor Memory

1. PATTERN swiich
After all the circuit performance data has been retrieved, press the
PATTERN switch o select SETUP,

# Activate the Clear function
Pressthe RESULTS It Results switch to clear the stored messages
from the NIU/Performance Monitor. The Clear NIU process takes
approximately ten seconds.

wopz | SMARTNIU SET CLOCK CLEAR NIU
PATTERN|  SETUP | ] INPROGRESS
MODE PATTERN SUMMARY @ assun.rm BESULTS " @ suMmMaRY

. LogGic @ & LoGIG
A | BPV & FRAWE @ @ pev & FRAME
SGNAL B ® sichAL
i TIME @ LRt

%, Results interpretation

Once the Clear NIU process is complete, the display reports the
status of the Clear function as either NIU CLEARED or CLEAR
NIUFAILED I CLEARNIU FAILED is displayed, check the test
setup connections andrepeat the test. If it fails again, check the bit
error rate in the LOGIC category.

Set the NIU/Performance Monitor Date and Time

7. PATTERN swiich
To change the NIU/Performance Monitor’s date and time to
match the T-BERD 209A/211’s date and time, press the PAT-
TERN switchtoselect SETUP.
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Activate the Set Clock function
Press the RESULTS | Resulis switch to activate the Set Clock
feature. The Sei Clock process takes approximately ten seconds.

7
wone | SMARTNIU SET CLOCK CLEAR NIU

parresn; SETUP IN PROGRESS
| H
-MQBE Pam-:me SURMARY @ aEsUs.TSl Rssaf;:rsﬂ @ SUMMARY

Loaic @ Q LOGIC
N 8PV & FRAME @ @ BPv & FRAME
] siGNAL @ @ siGNAL
e TINE @ @ e

Results interpretation
Once the Set Clock process is complete, the display reports the
status of the Set Clock function as either CLOCK SET or SET
CLOCK FAILED. Yf a2 SET CLOCK FAILED message is dis-
played, check the test setup connections and repeat the test. If it
fails again, check the bit error rate in the LOGIC category.

o

Disconnectthe T-BERD 209A/211

4, Circuit disconnect
Removethecables from the DSX-1 OUT jack andDSX-1 1IN jack.
Then, remove the cables fromthe RECEIVE and TRANSMIT
jacks.
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13. TESTING INTELLIGENT REPEATER SPANS
Advanced BERT Option Required

% Sectionalize addressable repeater spans by transmitting appro-

priate joop codes from the central office.

Configure the T-BERD 209A/211 switches:

MODE ScrolltoaTl framedformat(T1 D4, Tl
ESF, or T1 SLC).

PATTERN Scrollto desired test pattern.

TIMING INT.

TEST CONT.

CODE AMI orB8ZS, as appropriate (if pattern
is BRIDGTAP, set to AMI).

RECEIVE INPUT TERM.

TRANSMITOUTPUT OdB(DSX).

AUX ESF LOOP IfESF mode, ESFL.OOPCODE —IN
BAND or OUT OF BAND, asdesired. .

AUX ERR SEL BPV/LOGIC-—SINGLEERROR.

% Tt cireuit connection
Connecta cable fromthe RECEIVE jack to the span-side DSX- 1
OUT jack. Connect a cable from the TRANSMIT jack tothe span-
side DSX-1IN jack (see Figure 19),

X1 OFFIGE
REPEATER

Ling LINE LINE
M%E EN AERPEATER REFPEATER HFEPEATER NiU
- ® < i g
~ - et \J “ N
SUT ouUT
, PEOTTN i Ny
N N L L

Figure 19
Iinteiligent Repeater Span Test Setup
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MODE switch
Selectthe AUX mode,

4. PATTERN switch
Seleci AUX LP CODE to set the appropriate arming code (e.g.,
WESTELL ARM or TELTREND ARM). Ifthe span is composed
of XEL repeaters, go to the Addressable Repeater Span
Sectionalization procedure.

, MODE switch
Press this switchonce to exit the auxiliary function.

4. LOOP UP switch
Press this switch to send the arming/NIU loop-up code. The
switch LED illuminates until the loop code is detected. A loop-
up code message appears in the PATTERN window. This arms
the span’s addressable repeaters and provides a loopback at the
NI

I the switch 1LED remains illuminated, the span problem may
be preventing the loop code fromreaching the NIU or returning
to the T-BERD 209A/211. Go to the Addressable Repeater
Span Sectionalization procedure and attempt to loop up the
mid-span addressable repeater.

MOOE |3 ARM

PATTERN
| !

MODE PATI'ERN suMmMAsY @ RESULTS 1 neaum's L] . SUMMARY

LOGIC 0 & Loaic
Yy BBV & FRAME @ @ 2PV & FRAVE
SIGNAL . # siGNAL
= ME & L

¥ Status LEDs
The T1 Pulses, Pattern Sync, Frame Sync, and B8ZS (if appli-
cable) LEDs should iliuminate.
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RESULTS | switches
Checkthe SUMMARY category. HALLRESULTS OK appears,
no further testing of the span is necessary. Goto the Disconnect
the T-BERD 209A/2 1 1 procedure.

Iferrors are detected, scrolt throughthe SUMMARY category for
specific errors. Check the other categories asrequired. Record the
types of errors to determine the symptoms of the span problem.

% Symptoms identification
25-VIOLATIONS
These errors typically indicate alocal T1 span problem caused by
abadsplice, water onthecable, crosstalk, or defective DSX jacks.

30-FRM ERRORS and 32-CRC ERRORS (ESF framing only)
These errors typically indicate a span line problembetween you
and the last piece of transmission equipment that framed the
signal.

25-VIOLATIONS, 30-FRM ERRORS, and 32-CRC ERRORS
(ESF framing only)

These errors typically indicate alocal T1 span problem caused
by a bad splice, water on the cable, crosstalk, or defective DSX
jacks, :

40-RX FREQ, Hz

The DS1received frequency shouldbe 1.544 MHz 438 Hzor 208
Hz forolder transmission equipment. If the frequency is out-of -
specification, check the transmission equipment timing or the
network synchronization.

_ 41-RX LEVEL (dBdsx}
The received level should be +4 to -4 dBdsx at the terminated
DSX-10UTjacks. Incorrect levels could be cansed by afaulty T1
line card or poor cabling between the DSX jack and the equip-
ment,

Yellow Alarm LED
This alarm LED indicates aprobleminthe transmissionleg of the
span.
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Addressable Repeater Span Sectionalization

MODE switch
Selectthe AUX mode.

%, PATTERN switch
Select AUX LP CODE to setthe appropriate addressable repeater
type and address to matchthe mid-span addressable repeater.

] T

wope| AUX IN BAND REPEATER ADDR
eatrean) P CODE WESTELL-56 LR 16
1 E
WODE  BATTERN  SUMMARY @ RESULTS! RESULTSH @ SUMMARY

roaic ® @ LoGic
[ | BRV & FRAME @ L&) LA ] ® Bov & PRAME
sianaL @ E3 v | ® siGNaL
— TME @ — ® TiE

3. MODE switch
Press this switch once to exit the aoxiliary function,

4, LOOP UP switch
Pressthis switchtosend the addressable repeater loop-up codeto
the mid-spanrepeater, The switchLED illuminates until the loop
code is detected. This loops back the signal at the mid-span
addressablerepeater.

If the switch LED remains illuminated, the span problem may be
preventing the loop code fromreaching the mid-span addressable
repeater orfromreturning to the T-BERID 209A/211. Go to Step
8 and select arepeater closer to the CO.

Status LEDs verification
The T1 Pulses, Pattern Sync, Frame Sync, and B8ZS (if appli-
cable) LEDs should illuminate.

s

fH

Results interpretation
Checkthe SUMMARY category. If theidentified symptoms are
detected, the problem isbetween the Central Office (CO) and the
looped-back mid-spanrepeater.
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MODE 30-FRM ERRORS

PATTEAN ; g 2 ;

MODE  PATTERN sumusny & RESULTS § RESLATS I @ SUMMARY

LoGic & @ Loaic
A epva FRAME @ @ 8PV & FRAME
vl |lw] siGNAL @ 4 @ sigNAL
— _— TIME @ i & nuE

Ifthe T-BERID 209A/211 wasunable to ioop back the signal atthe
addressedrepeater, the span problem is probably between the CO
and the addressed repeater. The span problem could be blocking
the loopcodes.

If the message ALL RESULTS OK is displayed and no Alarm
LEDs are illuminated, the problem is between the looped-back
mid-span repeater and the customer premises.

¥ LOOP DOWN switch
Press thisswitch to send the addressable repeater loop-down code
to the mid-span repeater.

Ee
P

Determine new addressable repeater address
Select anew addressable repeatertobelooped back basedonthe
resultsin Step 6.

MODE, PATTERN, and RESULTS switches
Selectthe AUX LPCODE function. Setthe REPEATER ADDR
parameter to atch the selected addressable repeater.

@r

'm;::: AUX iN BAND REPEATER ADDR
LP CODE , WESTELL-56 LR 19
MODE PATTERN suMMARyY & HESULTSE RESULIS Y & SuMMARY

Lesic @ - & vogic
7y L apv & Frame B | ] ra ® pev & FRAME
v | sionaL § v | Ly | ® sicuaL
tmen) vE @ — L3

4. MODE switch
Press this switch once to exit the auxiliary function.
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L.OOP UP switch
Press this switch to send the addressable repeater loop-up code
to the selected repeater. The switch LED illuminates until the
loop code is detected.

Ifthe T-BERID> 209A/211 wasunable toloopbackthe signal at the
addressed repeater, the span problern is probably between the CO
and the addressed repeater. The span problem could be biocking
the loop codes. Go to Step 13,

4%. Results interpretation
Ifthe looped-back repeateris closer to the CO and errors are still
detected. the problemis between the Central Office (CO) and the
looped-back repeater, If the looped-back repeater is closerto the
CO and no errors are detected, the problem is between the two
looped-back repeaters.

Ifthe Jooped-backrepeateris closerto the customer premises and
errors are detected, the problem is between the twolooped-back
repeaters. If the looped-back repeater is closer to the customer
premises and no errors are detected, the problem is between the
looped-back repeater and the customer premises.

% Repeat steps until problem is isolated
Repeat Steps 7 through 12 until the problem’s location hasbeen
isolated between two orthreerepeaters. Now the problem’sexact
location can be defermined by accessing only one or tworepeater
housings.

LOOP DOWN switch
Press this switch to loop down the addressable repeater.

i
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Disconnect the T-BERD 209A/211

MODE, PATTERN, and RESULTS switches
Select AUX LP CODE to set the appropriate arming/disarming

code.
T T
monz} AUX IN BAND
paTERN | LP CODE WESTELLARM
| |
MODE PATTERN  SUMMARY @  RESULTS| RESULTS i @ SUMMARY

Logic @ @ Locic
LA | (&1 opva Frane @ LA & Bpv & FrAME
R4 SiaNAL @ A ® swenAL
o = TivE @ e & nnE

%.  MODE switch
Exitthe auxiliary function.

Y

% LOOP DOWN switch
Press this switch to send the disarming/NTU Ioop-down code. The
switch LED illuminates until the loopback is released. A loop-
down code message appears in the display. Disconnect the
T-BERD 209A/211 from the span.

M%El IR DSARM

PATTERN
| }

MODE  PATTERN suMmMary @ RESULYES ) HESULTS It & suMMARY

LoGic @ ® oGic
(&) ppve raaME @ [ b ] ® 9PV & FRARE
el ilv] siGNAL @ | | Ed ® SIGRAL
== e TivE @ tm e, & Time
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14, TESTING FROM THE MDF
T-BERD Repeater Power Supply Required

Powera T span line from the main distribution frame (MDF).
Measure the current and voltage across a T1 span line,

Provide the T-BERD 209A/211 access to the T1 span line from
the MDF.

W ARG Ttisimportant that the T-BERD Repeater Power Supply be
operated by qualified technicians in accordance with the
safety warnings and instructions printed on the front panel of
the unit. Failure to do so could result in serious personal
injury, Carefully read the safety informationin Section4 of
the T-BERD 209A/21 I Reference Manualbefore operating
the T-BERD Repeater Power Supply.

T-BERD Repeater Power Supply Test Setup

7YY .
YA PR

Do not apply power to the T-BERD Repeater Power
Supply until instructed to do so. When power is applied to
the T-BERD Repeater Power Supply there is a 350 VDC
potential across the terminals, which can cause personal
injury.

1. Connect Mainframe interconnect Cable
Connect the T-BERD Repeater Power Supply Mainframe Inter-
connect Cabletothe T-BERD 209A/211 15-pin D connector (see

Figure 20).
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e REE\ENATER
il Flx gus:-pﬁ
Figure 20

Test Setup at the MDF
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Connect the dual WECC 310 or bantam test cords
Insert dual WECQ 310 0r dual bantam test cords into the appro-
priate transmit and receive jacks onthe T-BERD Repeater Power
Supply from panel, Connections to the central office distribution
frame should be made with a W4Cltest access cord for 303-type
proicction biocks or a W4BR test access cord for 302-type and
308-typeprotectionblocks,

%, Remove MDF lightning protectors

Remove the MDF lightning protectors from the cable pairs being
tested. Insert the transmit and receive cord connectors from the
T-BERD Repeater Power Supply into the positions vacated by the
lightning protectors (see Figure 20).

#. 60 mA 100 mA 140 mA swiich
Select the appropriate current level. The appropriate current
setting is determined by the type of repeaters in the circuit being
tested. The typicalselectionis 60 mA.

T-BERD Repeater Power Suppiy AC power
Connect apower cord fromthe T-BERD Repeater Power Supply
intoa 120 VAC power outlet. Make sure the AC Powerswitchis
turned OFFE.

i

Apply power to the T-BERD Repeater Power Supply
‘When poweris applied to the T-BERD Repeater Power Supply,
thered High Voltage LED flashes. This indicates that current is
passing through the T-BERD Repeater Power Supply. If thered
High Voltage LED continues to flash, the current path cannotbe
established, check for an open circuit or other possible wiring
fanlt.

Whenthe circuit current path is established, thered High Voltage
LED remains on continuously. The VOLTAGE and CURRENT
displays reflect the current and voitage on the circuit,

Todetermine if the measured voltage iscorrect forthe span being
tested, calculate the expected span line voltage drop with the
following formula. The Vyprand Veaple can hefoundinTables3
and 4 respectively.

£
%
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Total Vgrop = (# repeaters X Vipt) + (Veaple X kit of cable)

#  If the transmit and receive connections are reversead,
the measured voltage will be much less than the
expected voltage, Typically, Vipt. When current is
reversed, is between 1 and 2 volts,

®  Allow for any extra voltage drop required for office
repeaters and NIUs. The typical voltage drop fortrans-
mission devicesis & to 16 volis each.

&

Allow for additional CSU voltage drops of 14 to 24
volts.

Table 3
Typical Repeater Voltage Drop

Veltage Drop/Repeater (V)

; Repeater Type 60 mA %100 mA 740 mA

238 A/B 70 71 12
239 A/B 76 . 82 | 87
239E - 84 . 96 107
Tabled
Typical Cabie Gauge Voltage Drop
Voltage Drop/kft (Voupio)
Cable Gauge 60mA 100 mA | 140 mA
26 27 . 45 . 63
24 17 28 40
22 oLl 18 26
19 05 . 08 12
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T-BERD 209A/211 Test Setup

Configure the T-BERD 209A/211 switches:

POWER ON.
MODE Scroll to the appropriate T1 network
_ . framingformat.

PATTERN Scrollto desired test pattern.

TIMING INT.

TEST CONT.

CODE AMIorB8ZS, as appropriate (if pattern
isBRIDGTAP, set to AMI).

RECEIVE INPUT TERM.

TRANSMITOUTPUT Select appropriate level such that the
surm of the signal level and line build-out
is between -15 dBdsx and -22.5 dBdsx
(typical setting of - 7.5 dB(DSX)).

AUXLP CODE IN-BAND-—CSU,FACT,FAC2,FACS,
or PGM, as appropriate.
OUT-OF-BAND-—LINE,PAYLOAD,
orNETWORK, as appropriate.

AUX ESF LOOP If ESF mode, ESF1.OOP CODE —IN
BAND or QUT OQF BAND, as desired.

AUX ERR SEL BPV/L.OGIC - SINGLEERROR.

% Ti circuit connection
Connect acable fromthe RECEIVE jack to the span-side DSX-1
OUT jack. Connect acablefrom the TRANSMIT jack to the span-
side DSX-1 IN jack (see Figure 20).

% LOOP UP switch
Press this switch to send the loop-up code. The switch LED
ifluminates until the loop code is detected. A loop-up code
message appearsin the display. The test restarts when the loopback
isestablished.

wone| FAZLPUP
PATTERN
] 1

MODE ﬂﬁﬁlé SUMMARY @ HESULTSi RESULTS ] . SHMMARY

Loaic @ & Loaic
apv & FRAME @ ® BPV & FRAME
L | sianaL @ ® siaNaL
e TIME 0 & Tve

T
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Status LEDs
When the loopback is established, the TT Pulses, Pattern Sync,
Frame Sync, and B8ZS (if applicable) LEDs should illuminate.

4. RESULTS | Category switch
Selectthe SUMMARY category.

4, LOGIC ERROR INSERT switch
Press the switch five times to verify that the logic errors are
received and the T1 circuitis looped back.,

Ifthe loopback is not established, the biterrors donot appearinthe
display. The failed loopback could be the NIU/CSUnot operating
correctly, the line from you to the NIU/CSU is bad, or the
transmitted loop codeisincorrect.

z. Press the RESTART switch

& RESULTS | switches
Check SUMMARY category. If errors are not detected, ALL
RESULTS OK appears. If errors are detected, scroll through the
SUMMARY category forspecific errors. Check the other catego-

ries asrequired.
H T
wonE ALLRESULTS
PATTESN 0K
| ]
WODE mm’EaN - SUMMARY @ RBSUL?SI Fu-:sum-s ] . SUMMANRY

voaic @ @ LoGic
¥y BRY & FAAME @ @ BPV & FRAME
(v sianaL @ & siGHAL
posind TivE @ L

%.  Results interpretation
25-VIOLATIONS only
These errorstypically indicate alocal T1 span problem caused by
abad splice, water on the cable, crosstalk, ordefective DSX jacks.

30-FRM ERRORS and 32-CRC ERRORS (ESF framing oniy)
These errors typically indicate aspan line problembetween you
and the last piece of transmission equipment that framed the
signal.
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25-VIOLATICNS, 30-FRM ERRORS, and 32-CRC ERRORS
(ESF framing only) .

These errors typically indicate alocal T1 span problem causedby
abadsplice, water onthe cable, crosstall, or defective DSX jacks.

40-RX FREQ, Hz

The D81 received frequency shouldbe 1.544 MHz +58 Hz or 208
Hz for older transmission equipment. If the frequency is out-of-
specification, check the transmission equipment timing or the
network synchronization.

41-RX LEVEL (dBdsx)

The received level should be +4 to -4 dBdsx at the terminated

DSX-10UT jacks. Incorrect levels could be caused by afaulty T1

line card orpoor cabling betweenthe DSX jack and the equipment.

piLFYE: Ifthe Loopback Connectoris going to be used as a hard
ioopback atthe MDF, the signal level mustbe -15 dBdsx
or greater to support the loopback signal.

Yellow Alarm LED
This alaemLED indicates a problemin the transmission leg of the
span.

Disconnect the Test Setup

. LOOP DOWN switch
Press this switch to send the loop-down code. The switch and
Loop Down LEDs iltluminate until the loopback is released. A
loop-down code message appearsinthe display. Disconnectthe
T-BERD209A/211 fromthe span.

wooe | FAZ LPDN

PATTERN
! [

MODE PATTERN suMmary @ RESBLTSI RESULTS i . SUMMARY

rouic @ @ Loaic
A 8PV & FRAME . @ BPV & FRAME
¥ siNaL @ @ sianaL
o Tivs & @ Toes
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T-BERD Repeater Power Supply AC power
“When you have completed testing the circuit, turn the T-BERD
Repeater Power Supply AC Power switch OFF.

Iy

237 Verify that power has been removed from the
T-BERD Repeater Power Supply. Disconnect-
ing the test cords from the T-BERD Repeater
Power Supply or the MDE before removing
power from the T-BERD Repeater Power Sup-
ply creates a 350 VDC potential across the

terminals, which can cause personal injury.

% Disconnect from the MDF lightning protectors

When the red High Voltage LED is no longer illuniinated,
remove the test cords from the distribution frame and replace
the lightning protectors.

4, Disconnect the dual WECO 310 or bantam test cords
Remove the dual WECO 310 or dual bantam test cords from
the T-BERD Repeater Power Supply jacks.

T-BERD 208A/211 AC power
Remove power from the T-BERD 209A/211.

Disconnect Mainframe interconnect Cable
Disconnect the Mainframe Interconnect Cable from the
T-BERD 209A/211 15-pin D connector.
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15. TESTING FROM MID-SPAN
T-BERD Repeater Power Supply and
T-BERD T1 Repeater Extender Reqguired

#  Loopback the T1 span line at the MDF and test from mid-span.
% Power aT1 span line from the MDF.

Wia MM Ttisimportantthat the T-BERD Repeater Power Supply be
operated by qualified technicians only inaccordance withthe
safety warnings andinstructions printed on the front panel of

- the unit. Failure to do so could result in serious personat
injury. Carefully read the safety informationin Section 4 of
the T-BERD 209A/2 1 I Reference Manualbefore operating
the T-BERD Repeater Power Supply.

Main Distribution Frame Setup

1, T-BERD Repeater Power Supply test setup
Perform Steps 1 through 6 ofthe T-BERD Repeater Power Supply
Test Serup in Application 14 toconfigure the T-BERD Repeater
Power Supply at the MDF,

fud

T-BERD Repeater Power Supply AC Power switch
Turn the AC power OFF.

T-BERD Repeater Power Supply Mainframe Interconnect Cable
Disconnectthe Mainframe Interconnect Cable from the T-BERD
209A/211 15-pin D connector.

F

T-BERD Repeater Power Supply Loopback Connector
Connect the 15-pin P Loopback Connector to the Mainframe
Interconnect Cable,

T-BERD Repeater Power Supply AC Power switch
Coordinate the setup with the mid-span technician before apply-
ing AC power. Apply power afier the mid-span setap is
configured.

1%

WaRMMG: Notify the technician at the mid-span point when
the span is powered. An unterminated cable pair
can have a potential of 350 VIDC across it, which
cancause personal injury.
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Test From Mid-Span
T-BERD Repeater Extender Test Setup

Remove repeater
Remove the desired repeater from the repeater housing unitand
insert the repeater into the T-BERD Repeater Extender.
£ D B

LAY, Removing the repeater disables the T1 span line.

Configure the T-BERD T1 Repeater Extender switches:

TEST T1.

TRANSMIT TX SIDE 2 (to test toward the central
office).

SIGNAL PATH THRU.

CURRENTPATH THRU,

K Insert T-BERD Repeater Extender
Insert the T-BERD Repeater Extender into the desired repeater
slot. :

AN, High voliage may be encountered at the T1 Re-
peater Extender TESTING jacks when used on a
powered span. To prevent electrical shock, al-
ways plug test cables into test sets before connecting
to the TESTING jacks. Always remove test cables
from the TESTING jacks before removing them
from the test set.

T-BERD 208A/211 Test Setup

% Configure the T-BERD 209A/211 switches:

MODE Scroll to the appropriate T1 network
framing format.

PATTERN Scrollto the appropriate test pattern.

TIMING INT.

TEST CONT.

CODE AMI orB8ZS, as appropriate.

RECEIVE INPUT BRIDGE.
TRANSMIT CUTPUT CdB(DSX).

g
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T1 circuit connection
Connect a cable between the T-BERD 209A/211 RECEIVE

jack and the T-BERD Repeater Extender SIDE 1 IN jack. Then,
connect a cable from the T-BERD 209A/211 TRANSMIT jack
tothe T-BERD Repeater Extender TRANSMIT jack (see Figure

21).
CENTRAL OFFICE
B
= & Mo MID-SPAN REPEATER
;
o T RESESTER ! REPEATER EXTENDER
(—-mx SURPLY
L

Figure 21
- Testing From Mid-Span

% TestT1 span
Transmitatestpatiern orzse MULTIPAT or BRIDGTAP to test

the portion of span between the central office and the mid-span
repeater. Referto Application 6 for test results interpretation.
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Disconnect Test Equipment

T-BERD Repeater Power Supply
Remove power from the T-BERD Repeater Power Supply first.
When thered High Voltage LED is nolongerilluminated, remove
the test cords from the distribution frame and replace the lightning
protectors.

t0%:  Verify power has beenremoved fromthe T-BERD
Repeater Power Supply. Disconnecting the test
cords from the T-BERD Repeater Power Supply or
the MDF before removing powerfromthe T-BERD
Repeater Power Supply creates a 350 VDC poten-
tial across the terminals, which can cause personal

injury.

T-BERD 208A/211
Disconnectthe T-BERD 209A/211 from the span.
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16. MONITORING DIGITAL LOOP CARRIER (DLC)
SHELF OPERATION
T-BERD DLC Analyzer Option Required

#  Perform non-intrusive monitoring of the DLC shelf datalink
and DS0 channels.

% Monitor the datalink traffic between the Central Office Switch
(COS)or Central Office Terminal (COT), and the Remote Termi-
nal (RT) for major, minor, and power/miscellaneous alarms, as
well as switch-to-protect and maintenance tests.

Monitor DS0 channel signaling in both directions and capture
DTMF dialed digits.

Connect DLC Analyzer Option to T-BERD 209A/211

Apply power to power source
Ifthe T-BERD 209A/211is supplying power, turn power ON, If
the external power supply is supplying power, plug external

power supply into 110 VAC,
4. Connect colied cable

* Connectthe T-BERD DLC AnalyzerOption coiled cable to either
the T-BERD 209A/211 15-pin D comnector or external power

supply.

T-BERD DLC Analyzer Option Test Setup

t.  Configure the T-BERD DLC Analyier Option:

FRAME AUTO.

CODE Setto appropriate coding.
RECEIVE INPUT DSX-MON.

VOLUME Setto mid-position.
CHANNEL/VFDROP Select PRIMARY, SEC-

ONDARY,or BOTH.
CHANNEL/CHANNEL SCROLL  Select SEPARATE or
BOTH.

y
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PRIMARY RECEIVE jack
Connpect acable between this jack and the Shelf A equipment-side
DSX-1 MON jack (see Figare 22).
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Figure 22

Monitoring DLC Shelf Operation

SECONDARY RECEIVE jack
Connect a cable between this jack and the Shelf A span-side
DSX-1 MON jack (see Figure 22).

Press the RESTART switch

FRAME/FORMAT window
Verify the framing format is detected and recognized,

BFT%: When synchronizing to the SLC-96 framing in AUTO
mode, the T-BERD DLC Analyzer Option automatically
defaults tothe SLC-M1 mode. The SLC-M2mode mast
be selected manuaily with the FRAME swiich,

Status LEDs
The T1 Pulses, Frame Sync, and B8ZS (if applicable) LEDs
shouldilluminate, The Alarm LED may illuminate.
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7. RESULTS | switches
Check the SUMMARY category. If errors or alarms are not
detected, ALL RESULTS OK appears. If exrors or alarms are
detected, scroll through the SUMMARY category for specific
errors or alarms. Check the other categories as required.

T T ]
F“AME[ ALL RESULTS }
FORMAT
i OK 1 i
FRAME FORMAT sounce ESU ® RESULTS I
e SUMMARY@ ==
reigiry . DATALINK
il || ¥ Q CMANN£L.
e [ e & Te St R e

-

£ batalink results interpretation

Flashing Messages — P/S DATALINK SYNC LOSS

This message indicates the T-BERD DLC Analyzer Option lost
datalink synchronization. Probable cause would be abad DL card.
This message only appears inthe SUMMARY category.

Alarm Messages — P/S MAJOR ALM, P/S MAJOR SHELF x,
P/S ALARM SHELF x

These alarms indicate a service affecting fault on the indicated
shelf. Possible causes include too high a BPV rate, loss of si gnal,
and similar severe circuit problems. These messages also appear
inthe DATALINK category asahistorical recordof the indicated
gvents.

Alarm Messages — P/S MINOR ALM

This alarm indicates a non-service affecting fault. Thismessage
also appearsin the DATALINK category asa historical record of
theindicated events.

Alarm Messages — P/S PWR/MISC

This alarm indicates an application-specific event has occurred
(e.g., loss of power, door ajar, fire, etc.}). This message also
appears inthe DATALINK category as a historical record of the
indicated events,
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Alarm Messages — P/S FE LOOP PROTECT, P/S FE LOOP
SHELF x, and P/S SHELF x ON PROT

The SHELF x ON PROT alarm can be verified at the DLC
Analyzer Option and the RT. The other alarms can only be
verified at the RT or witha BERT test of the line. If the message
isfromthe office tothe RT, it means the officeis holding a loop
on the line at the RT. If the message is from the RT to the office,
it means the RT never received the loop command. These mes-
sages also appear in the DATALINK category as a historical
record of theindicated events.

Maintenance Test Messages — P/S MAINT HOOK/SEIZE,
P/S MAINT PROCEED, and P/S MAINT TEST ALARM
These messages indicate the associated rnaintenance test condi-
tion is detected. Progress messages appear in lowercase in the
SOURCE 1I display. These progress messages include, hook/
seize, proceed, succeed , test alarm (means no response from the
RT), failed, {(means test alarm from RT). These message also
appear inthe DATALINK category as a historical record of the
indicated events.

%, T1 signal results interpretation

P/S SIGNAL LOSS, P/S VIOLATION, P/S FRM ERROR, and
P/S CRC ERROR (ESF only)

These errors typically indicate alocal T1 span probiem caused by
afaulty repeater; spanline noise, crosstalk, poor cabling, defec-
tive DSX jacks, or faulty multiplexer. Electrical noise, generated
nearthe metallic span canalso contribute to errorsreceived at the
instrument. These messages only appear in the SUMMARY
category.

4%, PRIMARY CHANNEL or SECONDARY CHANNEL switch
Press either switch to select aDDS0 channel.

o5
B
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DS0 channel results interpretation
P/S VF LEVEL, P/S VF FREQ, P/S DATA BITS, and DTMF
SEQ
Verify the VF signal level and frequency are within specifica-
tions. Verify a data bit is not stuck. Monitor the DTMF dialing
sequences. The availability of these results isdetermined by the
CHANNEL/VFDROP auxiliary function.

P/STRAFFIC CHANNEL AB, P/S TRAFFIC CHANNEL ABCD,
P/S TRAFFIC TIMESLOT AB, and P/S TS CHAN

For all framing formats except SLC-M2, monitor the channel
signaling bits. For the SLC-M2 framing format, monitor the
timeslot signaling and the timeslot channel assignments.

12, VOLUME control
Adjustthe control tomonitorthe selected DSO channel{s}through
the speaker. Verify the setting of the CHANNEL/VF DROP
auxiliary function.

1% VFOUT jack
Connecta TIMS test set to the T-BERD DLC Analyzer Optionto
perform additional testing and analysis on the selected DSO
channel. Verify the CHANNEL/VFDROP auxiliary functionis
setto PRIMARY or SECONDARY, not BOTH.
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17. TESTING SHELF A RT OPERATION
T-BERD DLC Analyzer Option Required

s

Verify switch-to-protection line capabilities of Shelf A at the
Remote Terminal (RT).

% Verify the far-end loopback capability at the Shelf A RT.

Connect DL.C Analyzer Option to T-BERD 209A/211

Contigure the T-BERD 208A/211 switches:

MODE Scrolito T1 TLB mode.
TEST CONT.
CODE AMI orB8ZS, as appropriate.

RECEIVEINPUT TERM.

T-BERD 209A/211 — RECEWE jack
Comnect acable (1)fromthe T-BERD 209A/211 RECEIVE jack
to the T-BERD DLC Analyzer Option TRANSMIT jack (see
Figure23).

3. Connect coiled cable
Connect the T-BERD DLC Analyzer Option coiled cable tothe
T-BERD209A/211 15-pin D connector after applying powerto
the T-BERD 209A/211.

. T-BERD 209A/211 - INSERT switch
Verify the switch LED is OFF before connecting the T-BERD
DLC Analyzer Option to the circuit.
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Testing Shelf A RT Operation

T-BERD DLC Analyzer Option Test Setup

1. Configure the T-BERD DLC Analyzer Option:

FRAME SLC-M1 or SLC-M2.

FORMAT DATLINK.

CODE Setto appropriate coding.

- RECEIVEINPUT DSX-MON.

VOLUME Settomid-position.

TRANSMIT/LBO Select 0.0dB or-13.0dB,
as appropriate.

CHANNEL/CHANNEL SCROLL Select SEPARATE or
BOTH.
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Circuit connections
If at the CO, connect cables as follows (see Figure 23):

Connectthe firstcable (2) from the PRIMARY RECEIVE jack
tothe T1 protection line span-side DSX- 1 MONjack. Connect
the second cable (3) from the SECONDARY RECEIVE jack
to the Shelf A equipment-side DSX-1 MON jack. Connecta
100 £2 terminatorinto the T1 protection line equipment-side
DSX-10UT jack.

If atthe RT, connect three cables as follows;

Connectthe firstcable 2) fromthe PRIMARY RECEIVE jack
to the T1 protection line equipment-side DSX-1 MON jack.
Connect the second cable (3} from the SECONDARY RE-
CEIVE jack tothe T1 protection line span-side DSX-1 MON
jack. Connecta 100 () terminator into the T'1 protection line
equipment-side DSX-10UT jack.

. T-BERD 209A/211 — DSX OUTPUTS jacks
If at the CO, connect cables as follows (see Figure 23):

Connect a cable (4) from a DSX OUTPUT jack to the T1
protection line span-side DSX-1 IN jack. Connect a second
cable (5 from aDSX OUTPUT jack to the Shelf A span-side
[SX-1IN jack. Connect a 100 Q terminator into the Shelf A
equipment-side DSX-1 OUT jack.
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If at the RT, connect cables as follows:

Connect a cable (4) from a DSX QUTPUT jack to the T1
protection Hpe equipment-side DSX-1 IN jack. Connect 2
second cable (5) from a DSX OUTPUT jack to the Shelf A
equipment-side DSX-1IN jack. Connect 2 100 Q terminator
into the Shelf A span-side DSX-1 OUT jack.

443 TE: Youmay notice a brief burst of errors in the T1 signal
when the cable is connected to the T1 protection line
DSX-11INjack.

#IFTE: Plugging the cable into Shelf A DSX-1 IN jack breaks
the T1 line and causes a switch-to-protection sequence
to occur. Therefore, all contections on the protect line
shouid be in place before plugging inio Shelf A. The
swiich-to-protection line messages should appearon the
T-BERD DLC Analyzer Option.

4. T-BERD DLC Anaiyzer Option — RESTART switch
Clear theresults and startthe test.

% T-BERD DLC Analyzer Option — Status LEDs
Bothprimary and secondary T1 Pulses, Frame Sync, and B8Z.S (if
applicabie) LEDs should illuminate. The Alarms LED may
lluminate. .

% T-BERD DLC Analyzer Option — RESULTS swiiches
Check the SUMMARY category. If errors or alarms are not
detected, ALL RESULTS OK appears. If errors or alarms are
detected, scroll through the SUMMARY category for specific
ervors oralarms. Check the other categories as required.

FRAME ALLRESULTS ALLRESULTS
FORMAT OK ox
FRAME FORMAT SOURCE RESULTS | RESEATSIE

<P

] ] & SUMIARYS
reairy rNyry ® DATALINKE
hd h 4 @ CHANNEL@

S s 1= == @ Tie @

1
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Verify Far-End Loopback Capability

SOURCE | and i switches
Set SOURCE | switch to FE LOOP and SOURCE H switch to
SHELFA,

#. INSERT switch
Press this switch to send the FE LOOP command to the RT. The
switchLED flashes for three seconds. During the three seconds of
flashing, the FE LOOP command is temporarily inhibited, the
instrument is reconfigured, and the T1 signal from the SECOND-
ARY RECEIVE input is passed on to the TRANSMIT output
unaffected. When the INSERT switch LED stops flashing and
illurminates, the FELOOP command isinserted intothe T1 signal.

BIFTE: When the FE LOOP command is transmitted, it is
automatically preceded by a switch-to-protection line
command to prevent an interruption of the selected shelf,

Datalink resulits interpretation

B/S SHELF A ON PROT

Bothalarms indicate the office and the RT have switched Shelf A

to the protection line successfully. If only the P SHELF A ON

PROTmessage appears, only the RT has switched Shelf A tothe

protectionline.

wWaRMiNG:  Ifthe SWPROT FAILED message appears, the
switch-to-protection sequence failed, do not con-
tinue with the procedure. This message could
indicate that another lineis already on the protec-
tion line. Disconnect from the circuit in
accordance with the Disconnect T-BERD DLC
Analyzer Option from the Circuit procedure.

£, Shelf & — 100 Q terminator
Unplug the terminator from DSX-1 OUT jack.

£

Shelf A — Cable (5)
Disconnect the cable from the Shelf ADSX-11IN jack first. Then
disconnectthe cable from the T-BERD 209A/211.

Pl
ey
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Connect T-BERD 2094/211 (2) to Shelf A
Connect a cable from the T-BERD 209A/211 TRANSMIT
jack to the DSX-1 IN jack. Connect another cable from the
T-BERD 209A/211 RECEIVE jack to the DSX-1 OUT jack.
Configure the T-BERD 209A/211 to perform a loopback test
on the shelf and verify the far-end loop is successful (see Figare 24).
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Figure 24
“Testing Shelf A RT Operation

#.  Disconnect T-BERD 208A/211 (2) from Shelf A

Disconnect the cables from the DSX-1 patch panel and the
T-BERD 209A/211.

#  T-BERD DLC Analyzer Option — INSERT switch
Press this switch to stop sending the command to the RT. The

switch LED goes out and Shelf A should be released from the
far-end loopback.
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Disconnect T-BERD DL C Analyzer Option from the Circuit

1. T-BERD DLC Analyzer Option — INSERT switch
Verifythe switchIL.EDis OFF before disconnecting the T-BERD
DL.C Analyzer Option from the circuit.

3, Protection Line — 100 {2 terminator
Unplug the terminator from DSX-1 OUT jack.

Ead

Protection Line — Cable {4)
Discormect the cable from the protection line DSX-1 INtack first.
Thendisconnect the cable from the T-BERID 209A/211.

4. PRIMARY RECEIVE and SECONDARY RECEIVE jacks
Disconnect the cables from the DSX-1 MON jacks, then the
T-BERD DLC Analyzer Option.

fetd

Disconnect Cable (1)
Disconnect the cable from the T-BERD DLC Analyzer Option
TRANSMIT jack and T-BERD 209A/211 RECEIVE INPUT
jack.

18. TESTING RT DATALINK OPERATION
T-BERD DLC Analyzer Option Required

%  Verify the major, minor, and power/misceilaneous alarm re-

sponse capabilities of the remote terminal (RT).

#  Verify the switch-fo-protection response capability on Shelves

B,C, and D.

Verify the maintenance test sequence capability on Shelf A.

i37%
g
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Connect DLC Analyzer Option to T-BERD 209A/211

Apply power to power source
Ifthe T-BERD 209A/211 is supplying power, turn power ON.
If the external power supply is supplying power, piug external
power supply into 110 VAC,

%.  Connect coiled cabie
Conmnectthe T-BERD DLC Analyzer Option coiled cabletoeither
the T-BERD 209A/211 15-pin D connector or external power
supply after applying powerto the power source.

INSERT switch '
Verify the switch LED is OFF before connecting the T-BERD
DLC Analyzer Option to the circuit.

T-BERD DLC Analyzer Option Test Setup

Configure the T-BERD DL.C Analyzer Option:

FRAME SL.C-M1 or SLC-M2.
FORMAT DATLINK.

CODE Settoappropriate coding.
RECEIVE INPUT DSX-MON.

VOLUME Setto mid-position.
CHANNEL/VFDROP Select PRIMARY, SEC-

ONDARY,or BOTIHL

CHANNEL/CHANNELSCROLL Select SEPARATE or
BOTH.

TRANSMIT/LBO Select 0 dB if transmitting
into the span or select -15.0
dB if transmitting into the
equipment.
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Circuit connections
If atthe CO, connect three cables as follows (see Figure 25):

Connectthe firstcable fromthe PRIMARY RECEIVE jack to
the Shelf A span-side DSX-1 MON jack. Connect the
second cable from the SECONDARY RECEIVE jack to the
Shelf A equipment-side DSX-1 MON jack. Connect the
third cable from the TRANSMIT jack fo the Shelf A span-
side DSX-1 IN jack.
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) Figure 25
Testing Remote Terminal Datalink Operation
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If at the RT, connect three cables as follows:

Connect the firstcablefrom the PRIMARY RECEIVE jack to
the Shelf A equipment-side DSX-1 MON jack. Connect the
second cable from the SECONDARY RECEIVE jack to the
Shelf A span-side DSX-1 MON jack. Connect the third cable
from the TRANSMIT jack to the Shelf A equipment-side
DSX-11INjack.

#{TE: Youmay notice a burst of errors in the T1 signal when
the cable is connected to the DSX-1 IN jack. If persis-
tent errors are detected after the cable is connected,
verify the resistor isolation at the DSX- 1. If improper
resistor isolation is determined, plug a 100 € terminator
into the appropriate DSX-1 OUT jack simultaneously
with the cable from the TRANSMIT jack.

3 Press the RESTART switch

4. Status LEDs
Bothprimary and secondary T1 Pulses, Frame Sync, and B8ZS (if
applicable} LEDs should illuminate. The Alarms LED may
illuminate.

[ 4

RESULTS | switches
Check the SUMMARY category. If errors or alarms are not
detected; ALL RESULTS OK appears. If errors or alarms are
detected, scroll through the SUMMARY category for specific
errors or alarms. Check the other categories as required.

£ T [
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FRAME FORMAT SOURCE pouTsl . -1
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Testing the Remote Terminal (RT)

The following procedures fest the RT alarm detection, Shelf B, C, and D
switch to protect, and Shelf A maintenance test capabilities.

Verify RT Alarm Detection

sorif

SOURCE { and Hl switches
Select one of the following alarms and shelves:

SOURCE ! MAIJOR MINOR PWR/MISC

SOURCEN SHELF A
SHELFB
SHELFC
SHELFD
NOSHELF
#.  INSERT switch

Press this switch to insert and send the selected alarm to the RT.
The switch LED flashes for three seconds. During the three
seconds of flashing, the alarm istemporarily inhibited, the instru-
mentis reconfigured, and the T1 signal from the SECONDARY
RECEIVE input is passed on to the TRANSMIT output unaf-
fected. When the INSERT switch LED stops flashing and
illuminates, the alarmis inserted into the T1 signal. Repeat Step
1 asrequired.

%, Alarm Control Unit {ACU) results interpretation
Verify the RT channel bank ACU status LEDs function properly.

4,  Datalink results interpretation
P/S DATALINK SYNCLOSS
Ifthis message appears during testing the Shelf A (CforMode 2)
testing has failed, because the T-BERD DLC Analyzer Option
lost datalink synchronization. Probable cause wouldbe abad DL
card.

'INSERT switch
Pressthis switch to stop sending the alarm to the RT. The switch
LED goesout.
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Verify Switch-to-Protection Capability

SOURCE | and Il switches

Select Shelf B, C, or Dtotest the switch-te-protection capability.
Refer to Application 21 Testing Shelf A Far-end Loop and
Switch-to-Protection Operation to test the switch-to-protection
capability for Shelf A.

S0OURCE!I SWPROT
SOURCEI SHELF B (Mode 1 only)
SHELRC
SHELF D (Mode 1 only}
INSERT switch

Press this switch to insert and send the selected command to the
RT. The switch LED flashes for three seconds. During the three
seconds of flashing, the command is temporarily inhibited, the
instrumentis reconfignred, and the T1 signal from the SECOND-
ARY RECEIVE input is passed on to the TRANSMIT output
unaffected. When the INSERT switch LED stops flashing and
illuminates, the command is inserted into the T 1 signal.

Datalink results interpretation

P/S SHELF x ON PROT

Both alarms indicate the office and the RT have switched Shelf x
to the protection line successfully. These messages should be
indicated atthe R'T and verified with the T-BERD DLC Analyzer
Option. [fonly the P SHELF x OGN PROTmessage appears, only
the RT has switched Shelf x to the protection line.

WA If the SW PROT FAILED message appears, the
switch-to-protection sequence failed, do not con-
tinue with the procedure. This message could
indicate that another line is already on the protec-
tion line. Disconnect from the circuit in accordance
with the Disconnect T-BERD DLC Analyzer
Option from the Circuit procedure.

INSERT switch

Press this switch to stop sending the comumnand to the RT. The
switch LED goes out.
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Verify Mode [ Maintenance Test Sequence

v#: The following procedure only verifies the channel can be
accessed for maintenance testing (i.e., it performs setup for
testing, but does not perform any of the tests). This procedure
can only be performed on Shelf A.

SOURCE | switch
Selectthe MAINT command to establish the antomated mainte-
nance test procedure.

SECONDARY CHANNEL switch
 Select the desired DS0 channel from 1 to 24 only.

5y

INSERT switch

Press this switch toinsert and send the MAINT command tothe
RT. The switch LED flashes for three seconds. During the three
seconds of flashing, the MAINT command is temporarily inhib-
ited, the instrument is reconfigured, and the T1 signal from the
SECONDARY RECEIVEinputis passed on tothe TRANSMIT
output unaffected. When the INSERT switch LED stopsflashing
and iliuminates, the MAINT command is inserted into the T1
signal. The maintenance testis performed with the DSO0 channel
selectedin Step 2.

£t

4, Verify transmitied maintenance test sequence
Progress messages appear in lowercase in the SOURCE Il dis-
play. These progress messages include, hook/seize, proceed,
succeed , test alarm (means no response from the RT), failed,
{means test alarm from RT). The uppercase messages are the
expectedresponses:

234378 The T-BERD DLC Analyzer Opfion emulates the
maintenance test generated from the COT.

% The hook/seize message indicates the T-BERD DLC
Analyzer Option is waiting for the RT to respond with
the P HOOK/SEIZE message.

# The proceed message indicates the T-BERD DLC Ana-
lyzer Option is waiting for the RT to respond with the P
PROCEEDmessage.
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The succeed message indicates the maintenance test
sequence is successful and the P HOOK/SEIZE and P
PROCEED appear.

¥ 1f the abort message appears and the RT only responds
with a P TEST ALARM message, the RT may not have
been able to seize the bypass pair.

# If the abort message appears and the RT responds with
etther the P HOOK/SEIZE or PROCEED message, an
indeterminate problem occurred.

% If the rest alarm message appears and the RT does not
respond within the required time, either the subscriber
channel unit or the CTU is not responding to the mainte-
nancetest.

&

If the test alarm toessage appears and the RT only
responds with the P HOOK/SEIZE message, the CTU
may not be responding to the maintenance test sequence.

INSERT switch
Press this switch to stop sending the command to the RT. The
switch LED goes out.

Disconnect the T-BERD DLC Analyzer Option

&

5
I
¥

INSERT switch
Verify the switch LED is OFF before disconnecting the T-BERD
DIL.C Analyzer Option from the circuit.

TRANSMIT jack
Disconnectthecable from the DSX-1 jack first. Then disconnect
the cable from the T-BERD DLC Analyzer Option. Ifthe 1000
terminator wasused, unplugthe terminator from the DSX-1 OUT
jack and DSX-11N jack cable simultaneously.

#4:7E: Youmay notice a brief burst of errors in the T1 signal
when the cable is disconnected from the DSX-1 IN jack.

PRIMARY RECEIVE and SECONDARY RECEIVE jacks
Disconnect the cables from the DSX-1 MON jacks, then the
T-BERDDLC Analyzer Option.
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19. TESTING SHELF B, C, D, OR PROTECT BER
PERFORMANCE
T-BERD DLC Analyzer Option Required

¥  Verify the bit error rate performance, switch to protection, and
far-end loop response capabilities of Shelf B, C, D, or PRO-
TECT at the RT.

Connect DLC Analyzer Opfion to the T-BERD 208A/211

Apply power to power source
Ifthe T-BERD 209A/211 is supplying power, turn power ON.If
the external power supply is supplying power, plug external
power supplyinto 110VAC.

s

Connect coiled cabie
Connect the T-BERD DLC Analyzer Optioncoiled cable to either
the T-BERD 209A/211 15-pin D connector or external power
supply after applying powerto the power source.

B

i INSERT switch
Verify the switch LED is OFF before connecting the T-BERD
DLC Analyzer Option to the circuit.

T-BERD DLC Analyzer Option Test Setup

1.  Configure the T-BERD DLC Analyzer Option:

FRAME SEC-M1or SLC-ML.
FORMAT DATLINE.

CODE Settoappropriatecoding.
RECEIVEINPUT  DSX-MON.

VOLUME Settomid-position.

TRANSMIT/LBO Select 0 dB if transmitting into the span
or select -13,0 dB if transmitting into the

equipment.

#4437#: Do not atterpt to perform a far-end loop on Shelf B or
D of a Mode 2 DLC system.

%
i

i
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. Circuit connections
If at the CO, connect three cables as follows (see Figure 26):

Connect the firstcable from the PRIMARY RECEIVE jack to
the Sheif A span-side DSX-1 MON jack. Connect the second
cable from the SECONDARY RECEIVE jack to the Sheif A
equipment-side DSX-1 MON jack. Connectthe third cable from
the TRANSMIT jack to the Shelf A span-side DSX-1 IN jack.

If atthe RT, connect three cables as follows:

Comnect the first cable from the PRIMARY RECEIVFE jack to
the Shelf A equipment-side DSX-1 MON jack. Connect the
second cable from the SECONDARY RECEIVE jack tothe
Shelf A span-side DSX-1 MON jack. Connect the third cable
from the TRANSMIT jack to the Shelf A equipment-side
DSX-11IN jack.

#: Youmay notice a brief burst of errors in the T1 signal
when the cable is connected to the DSX-1 IN jack. If
persistent errors are detected afterthe cable isconnected,
verify the resistor isolation at the DSX-1. If improper
resistorisolation is determined, plug a 100 L terminator
into the appropriate DSX-1 OUT jack simultaneously
with the cable from the TRANSMIT jack.
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Figure 26
Testing Shelf B, C, D, or Protect BER Performance

www.valuetronics.com



X, Press the RESTART switch

Status LEDs
Bothprimary and secondary T1Pulses, Frame Sync, and B8ZS (f
applicable) LEDs should illuminate. The Alarms LED may
iltuminate. '

&

RESULTS | switches
Check the SUMMARY category. If errors or alarms are not
detected, ALL RESULTS OK appears. If errors or alarms are
detected, scroll through the SUMMARY category for specific
errors or alarms. Check the other categories as required.

- ' " ALLRESULTS
FORMAT GK :

H i i

FRAME EORMAT SOURCE RESULTS | LYs I

fEsu
& suMMARYE ===
A ry b @ DATALING® A
v Kd v @ CHANNELG) ¥ |
L e L — @ TNE @
H H

%, SOURCE | and Il switches
Select SOURCE | for FELOOP and SOURCE H for either SHELF
B.C,DorPROTECT.

0

INSERT switch

Press this switch to insert and send the far-end loop command to
the RT. The switch LED flashes for three seconds. During the
three seconds of flashing, the far-end loop command is tempo-
rarily inhibited, the instrument is reconfigured, and the T1 signal
from the SECONDARY RECFEIVE input is passed on to the
TRANSMIT outputunaffected. When the INSERT switch LED
stops flashing and illuminates, the far-end loop command is
inserted into the T1 signat. SHELF B, C, or Dis automatically
switched to the protection line and the SHELF B, C, D or
PROTECT T1 lineisloopedback.

#£37E: When the far-end loopback command is transmitted,
the command is automatically preceded by a switch-
to-protection line command to prevent an interruption
of the selected shelf.
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Datalink resuits interpretation
P/S SHELF x ON PROT )
Both alarmsindicate the office and the RT have swiiched Shelf x
to the protection line successfully. These messages should be
indicated atthe RT and verified with the T-BERDDLC Analyzer
Option. If only the PSHELF x ON PROT message appears, only
the RT has switched Shelf x to the protection line.

If the SW PROT FAILED message appears, the
switch-to-protection sequence failed, do not con-
tinue with the procedure. This message could
indicate that another line is already on the protec-
tion line. Disconmnect from the circuit in
accordance with the Disconnect T-BERD DLC
Analyzer Option from the Circuit procedure.

T-BERD 209A/211 Mainframe Test Setup

Configure the T-BERD 209A/211 swiiches:

MODE Scrolito T1 D4 or T1 ESF mode, as
appropriate.

PATTERN Scroll tothe appropriate test pattern.

TIMING INT.

TEST -~ CONT.

CODE AMIorB8ZS, as appropriate.

RECEIVE INPUT DSX-MON.
TRANSMITCUTPUT Select 0 dB(DSX)if testing at the CO
or-15dB(DSX) iftesting atthe R'T.

#. Circuit connections

If at the CO, connect acable from the RECEIVE jack to the Shelf
B,C,D,orPROTECT span-side DSX-1 OUT jack. Then, connect
a cable from the TRANSMIT jack to the Shelf B, C, D, or
PROTECT span-side DSX-1IN jack.

If at the RT, connect a cable from the RECEIVE jack to the
Shelf B, C, D, or PROTECT equipment-side DSX-1 OUT jack.
Then, connect a cable from the TRANSMIT jack to the Shelf
B, C, D, or PROTECT equipment-side DSX-1 IN jack.

o3
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% Status LEDs
The T1 Puises, Patiern Sync, Frame Sync, and B8ZS (if appli-
cable)}.LEDs should iliuminate.

pAs

RESULTS | Category switch
Selectthe SUMMARY category.

% LOGIC ERROR INSERT switch
Press the switch five times to verify the logic errors arereceived
andthe T1 circuit is looped back.

FRAME 00-BiT ERRORS
FORMAT 5

FRAME FORMAY SOURCE RESULTS! RESIH.ISH

@ SuMMARY @
g & DATALINK G E -é-
EV b4 ! ‘ h 4 ccumuagi k4
M e g | b ol o= @ TiME & )
H i

%, Press the RESTART switch

¥.  RESULTS I switches
Checkthe SUMMARY category. If errors are notdetected, ALL
RESULTS OK appears. If errors are detected, scroll through the
SUMMARY category for specific errors. Check the other catego-
ries asrequired.

Results interpretation
-00-BIT ERARORS only
Check the spanbefore the DSX-1 by isolating sectionsandtesting.

25-VIOLATIONS only

Theseerrorstypically indicate alocal T1 span problem caused by
a bad splice, water on the cable, crosstalk, bad repeater, or
defective DSX jacks.

00-8BIT ERRORS and 25-VIOLATIONS
Theseerrorstypically indicate alocal T 1 span problem caused by
abad splice, wateronthe cable, crosstalk, ordefective DSX jacks,

vy st
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40-RX FREQ, Hz

The DS1 received frequency should be 1.544 MHz +58 Hz or
208 Hz for older transmission equipment. If the frequency is
oui-of-specification, check the transmission equipment timing
or the network synchronization.

41-RX LEVEL (dBdsx)

The received level should be +4 to -4 dBdsx at the terminated
DSX-10UTjacks. Incorrectlevels couldbe caused by afaulty T1
line card or poor cabling between the DSX jack and the equipment.

Yeliow Alarm LED
The far end sends a Yellow Alarm to indicate that it is not
receiving aT1 signal. Sectionalize the T1 equipment further.

Disconnect the Tesi Sels

ek

“

sha
‘

T-BERD 209A/211 — Disconnect the cables
‘When the testis complete, disconnectthe cables from the SHELF
B, C,D,or PROTECTIDSX-1 jacks.

T-BERD DLC Analyzer Option — INSERT switch
Pressthis switchtorelease SHELF B, C, DD, or PROTECT from
the far-end loopback and protection line. Verify the switch LED
extinguishes. .

T-BERD DLC Analyzer Option — TRANSMIT jack
Disconnectthe cable from the DSX-1 jack first. Then disconnect
the cable fromthe T-BERD DLC Analyzer Option. If the 100 Q2
terminator is used, unplug the terminator from the DSX-1 0UT
jack and DSX-11IN jack cable simultaneously.

#IFTE: Youmay notice abrief glitch inthe T1 signal when the
cableis disconnected fromthe DSX-1 INjack.

PRIMARY RECEIVE and SECONDARY RECEIVE jacks
Disconnect the cables from the DSX-1 MON jacks, then the
T-BERD DLC Analyzer Option.
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20. VERIFYING RING GENERATION
T-BERD DLC Analyzer Option Required

#  Verify the ring generator is functioning properly at the RT.

Connect DLC Analyzer Option to T-BERD 2084/211
Apply power to power source
Ifthe T-BERD 209A/211 is supplying power, turn power ON.If
the external power supply is supplying power, plug external
power supply into 110 VAC.

%, Connect coiled cable

Connectthe T-BERD DLC Analyzer Optioncoiledcabletoeither
the T-BERD 209A/211 15-pin D connector or external power
supply after applying power to the power source.

i INSERT switch
Verify the switch LED is OFF before connecting the T-BERD
DLC Analyzer Option to the circuit,

T-BERD DLC Analyzer Option Test Setup

Configure the T-BERD DLC Anaiyzer Option:

FRAME Scroll to appropriate format.
FORMAT CHANNEL.

CODE Set to appropriate coding.
RECEIVE INPUT DSX-MON.

VOLUME Set to mid-position.
CHANNEL/VFDROP Select PRIMARY, SEC-

ONDARY,orBOTH.
CHANNEL/CHANNEL SCROLL. Select SEPARATE or

BOTH.
CHANNEL/TRUNKTYPE Select the signaling proto-

col, as appropriate,
TRANSMIT/LBO Select 0 dB if transmiiting

into the span or select -15.0
dB if transmitting into the
equipment.

LR
R
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Circuit connections
If atthe CO, connect three cables as follows {see Figure 27):

Connect the first cabie from the PRIMARY RECEIVE jack to
the appropriate span-side DSX-1 MON jack. Connect the
second cable from the SECONDARY RECEIVE jack tothe
corresponding equipment-side DSX-1 MON jack. Connect
the third cable from the TRANSMIT 3ack tothe corresponding
span-side DSX-1 IN jack.
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Figure 27
Testing Ring Generators
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If at the RT, connect three cables as follows:

Connect the first cable from the PRIMARY RECEIVE jack to
the appropriate equipment-side DSX-1 MON jack. Connect
the second cable from the SECONDARY RECEIVE jack:o
the corresponding span-side DSX-1 MON jack. Connectthe
third cable from the TRANSMIT jack to the corresponding
equipment-side DSX.-11IN jack.

®{3TE: You may notice 2 brief burst of errors in the T1 signal
when the cable is connected to the DSX-1 IN jack. If
persistenterrors are detected afterthe cableis connected,
verify the resistor isolation at the IDSX-1. If improper
resistor isolation is determined, plug a 100 Cterminator
into the appropriate DSX-1 OUT jack simultancously
with the cable fromthe TRANSMIT jack.

Press the RESTART switch

4. Status LEDs
Both primary and secondary T1 Pulses, Frame Sync, and BEZS (if -
applicable) LEDs should illuminate. The Alarms LED may
illuminate.

4. RESULTS switches
Check the SUMMARY category. If errors or alarms are not
detected, ALL RESULTS OK appears. If errors or alarms are
detected, scroll through the SUMMARY category for specific
errors or alarms. Check the other categories as required.

Select one of the following CHANNEL. category test resuitsto
monditor the channel signaling: P TRAFFIC-.CHANNEIL AB, P

TRAFFICCHANNELABCD.
FRAME ' ALL RESULTS ALLRESULTS
FORMAT oK oK
FHAME FORMAT sp nesm:rs I _REsuLISH

@ summanv@ ==
0 DATALINK @ LA |
Q CHANNEL.
® Tme temd] L

4
4
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SECONDARY CHANNEL switch
Selectthe desired DSO channel.

INSERT swiich

Press this switch toinsert the signal, The switch LED flashes for
three seconds. During the three seconds of flashing, the signal is
temporarily inhibited, the instrumentis reconfigured, and the T1
signal from the SECONDARY RECEIVE input is passed onto
the TRANSMIT output unaffected. When the INSERT switch
LED stops flashing and illuminates, the signal is inserted into the
T1stgnal.

RING switch
Press this switch toring the local subscriber loop. Verify thering
back signalis heard from the speaker. The switch LED illuminates
while active, and the ABCD swiiches are updated.

#4y7E: The T-BERD DI.C Analyzer Option emulates the
central office terminal.

DS0 channel results interpretation
P/S TRAFFIC CHANNEL AB or ABCD
Monitorthe channel signaling bits inboth directions.

Disconnectthe T-BERD DL.C Analyzer Option

“4
i

By

TRANSMIT jack
Disconnect the cable from the DSX.1 jack first. Then disconnect
the cable from the T-BERD DLC Analyzer Option. I the 10002
~terminator is used, unplug the terminator from the DSX-1 OUT
jack and DSX-1 1IN jack cable simultaneously.

MI3TE: Youmay notice a brief glitch in the T1 signal when the
cableis disconnected from the DSX-1 IN jack.

PRIMARY RECEIVE and SECONDARY RECEIVE jacks
Disconnect the cables from the DSX-1 MON jacks, then the
T-BERD DLC Analyzer Option.

www.valuetronics.com



L

Test on-hook, off-hook, and signaling on one or all 24 channels
on a shelf.

Connect DLC Analyzer Option to the T-BERD 209A/211

. Apply power 1o power source
Ifthe T-BERD 209A/2111s supplying power. turn power ON.If
the external power supply is supplying power, plug external
power supply into 110 VAC,

#  Connect colled cable
Connectthe T-BERD DLC Analyzer Optioncoiled cable toeither
the T-BERD 209A/211 15-pin D connector or external power
supply after applying power to the power source.

%, INSERT switch
Verify the switch LED is OFF before connecting the T-BERD
DLC Analyzer Option to the circuit.

T-BERD DL C Analyzer Option Test Setup

4, Configure the T-BERD DLC Analyzer Option:

FRAME Scrolltoappropriate framing.

FORMAT CHANNEL.

CODE : Settoappropriate coding.

RECEIVEINPUT DSX-MON.

VOLUME Settomid-position.

CHANNEL/VF DROP Select PRIMARY, SECOND-
ARY,orBOTH.

CHANNEL/CHANNELSCROLL Select SEPARATEorBOTH.

CHANNEL/TRUNK TYPE Select the signaling protocol,
asappropriaie.

TRANSMIT/LBO Setect 0dB if ransmitting into
the span or select -15.0 dB if
fransmittingintothe equipment,
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Circuit connections
If at the CO, connect three cables as foliows (see Figure 28):

Connect the first cable from the PRIMARY RECEIVE jack to
the appropriate equipment-side DSX-1 MON jack. Connect
the second cable from the SECONDARY RECEIVE jack to
the corresponding span-side DSX-1 MON jack. Connectthe
third cable from the TRANSMIT jack to the corresponding
equipment-side DSX-1 IN jack.
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Figure 28
Verifying Channel Unit Signaling
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If at the RT, connect three cables as follows:

Connectthe first cable from the PRIMARY RECEIVE jack to
the appropriate span-side DSX-1 MON jack. Connect the
second cable from the SECONDARY RECEIVE jack to the
corresponding equipment-side DSX-1 MON jack. Connect
the thirdcable from the TRANSMIT jack to the corresponding
span-side DSX-1IN jack.

HIFTE: You may notice a brief burst of errors in the T1 signal
when the cable is connected to the DSX-1 IN jack. If
persistent errors are detected afterthe cable is connected,
verify the resistor isolation at the DSX-1. If improper
resistorisolationisdetermined, plug a 100 Qterminator
into the appropriate DSX-1 OUT jack simultaneously
with the cable from the TRANSMIT jack.

3. 2-Wire VF Interface
Connect abuit-settothe 2-wire VE posts on theright sidenear the
RS-232 interface. Leave the butt-set MON/TALK switch in the
MON orreleased position.

&, Press the RESTART switch

Status LEDs
Bothprimary and secondary T'1 Pulses, Frame Sync, and B8ZS (if
applicable) LEDs should illuminate, The Alarms LED may
lluminate.

i

RESULTS | switches
Check the SUMMARY category. If errors or alarms are not
detected, ALL RESULTS OK appears. If errors or alarms are
detected, scroll through the SUMMARY category for specific
errors or alarms. Check the other categories as required.

Selectone of the following CHANNEL category testresulis to
monitor the channel signaling: P/S TRAFFIC CHANNEL
AR, PIS TRAFFIC CHANNEL ABCD.

7. SOURCE | switch
Setto VFINTF.

el
s i
Lo
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SECONDARY CHANNEL switch
Select the desired DSQ channel.

INSERT switch :

Press this switch to test from the 2-wire VFinterface. The switch
LED flashes for three seconds. During the three seconds of
flashing, the inserted source test signal is temporarily inhibited,
theinstrument is reconfigured, and the T1 signal from the SEC-
ONDARY RECEIVE input is passed on to the TRANSMIT
output unaffected, When the INSERT switch LED stopsflashing
and illuminates, the new source test signal is insertedinto the T1
signal.

1% VOLUME control
Adjustthe control to monitor the selected DS channel through
the speaker. Verify the lineisidle.

1%, OFF HOOKX switch
Pressthis switchto placethe channel off hook. Note that the dial
tone can be heard from the speaker. The switch LEDilluminates
while active and the ABCD switches are updated. The ON HOOK
switch LED goes outand the ABCD switches indicate the change.

#ye: If the dial tone is not heard, verify the trunk type
signaling protocol is properly set by the CHANNEL/
TRUNK TYPE auxiliary function. Also check the
volume level of the speaker.

1%. Butt-set
Press the MON/TALK switch to the TALK position. Verify dial
toneisheard.

Dial the telephone number. Verify ringing is heard and the
telephoneis answered.

Press the MON/TALK switch to the MON position.

s
L%

ON HOOK switch '
Press this switch to place the channel on hook. The switch LED
illuminates while active and the ABCD switches are updated.
Verify the line isidle and dial tone is not heard from the buti-set.
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14,  DS0 channel resulis interpretation
P/S TRAFFIC CHANNEL AB or ABCD
Monitor the channel signaling bits in both directions.

Disconnect the T-BERD DLC Analyzer Option

TRANSMIT jack
Disconnect the cable from the DSX-1 jack first. Then disconnect
the cable from the T-BERD DL.C Analyzer Option. If the 100Q
terminatoris used, unpiug the terminator fromthe DSX-1 OUT
jack and DSX-1 1N jack cable simultaneously.

#FTE: You may notice abrief glitch in the T1 signal when the
cableis disconnected from the DSX-1 1IN jack.

% PRIMARY RECEIVE and SECONDARY RECEIVE jacks
Disconnect the cables from the DSX-1 MON jacks, then the
T-BERD DLC Analyzer Option.

& Buti-set ‘
Disconnect from the 2-wire VF posts.
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22. CHECKING SLC MODE 2 TIMESLOT MAPPING
T-BERD DLC Analyzer Option Required

Verify the Mode 2 timeslot channel mapping.

Connect DL.C Analyzer Option to the T-BERD 209A/211

t.  Apply power to power source
Ifthe T-BERD 209A/211 is supplying power, turn power ON. If
the external power supply is supplying power, plug external
power supply into 110 VAC.

Connect coiled cabie
Connectthe T-BERDDLC Analyzer Option coiledcabletoeither
the T-BERD 209A/211 15-pin D connector or external power
supply after applying power to the power source.

T-BERD DLC Analyzer Option Test Setup

Configure the T-BERD DL.C Analyzer Option:

FRAME SLC-M2.

FORMAT CHANNEL.

CODE Setto appropriate coding.
RECEIVEINPUT DSX-MON.

VOLUME Settomid-position.
CHANNEL/VF DROP Select PRIMARY, SEC-

ONDARY,orBOTH.

CHANNEL/CHANNEL SCROLL  Select SEPARATE or
BOTH.

TRANSMIT/LBO Select O dB if transmitting
intothe span or select-15.0
dB if transmitting into the
equipment.
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Circuit connections
If at the CO, connect two cables as follows (see Figure 29):

Connectthe first cable from the PRIMARY RECEIVE jack to
the Shelf A equipment-side DSX-1 MON jack. Connect the
second cable fromthe SECONDARY RECEIVE jack to the
Shelf A span-side DSX-1 MON jack.

If at the RT, connect two cables as follows:

Connect the first cable from the PRIMARY RECEIVE jack
to the Shelf A span-side DSX-1 MON jack. Connect the
second cable from the SECONDARY RECEIVE jack to the
Shelf A equipment-side DSX-1 MON jack.

SWITGH DR REMOTE
TERMINAL

CENTRAL OFFICE
TEAMINAL
| —
] o
P ; A BHELFA A s &
et -
- L
" BUBSCRUBE!
RS
] et
o] B - SHELF B B .
] e e e H .
e - SHELF O o
a el B e et
o | SHELED n g6 | o
» P
T-BERD . f
S BROTECT
e T
o (=]
G
PR BEX T
Sl PHX = PRIMARY AEOERVE
DLT ANALY ZE#T SHX = SECONDARY HECEIVE

TX = TRANSAMIT

Figure 29
Checking SLC Mode 2 Timeslot Mapping

& Press the RESTART switch

%,  Status LEDs
The primary and secondary T1 Pulses, Frame Sync, and B8ZS (if
applicable) LEDs should illuminate. The Alarms LED may
illuminate.
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RESULTS | switches
Selectthe CHANNEL category P TS CHAN result. Determine
which timeslot or channel you want to monitor. The timeslots
are indicated across the top line. The active timeslots have the
mapped channel number below it. The “— —" indicates an
unassigned timesiot.

Frawel PTS 01 02 03 04 05 06 07 08 09 10 11 12
ForMATi  CHAN 01 03 05 07 10 22 -- 24 -- 36 -- ~-

FRAME FORMAT SOURCE RESULTS ULT

& SUMMARYS
_é_ -;A_ 5 . ‘DATALINKO
v A4 v [ ] CHANNEL. !
E s == ® T

i #

0)

it

I!<!>I

Pressthe RESULTS { Resulis switchtoscrolitotimesiots 130 24,

FAMEl PTS 13 14 15 16 17 18 19 20 21 22 23 24
FORMAT! CHAN 04 -- -- 15 20 12 -~ 02 -- 11 -- --

FRAME FORMAT SOURCE RESULT! ULTS I

I [y QSUMMARY.
r .é- m !! A QDATALNK. A
¥i|Y hd v OCHANNELQ v
o et @® TveE @
i H .

£: The timeslot channel assignments are valid only when
monitored fromthe CO.

#.  PRIMARY CHANNEL switch
Select the channel you want to monitor by displaying the timeslor
number in the channel display. For example, to monitor channel
04 above, press the PRIMARY CHANNEL switch to display
timeslot 13, monitorchannel 15 by displaying timeslot 16,

Y. RESULTS | Resulis switch
Selectthe CHANNEL category P/S TRAFFIC TIMESLOT AB
resultto monitor the timeslot signaling bits.
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rave|P TRAFEIC A 101010 101010 101610 101010
rowr|  TIMESLOTB 101010 101010 101010 101010

FRAME FOHKAY SOURCE RESU

ryijrs Alllal I[a]
K2 §h4 vy 4

ESULTS I

R

B summarY@ e
@ DATALINKES _A_
@ CHANNEL@ W
@ TME @

sy The ABCD switches are functional in all frame modes.
However, the ONHOOK, OFFHQOK, and RING switches
are not functional in the SLC-M2 mode.

L1

Disconneci the T-BERD DL.C Analyzer Option
% PRIMARY RECEIVE and SECONDARY RECEIVE jacks

Disconnect the cables from the DSX-1 MON jacks, then the
T-BERD DLC Analyzer Option.
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