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GETTING STARTED

1.1 INTRODUCING THE INTERCEPTOR 132A

The INTERCEPTOR 132A 2.048 Mbit/s Analyzer is a
hand-held, battery-operated digital communications test
instrument, H can perform in-service and out-of-service
analysis on 2048 kbit/s circuits, 64 {or 36) kbit/s timeslots
(including individual, adjacent, or non-adjacent timeslots).

The front panel of the test instrument is arranged so that
the test instrument is easy to use. To learn more about the
functions of controls and indicators on the front panel, see
Section 2, Instrument Description. To set up to test a
digital communications circuit, see Section 3, Setup
Categories.

As you conduct a test, the test instrument provides a
number of test results that provide information about the
circuit under test. For information about the test results,
see Section 4, Test Results.

In addition to performing the tests and viewing the resuits,
you can also connect a printer to the test instrument and
print information regarding the test setup and test results,
The information can be printed in a number of formats,
including histogram format. For information regarding
printing, see Section 3, Using a Printer.

Additionally, the test instrument can be controlled through
a remote controller such as a personal computer. For
information regarding remote control, see Section 6,
Remote Control.

-1
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" INTERCEPTOR 132A 2Mbit/s Analyzer

The INTERCEPTOR 132A includes the following key
feamres:

e

D

S * Operates at 2 Mbit/s, Nx64, Mx64, Nx56, and

bt

N Mx56 kbit/s

o

5 ® Measures 2 Mbit/s signal level

et

8 ®  Performs digital and VF channel analysis

* Displays 2 Mbit/s timeslot activity

*  Automatically detects 2 Mbit/s framing and
pattern

Performs bit slip and frame slip analysis and stress
testing of network timing {Option 132A-1)

* Detects RERE {Remote End Block Error) bits in
2Mbit/s mode

* Measures round trip delay
* Provides a 16K test mode

*  Transmits NTPM, LEPM, and programmable ISDN
{Sab) leop codes

* Displays and prints Sa6 messages
* Generates frequencies from 50 bit/s to 2.048 Mbit/s

* Transmits and displays Transmic 2G (C-Bit} loop
codes

*  Performs M.2100 in-service performance analysis

* Provides remote control commands for remote
operation

* Stores and recalls setup configuration
* Stores and prints Results with/withount Histograms

Squelches printing during ex cessive errorrate periods
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INTERCEPTOR 132A Applications include:

® Commissioning {pre-service testing) new 2048
kbit/s circuits

® In-service monitoring of 2048 kbit/s circuits

® Monitoring individual voice channels in 2048
kbit/s circuits

® Testing 64 (or 56) kbit/s, Nx64, or Mx64 kbit/s
paths through digital cross-connect systems (DCS)

Getting Started

® Commissioning new fractional 2048 kbit/s
services

®  Qut-of-service testing of 2 Mbit/s circuits by using
NTPM and LEPM (Sa6) loop codes

®  OQut-of-service testing of 2 Mbit/s circuits by using
Transmic 2G (C-Bit) loop codes

® Testing 2 Mbit/s, Nx64, and Mx64 circuits for
timing-related problems (with Option 132A-1
installed)

®  Stress testing equipment,

1.2 OPTIONS FOR THE INTERCEPTOR 132A

Options for the test instrument are available to provide
additional functionality. Currently, the following option
is available,

Option 132A-1, Timing Analysis Option

The Timing Analysis option allows you to input an external
clock source. With this option, the test instrument can
provide Bit Slip and Frame Slip results. With this option,
the test instrument can also transmit at a user-set variable
frequency offset from -20,000 ppm to +20,000 ppm. A
datz synthesizer is included with this option.
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1.3 WARNINGS

Here is some important informationto keepin mind as you
use the test instrument.

WARNING: Do not remove the test insirument’s cover
when power is applied.

CAUTION: Do not operate the test instrument in an
ambient temperatureabove 453°C, Operating
the test instrument in higher temperatures
can cause improper operation or damage.

1.4 UNPACKING INSTRUCTIONS

Inspect the testinstrument shipping container for damage.
If the container is damaged, keep the container until the
contents of the shipment have been checked for
completeness (see Section 1.5 and the packing listincluded
in the shipment) and the test instrument has been checked
physically and operationally (see Section 1.7).

If the shipment is incomplete or damaged, or if the test
instrument does not pass its operational test, keep the
shipping container and packaging materials forthe carrier’s
inspection. Notify the carrier and TTC (see Section 9.4)
or your local distributor.

If you have any questions regarding your order, available
accessories, or options, contact TTC Customer Service or
call your local TTC Representative {see Section 9.4}.
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1.5 STANDARD EQUIPMENT AND
ACCESSORIES

The following equipment should be present when the
INTERCEPTOR 132A shipment isreceived and unpacked.
Check the shipping invoice for acomplete list of materials,

® AC Mains power adapter
* Printer/Remote Control cable

® INTERCEPTOR 132A Reference Manual

1.6 POWERING THE INTERCEPTOR 132A

The test instrument is equipped with an internal, sealed,
lead-acid battery. When fully charged, the battery can
power the instrument for 3 to 6 hours, depending on test
configuration.

The test instrument can also operate using AC Mains
power. Toconnect to AC Mains power, use the AC Mains
power adapter (which is supplied with each testinstrument).

Torecharge the internal battery, connect the testinstrument
to ACMains power. While the testinstrument is connected
to AC Mains power, battery charging occurs automatically.
From a complete discharge, the battery can be fully
recharged in approximately 8 hours if the test instrument
is not powered on.

1-5
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1.7 INITIAL CHECK-OUT PROCEDURE

The check-out procedure described in this section assumes
that your test instrument is still in its factory default
configuration. If you have changed the test instrument’s
setup before performing this procedure, return the test
instrument to its factory default setup by clearing memory.

If you need information about how to operate the test
instrument, see Section 2, Instrument Description. Perform
the following check-out procedure as soon as possible
after unpacking the test instrument.

1.  Press POWERto apply power. Verify thefollowing
steps occeur.

a. The Liquid Crystal Display (LCD) performs its
power-on test for about 2 seconds.

b. All light-emisting diodes (LEDs) illuminate for
about one second. (The 2M TX POWER OFF
LED illuminates only briefly.)

¢. The current software revision is displayedin the
LCD for a few seconds.

d. The back-light for the LCD switches on and
remains on. (The LCD back-tight switches off
automatically after about 5 minutes of inactivity.
The LCD back-light comes back on when you
press any control.)

2. Verify the SELF LOOP LED is on.
3. Press SETUP until the TEST MODE yellow LED
iluminates.

Verify the Test Mode is set to 2048K.

4,  Select the CONFIGURATION setup category.
Verify the Transmitter is set to ON.

5.  Movethecursortothe currentFraming selection
(it should be AUTO).




10.

11.

12.

13.

14.

INTERCEPTOR 132A 2Mbitls Analyzer

Using the SELECT up ordown controi set Framing
to MFAS-CRC.

Move the cursor to the current Pattern selection
(it should be AUTO).

Using the SELECT up or down control set the
Patiern to 2/423-1,

Getting Started

Press SETUP to select the AUXILIARY setup
category.
Verify the Tx Coding is set to HDB3.

Verify the following LEDs are on.

Green:  SIGNAL, FAS SYNC, MFAS SYNC,
and PATTERN SYNC.

Yellow: CRC-4.

Press RESULTS until the SUMMARY LED
illuminates.

Press RESTART.
Verify the following message is displayed:

Resultg OK.

Press ERROR INSERT one time.
Verify the SUMMARY display shows:

Bit Errs: 1
CRC Errs: 1

NOTE: Each time you press ERROR INSERT,
the Bit Errs and CRC Errs results should
increase by 1.

Hold down ERROR iNSERT until the ERROR
INSERT LED Hiuminates.

The Bit Errs and CRC Errs results should begin to
increment.

1-7
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15. Select the LOGIC & TIME Resuits category.
16. Press RESTART to clear all results.
After two seconds, verify the following result is
displayed.
BER: 1.00 E~03.
If you have any questions about this procedure, or if your

test instrument does not pass this operational test, contact
TTC Customer Service (see Section 9.4).

1.8 BASIC SETUP PROCEDURE

Setting up the test instrument to perform circuit analysisis
facilitated by the easy-to-use front panel and display
categories.

Following is a typical sequence of stepsto usein settingup
the test instroment to perform a test.

1. Turn off PANEL LOCK.
Before beginning any test instrument setup
procedures, verify the PANEL LOCK LED is off. If
PANEL LOCK is on, then no setup changes are
allowed. To turn off PANEL LOCK, hold down
PANEL LOCK (for approximately 5 seconds} until
the LED turns off.

2,  Use the SETUP categories to configure the

INTERCEPTOR 132A for the test.

The SETUP categories, and the items within each
category, are arranged in a logical order, so that you
can proceed from top to bottom to properly setup a
test. That is, start with the TEST MODE category,
then proceed to the CONFIGURATION category,
and so on.
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Ineachcategory, only applicable items are displayed,
depending on the setup you have specified in earlier
categories and items. This feature makes setup
simpler and faster.

Tuin off SELF LOOP.

Verify the SELF LOOP LED is off. Unless you are
performing a self-check of the testinstrument, SELF
LOQP should always be off,

Turn off ERROR INSERT.
If you do not want to generate errors, verify the
ERROR INSERT LED is off,

Select the 2 Mbit/s RECEIVER input mode.
For 2 Mbit/s testing only, use the RECEIVER control
to select the receiver connector and mode.

NOTE: Be sure to perform this siep before
connecting the RECEIVER to the
equipment under test. Improper receiver
input mode selection {for example, TERM
instead of BRIDGE) could result in bit
errors on a live circait under test when
monitoring from a point not equipped with
isolation resistors.

Connect the INTERCEPTOR 132A to the
cireuit.

Connect the circuit under test to the test instrument’s
RECEIVER and TRANSMITTER as applicable,

Fress RESTART to begin a test.

Torestart {that is, start a new test}, press RESTART.
(A new test is also begun when you change certain
test setup configurations, such as changing test
mode.)

1-9
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INSTRUMENT DESCRIPTION

2.1 OVERVIEW

The front panel of the INTERCEPTOR 132A is designed
s0itis easy touse. Associated items are grouped together;
items are clearly labeled; and LEDs illuminate so you can
see at a glance the status of the circuit under test. The test
instrument includes:

¢ Connectors for connecting fo the circuit under test
and to peripheral devices

® LEDs that illuminate to provide information

* Controls that you press to initiate an action.

For a view of the front panel, see Figures 2-1 and 2-2.

The left side of the test instrument primarily inclades
items regarding the 2 Mbit/s transmitter. The right side of
the test instrument includes items regarding the 2 Mbit/s
receiver, as well as items regarding the setup of the test
instrument and the display of test results.

For information about the individual sections of the fest
instrument, see the subsections that follow the Figures.

2-1
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THANSMITTER

1200 75Q
SELF LOOP EHRROR INSERT
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® Soweriorr @ I:' b D

EXTERNAL CLOCK
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o
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2-2

TO PERFORM A TEST WITH
THE INTERCEPTOR 132A

, Set TERTMODE using the TEST MODE
menu category.

. Select FRAMING, PATTEEN, snd
TX CLOCK source In the
GONFIGURATION menu.

. When applicabje, select the
TIMESLOT(S) to be tested using
the TMESLOT mem:.

. Sefect MOMtor, TERRMInate, or BRIDGE
recolver Input Impedance by pressing
the BECEIVEH awitch,

., Copnect TRANSMITTER output and
HECEVER Input {0 clreadit sender test.

. Press the RESTART swiich to begin
testing.

Press the RESULTS switch f6 display

current results and to sdiect results

categorles. Press the SCROLL switches
- to view ail results within & calegory.

. Set RESULTS eategory to SUMMARY for
Instant alert of alarms and errprs.
that aceur during & test,

1324

Figure 2-1
INTERCEPTOR 132A (Left Side)




INTERCEPTOR 132A 2Mbit/s Analyzer

STATUS & ALAHMS

@ siGNAL
@ FAS SYNC
. @ WFAS SYNG
@ PATTERN SYNC
@ PATTEAN INVERT
® cro4
OGTET TIMING

® sringE

RESTART

: : 9 BATTERY
Low
@ FAS DISTANT
@ HFAS DISTANT ; o
PANEL DISPLAY
HOLD

@ PATTERN SLIP LOGK:

L_H;smy D o[ ] o[ |

<
2
o
g
A
@
Q
o
e
@
S
g
1%
£

CURSOR SELECT

B i
v ¥

& TEST HODE @ SUMMARY

® CONFIGURATION  SETUP ®LOGK: & TIVE RESULTS
@ HMESLOTS 1 @ SIGNAL, CORE & FAS 3
® ALARWVSIGNAL i @ CHAN. & SIGNALING D
® auLiARY | ®perrormaicE

{"”"”"""”"""”""' PRINTER ————-—-“j .
CLEAR RESULTS CONTROLS
FOWER D

Telecomimunications
Esarmtion ADYNATECH coMPANY

Figure 2-2
INTERCEPTOR 132A (Right Side)
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2,2 TRANSMITTER

The TRANSMITTER portion of the front panel inclades
connectors, LEDs, and controls that are associated with
the transmitter side of the test instrument.

TRANSMITTER

1200
SELFLOOP  ERAOR INSERT
ML
® coyenoey @ D L ;:I

TRANSMITTER Connectors (12002 and 75€J}

The TRANSMITTER connectors are used to connect the
INTERCEPTOR 132A to the circuit or equipment under
test s0 you can transmit a 2048 kbit/s signal. Use the
120 €2 3-pin Siemens connector to connect to balanced 2
Mbit/s interfaces. Use the 75 £ connector (BNC or
1.6/5.6 mm) to access unbalanced 2 Mbit/s interfaces.

2M TX POWER OFF

The 2M TX POWER OFF (2 Mbit/s Transmitter Power
Off) LED illuminates when the 2 Mbit/s Transmitter is
off. (See the Transmitter item in the CONFIGURATION
Setup category.} Less power is consumed (and therefore
the battery will last longer) when the Transmitter is turned
off.

SELF LOOP
Press SELF LOOP to turn Self Loop on or off. When Self
Loop is on, the red LED illuminates.

While Self Loop is on, the transmitter and receiver are
connected internally for the 2 Mbit/s circuitry, as
appropriate. Self Loop is therefore used only to perform
instrument self-checks.
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ERROR INSERT

ERROR INSERT is used to generate and insert errors into
the transmitted signal. (For information regarding the
type of error that is inserted, see the Error Type item in the
AUXILIARY setup category.)

To insert a single error, press ERROR INSERT once. To
insert a constant 10-3 error ratio in the transmitted stream,
hold down ERROR INSERT until the LED illuminates.
To stop inserting errors, press ERROR INSERT again so
the LED extinguishes.

2.3 EXTERNAL CLOCK

The EXTERNAL CLOCK connector is a 758 BNC
unbalanced connector (or an optional 1.6/5.6 mm
connector) that is used to connect the test instrument to an
external clock source., When the external clock source is
selected, trapsmit timing is provided by the source that
youconnect to the test instrument. The external clock may
also be used as a reference signal to compare timing to that
of the signal under test for slip measurements.

NOTE: The EXTERNAL CLOCK
connector is present only if
Option 132A-1 is installed.

" EXTERNAL CLOCK

2-5
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2.4 STATUS & ALARMS

The STATUS & ALARMS section provides immediate
and easy-to-see information regarding the status of the
received signal, as shown in the following diagram.

The history LEDs illuminate  The current LEDs iluminate
o indicate past conditions.  fo indicate present conditions.

{The cclors of the
current LEDs are
indicated below.)

Normal Status LEDs

{Mistory LEDs are red.)

® ®iasnvne

& ®urnssic {green}
Additiona! Status LEDs
{yellow)
B & FAS DISTANT.
® @ uras DiSTANT Alarm LEDs
. @ PATTEAN 6L (red)

The current and history LEDs for a given item may be off
ot on at the same time. The meaning of the various on/off
conditions for the L.LEDs is as follows:

History LED off, and current LED off.
The condition is not detected now and has never been
detected during this test period.

History LED off, and current LED on.

The condition is detected now and has been detected
continuously since it was first detected during this test
period. Indicates a current condition.

History LED on, and current LED off.

The condition is not detected at the moment, but has
been detected at least once during this test period.
Indicates an intermittent condition or one-time event.

History LED on, and current LED on.

The condition is detected now, but has not been detected
continuously since it was first detected during this test
period. Indicates a recurring condition that currently
exists.
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The colors used for the current and history LEDs help to
quicklyidentify conditions. Green LEDsindicate apositive
condition (for example, the signal is being received and
synchronizationisbeing achieved). Yellow LEDsprovide
generalinformation about the received signal. Red LEDs
indicate a negative condition: either an alarm is being (or
has been) received, or a positive condition has been lost.

The STATUS & ALARMS LEDs are described as follows:

SIGNAL
The green current status SIGNAL LED illuminates when
the test instrument detects a valid received 2 Mbit/s signal.

The red history SIGNAL LED illuminates when, after
detecting a valid received 2 Mbit/s signal, the signal is lost.
The history LED remains illuminated even after the signal
is again detected.

FAS SYNC

The green current status LED for FAS SYNC illuminates
whenthe testinstrument achieves Frame Alignment Signal
(FAS) synchronization with the received signal. This
LED remains on while testing a valid 2.048 Mbit/s signal
containing a valid (G.704-compatible) Frame Alignment
Signal.

MFAS SYNC

The MFAS SYNC LED illuminates when the test
instrument achieves Multiframe Alignment Signal (MFAS)
synchronization,

PATTERN SYNC
The PATTERN SYNC LED illuminates when the test
instrument achieves pattern synchronization.

2-7

Instrument Description




Instrument Description

INTERCEPTOR 132A 2Mbitls Analyzer

PATTERN INVERT

The PATTERN INVERT LED illuminates when the test
instrument detects pattern inversion (that is, expected
ones are received as zeros and expected zeros are received
as ones),

CRC-4

The CRC-4 LED illuminates when the test instrument
achieves synchronization with the CRC (Cyclic
Redundancy Check) bit sequence.

OCTET TIMING
The OCTET TIMING LED does not apply for the
INTERCEPTOR 132A.

AlS
The AIS (Alarm Indication Signal) LEDilluminates when
the receiver detects AIS {unframed all 1's).

TS16 AIS

The TS16 AIS (Timeslot 16 Alarm Indication Signal)
LED illuminates when the receiver detects TS16 AIS (that
is, Timeslot 16in the frames of the received signal containg
all 1's). A TS16 AIS implies multiframe synchronization
has been lost.

FAS DISTANT

The FAS DISTANT (Frame Alignment Signal Distant
alarm) LED illuminates when the 2 Mbit/s receiver detects
an FAS Distant alarm, AnFAS Distant alarmindicates the
distant end has lost frame syachronization or has lost the
signal.
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MFAS DISTANT

The MFAS DISTANT (Multiframe Alignment Signal
Distant alarm) LED illuminates when the 2 Mbit/s receiver
detects an MFAS Distant alarm. An MFAS Distant alarm
indicates the distant end has lost multiframe
synchronization.

PATTERN SLIP

The PATTERN SLIP LED illuminates each time a pattern
slip is detected in the received test pattern. Pattern slips
generally occur when a network element, such as a digital
cross-connect system (DCS) or higher-order multiplexer,
experiences 2 controlled or uncontrolled timing slip. Pattern
slip monitoring is a useful tool for detecting and
troubleshooting network timing problems.

Instrument Description

HISTORY RESET

The Status and Alarms section also includes a HISTORY
RESET control. Press HISTORY RESET to extinguish
the history LEDs,

2.5 RECEIVER

The RECEIVER section pertains to the testing of 2 Mbit/
s signals, and includes input connectors, the RECEIVER
control and LEDs.

CAUTION: Selectthe Receiver mode and connector before
you connect the test instrument to the circuit
under test. Not following this order could
result in damage to the test instrument.
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2.5.1 Receiver Connectors

When you connect the test instrument to the 2 Mbit/s
signal undertest, use theappropriateconnectoras described
below.

1202 Connector

When you are testing a balanced circuit, use a three-
pronged Siemens connector cable to connect the test
instrument (using the 1200 Receiver connector) to the
circuit under test.

75 Connector

When you are testing an unbalanced circuit, use a 75Q
coaxial cable to connect the test instrument (using the 752
Receiver connector, which can be a BNC or an optional
1.6/5.6 mm connector) to the circuit under test.

2.5.2 Receiver Control and LEDs

Use the control in the RECEIVER section to select the
Receiver mode and circuit impedance. Press the control
until the LEDs illuminate for the appropriate mode (MON,
TERM, or BRIDGE) and circuit impedance (758 or
120£2).

MON (Monitor)

Use MON (Monitor) mode to monitor a 2 Mbit/s signal
(such as when you are performing in-service, or non-
intrusive, tests) at a resistor-isolated monitor point.
Resistor-isolated monitor points may be provided at main
distribution frames (MDFs), network terminating
equipment (NTE), network termination units (NTUs), or
at cross-connect locations. Monitor mode provides
Automatic Gain Control (AGC) to compensate for loss
caused by monitor points or cable losses.
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The following diagram illustrates a typical Monitor mode
application.

INTERCEPTOR 132A

2.048 Mbit's
Lirtk ;

Bigital
Netiwark

Iy

!
t
i
i

2048 Mbit/s
Line Section

2.048 MbRis
interface

TERM (Terminate)

Use TERM (Terminate} mode to terminate the circuit at
the test instrument (such as when you are performing out-
of-servicetests ona 2.048 Mbit/slink at G.703-compatible
points),

INTERCEPTOR 1324

—— —— 2048 MbiYe
Link l

2.048 Mbit's
Line Section |

2.048 Mbit/s
interface

Instrument Description
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Terminate mode also provides automatic cable equalization
(such as when you are testing on the network, or line, side
of multiplexers, NTE, or NTUs), as illustrated below.

INTERCEPTOR 132A
TERM

™ RX

2.048 Mbit/s
line Section

'
2,048 Mbit/s.
Interface

BRIDGE

Use BRIDGE mode to monitor a 2 Mbit/s signal (such as
when you are performing in-service, or non-intrusive,
testsy from a monitor point that is not equipped with
isolation resistors (as illustrated below). With BRIDGE
mode, the test instrument provides an input impedance of
greater than 10009 and provides automatic cable
equalization so the testing will not affect the circuit under
test.

INTERCEPTOR 1324

BRIDGE

MUX,
LTE,

NTU

Line Section !
GT0Q Inteifuca
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2.6 MISCELLANEOUS CONTROLS AND
LEDS

Below the RECEIVER section are the BATTERY LOW
LED, the PANEL LOCK control and LED, the RESTART
control, and the DISPLAY HOLD control and LED.

BATTERY
A LW

PANE.
LOCK

«[]

Instrument Description

BATTERY LOW (LED)

The BATTERY LOW LED illuminates when the
rechargeable battery has approximately 10 minutes of
power left.

If the battery is low when you turn the power on, the
following message appears,

BATTERY LOW!

If the battery power is too low, the test instrument will not
power on until you connect it 0 an AC Mains power
source or until the battery has been recharged.

PANEL LOCK (Control and LED)

Press PANEL LOCK to disable all controls on the front
panel except PANEL LOCK. (Locking the panel can be
useful if you are performing a long test and you do not
want anyone to accidently change any ofthe settings.} The
LED illuminates when the panel is locked.

Fo unlock the panel, hold down PANEL LOCK until the
LED extinguishes.
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RESTART

When all setup selections have been made and the test
instrument is properly connected to the circuit under test,
press RESTART to start a new test. Starting a new test
clears accumulated test results, clears any errors detected
during the connection process, and begins a new test
period.

DISPLAY HOLD {Control and L.ED)

Atany time during a test, you can press DISPLAY HOLD
to “freeze” the display to view rapidly changing results.
(Forinformation aboutresults, see Section 4, Test Results.)
This capability is useful, for example, when recording
errors as a function of time. DISPLAY HOLD has no
effect on result accumulation which continues normally.
To “unfreeze” the display, press DISPLAY HOLD again.

2.7 DISPLAY, SCROLL, CURSOR, SELECT

The liquid crystal display (LCD) shows either the setup
configuration or test results, depending on whether you
most recently pressed SETUP or RESULTS. The display
can show one page, or four lines, of a category listat atime.

A sample display is shown in the following diagram. The
up/down arrows appear in the left margin of the display
when there is more to see above or below the current items
displayed.

A Error Type LOGIC
Result Print SUM

Auto Print QFF
v fS5232 Mode PHINTER
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To control the display, use the following controls:

SCROLL (Up and Down)
Press the SCROLL up (or down) control to scroll up (or
down) the display, a page af a time.

CURSOR (Up, Down, Left, and Right)
Press the appropriate CURSOR control to move the cursor
(flashing box) up, down, left, or right within the display.

SELECT (Up and Down)

To change the selection for a given item, move the cursor
to the selection and press the SELECT up (or down)
control until the desired selection appears.

Instrument Description

2.8 SETUP

Press SETUP to select one of the SETUP categories. The
LED next to the selected SETUP category illuminates.
Repeatedly press SETUP to scroll from one SETUP
category to the next.

@ =57 MoDE
® CONFIGURATION  SETUP

® TMESLOTS
@ ALARMSIGNAL

@ AUXILIARY

When you select one of the SETUP categories, the Display
lists the items for that category. (Forinformation zbout the
items in the SETUP categories, see the section on Setup
Categories.)
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2.9 RESULTS

Press RESULTS to select one of the RESULTS categories.
The LED next to the selected RESULTS category
illuminates. Repeatedly press RESULTS to scroll from
one RESULTS category to the next.

@ SUMMARY
@ LOGIC ATIME RESULTS

@ SIGNAL, CODE & FAS
@ CHAN. & SIGNALING

@ PERFORMANCE

When you select one of the RESULTS categories, the test
results in that category are displayed in the Display. (For
information about the items in the RESULTS categories,
see the section on Test Regults.)

2.10 VOLUME CONTROLS AND SPEAKER

The VOLUME controls are used to control the volume
level of the integrated speaker. The integrated speaker is
used to manitor a voice channel. (You can specify the
voice channel to be monitored by selecting a receive
timeslot in the RxTS item in the TIMESLOTS Setup
category or in the Timeslot item in the CHAN. &
SIGNALING Results category.)

VOLUME

]
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To increase the speaker volume, press the VOLUME up
control.  To decrease the speaker volume, press the
VOLUME down control. When you press the VOLUME
up or down control, the Display temporarily displays a
graphical depiction of the volume level. The blackened
box indicates the current volume level (from OFF to
maximum loudnessy, as you press one of the VOLUME
controls, the blackened box moves to illustrate the new
volume level. When you no longer press a VOLUME
control, the volume chart disappears and the Display
returns to its normal contents,

VOLUME CONTROL
OFF BoDoooooons MAX

NOTE: VOLUME CONTROL is available only when
Test Mode is set to VOICE.

2.11 PRINTER CONTROLS

Use the PRINTER controls in conjunction with Printer
operation. (For more information about using the Printer,
see Section 3, Using a Printer.)

PRINTER CLEAR Control

To erase any Prints stored in the Print Buffer, press
CLEAR. To avoid accidentally clearing the Print Buffer,
the prompt message Printer Clear (Y/N} is displayed,
which alerts the operator prior to erasing the stored
printouts,

PRINTER RESULTS Control
To prepare a Results Print, press PRINTER RESULTS. If

Instrument Description
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a printeris properly connected, the Print will be printed. If
a printer is not connected, the Print is stored in the Priat
Buffer. (For more information about Results Prints, see
Section 5, Using a Printer.)

PRINTER CONTROLS Control

Toprepare a Controls Print, press PRINTER CONTROLS.
If a printer is connected properly, the Printis printed. Hfa
printer is not connected, the Print is stored in the Print
Buffer. (For more information about Controls Prints, see
Section 5, Using a Printer.)

2,12 POWER

Press POWER to turn the INTERCEPTOR 132A power
on or off.

2.13 TOP PANEL OF THE TEST
INSTRUMENT

The top panel of the test instrument includes the LED and
two connectors that are described following the figure.
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BATTERY CHARGING (LED)

The BATTERY CHARGING LED illuminates when the
testinstrument is connected to an AC Mains power source
for recharging.

9V DC {(AC Mains Power Adapter) Connector

To recharge the test instrument’s battery, or to operate on
AC Mains (versus battery) power, plug one end of the AC
Mazins Power Adapter into the 9V DC connector, and
connect the other end of the adapter into an AC Mains
power source. (The test instrument can remain connected
to AC Mains power indefinitely; the battery cannot become
“overcharged.”)

WARNING: Use the TTC-supplied AC Mains Power
Adapter. Use only the TTC-supplied AC
Mains Power Adapter. This adapter supplies
9 VDC and uses positive outer polarity.
Damage may result from the use of an
incorrect adapter.

Instrument Description
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PRINTER / REMOTE CONTROL Connector

Use the PRINTER / REMOTE CONTROL adapter cable
to connect the INTERCEPTOR 132A to a printer orto a
remote controller. To use a printer or remote controller,
connect one end of the Printer/Remote Control cable into
the PRINTER / REMOTE CONTROL connector, and
plug the other end into the printer or remote controller.

NOTE: Since the same PRINTER / REMOTE
CONTROL connector is used for connecting to
a printer or a remote controller, you cannot use
both a printer and a remote controller at the same
time,

For information about connecting and using a printer, see
Section 5, Using a Printer. For information about
connecting and using a remote controller, see Section 6,
Remote Control.
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SETUP CATEGORIES

3.1 OVERVIEW

Use the INTERCEPTOR 132A SETUP categories 1o set
up the test instrument for the test you want to perform.

There are five SETUP categories: TEST MODE,
CONFIGURATION, TIMESLOTS, ALARM/SIGNAL,
and AUXILIARY. The SETUP categories, and the items
withineach category, are arranged in a logical order so you
can proceed from top to bottom to properly set up a test,
(Thatis, start with the TESTMODE category, then proceed
to the CONFIGURATION category, and so on.)

To automatically simplify setup, #tems in each category
are displayed only if they are applicable (depending on
previous setup selections). For example, if transmitter
power is turned off, then any itern having to do with the
transmitter (such as the Tx Clock and Tx Alarm) are not
displayed.

To select the category you want to view, press SETUP.
Then press SCROLL or CURSOR to view the individual
items in that category. Press CURSOR to move the cursor
to the selection you want to change, and press SELECT to
change the selection for that item.

The SETUP categories (and all possible items in each
category) are described in the following subsections.

3-1
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3.2 TEST MODE CATEGORY

Use the TEST MODE category to specify the type of test
you want to perform. To set up the items in the TEST
MODE category, press SETUP until the TEST MODE
LED illuminates. Specify the selection for Test Mode
first, since it will determine what otheritems are applicable
{and, therefore, available) in the TEST MODE (and other)
categories.

Below is an example setup for the TEST MODE category.

Test Mode Nx64K
Channel NORMAL
(Chan Rate 64Kbps)

For a summary of the TEST MODE items, see Table 3-1.
Following the Table are descriptions of the TEST MODE
items.

Table 3-1
TEST MODE Category

ltem Selections

VOICE
64K

Nx64K
Mx64K

Channel NORMAL (64Kbps)
RESTRICTED (56Kbps)

3.2.1 Test Mode

When you are testing a 2 Mbit/s circuit, use the Test Mode
item to specify whether you want to test the entire 2 Mbit/s
circuitor just a portion of the 2 Mbit/s circuit (forexample,
a single timeslot or more than one contiguous or non-
contiguous timeslots).




INTERCEPTOR 132A 2Mbit/s Analyzer

The following Test Mode selections are available.

2048K
Select 2048K for full bandwidth test of a 2 Mbit/s
link,

VOICE*

Select VOICE to perform analog (level and frequency),
or channel-associated, signaling tests on any
PCM-encoded voice channel carried on a selected
64 (or 56) kbit/s timeslot in a 2 Mbit/s link.

When Test Mode is set to VOICE, the speaker is
activated so that the traffic or a test tone on the
selected timeslot can be monitored. Also, when Test
Mode is set to VOICE, a PCM-encoded 1020 Hz test
tone is automatically inserted into the selected timeslot
of the transmitted signal.

64K*
Select 64K to perform tests on an individoal
64 (or 56) kbit/s timeslot in a 2 Mbit/s circuit.

Nx84K*
Select Nx64K for tests on a circuit composed of N
contiguous 64 {or 56) kbit/s timeslots in a 2 Mbit/s
circuit.

Mx&4K*
Select Mx64K for tests on M non-contiguous
64 (or 56) kbit/s timeslots in a 2 Mbit/s circuit.

*  For all Test Mode selections (except 2048K),
you must specify which timeslots of the 2 Mbit/
§ signal are to be tested. For more information,
see items in the TIMESL.OTS category,

3-3
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3.2.2 Channel

Use the Channel item to configure the test instrument for
normal (64 kbit/s) or restricted (56 kbit/s) timeslot
operation.

Understanding Normal and Restricted Operation:

Setup Categories

2.048 Mbit/s channels are made up of individual
channels that operate at 64 kbit/s (normal operation)
or 56 kbit/s (restricted operation, found mainly in
circuits originating from the USA). In either case,
each channel is created by sampling a signal (such as
a telephone conversation) at a rate of 8,000 times per
second.

In the case of normal operation, eight bits are used to
represent each sample; and therefore the channel rate
is 64 kbit/s (8 x 8,000 bit/s}).

In the case of restricted operation, however, the last
bitof every byteis setto 1. Therefore, only seven bits
are available to encode each sample, and the channel
rate is 56 kbit/s {7 x 8,000 bit/s).

The following Channel selections are available:

NCRMAL.
Select NORMAL to test a normal bandwidth (64 kbit/s)
timeslot(s).

RESTRICTED
Select RESTRICTED to test a restricted bandwidth
(56 kbit/s) timeslot(s).
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3.3 CONFIGURATION CATEGORY

The CONFIGURATION category is used to configure
key items associated with the transmitter and receiver.

To set up the items in the CONFIGURATION category,
press SETUP one or more times until the LED for the
CONFIGURATION setup category illuminates. Foreach
item, select the desired setting,

Below is an example of a CONFIGURATION setup. In
this example, Test Mode is set to 2048K.

Transmitter OFF
Framing MPAS
Pattern 2°15-1

For a summary of the CONFIGURATION items, see
Table 3-2. For descriptions of the CONFIGURATION
category items, see the subsections following the Table.

Table 3-2
CONFIGURATION Category
Item Available Selections

Transmitter ON or OFF

Thra Mode ON or OFF

Framing AUTO, UNFRAMED, FAS, FAS-
CRC, MFAS, or MFAS-CRC

REBEs ON or OFF

Tx Clock INTERNAL (or INT 2048K"),
RECOVERED, 2M REF, or
DPPMXYYYYY'

DPFM +20,000 ppm in I ppm steps”

2M Ref Input | MON, BRIDGE, or TERM

TS Idle An 8-bit word that can be edited
bit-by-bit. (See the text for details.)

3-5
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Table 3-2

CONFIGURATION Category (Continued}

ltem Avaliable Selections

Loopcodes OFF, SA6BITS, or CBITS

Sabbits IDLE, 2M NTPM, 2M LEPM, or
2M PROG

2M PROG Selects the Sa6 programmable loop
code

CBIT Displays the number of the C-Bit

the user has selected

CBIT Status

Displays the bit name and TX statuy
in text form

CRIT Word

Displays and allows editing of the
C-Bit word in the form
FO000111100000

CBIT MODE EDIT, SEND, or
IDLE

Transmits last selected C-Bits
(IDLE or SEND) when in EDIT
mode.

* These selections are available only if Option 147-1 is

instatled.

3.3.1 Transmitter

Use the Transmitteritem to switch the 2 Mbit/s Transmitter
poweronor off. The following selections are available for

Transmitter.

ON

2M Transmitter is powered on.
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OFF

2M Transmitter is not powered (and the 2M TX
POWER OFF LED illuminates). This setting is
useful if the test instrument is operating on battery
power. When the 2M Transmitter is set to OFF, the
test instrument uses less power {and, therefore, the
battery lasts longer).

3.3.2 Thru Mode

Use the Thru Mode item to turn Thra Mode on or off. Thru
Mode allows you to insert a test pattern on selected
timeslots without affecting traffic on the remaining
timeslots, The following selections are available for Thru
Mode.

ON

When Thru Modeis setto ON, the live trafficreceived
is “passed through” without alteration on unselected
transmit timeslots.

This selectjon is generally used for in-service testing
when you want to test individual timeslots without
disrupting live traffic on the remaining (unselected)
tireslots.

OFF
When Thru Mode is set to OFF, an idle pattern {see
“TS Idie™) is transmitted on the unselected timeslots.

This selection is generally used for out-of-service
testing or Fractional testing when the unselected
timeslots are unused or not important.

3.3.3 Framing

Set the Framing item to the type of framing that you want
the Receiver to look for, and that you want the Transmitter
to use {as applicable). The framing can be set to the
unframed, multiframed, and framed modes listed below.

3-7
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AUTO

‘When Framing is set to AUTO, the test instrument
attempts (at the start of each test) to set Framing to the
framing format detected in the received signal. If the
test instrument cannot achieve frame synchron-
ization by setting framing to MFAS-CRC, MFAS,
FAS-CRC, or FAS, then the framing defaults to
UNFRAMED if Test Mode is set to 2048K, or
otherwise to FAS. (To determine which type of
framing was detected, check the LEDsin the STATUS
& ALARM section.)

When the automatic frame synchronization processis
complete, the framing remains fixed until a new test
is started. That s, if Frame Sync is achieved and then
lost, the test instrument does not re-initiate the
automatic synchronization process. Instead, the test
instrument indicates loss of Frame Sync and attempts
to reacquire Frame Sync using the framing that was
detected when automatic synchronization was initally
achieved. This procedure ensures that the test
instrument properly reports loss of sync, rather than
simiply revert to the default.

UNFRAMED

Configures the test instrument to operate in an
unframed mode, Anunframed? Mbit/s signal contains
no frame alignment or other overhead bits. Unframed
test patterns are often used to perform out-of-service
tests on 2 Mbit/s lines, {The UNFRAMED selection
is available only when Test Mode is set to 2048K.)

FAS

Configures the test instrument to operate using the
Frame Alignment Signal (FAS), or 31-timeslot,
framing format. In this format, 8-bit timeslots are
organized into frames of 32 timeslots each. Timeslot
0 in each frame is reserved for overhead functions
including transmission of the FAS and NFAS.
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FAS-CRC

Configures the test instrument to operate using the
FAS-CRC framing format. This formatisidentical to
the FAS format, except that a 4-bit cyclic redundancy
check (CRC-4) code is added. The CRC-4 code is
inserted into the first bit of Timeslot{ inodd-numbered
frames.

MFAS

Configures the test instrument to operate using the
Multiframe Alignment Signal {(MFAS) framing
format. Asinthe FAS format, timeslots are grouped
into frames of 32 timeslots eack. However, with
MFAS framing, 30 of the 32 timeslots are available
for customer data, and the other two timeslots are
used for framing and signaling information, Timeslot
0 of every frame is used for FAS and other overhead
functions. Timeslot 16 of every frame is reserved for
additional overhead functions including transmission
of channel associated signaling (CAS).

MFAS-CRC

Configures the test instrument to operate using the
MFAS-CRC framing format. Thisformatis identical
to the MFAS format, except that a 4-bit cyclic
redundancy check (CRC-4} code is included in the
first bit of timeslot 0 in even-numbered frames.

3.3.4 REBEs

Remote End Block Frrors allows the REBEs (E bits)
detection to be enabled or disabled. When this menu item
is ON (the default) the E bits are monitored and when it is
OFF, the E bits are ignored. The following selections are
available for REBE as indicated.
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ON

When in a2 Mbit/s mode with CRC setto ON, REBEs
are counted and displayed. If acircuitwithout REBEs
is tested with REBE set to ON, an erroneous REBE
count may be displayed.

OFF
REBEs are not counted or displayed.

3.3.5 Tx Clock

Use the Tx Clock item to specify the clock source used by
the transmitter. The INTERNAL (or INT 2048K) and
RECOVERED selections are always available. Additional
selections are availableif the appropriate optionisinstalled.
The following selections are available for Tx Clock as
indicated.

INTERNAL

Transmitter frequency is set equal to the standard
frequency of the test instrument’ sinternal 2.048 MHz
osciliator.

INT 2048K
The INTERNAL selection (see above) appears as
“INT 2048K” when Option 135A-1 is installed.

RECOVERED

The Transitter clock is recovered from the receive
signal. Thus, the transmitter frequency is equal to the
frequency of the received 2 Mbit/s signal.

2M REF

The Transmitter clock is supplied by the signal that is
inputatthe 2M REF INPUT connector. (This selection
is available when Option 135A-1 is installed, and
SELF LOOP is off.)
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APPM X YYYYY

The transmitter frequency is set from 20,000 parts per
million (ppm) above to 20,000 ppm below the
frequency of the test instrument’ s internal 2.048 MHz
oscillatorin | ppm steps. The “X”’ represents the sign
of the frequency offset “+"” or “-”, and the YYYYY is
a valoe from 00000 to 20000. (This selection is
available when Option 135A-1 is installed.)

3.3.6 APPM

Use the APPM item to set the frequency offset from
-20,000 ppm to + 20,000 ppm in 1 ppm sieps. The setting
is only applied when the TX Clock item is set to APPM.
(This item is available when Option 135A-1 is installed.)

3.3.7 2M Ref Input

Use the 2M Ref Input item to select the 2M Reference
input termination. Then you can recover a clock as a
reference signal when performing bit slip and frame slip
measurements or when set up for extemnal timing mode.
(2M Ref Input is available only if Option 133A-1 is
installed.)

MON

Monitor. Derives the 2M Reference from a resistor-
isolated source. This selection provides a 752 input
impedance for the 2M Ref Input signal.,

BRIDGE

Bridge. Derives the 2M Reference from a source not
equipped with resistor-isolated monitor points. This
selection provides greater than 10008 input impedance
for the 2M Ref Input signal.

TERM

Termination. Derives the 2M Reference from a
source on the network where cable equalization is
required. This selection provides a 758 input
impedance for the 2M Ref Input signal.

Setup Categories
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3.3.8 TS Idle

Use the TS Idle item to specify the pattern used in unselected
timeslots.

The format of the TS Idle item is:
TS Idle bbbbkbbb
where bbbbbbbb is an 8-bit byte that you can specify.

To specify each bit (represented by a “b”), move the cursor
to the bit you want to change and press SELECT to change
a t‘i” EO a ‘SG” OI' a “01? 10 a “1.9!

NOTE: WhenChannelissetto RESTRICTED, the format
of TS Idle is:

TS Idle bbbbbkbX

where X is the rightmost bit, which cannot be
changed. When the byte is inserted into unselected
timeslots, the rightmost bit is always “1.”
Therefore, only the seven leftmost bits of the TS
Idie byte can be specified.

3.3.9 Loopcodes

Use the Loopcodes item to specify the loop code type, if
any, to be transmitted. The loopcodes are applicableinthe
2M framed, 2M Voice, 2M Nx64k/56k, 2M Mx64k/50k,
and 2M 64k/56k setup when the 2M Transmitter is ON.
The following selections are available for Loopcodes as
indicated.

OFF
Loop codes are not transmitted.
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SAGBITS

Selects the 8a6 loop codes for transmission in the Sa6
bitmessage. Referto the Sa6bits item for information
on the available loop codes.

CBITS
Selects the Transmic 2G loop codes for transmission.

3.3.10 BA6BITS

Use the SAGBITS item to specify the Sa6 loop code type
to be transmitted. The Saé loop codes are applicable in the
2M framed, 2M Voice, 2M Nx64k/356k, 2M Mx64k/56k,
and 2M 64k/56k setup when the 2M Transmitter is ON.
The following selections are available for SAGBITS as
indicated.

IDLE
Idle loop code (0000) is transmitted.

2M NTPM
Selects the loop code (1010) for the Network
Termination Unit (NTPM).

2M LEPM
Selects the loop code (1111} for the Circuit
Termination Unit (LEPM).

2M PROG

Selects the four-bit programmable loop code. Since
these circuits do not have synchronization, there are
only six unique loop code combinations (0000, 0001,
0011, 1010, 1110, and 1111).

3.3.11  CBIT

Use the CBIT item to display the number of the C-Bit that
has been selected.

Setup Cateqories
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3.3.12

Use the CBIT Status item to display C-Bit name and

CBIT Status

transmission status in text form, as follows:

Bit

Function

Description

i

Sa

5b

6a

6b

Ta

7b

10
11
12
13
14
15

C-Bit Frame Sync
Locking

Escapement

2M Access Loop
Address

OriginLoop2 &3
Commands

Loop 2 Command
Loop 2 Command
Loop 2 Command
Loop 2 Command
Loop 2 Command
Loop 2 Command

Ack Reception Looping
Command

Alarm

Local Fault

Distant Fault

Loss of Lock on Frame C
XXX

Reserved

Reserved

Alternating 1,0, 1, ...
[FI£}

Active 0 [ONIOFF]
Network access 1,

Customer access 0
[NetiCust]

Network origin 1,
Customer origin O
[NetiCust]
Bit5=0+Bitd=1
Network origin
Bit35=0+RBit4=0
Customer origin

Bit6=0+Bitd=1
Network origin

Bit6=0+Bitd=0
Customer origin
Bit7=0+Bit3=1
Network
Bit7=0+3Bit3=0
Customer

Active O [ONIOFF]

Normat is |
INorm|Fauit]

Active 0 [ONIOFF}
Active 0 [ONIOFF]
Active 0 {ONIOFF]
Active 0 [AvliNorm]
Setto 1

Setto ]
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3.3.13 CBIT Word

Use the CBIT Word item to view and specify the C-Bit
word., The format of the CBIT Word item is:

CRIT Word Fbbbbbbbbbbbbbb

where I is the framing bit and bbbbbbbbbbbbbb
represents the remaining 14 bits that you can specify. If F
is 0, the C-Bit Word is an unframed all zeros signal
(IDLE). K Fis 1, the C-Bit Word is an unframed all ones
signal (AIS). If F is F, the C-Bit Word is framed.

To specify each bit, move the cursor to the bit you want to
change and press SELECT to change a “1” to a“0” ora“0”
to a 351 "!

3.3.14 CBIT MODE

Use the CBIT MODE item to select the C-Bit transmit
mode. The following selections are available for CBIT
MODE as indicated.

EDIT

Lets you edit the C-Bits without changing the
transmitted signal. While in EDIT mode, the last
selected C-Bit mode, SEND or IDLE is transmitted.

SEND
Transmits the current C-Bits. No editing is permitted
in SEND.

IDLE
Transmits the idle (All zeros) signal on the C-Bits.

Setup Categories
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3.3.15 Pattern

Set the Pattern item to the test pattern that you want to
receive and transmit. (The Pattern item is not available if
Test Modeis setto VOICE orif Intfis setto V.24 ASYNC,)

NOTE: The Receiver can synchronize to an incoming
pattern even if it is inverted. The STATUS &
ALARMS LEDs illuminate to indicate pattern
sync and pattern inversion.

Available test patterns include the fixed patterns,
pseudorandom (21-1) patterns, and programmable patterns
described below,

AUTO

When Pattern is set to AUTO, the test instrument
attempts (at the start of each new test) to detect what
pattern is being received and to synchronize to it.
However, if pattern synchronization cannot be
achieved by trying to detect any of the test patterns
described below, then the pattern defaults to 2°15-1.

When the pattern auto-synchronization process is
complete, the pattern remains fixed until a new testis
started. That is, if pattern sync is achieved and then
lost, the test instrument does not re-initiate the auto-
sync process. Instead, the test instrument indicates
loss of patiern sync and attempts {0 reacquire pattern
sync using the pattern that was detected when auto-
sync was initally achieved. This procedure ensures
that the test instrument properly reports loss of syne,
rather than simply revert to the default.

MARK
All ones pattern (1111, etc.).

SPACE
All zeros pattern (0000, etc.).

11
Alternating ones and zeros (10101010, etc.).
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1:3
One followed by three zeros (10001000, etc.)

1:4
One followed by four zeros (1000010000, etc.).

276-1

63-bit pseudorandom pattern with a maximum of 5
sequential zeros and 6 sequential ones (as described
m CCITT Recommendation Q5 and Q6).

20g-1

511-bit pseudorandom pattern with a maximum of 8
sequential zeros and 9 sequential ones (as described
in CCITT Recommendation V.52).

24111

2,047-bit pseudorandom pattern with a2 maximum of
" 10 sequential zeros and 11 sequential ones (as
described in CCITT Recommendation O.152).

2r15-1

32,767-bit pscudorandom pattern with amaximum of
14 sequential zeros and 15 sequential ones (as
described in CCITT Recommendation 0.151).

27201

1,048,575-bit pseudorandom pattern with a maximum
of 19 sequential zeros and 20 sequential ones (as
described in CCITT Recommendation V.57).

2123-1

8,388,607-bit pseudorandom pattern with 2 maximum
of 22 sequential zeros and 23 sequential ones {as
described in CCITT Recommendation O.151).

QRSS
Quasi-Random Signal Source. 220-1 pattern modified
to {fransmit a maximam of 14 consecutive zeros.

Setup Categories
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TS BYTE

‘Timeslot Byte. User-programmable 8-bit byte inserted
(byte-aligned) into every selected timeslot. To
program this byte, use the TS Byte item. (When Test
issettoDATA, the TS BYTE pattern is not available.)

PRGM

User-programmable pattern {1 to 24 bits). To program
this pattern, use the Program Pattern item. (PRGM is
available if Test is set to 2M or DATA.)

DELAY
Delay is the pattern that is transmitted when round
trip delay is being calculated. (The DELAY pattern
isnot vatid when Testis setto MUX or the Transmitter
is OFF.)

FOX

FOX is the standard teleprinter test pattern: THE
QUICK BROWN FOX JUMPS OVER THE LAZY
DOG 1234567890, followed by the nonprintable
characters: carriage return and linefeed.

(The FOX patternis available onlyif Intfis setto V.24
ASYNC. FOX never actually appears as a selection,
but it is automatically used when Intf is set to V.24
ASYNC)

3.3.16 TS Byte

Use the TS Byte item to specify the pattern to be transmitted
in all selected timeslots when Pattern is set to TS BY'TE.
(For information about selecting timeslots, see the
TIMESLOTS category.)
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The format of the TS Byte item is:
T35 Byte bbbbbbbb

where bbbbbbbb is an 8-bit byte that you can specify. To
specify each bit (represented by a “b™), move the cursor to
the bit you want to change and press SELECT to change
a“l"toa*0 ora“0”toa®1.”

Setup Categories

NOTE: WhenChannelissetto RESTRICTED, the format
of the TS Byte item appears as:

TS Byte bbbbbbbX

When Channel is set to RESTRICTED, the
rightmost bit appears as an X and is always set to 1 and
cannot be changed. Therefore, you can specify only the 7
leftmost bits of the TS Byte.

3.3.17 Program Pattern

Use the Program Pattern item to specify the 1- to 24-bit
programmable test pattern to be transmitted in all selected
timeslots when Pattern is set to PRGM. (For information
about selecting timeslots, see the TIMESL.OTS category.)

The format of the Program Patterp item appears as:

Program Pattern

Bit Length NN
bhbbbbbbbbbb
bbbbbb

where NN is the length of the pattern (that is, the number
of bits in the programmable pattern}, and bbb...bbb
represents the bits of the pattern to be used. (The number
of bits displayed depends on the setting of NN.)
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To change the length of the pattern, move the cursor to the
NN position, and press the SELECT up or down control
until the display shows the desired number of bits. Asyou
change the value in NN, the number of bits in the last two
lines of the display changes to reflect the number of bits
you specify,

To change the bit values in the pattern, move the cursor to

the bit you want to change, and press SELECT to change
a &‘}” to a “0” or a 6‘0!’ to a “1.“

3.4 TIMESLOTS CATEGORY

Use the TIMESLOTS category to select the timeslot (or
timeslots) you want to test or analyze. The TIMESLOTS
category is used only when you need to select individual
timeslots in a 2 Mbit/s signal. Therefore, the TIMESLOTS
category is not available when Test Mode is set to 2048K.

Foranoverview of the items available in the TIMESLOTS
category, see Table 3-3.

Tabie 3-3
TIMESLOTS Category
tem Available Selections
TS Graphical depiction of the timeslots for

the transmit and receive sides. (See the
text for an explanation.)

RxTS Graphical depiction of the timeslois for
the receive side. (See the text for an
explanation.}

TxTS Graphical depiction of the timeslots for
the transmit side, (See the text for an

explanation.)

Coupling | Tx=Rx
Tx#Rx
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The TIMESLOTS category provides a one-, two-, or
three-page display and includes graphical depictions of
the timeslots in a 2 Mbit/s signal so that you can indicate
which timeslots are selected and which timeslots are not
selected. For an overview of the display for the
TIMESLOTS category, see Figure 3-1.

Timesiot Number

When Tx = Rx: Total Bandwidth (Rate)

Z-page display of Selected Timesiots
a4 Timasiots 0-15
«— Timesiots 16-31
When Tx=Rx:
d-page display Receive Timesiots
page
i VRN

3
; XIS 25 Rate 64' Transmit Timeslots
F.. page

The 32 timesiots are numbered 0 through 31,
Each fmesiot is represented by one of the following symbols as appropriate.

F FAS Word is in Timeslot ¢ 1 Seiected Timestot {on
fransmit and recelve sides)

M MFAS Word is in Timeslot 16 } Selected Timesiot {on receive side)
°  Non-selected Timeslot } Selected Timesliot (on transmii side}
Figure 3-1

Format of the TIMESLOTS Display

Setup Categories
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Selecting Timeslots
The information in this box applies whether you are
selecting timeslots using the TS, TXTS, or RxTS pages.

Selecting a Single Timeslot

To select a single timeslot for testing (that is, when Test
Mode is set to VOICE or 64K), use the procedure
described below.

Move the cursor fo the Timeslot Number.

Press SELECT untit the number of the desired timesiot is displayed.
(As vou change the selection, the graphical display changes 1o reflect your selections.)

8 30 Hate 64+ The displayved Rate automatically reflects
| P the selaction you made for Channel or 2M
Moooiieioaa i. (as appicable).

Selecting Adjacent Timeslots
To select multiple, but adjacent, timesiots for testing
{that is, when Test Mode is set to Nx64K), use the

procedure described below.
Move the cursor to the Timeslof Number.

Press SELECT unill the numbar of the starting tmesiol is displayed.
{As you change the seleclion, the graphical dispiay changes 1o reflect your gelections.)

Mave the cursor to the Rate indicator,
TS, R Pale 3841 s{gss SELECT untl tne desired falo s dspiayod.
"""""""""""" you changa the Rale, the graphical dispiay
M..... 445t changas 1o select the appropriate numbar of
adjacent timeslots for that raie.}

Selecting Non-adjacent Timeslots

To select multiple non-adjacent timeslots for testing
(that is, when Test Mode is set to Mx64K), use the
procedure described below.

The Timeslot Number indicates the cursor's location in the graphical display.

This number indicates the total Rate. The tolal Rate =
e number of selected timesiots in the graphical déspla%;)' X
{the rate for a single timesiot, as selected in the Ghannel itern.)

N, "
TS 15 Rate 384 Move the cursor to each of the timesiots
.. .. .§ 4 in the graphical dispiey (as appropriate)
and press SELECT fo select {or un-select)
the timesic? as dasired.
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3.41 TS (Timeslots Page)

When you want to select the same timeslot(s) on the
transmit and receive sides, use the TS (Timesiot) page to
select the timeslot(s) you want to test. (The TS page is
available only when Coupling is set to Tx=Rx.)

3.4.2 RxTS (Receive Timeslots Page)

To select the timeslot(s) on the receive side, use the RxTS
{Receive Timeslot) page. (The RxTS page is available
when Coupling is set to Tx#Rx.)

3.4.3 IxTS (Transmii Timeslots Page)

To select the timeslot(s) on the transmit side, use the TxTS
(Transmit Timeslot) page. (The TxTS page is available
when Coupling is Tx2Rx.)

A Special Case: Broadcast Mode

When Test Mode is set to VOICE or 64K and
Coupling is Tx#Rx, normally you would set up the
test instrument to transmit on one timeslot and
receive ononetimeslot. Butyou can use the special
“Broadcast mode” to transmit on all timeslots,
while still receiving on only one timeslot. (The
signal on the transmit timeslots is a 1020 Hz test
toneif Test Mode is setto VOICE, and is the Pattern
selection if Test Mode is set 0 64K.)

To select all transmit timeslots:
- Scroll to the TxTS page.
~  Press SELECT until ALL appears.

To discontinue selecting all transmit timeslots:
- Scroll to the TxTS page,
- Press the SELECT up or down control.

Setup Categories
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3.4.4 Coupling

Use the Coupling item {o indicate whether or not you want
to select the same timeslots on the transmit and receive
sides. The Coupling selection can be changed at any time.

The following selections are available for Coupling.
Tx=Rx

Select Tx=Rx if you want to select the same timeslots
on the transmit and receive sides.

Setup Categories

Tx#Rx
Select Tx#Rx if you want to select different timeslots
on the transmit and receive sides.

NOTE: When Coupling is setto Tx#*Rx and the rates
for the RxTS and TxTS pages do not match,
then the following warning message is
momentarily displayed.

WARNING

R¥X TIMESLOT RATE
DOES NOT MATCH
TX TIMESLOT RATE

To correct this discrepancy, simply select

the same number of timeslots on the RxTS
and TxTS pages.

3.5 ALARM/SIGNAL CATEGORY

The ALARM/SIGNAL category isused to transmit alarms
on or off, and to configure overhead bits. The ALARM/
SIGNAL category is available when transmitting a 2
Mbit/s signal. For an overview of the ALARM/SIGNAL
category, see Table 3-4.
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Table 3-4

ALARM/SIGNAL Category

item

Availabie Selections

Tx Alarm

AIS (ON/OFF)
FAS (ON/OFF)
MFAS (ON/OFF)

Tx NFAS

An 8-bit byte in which certain bits
can be edited.

Tx MFAS

An 8-bit byte in which certain bits
can be edited.

Tx ABCD

A 4-bit word that can be edited
bit-by-bit.

Tx Idie ABCD

A 4-bit word that can be edited
bit-by-bit.

A sample ALARM/SIGNAL setup is shown below.

T=
Tx
Tx
Tx
Tx

Alarm FAS OFF
NFAS Clal11ll
MEFAS 00001Aa11
ABCD 1101

Idle ABCD 10190

3.51 Tx Alarm

Use the Tx Alarm item to specify which alarm (or alarms)

you want the fest instrument to transmit.

The format of the Tx Alarm item is shown below.

Tx Alarm

AIS ON

Setup Categories
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The following alarms can be set: AIS, FAS, or MFAS.
Each alarm can be set ON or OFF.

AlS (ONJOFF)

AIS (Alarm Indication Signal). When Tx Alarmis set
to AIS ON, the transmitter transmits unframed all 1’s.
(This selection is not available when Framing is set to
UNFRAMED.)

FAS (ON/OFF)

FAS (Framing Alignment Signat). When Tx Alarmis
set to FAS ON, the transmitter transmits a FAS
Distant alarm (that is, bit 3 of the NFAS word is set
to 1).

MFAS (ON/OFF)
MFAS (Multiframing Alignment Signal). When Tx
Alarm is set to MFAS ON, the transmitter transmits
an MFAS Distant alarm (that is, bit 6 of the MFAS
word is set to 1).

3.5.2 Tx NFAS

Use the Tx NFAS (Transmit “not FAS”) item to specify
the NFAS byte, which is transmitted in Timeslot 0 in odd-
numbered frames of a framed 2 Mbit/s signal. As shown
in the following diagram, you can specify the values for
the last five bit positions (4 through 8} of the NFAS byte.

These bit; may be edited.

-
Tx NFAS C1LAXXXXX
-
This bit is used o fransmit CAC-4 T~ )
Godes when CRGC framing is used. Transmitted FAS Alarm:
(May be edited otherwise.) Always =1  Awmon;a=off.
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Bit position 1 can also be edited if Framing is set to FAS
or MFAS. However, when Framing is set to FAS-CRC or
MFPAS-CRC, an uppercase “C” is displayed in bit position
1 and cannot be edited. The “C” indicates that this bit is
used to send CRC-4 error detection codes.

Bit 2is always setto 1. Inbit position 3, an uppercase “A”
is displayed when the test instrument is generating an FAS
Distant alarm (Tx Alarm = FAS ON), or a lowercase “a”
when it is not (Tx Alarm = FAS OFF).

In bit position 6, an uppercase “L” is displayed when the
test instrument is generating Sa6 loopcodes.

353 Ix MFAS

Use the Tx MFAS (Transmit MFAS) item to specify the
MFAS byte, which is transmitted in Timeslot 16 of the
first frame of every multiframe in all MFAS and MFAS-
CRCformatted 2 Mbit/s signals. Asshowninthefollowing
diagram, you can specify the values forbiis 5,7, and 8 of
the MFAS byte.

These bits may be ediied.

)

T¥ MFAS J00xaxx
7“ \
\

Transmitted MFAS Alarm:
MFAS A=on; a=off

Bits 1 through 4 of the MFAS byte always contain the
multiframe alignment signal 0000. In bit position 6, an
uppercase “A” is displayed if the test instrument is
generating an MFAS Distant alarm (Tx Alarm = MFAS
ON), or alowercase “a” whenitisnot (Tx Alarm=MFAS
OFF).

Setup Categories
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3.54 Ix ABCD

Use the Tx ABCD item to set the four signaling bits
associated with the selected voice channel.

The format of the Tx ABCD item is:

Tx ABCD );$0:0.4

where XX XX represents the four signaling bits. Tosetthe
signaling bits, move the cursor to the bit you want to
change, and press SELECT.

CAUTION:  Unless you have a specific reason to do so,
do not set Tx ABCD to 0000. Setting Tx
ABCD to all zeros can cause a false
multiframe alignment to occurinreceiving
equipment.

Bit C becomes an uppercase “L” when the test instrument
is generating C-Bit loopcodes.

3.5.5 Tx ldie ABCD

The Tx Idle ABCY) item is used to set the four signaling
bits that are inserted into the transmitted signal for each
idle channel.

The format of the Tx ABCD item is:
Tx Idle ABCD XXXX

where XXXX represents the four signaling bits. Tosetthe
signaling bits, move the cursor to the bit you want to
change, and press SELECT.

CAUTION: Unless you have a specific reason to do so, do
notset Tx Idle ABCID to 0000. Seiting Tx Idle
ABCD toall zeros can cause afalse multiframe
alignment to occur in receiving equipment.
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3.6 AUXILIARY CATEGORY

The AUXILIARY category is used to set up a variety of
items, including items regarding printing capabilities and
the current time and date, For an overview of the category,
see Table 3-5. Descriptions of the individual items follow
the table.

Table 3-5
AUXILIARY Category
ftem Seiections

Language ENGLISH or <L.ocal Language>
Tx Coding AMI or HDB3
Error Type LOGIC, CODE, or EAS
Error Rate 10-3 or 5x10-3
Adjacent 3,2,orl
FAS Errs
Site ID 8-character alphanumeric site

identification
Result Print STD, SUM., or SIGNAL
Auto Print OFF, TIMED, or EVENT

Time Interval (HH:MM)

Event SIGNAL (ON/OFF)
FRAME (ON/OFF)
LOGIC (ON/OFF)
ALARMS (ON/OFF)

RS5232 Mode PRINTER or REMOTE

Prt Type PR40A or OTHER (Printer Type)

Printer Mode ASCII or GRAPH

Printer Term CRLF,LF, or CR

RS8232 Port 9600, 4800, 2400, 1200, or 300
N.E orQ
Torg
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Table 3-5

AUXILIARY Category (continued)

ftem Selections
Printer Mode | ASCIH or GRAPH
Printer Term CRLF, LF, or CR
Hist Buf x% |ON or OFF

Hist Rslt AIS, BIT ERRS, CODE ERRS,
CRC4 ERRS, ERR SEC, FAS DIST,
FAS ERRS, FAS 1L.OSS, MFAS
DIST, MFAS ERRS, MFAS LOSS,
PATT LOSS, PATT SLIP, SES,
SIG LOSS, TS16 AlIS,
UNAVL SEC, or ALL

Hist Print? {See description.)

Start DD/HE:MM (00/00:00 to 99/23:59)

Len AUTO
MANUAL DD/HH:MM

Hist Type GRAPH or LIST

Hist Buf Clear? | (See description.)

Program X STORE ?

Program X RECALL ?

Performance (G.821 or M.2100

Beeper ON or OFF

FAS Results BIT or WORD

Time HH:MM

Date DD/MMM/YYYY

Memory Clear? | (See description.}
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3.6.1 Language

Use the Language item to select the language for the
menus, overlays, and printouts. The following selections
are available for LANGUAGE.,

ENGLISH
Select ENGLISH to display menus in English.

<Local Language>

Select the appropriate available local language to
display menus in the local language (for example,
Francais).

3.6.2 Tx Coding

Set Tx Coding to specify the (line) coding tobeused by the
transmitter.

Available when Trapsmitter is ON or when you are
conducting a MUX test (that is, transmitting a 2 Mbit/s
signal),

NOTE: The Tx Coding setup has no effect on receiver
operation. Instead, the receiver is always set up
to decode HDB3 “zero substitution” words when
they are detected. Thus the receiver is always
compatible with either the AMI code (which
does not contain zero substitution words), or the
HDB3 code (which does contain zero substitution
words).

The following selections are available for Tx Coding.

HDB3

HDB3 (High Density Bipolar 3} is a modified bipolar
code. With HDB3, whenever more than three
consecutive zeroes occur in the data, a substitution
word replaces the zeros (to ensure a high pulse density).
Therefore, 2 Mbit/s links using the HDB3 code can
carry data patterns with a low 1’s density.

Setup Categories
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AMI
AMI (Alternate Mark Inversion) is a bipolar code
with no zero substitution.

3.6.3 Error Type

Use the Error Type item to specify the type of ertorsto be
transmitted when ERROR INSERT is pressed. The
following selections are available for Error Type.

LOGIC

Inserts logic (or bit) errors into the data portion of the
transmitted signal prior to encoding. (A bit error
occurs when a “1” is mistakenty transmitted as a “0,”
or vice versa,} The teceiving test equipment should
detect bit errors. When FAS-CRC or MFAS-CRC
framing is used, the receiving test equipment should
also detect CRC errors.

CODE
Inserts code errors (bipolar violations) into the data or
overhead portion of the transmitted signal. To ensure
that no bit errors are caused, code errors are inserted
such thatthey do not fall within HDB3 zero substitution
words.

FAS
Inserts logic errors into the FAS (word error). See
also the Adjacent FAS Errs item.

364 Error Rate

Use the Error Rate item to select the injected error rate
(1E-3 or 5E-3) that you want the transmitter to transmit
when you press and hold ERROR INSERT. This item is
available when the Error Type item is set to LOGIC or
CODE.
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3.6.5 Adjacent FAS Errs

Use the Adjacent FAS Errs item to specify the number of
adjacent FAS errors (3,2, or 1) that you wantthe transmitter
to transmit when you press ERROR INSERT. This
feature can be used to test the “loss of framing

synchronization™ ctiterion used by 2 Mbit/s receivers.

3.6.6 Site ID

Usealphanumeric characters to create aunique 8-character

identification of the test site.

3.6.7 Result Print

Use the Result Print item to specify the type of Results
Print you want. (A Results Print is created whenever you
press RESULTS, or when Auto Print is set to TIMED.)

The following selections are available.

STD

Select STD for standard Results Prints which contain
all of the results accumulated by the test set. Fora

sample Print, see Section 5, Using a Printer.

SUm

Select SUM for summary Results Printswhich contain

the following key results:

Bit Errors MFAS Rate

BER CRC Rate

Test Sec MFAS Rate

Freg ppm CRC Rate

Code Rate MFAS Rate

FAS Rate Selected Timeslots

Use this selection to save printing time and paper. For

%EFS
%SES
%DEG MIN
AVAIL SEC
ERR SEC

a sample Print, see Section 5, Using a Printer.
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SIGNAL

Select SIGNAL for Signaling Summary prints which
contain a record of up to 250 of the most recent
signaling bit changes detected since the beginning of
the current test. (The signaling bits are contained in
Timeslot 16 of a 2 Mbit/s signal.) For a sample Print,
see Section 3, Using a Printer.

3.6.8 Auto Print

Use the Auto Print (Automatic Print) item to enable or
disable automatic Prints. The selections listed below are
available,

OFF
Pisables all automatic Prints.

TIMED

Enables Timed Results Prints. The type of Results
Print depends on the selection in the Result Printiter.
The time interval between Prints depends on the
selection in the Time Interval item.

NOTE: ‘When a Timed Results Print prints out, the
Print is labeled “TIMED” (instead of
“RESULTS™.

EVENT

Enables Event Prints. Thenan Event Printis generated
whenever one or more of the event types (selected in
the Event item) occur.
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3.6.9 Time Interval

Use the Time Interval item to sct the amount of time
between automatic timed Prints. To change the time
interval, move the cursor to the time displayed, and press
SELECT until the desired time interval is displayed. The
time interval is displaved in an HH:MM (hours: minutes)
format,

NOTE: Setting Time Interval to 00:00 disables Timed
Prints,

3.6.10 Event

Use the Event item to specify which event types will cause
an Event Print to be created.

The format of the Bvent item is:
Event SIGNAL ON

More than one selection can be set to ON at the same time.
Setting all of the selections to OFF, in effect, disables
Event Prints. The following event types can be selected.

SIGNAL (ON/OFF)

When Eventissetto SIGNAL ON, any ofthe following
signal events will trigger an Event Print: Signalloss,
Signal Present, Clock Loss, Clock Present, HDB3
Lost, HDB3 Present, Code Errors, Frequency Drift
(that is, Appm worse than +50).

FRAME (ON/OFF)

When Event is set to FRAME ON, any of the
following frame events will trigger an Event Print:
FAS Sync Loss, FAS Sync Present, MFAS Sync
Loss, MFAS Sync Present, CRC Multiframe Syne,
CRC Multiframe Sync Lost, FAS Errors, CRC Errors,
MFAS Errors.

Setup Categories
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LOGIC (ON/OFF)

When Event is set to LOGIC ON, any of the following
logic events will trigger an Event Print: Pattern Sync,
Pattern Sync Loss, Pattern Slip, Bit Errors.

ALARMS (ON/OFF)

When Event is set to ALARMS ON, any of the
following alarm events will trigger an Event Print:
ATS, AIS Cleared, TS-16 AIS, TS-16 AIS Cleared,
FAS Distant Alarm Detected, FAS Distant Alarm
Cleared, MFAS Distant Alarm Detected, MEAS
Distant Alarm Cleared.

36,11 RS232 Mode

Use the RS232 Mode item to specify whether the
PRINTER / REMOTE CONTROL connector will be used
to connect a printer or a remote controller to the test
instrument. The following selections are available for
RS§232 Mode.

PRINTER
Select PRINTER if you will be connecting a printer to
the INTERCEPTOR 132A.

REMOTE
Select REMOTE if you will be connecting a remote
controller to the INTERCEPTOR 132A.

3.6.12 PriType

Use the Prt Type item to specify the type of printer that is
connected to the INTERCEPTOR 132A. The following
selections are available:

PR40CA
Select PR40A if you are using TTC’s PR-40A Thermal
Printer,
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OTHER
Select OTHER if you are not using TTC’s PR-40A.

3.6.13 Printer Mode

Use the Printer Mode item to specify the operating mode
of the printer. The foliowing selections are available for
the Printer Mode item.

Setup Categories

Ascll

Selects the ASCII mode for printer operation, In
ASCII mode, the bars in a graph are represented by
columns of asterisks. This selection is useful for
sending Histogram Prints to a device (such as a
remote controller) that cannot produce bars, but can
produce ASCII text characters (such as asterisks).

GRAPH
Selects the graphic mode for printer operation.

NOTE: When Printer Mode is set to GRAPH, be
sure to set the number of data bits per byte
to 8 (in the RS232 Port item).

3.6.14 Printer Term

Use the Printer Term item to specify the line termination.
The following selections are available for Printer Term,

CRLF
Set the printer line termination to carriage retwrn and
linefeed.

LF
Set the printer line termination to linefeed.

CR
Set the printer line termination fo carriage return,
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3.6.15 RS232 Port

Use the R8232 Portitem to configure the R$232 Port (that
is, the PRINTER / REMOTE CONTROL connector) for
the appropriate baud rate, parity, and number of data bits
per byte. (The RS8232 Port item is not available when
Printer Type is set to PR40A, since the RS232 port is then
automatically configored properly.)

The format for the RS232 Port items is:
RS232 Port BaudRate Parity Bits

Tochange a selection, move the cursorto the selection you
want to change, and press SELECT until the desired
selection is displayed.

The Baud Rate selections are 9600, 4800, 2400, 1200, and
300.

The Parity selections are N (none), E (even), or O (odd)
parity.

The Data Bits per Byte selections are 7 or 8.

NOTE: Set the number of data bits to 8 when Printer
Mode is set to GRAPH.

3.6,16  Hist Buf

Use the Hist Buf (Histogram Buffer) item to turn the
histogram buffer on or off. The Hist Bufitem also displays
a percentage, which indicates how full the histogram
buffer is. (When the Histogram Buffer is full, no more
information can be written to it.)
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To change the selection, move the cursor to ON or OFF,
and press SELECT.

ON

The histogram buffer collects results information.

NOTE:

OFF

If the buffer was previously OFF and you
turn it ON, the display will show the
following message:

Clear Buffer NO YRS

Move the cursor to the appropriate answer
(NO or YES), and press SELECT. If you
select NO, previously collected results
remain in the histogram buffer. If you
select YES, then the buffer is cleared, and
the display shows the following message.

Clearing
Histogram Data

The histogram buffer stops collecting information.
However, turning the buffer off does not clear the

buffer.

3.6.17 Hist Rslt

Use the Hist Rsit (Histogram Result} item to specify the
result from the histogram buffer to be printed in a Histogram
Print. (For more information, see the section on Histogram

Prints.)

Setup Categories
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The following selections are available. When you select
ALL, histograms are printed foreachof the histogrammable

@ results.
S
% AIS Alarm Indication Signal
5 BIT ERRS Bit Errors
o, CODE ERRS  Coede Errors
pon ]
o CRC4 ERRS CRC4 Errors
N ERR SEC Errored Seconds
FAS DIST Distant Frame Alignment Signal
Losses
FAS ERRS Frame Alignment Signal Errors
FAS LOSS Frame Alignment Signal Losses
MFAS DIST Distant Multiframe Alignment
Signal Losses
MFAS ERRS  Multiframe Alignment Signal Errors
MFAS LOSS  Multiframe Alignment Signal Losses
PATT LOSS Pattern Losses
PATT SLIP Pattern Slip
SES Severely Errored Seconds
SIG LOSS Signal Losses
Ti6 AIS Timeslot 16 Alarm Indication Signal
UNAVL SEC  Unavailable Seconds
ALL All of the above resulis
3.6.18  Hist Print?
To create a histogram and send it to the Print Buffer, move
the cursor to the Hist Print? item and press SELECT. The
histogram is created and placed in the Print Buffer for
printing when a printer is attached and ready.
After you request that a histogram be created, you may get
one of several messages (shown below with their
explanations),
3-40
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While the INTERCEPTOR 135A prepares the histogram
data, the the following message is displayed.

Processing Histogram
Data - Please Wailt

I noinformation regarding the specifiedresult (as selected
in the Hist Rslt item) has accumulated in the histogram
buffer, the display shows the following message.

No Such Zvent During
Specified Time

If the histogram has been prepared and placed in the Print
Buffer to be printed out, but the printer is not ready, the
display shows the following message.

HISTOGRAM PRINT
PRINTES PENDING: #
PRINT BUFFER xx% FULL

where # is the number of Prints that are in the Print Buffer,
and xx% indicates how full the Print Buffer is.

If the Start time that was specified (in the Start item) is
later (relative to the time the histograrn buffer was turned
on) than the carrent time, and the histogram buffer is on,
the display shows the following message.

Start Time Must Be
<= Stored Time

If the Start time that was specified (in the Start item) is
later (relative to the time the histogram buffer was turned
on} than the current time, and the histogram buffer is off,
the display shows the following message.

Start Time Must Be
<= Elapsed Time

Setup Categories
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To clear this error message, set Start to 00:00:00 and Len
to AUTO.

If the Print Buffer is full (100%), the display shows the
following message.

No Memory For
Print Request

When you receive this message, you must clear sufficient
space in the Print Buffer (by printing one or more of the
waiting Prints or by clearing the Print Buffer) before you
can send histogram information to the Print Buffer.

3.6.19 Start

Use the Start item to specify the start time (relative to the
time the histogram buffer was originally turned on) for the
Histogram Print. Specify the start time in the DD/HH:MM
(day/hour:minute) format.

NOTE: A complete specification of the time tobe covered

in the Histogram Print requires both the Start and
Lentimes. Itis often useful on the first Histogram
Print to set Start to 00/00:00 and Lento AUTO to
get a Print of the entire histogram buffer contents.
Then from that Print, you can determine if you
want to use different Start and Len seftings to
“zoom in” on particular time periods. (For
complete information, see the section on
Histogram Prints.)

3620 Len

Use the Len (Length) item to specify the amount of time
to be covered in the Histogram Print. Specify the time
length in the DD/HI:MM (day/hour:minute) format.
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3.6.21  Hist Type

Use the Hist Type item (Histogram Type) to specify
whether you want the histogram to be printed in a GRAPH
or LIST format (as described below).

GRAPH

Selects the graphics format (which presents the results
information in the form of a 2-dimensional graph) for
Histogram Prints. For printing, normally use GRAPH.

LIST

Selects the LIST format (which presents the resulis
information as alist of ASCIItext characters separated
by commas). Usually, LIST isused only inconnection
with spreadsheet work.

3.6.22 Hist Buf Clear?

Use the Hist Buf Clear? (Histogram Buffer Clear?) to
erase the contents of the histogram buffer. To clear the
histogram buffer, move the cursor to the Hist Buf Clear?
item, and press SELECT,

If the histogram buffer contains information, when you
press SELECT the display shows following message.

Clear Buffer NO YES

Move the cursor to the appropriate answer (NO or YES),
andpress SELECT. If you select NO, previously collected
results remain in the histogram buffer. If you select YES,
then the buffer is cleared, and the display shows the
following message.

Clearing
Histogram Data
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3.6.23 Program Store

Use the Program Store item to store the current setup
information. The information is stored in the battery-
backed storage location having the number you specify.
Then you can later recall the information stored under that
program number to configure the INTERCEPTOR 135A.

Program X STORE?

To store a SETUP configuration, perform the following
steps.

1.  Move the cursor to the program number.

2. Press SELECT until the display shows the
number you want to assign to this configuration.

3.  Move the cursor to STORE?

4.  Press SELECT.

As the current SETUP configuration is stored under the
number you specified, the display shows the following

message.

STORING
PROGRAM

3.8.24 Program Recall

Use the Program Recall item to recall a setup from any of
the ten battery-backed memory locations (0 through 9).
When you recall a setup, the test instrument is automatically
configured to match that setup.

Program X RECALL?
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To recall a SETUP configuration, perform the following
steps.

1. Move the cursor to the program number,

2.  Press SELECT until the display shows the
number of the program you want to recall.

3. Move the curser fo RECALL?
4, Press SELECT.

As the test instrument recalls the SETUP configuration
that is stored under the number you specified, the display
shows the following message.

RECALLING
PROCRAM . ...

The test instrument is automatically reconfigured to the
setap stored in the specified program.

3.6.25 Performance

Use the Performance item to specify whether you are
using a G.821 standard or an M.2100 standard. The
following selections are available for the Performance
item:

G.B21
Select G.821 to use the CCITT Recommendation
(.821 performance analysis standard.

M.2100
Select M.2100 to use the CCITT Recommendation
M.2100 performance analysis standard.

Setup Categories
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3.6.26  Beeper
Use the Beeper item to turn the beeper ON or OFF.

When set to ON, the beeper beeps when you are viewing
the SUMMARY Results category and there is a change in
one of the items in the SUMMARY Results category.

3.6.27 FAS Resuits

Use the FAS Results item to specify whether you want the
FAS Errors result to be based on FAS bit errors or FAS
word errors. The following selections are available for
FAS Results,

BIT
When based on FAS bit errors, one FAS error is
counted for every bit that is in error in a FAS word.

WORD

When based on FAS word errors, one FAS error i3
counted when one or more errors occur in a FAS
word.

3.6.28 Time

Use the Time item to set the test instrument” s internal time
of day clock. The Time setting is used in the time and date
stamp that appears on all Prints and is displayed in the
Time result.

The format of the Time item is as follows:

Time 15:58

The current time is shown in a 24-hour HH:MM
(hour:minute) format.
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3.6.28 Date

Use the Date item to set the test instrument’s internal
calendar. The Date setting is used in the time and date
stampthat appears on all Prints and is displayed in the Date
result.

The format of the Date item is as follows:
Date 15/FEB/19%4

The current date is shown in the DD/MMM/YYYY
(day/month/year) format.

3.6.30 Memory Clear?

Use the Memory Clear? item to reset all battery-backed
memory locations to their factory default configurations.

CAUTION:  Be careful using the Memory Clear feature
because it permanently erases frommemory
all programs, results, and Prints that have
been stored.

To clear the test instrument’s memory, move the cursor to
the Memory Clear? item, and press SELLECT. The display
shows the following message.

Are You Sure? NO  YES

Mowve the cursor under the appropriate response (NO or
YES) and press SELECT.

If you select YES, the test instrument clears its battery-
backed memory. This process takes several seconds.
When completed, the test instrument is back in its factory
default setup and the Print Buffer is empty.

Setup Categories
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TEST RESULTS

4.1 OVERVIEW

The INTERCEPTOR 132A provides test results that give
you the information you need to qualify and maintain your
telecommunications circuits. INTERCEPTOR 132A test
results are grouped into the following categories.

SUMMARY

LOGIC & TIME
SIGNAL, CODE & FAS
CHAN, & SIGNALING
PERFORMANCE

To select the category you want to view, press RESULTS.
The test results included in that category are displayed in
the liquid crystal display.

NOTE: The displayed results pertain to the current test
only.

4.2 SUMMARY RESULTS

The SUMMARY Results category presents a helpful list
of the key results from the other results categories. The
SUMMARY category can include the following results.

Bit Errs (Bit Errors)

Patt Slip (Pattern Slip)

Patt Loss (Pattern L.oss)

Code Errs (Code Errors)

FAS Errs (FAS Errors)

MFAS Errs (MFAS Errors)

CRC Errs (CRC Errors)

Freq Appm (Frequency Deviation)
RT Delay (Round Trip Delay)

Test Results
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The SUMMARY category displays only those results
from the above list that have acquired a non-zero value
since the start of the current test and that are applicable for
the current test setup.

When the SUMMARY category is displayed and achange
occurs in one of the SUMMARY resulis, the beeper
sounds (if it is activated),

Also, before the INTERCEPTOR 132A is connected to
the circuit under test (and, therefore, before test results are
available), the SUMMARY results category displays the
following message:

Results Unawvall
When the INTERCEPTOR 132A is connected to the
circuit under test and test results indicate no errors, the
SUMMARY results category displays the following

message:

Regsults OK

4.3 LOGIC & TIME RESULTS

The LOGIC & TIME Results category includes results
based on bit errors detected in the test pattern and also
includes the current time and date setting. The LOGIC &
TIME category can include the following results.

Rev Pat (Received Pattern)
Bit Exrs (Bit Errors)

BER (Bit Error Ratio)

Patt Loss (Pattern Loss)

Patt Slip {Pattern Slip}

Elpsd Sec (Elapsed Second)
Test Sec (Test Second)

Time

Date

RT Delay (Round Trip Delay)
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Rev Pat

The Rev Pat (Received Pattern) result indicates the
test pattern that is being detected when the
INTERCEPTOR 132A is set up for automatic pattern
detection.

Bit Errs

The Bit Errors result indicates the number of biterrors
detected in the test pattern since pattern
synchronization was achieved.

BER

The BER (Bit Error Rate) result is the ratio of the
number of bit errors o the total number of bits
received.

Patt Loss

The Pattern Synchronization Loss result indicates the
number of times the receiver has lost pattern
synchronization.

Patt Slip

The Pattern Slips result indicates the number of
pattern slips detected in the received psendorandom
{2"N-1) test pattern. Pattern slips occur when one or
more bits of the test pattern are deleted or repeated.

Elpsd Sec

The Elpsd Sec (Elapsed Seconds) result indicates the
number of seconds that have elapsed since the test
was restarted.

Test Sec

The Test Seconds result indicates the number of
seconds that have elapsed since achieving pattern
synchronization.

Time

The Time result indicates the current time (in hours,
minutes, and seconds) in the following 24-hourformat:
HH:MM:SS.

4-3
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Date

The Date result indicates the current date (in day,
month, and year) in the following format: DD MMM
YYYY.

RT Delay

The Round Trip Delay result indicates the amount of
time it takes for a signal to travel to the looped-back
point in the network and back. (This test result is
available only when Pattern is set to DELAY.)

NOTE: To update this test result, press the
RESTART control.

The accuracy of this result is to the nearest bit (for
example, at 64 kbit/s the accuracy is +32 microseconds,
and at 2 Mbit/s the accuracy is +1 microsecond).
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4.4 SIGNAL, CODE & FAS RESULTS

The SIGNAL, CODE & FAS Results category contains
2.048 Mbit/s signal frequency and level measurements,
and contains results that are based on code and FAS errors.
The SIGNAL, CODE & FAS category can include the
following results.

Freq (Frequency)
Freq Appm (Frequency Deviation)
Bit Slip

Frame Slip

Level (dBnom)
Level (Vpeak)
Code Errs

Code Rate

FAS Errs

FAS Rate

MFAS Errs
MFAS Rate
CRC Errs

CRC Rate

FAS Word
NFAS Word
MFAS Word
CRC MF Wrd
REBEs

Sa6Bits

Descriptions of the SIGNAL, CODE & FAS results follow,

Freqg
The Freq (Frequency) result indicates the measured
frequency (in hertz) of the received signal.

Freq Appm

The Freq Appm (Frequency Deviation) result indicates
the peak value difference between the measured
frequency and the 2.048 Mbit/s internal clock,
expressed in parts per million (ppin).

Test Results




4

Test Results

INTERCEPTOR 1324 2Mbitls Analyzer

Bit Slip

The Bit Slip result indicates the difference between
the recovered clock of the receiver input and the
recovered clock of the 2M Reference Input. (The Bit
Stip result is available if Option 132A-1 is instailed.)

Frame Slip

The Frame Slip result is the Bit Slip result divided by
the number of bits per frame (256). . (The Frame Slip
result is available if Option 132A-1 is installed.):

Level (dBnom)

The Level (dBnom) result indicates the level of the
received signal, expressed in dB, relative to the 2
Mbit/s G.703 nominal value.

Level (Vpeak)
The Level (Vpeak) result indicates the peak Jevel of
the received 2 Mbit/s signal, expressed in volts.

Code Errs
The Code Errs (Code Errors) result indicates the
number of code viclations detected at 2 Mbit/s,

Code Raie
The Code Rate result is the Code Errs result divided
by the number of bits received.

FAS Errs

The FAS Errs (Frame Alignment Signal Errors) result
indicates the number of FAS words or FAS bits
received that contain an error. (FAS Errs measures
either FAS bit errors or FAS word errors depending
on the selection for FAS Results in the AUXILIARY
setup category.)

FAS Rate
The FAS Rate result is the FAS Errs result divided by
the number of bits received since the start of the test.
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MFAS Errs

The MFAS Errs (Multiframe Alignment Signal Errors)
result indicates the number of MFAS words received
since MFAS or MFAS-CRC synchronization that
contain an error.

MFAS Rate
The MFAS Rate result is the MFAS Errs result
divided by the number of bits received,

CRC Errs

The 2 Mbit/s CRC Errs (Cyclic Redundancy Code
Errors) result indicates the number of CRC-4 errors
received while in FAS-CRC or MFAS-CRC
synchronization.

CRC Rate

The CRC Rate result is the 2 Mbit/s CRC Esrs result
divided by the total number of CRC-4 sub-multiframes
received.

FAS Word
The FAS Word result is the FAS Word found in
Timeslot 0 of even-pumbered frames.

The format for the FAS Word result is C0011011,
where:

C Indicates the presence of a valid
CRC-4 code.

0011011 The normal Frame Alignment
Signal. {If an X appears in place
of any of the bit positions, it
indicates an error in the indicated
bit position.)

NFAS Word

The NFAS Word (“Not FAS” Word) result presents
the 8-bit byte found in Timeslot O of odd-numbered
frames (which do not contain a frame alignment
signal),

4-7
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The format forthe NFAS WordresultisCIABBBBE,

where:

C

BBBBB

MFAS Word

A “C” in the first bit position
indicates the presence of a valid
CRC-4 code.

Bitpositiontwo should always be
setto “1.”” (An“X” appearsif the
bit is received in efror.)

The following values in bit 3
indicate the absence or presence
of a FAS Distant alarm, as
indicated:

0 Absence

1 Presence

Spare bits that are used in various
applications recommended by
CCITT. When these bits are not
used, they should be set to “1.

The MFAS Word (Multiframe Alignment Signal
Word) result indicates the 8-bit byte found in
Timeslot 16 of Frame 0 of every multiframe.

The format for the MFAS Wordresult is MMMMbabb,

where:

MMMM

Normally, the MFAS is “0000.”
If an X appears in place of any of
the bit positions, it indicates an
error in the indicated bit position.

Spare bits. Normally set to “1.”
Indicates the absence {0) or

presence (1) of an MFAS Distant
alarm.
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CRC MF Wrd

The CRC MF Wrd (CRC Multiframe Word) result
indicates the values received in the Bit O position of
the eight consecutive NFAS words in 2 muitiframe.

The format for the CRC MF Word result is 00101114,
where:

001011 The CRC Multiframe Alignment
Signal. Ifan X appearsinplace of
any ofthe bit positions, itindicates
an error in the indicated bit
position.

ii International bits. The valuesthat
appear in these bit positions will
depend on the application.

REBEs

The Remote End Block Errors (REBEs) result
indicates the number of Remote End Block Errors
detected while in CRC-4 multiframe alignment with
REBEs turned on. The REBE Errs result is only valid
for 2 Mbit/s modes with CRC set to ON.

SabBits

The SabBits result displays the Sa6 loop code bits.
The Sab messages are applicable to 2M framed, 2M
Voice, 2M Nx64k/56k, 2M Mx64k/56k, and 2M 64k/
36k setups. The four Sa6 bits represent specific
network conditions, as follows:

0000 No loopbacks selected
1110, 0111,

1011, 0r 1101 NTPM frame sync loss
0001, 0019,

0100, or 1000 NTPM power loss
1111 NTPM AIS

4-9
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4.5 CHAN. & SIGNALING RESULTS

The CHAN. & SIGNALING (Channe! and Signaling)
results category contains results regarding the timeslots.
An example set of CHAN. & SIGNALING results (for
Timeslot 3) is shown below.

Test Results

Timeglot: 3

Active Timeslots:
F123s¢+789012»-5
M78esssves566¢901

Timesliot: 3

Rx Byte: 00011010
ABCD: 1101
Freq; 1966 Hz

Timeslot: 3
Peak: ~126
Level: -7 .86 dBm

The CHAN. & SIGNALING category can include the
following results.

Timeslot

Active Timeslots
Rx Byte

ABCD

Freq (Hz)

Peak

Level (dBm)
C-Bits

C-Bit Delay

Timeslot

The Timeslot line is displayed at the top of every page
of the CHAN. & SIGNALING display. The Timeslot
number (0 through 31) indicates the timeslot for
which the results are provided. To see the results for
a different timeslot, move the cursor to the timeslot
number and press SELECT.
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Active Timeslois
The Active Timeslots result provides a graphical
representation of timeslots 0 through 31 in the
following format:

FL23+¢2783012¢¢53
M78sesees5600901
where:

0-9 Indicates the last digit of the
timeskot number (0 to 31) of an
active timeslot. (A timeslot is
considered to be active when a
PCM signat with a level greater
than -35 dBm is detected on the
timeslot.)

F When FAS is present, an “F”
replaces the “0” of Timestot 0 to
indicate the presence of the FAS
word.

M When MFAS is present, an “M”
replaces the “6” of Timeslot 16 to
indicate the presence of the MFAS
word.

. Replaces a timeslot’s number in
the graphical representation to
indicate that the timeslot is idle.

Rx Byte
The Rx Byte (Received Byte) result indicates the §-
bit byte received in the selected timeslot.

ABCD

The ABCD result indicates the ABCD, or channel-
associated signaling (CAS), bits in the selected
timeslot. (The ABCD result is available only when
Framing is set to MFAS or MFAS-CRC))
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Freq
TheFreq (Freguency) result is the measured frequency
of the PCM-encoded signal in the selected timeslot,

Peak

The Peak result is the peak PCM code (1 through 27)
detected during the previous second in the selected
timeslot.

Level (dBm}
The Level result is the measured power (in dBm) of
the signal in the selected timeslot.

C-Bits
The C-Bits result displays the C-Bit information for

the RX voice channel in the following format:

Timeslot: 07

C-Bits
Logp 2M on
FO11100001001000

¥ out of C-Bit Framing synchronization, the C-Bits
show as either “I11111311111111" or
“00000000000000” depending on the received C-Bit
in the ABCD word.

C-Bit Delay

The C-Bit Delay is the delay between the time the last
C-Bit is sent and the C-Bit Word is received with the
acknowledgement bit (bit 8) low,

46 PERFORMANCE RESULTS

The PERFORMANCE Results category contains results
that are calculated according to CCITT Recommendation
G.821 or M.2100 depending on the Auxiliary Category
Performance selection (M.2100 or G.821). These results
are based on out-of-service bit error results that are
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extrapolated over time to determine useful information
reported as Performance results. For more information
about how these Results are calculated, see Appendix D.

The PERFORMANCE category can include the following
results.

G.821 Resulis M.2100 Results
Avl Sec ZAVIT
% Avl Sec 2 %AVIT
Unavl Sec 2UnaT
SES 2 SES
%SES 2 %SES
Err Sec 2ES

Deg Min 2 %EFS
% Deg Min 2 ESF
EFS

%EFS

Err-SES

BER-SES

46,1 G.821 Results

Avl Sec
Available Seconds, calculated as specified in CCITT
Specification G.821.

%Av] Sec
Percentage of Avalilable Seconds, calculated as
specified in CCITT Specification G.821,

Unavi Sec
Unavailable Seconds, calculated as specified in CCITT
Specification G.821.

SES
Severely Errored Seconds, calculated as specified in
CCITT Specification G.821.

Test Resulfts
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%SES
Percentage of Severely Errored Seconds, calculated
as specified in CCITT Specification G.821.

Err Sec

Frrored Seconds—The number of Available Seconds
that contain one or more errors, calculated as specified
in CCITT Specification G.821.

Deg Min
Degraded Minutes, calculated as specified in CCITT
Specification G.821.

%Deg Min
Percentage of Degraded Minutes, calculated as
specified in CCITT Specification G.821.

EFS
Error Free Seconds, calculated as specified in CCITT
Specification G.821.

%EFS
Percentage of Error Free Seconds, calculated as
specified in CCITT Specification G.821.

Err-SES

Bit Errors Minus Severely Errored Seconds — Total
bit errors, excluding errors that occurred during
severely errored seconds.

BER-SES

Bit Error Rate Minus Severely Errored Seconds —
The BER calculated over the test interval, excluding
severely errored seconds,
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4.6.2 iM.2100 Resuits

2ANT

Available Time (in seconds}, calculated as the total
number of seconds without a defect or an anomaly
rate below CCITT thresholds. This count does not
begin until ten consecutive available seconds are
detected. The count includes the first ten available
seconds.

8
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2%AVIT

Percentage of Avalilable Time, calculated as the ratio
of the number of available seconds to the total number
of test seconds, then multiplied by 100.

2UnaT

Unavailable Time, calculated as the total number of
seconds with a defect or an anomaly rate that exceeds
CCITT thresholds. This count does not begin until
ten consecutive unavailable seconds are detected.
The count includes the first ten unavailable seconds.

2 SES

Severely Errored Seconds, calculated as the total
number of seconds with a defect or an anomaly rate
that exceeds CCITT thresholds.

2 %SES

Percentage of Severely Errored Seconds, calculated
as the ratio of severely errored seconds to the total
number of available seconds, then multiplied by 100.

2ES

Errored Seconds — The number of Available Seconds
that contain one or more defects or anomalies. These
one-second intervals are not synchronized to the bit
errors (Error Analysis category).
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2 EFS
Error Free Seconds, calculated as specified in CCITT

Specification M.2100.

2 %EFS

Percentage of Error Free Seconds, calculated as the
ratio of error free seconds to the total number of
available seconds, then multiplied by 100.
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USING A PRINTER

5.1 OVERVIEW

You can set up the INTERCEPTOR 132A to create
various types of Prints. The Prints are placed in the
INTERCEPTOR 132A’s Print Buffer. The Print Buffer
can hold up to 50 standard (STD)} Results Prints or 500
Event Prints. The contents of the Print Buffer remain even
when the test instrument is powered off (because the
buffer is part of the test instrument’s battery-backed
memory). To send the contents of the Print Buffer to a
printer, connect a printer to the INTERCEPTOR 132A
and set up for printing. When a Print is sent to the printer,
the information is removed from the Print Buffer.

For information regarding how to create the following
types of Prints, see the indicated section.

Controls Print Section 5.2
Results Print Section 5.3
Anto Print - TIMED Section 5.4
Auto Print - EVENT  Section 5.5
Histogram Print Section 5.6

For information on how to connect a printer to an
INTERCEPTOR 132A and set up for printing, see
Section 5.7.

Using a Printer
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5.2 CONTROLS PRINT

A Controls Print provides a Print indicating the test
instrument’s current configuration.

To create a Controls Print, press the PRINTER
CONTROLS control on the INTERCEPTOR 132A. A
sample Controls Print follows.

CONTROLS PRINT 16:10:06 T-JAN-1994
Self Loop oN Err Insert OFF
Test Mode 2048K Transmitter ON
Tx Clock INT2048XK

Framing AUTO Pattern AUTO
Tx ABRCD 1101 Tx ALS Alarm QrF
Tx FAS Alarm OQFF Tx MFAS Alarm OFF
TX NFAS Clalllll Tx MFAS 00001all
Result Print SUM Auto Prints OFF
R8232 ModePRINTER RS232 Prt 2400,N,8
brinter ModeASCIT Printer Term CRLF
Hist Buf 0% OFF Hist Rslt SES
dtart 00/00:00 Len AUTO  00/00:01

Higt Tvpe GRAPH

5.3 RESULTS PRINT

A Results Print gives you a Print of the accumulated test
results. To create a Results Print, use the following
instructions.

1. Set up for the type of Results Print you want.

In the AUXILIARY category’s Result Print item,
select the desired type of Results Print.

2. To creaie a manual Results Print, press the
PRINTER RESULTS control.

When you press the PRINTER RESULTS control, 2
Results Print (of the type you have selected} is created.
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Following are descriptions of the types of Resuits Prints.

Results Print (Standard Format)

A Results Print in Standard (STD) format includes every
result maintained by the testinstrument. A sample Results
Print in Standard Format follows.

RESULTS PRINT

Rov Pat: 2715-1
BER: 0.E~-09
Patt Slip: 0
Test Sec: 3161
Freg ppm: -1
Frame Slip: No Ref
Level: 2.974 Vpeak
FAS Rate: 0.8-08
CRC Rate: §.8-06
CRC MF Wrd:00102111
FAS Errs: G
FAS Word: (0011011
MFAS Word: 00001011
%8ES: 0.0 %
$Deg Min: 0.0 %
Err Sec: 0
BErr-sSES: 0
Deg Min: 0
Unavl Sec: 0
FAS Sync: On
Patt Sync: On
CRC4: On
ATS: Off
FAS Dist: Qff
Patt Slip: Qff

16:10:15
Bit Errs:

Patt Loss:
Elpsd Sec:

Trog:
Bit Slip:
Level:

Code Rate:
MFAS Rate:

CRC

Errs:

Code Errs:
MFAS Errs:
NFAS Word:

2EFS:
EAV] Sec:
EFS;

SES:
BER~-SES:
Avl Sec:
Signal:

MFAS Bync:
Patt Invi:
Ts-16 AIS:
MEFAS Disgt:

T-JAN-19%4
¢

0

3161
2047998 Hz
Ne Ref
~{.1 dBnom

b
]
<o

= g b O D O My W

Using a Printer




Using a Printer

INTERCEPTOR 132A 2Mbitls Analyzer

Results Print (Summary Format)

A Results Print in Summary format provides a list of the
mostimportant results, as shownin the following example.

RESULTS PRINT 16:10:30 7-JAN-1894
Patt Losgs: ¢ MFPAS Brrs: 0
ALS: Cff MFAS Dist:Hist/OEf
%Av] Sec: 100.0 % Brr Sec: 2
%EFS: 9.9 % FE8ES: 0.%L %
%Deg Min: 0.0 %

Results Print (Signaling Summary Format)

A Results Print in Signaling Summary format lists up to
the last 250 signaling changes detected on the selected
voice timeslot since the start of the current test. Each
change of state is time and date stamped. A sample Results
Print in Signaling Summary Format follows.

SIGNALING SUMMARY 14:50:24 15-JAN-1894
TIMESLOT 0l ABRCD

14:49:08 15-Jan-1994 0101
14:49:13  15-Jan-1994 1101
14:4%:21 15-Jan-1594 0101
14:49:27 15-Jan~19%4 1101
14:49:40  15-Jan-19%4 01031
14:49:53  15-Jan-1994 1101
14150:21 15-Jan-1994 0101

5.4 AUTO PRINT — TIMED

A Timed Print is created automatically wheneveraspecified
amount of time clapses. A Timed Print Jooks just like a
Results Print, except that it is labeled TIMED PRINT
(instead of RESULTS PRINT or SIGNALING
SUMMARY). The type of Timed Results Print (SUM,
STD, or SIGNAL) depends on the setting of the Result
Print item.
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To create a Timed Print, use the following instructions.

1. Select the AUXILIARY setup category.

2.

Set Auto Print to TIMED.

3. Set Time Interval to the desired value

Determine the desired time interval between automatic
Timed Prints in hours and minutes (HH:MM).

5.5 AUTO PRINT — EVENT

An automatic Event Print is created whenever a specified
event occurs. The Print includes the name of the event, the
- accumulated value of the event since the beginning of the
test, and the date and time that it occurred.

To create an Event Print, use the following instructions.

1.

Select the AUXILIARY setup category.

2.  Set Auto Print o EVENT.

3. Set Event(s) to act as the Event Print trigger.

Each Event Print lists all the error types, alarms, and
events that occurred during the second the Event Print

was triggered.

Two sample Event Prints {ollow.

EVENT PRINT
HDRB3 Loss 0
FAS Lossg

ALS Present

gt

NO

EVENT PRINT
HOB3 Present YES

MFPrame Err 5
MFAS Sync OoN
MPAS Dist QOFF

16:11:35 7-Jan~1994
Patt Loga g
MFAS Loss O
16:11:35 T-Jan-1994
Pattern Sync YES
FAS Sync YES
AIS Clear NO
MFAS Dist Cleaxr

Using a Printer
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5.6 HISTOGRAM PRINT

A Histogram Print provides information regarding
accumulated results for a specified period of time. There
are two types of Histogram Prints: Graph and List.
Examples of the different formats of histogram prints,
depending on the specified setup, are provided at the end
of these instructions. For an explanation of the parts of a
Histogram Print, see Appendix 1.

To create a Histogram, use the following instructions.

Ensure the histogram buffer includes the desired
information.

1. If desired, clear the histogram buffer,
If the buffer contains information that you no longer
need, you can clear the histogram buffer by using the
Hist Buf Clear? item in the AUXILIARY setup
category. To find out how full the histogram buffer is
at any time, check the Hist Buf item in the
AUXILIARY setup category.

2. When desired, turn the histogram buffer on to
start collecting information.

To turn on the histogram buffer, in the AUXILIARY
category, set Hist Buf to ON. When the histogram
bufferis on, information for all histogrammable results
is continually stored in the histogram buffer.

Specify the format for the histogram print.

(To see examples of the various formats, see the diagrams
that follow this list of instructions.)

3. Select the AUXILIARY setup category.

4. Select Hist Type (GRAPH or LIST).

Use GRAPH to present the results information in the
form of a bar graph and proceed to Step 5.
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Use LIST to present the results information as a list of
ASCII characters and skip to Step 6.

Set Printer Mode {GRAPH or ASCII).

For non-graphics printers, use ASCII (so that the bars
of the graph can be represented using ASCH
characters). For graphics printers, use GRAPH or
ASCIL

Specify the histogram print information,

6.

Set the Hist Rslt item.

You can request a histogram for a single result or
histograms for all results.

Set Start and Len,
You can print all, or only a portion of, the contents of

~ the histogram buffer. Use Start to specify the start

time and Len to specify the amount of time to be
covered.

To print the entire contents of the histogram buffer,
set Start to 00/00:00 and setLento AUTO. If youfind
that all {or most) of the results are clustered around a
given time period, you can create another Histogram
Print — this time “zooming in” on a smaller time
period so that you can see that time period in greater
detail. (The minimum span of time on which you can
zoom in is 60 seconds.)

Create the histogram.

8.

Select the Hist Print? item and press SELECT.

5.6.1 Examples of Histogram Prints

a Histogram Print depends on the setting of Hist Type
(GRAPH or LIST) and, if Hist Type is set to GRAPH, the
setting for Printer Mode (GRAPH or ASCID.

Using a Printer
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Figure 5-1 is an example of a Histogram Print when Hist
Type is set to GRAPH and Printer Mode is set to GRAPH.

b The bars in the graph represent the test results.
et
£
ko
Q.
o]
)]
&
%)
>
§0:40 60:30 81:00 03:39 02:00 02:30 (3:00
“ime In Hours:Minuces
Relative To 16:44:02  T-Jan-1380
gtart Of Acquisitiom: 16:44:01 TCan-19%8
Start Of Print (BD/HH: H 20/0G:00
Duration Of Print {n0/ M) 80/00:83
Seconds Per Bar |5 3
Seconds Per Ber (DR/EHIMMES): 05/00:60:03
iast Second Of Data (DD/HH:MM:88):00/0G:02:49
Figure 5-1
Histogram Print (GRAPH; GRAPH)
5-8
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Figure 5-2 is an example of a Histogram Print when Hist
Type is set to GRAPH and Printer Mode is set to ASCIL
The bars in the graph are represented by columns of
asterisks. This type of setup is often used when you are
displaying a histogram on a non-graphics printer.

20:00 G630 41:00 51:30 82:09 02:30 03:08

Time In HMinutes:Seconds
Relative #o 14:44:02 7~Jan-1899

Start Of Acquisition: 16:44:01 7-Jan-19%0
Start Of Prist (DD/SH:MM): 4G/00:6¢

Duration Of Print (DD/ELIMM): 00/00:03

Secends Per Bar (Seconds): 3

Seconds Per Bar (DD/EH:MM:S&): 20/740:0G:03

Lagt Second OF Datae {DD/SH:MM:58):00/00:02:38

Figure 5-2
Histogram Print (GRAPH; ASCHi)
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Figure 5-3 is an example of a Histogram Print when Hist
Type is set to LIST. In this case, the bars in the graph are
replaced with numerical representation. (For an
explanation of the numerical representation used, see
Appendix D.) This type of Histogram Print is most often
used when the information is being used in a spreadsheet.

§ 7-Jan-1996

Bit frrg 0,0,7,4,4,6,9,4,0,0,8,0,2,0,5,0,0,¢,4,8,0,0,9,0,4,0,0,4,0,0,8,0,0,0
0, 2343, 8694, 5960, 5573, 9,4, 0,1723, 5760, 4808, 0,4, 14%4,4,0,0,0.5,0,0,8,
0,0,8,0,8,¢,80

*Sterage 1.1,1,1

16:44:01 7-Jan-1i35%

Stare 0 Pri i 104 50/00:08
Duraticn 0f Frinc 0¢/00:03
Seconds Per Bar {Seconds): 3

Seconds Per Bar (DU HH:¥M:SS): 00/30:06:83

rast Second OF Data (DO/IL:MM:SE}: 00/50:07:25

Figure 5-3
Histogram Print (Hist Type is LIST)

5.7 PRINTER SETUP

To print, connect the INTERCEPTOR 132A fo an
appropriate  printer  and configure  the
INTERCEPTOR 132A for operation with the printer.
(You can use any serial printer that is compatible with the
INTERCEPTOR 132A’s modified V.24 PRINTER /
REMOTE CONTROL port and that uses software flow
control, such as the TTC PR-40A Thermal Printer.} Use
the following steps to prepare to print.

Set up the INTERCEPTOR 132A.

1. Select the AUXILIARY setup category.

2. Set RS232 Mode to PRINTER.
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3. Select appropriate Prt Type.

If you are using TTC’s PR-40A printer, select
PR-40A. This selection automatically selects the
appropriate baud rate, parity, and data bits settings.

I you are using a different printer, select OTHER,
then set RS232 Port to the baud rate, parity, and data
bits that are appropriate for the printer you are using.

Set up the printer,

4,

Set the baud rate, parity, data bits, and number of
stop bits.

The printer must be set up for the same baud rate,
parity, data bits, and stop bits as the INTERCEPTOR
132A.

¥ you are using the PR-40A Thermal Printer, verify
that the DIP switches on the bottom of the printer are
set up 10 match the aotomatic settings on the
INTERCEPTOR 132A:

Baud Rate 2400
Parity None
Data Bits 8
Stop Bits 1

Connect the printer to the INTERCEPTOR 132A,

5.

Using the Printer/Remote Control cable (#31202),
connect the INTERCEPTOR 132A to the printer.

Use the 8-pin to 25-pin Printer/Remote Control cable
(Model 31202),to connect the INTERCEPTOR 132A
to the printer (See Figure 5-4). (For information
regarding the pin assignments for the Printer/Remote
Control cable, see Appendix A.)

Using a Printer
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Check the paper supply in the printer.

&-pin
connecior

S/

Back of Printer

L To AC power
(as hacessary)

Figure 5-4
Printer Connection

Prepare to print

7.

Poweronthe INTERCEPTOR 132A and the printer.

NOTE: Do not place the printer on line yet!

If desired, clear the Print Buffer.

"The Print Buffer stores Prints (including automatically-
generated Prints) for printing when a printer is
available. If you do not want to print any stored
Prints, clear the buffer. To clear the Print Buffer,
press the PRINTER CLEAR control. The display
shows the following message: Are You Sure NO
YES?. Position the cursor to the appropriate choice
and press SELECT. The display momentarily shows
the following message: CLEARING PRINT BUFFER.

Begin printing,

9.

To begin printing, place the printer on line.
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REMOTE CONTROL

6.1 OVERVIEW

You can control the INTERCEPTOR 132A by remote
control. Thatis, instead of configuring the INTERCEPTOR
132A by pressing the controls on the front panel and using
the SETUP categories, you can configure the
INTERCEPTOR 132A by typing in commands on a
computer keyboard. Andinstead of viewing test resultsby
observing the front panel of the INTERCEPTOR 132A or
by printing out the results, you can view test results by
displaying them on a compuler screen.

The INTERCEPTOR 132A complies with the command
symtax specified in IEEE-488.2 (1987). Among other
things, IEEE-488.2 supports certain common commands
and standardizes the numerical format for exponential
notations to make writing remote control programs less
complex.

For information on how to begin and to operate in remote
control, see Section 6.2. For an alphabetical list and
description of the remote control commands and queries,
see Section 6.3. For a description of Error Messages you
might see when operating in remote command mode, see
Section 6.4. For details regarding IEEE 488.2 status
register reporting, see Appendix B.

Remote Controf




. INTERCEPTOR 132A 2Mbitls Analyzer

6.2 REMOTE CONTROL OPERATION

If you have a suitable remote controller (such as a dumb
terminal, acomputer, or acontroller), perform the following
steps to set up for Remote Control operation.

1. Connect the 132A and the remote controlier.

The §-pin to 25-pin Printer/Remote Control cable
(Model 31202)isused to connect the INTERCEPTOR
132A to the remote controller. Plug the 8-pin round
connector into the INTERCEPTOR 132A PRINTER /
REMOTE CONTROL port, and plug the 25-pin D
connector into the appropriate port on the remote
controller.

Remote Control

NOTE: Since the same port on the test instrument is
used for printing and for remote control, the
printer and the remote controller cannot be
used atthe same time. However, information
that would normally be printed can be output
to the remote controller’s screen.

2. Power on the 132A and the remote controlier.

3. Set up the 132A to operate under remote control.

In the AUXILIARY category, set RS232 Mode to
REMOTE. Also, appropriately set the RS232 Port,
Printer Mode, and Printer Term items.

4, To begin type Control C at the remote controller.

A prompt character (>) appears on the controller
monitor to indicate that you can enter your first
command/query. When you enter the first command/
query, the LED for PANEL LOCK illuminates to
indicate that control is now at the controller (and not
at the front panel).

Initially, the controller is in “terminal” mode. In
terminal mode, the INTERCEPTOR 132A operates
interactively with the remote controller. That is, the
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INTERCEPTOR 132A provides a prompt character
(=) when it is ready to receive a command, echoes all
characters back to the remote controller, and transmits
EITOT TESPONSE MEessages.

If you do not want to see the commands/queries you
type in or any error messages, you can switch to
“computer” mode. In computer mode, the
INTERCEPTOR 132A provides an oufput to the
controller only in direct response to a query. The
conirofler receives no other output. Computer mode
lets you concentrate on the commands and responses,
without being interrupted by echoed statements or
eITOr Mmessages.

To switch to computer mode, type the following
command: MISC:RC_MODE COMP.

5. Whenyouarefinished using remote control mode,
return control to the front panel.

To leave remote control and return contrel to the front
panel, enter the LOCAL command.

6.3 COMMANDS AND QUERIES

The remaote control commands are messages that you can
send to the INTERCEPTOR 132A. The remote control
commands include commands that are standard with any
IEEE 488.2 interface, plus commands used to set up the
INTERCEPTOR 132A, commands to obtain tests results,
and miscellaneous commands. The remote controlqueries
are messages that you send to the INTERCEPTOR 132A
o request information.

Remote Control
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6.3.1 Syntax for Commands and Queries

The general format for entering commands is:

command:subcommand parameterl,parameter2
terminator

Note that there is a colon between the command and the
subcommand. And there is a space between the
subcommand and the first parameter (when there is a
parameter). And if there is more than one parameter, the
parameters are separated by a comuna. A command
always ends in a terminator. (The terminator is whatever
you have set it to be. See the SET:-TERM command.)
You may enter more than one command at a time. Just
separate the commands with a semicolon and when you
are finished entering commands, enter a terminator, as
illusirated below.

Remote Control

command:subcommand;command:subcommand
terminator

Additionally, when you type a string of commands, if they
all begin with the same command, you do not need to type
the command each time; just type the subcommand and
parameters as in the following example (which does not
repeat the “SET:” command before the “HSTC”
subcommand).

SET:HSTB OFF;HSTC
When you enter a series of commands in a single string, the

responses will be presented as a string separated by
semicoions.

6-4
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The follewing conventions are used in the representation
of the commands/queries presented in this section.

< > Substitute the appropriate value (in the
indicated format, as appropriate).

[xiviz} You must type x, ory, or 2.

(7] You may type ?, as desired.

NOTE: When an underscore (_) or quotation marks (*° *)
are shown in the command, you must include
them when you type the command.

6.3.2 Common Commands and Queries

The standard IEEE 488.2 commands and queries are listed
alphabetically in this section. These commands all begin
with an asterisk. Information that is entered using the
remote controller is shown in this bold typeface.

Where useful, an explanation and example are included.
Additionally, for the RES: queries, short forms of the
query are shown and “Not Ready Values” (NRV) are
indicated, as applicable. (The NRV is the response that is
provided when you type in a query and the result is not yet
available. When the result becomes available, it appears
on the monitor without the need for vou to repeat the
command.)

6-5
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*CLS
Clear Status command only

*ESE [<mask> | ?]
Event Status Enable command/query

The *ESE command sets the Standard Event Status Enable
Register bits. The value of the bits in the Standard Event
Status Enable Register determines which bits in that
register are enabled. When a bit of the Standard Event
Status Register and its corresponding enable bit are set,
the Event Status bit 5 (ESB) of the Stats Byte Register is
also set.

The *ESE? guery requests the current contents of the
enable register. When the Standard Event Status Register
is read, the value returned is the bit weights of all the set
bits at the time the byte was read.

The act of reading the Standard Event Status Enable
Register sets Bit 5 of the Status Byte Register.

The bits in the Standard Event Status Enable Register
include:

Bit 0 Operation Complete

Bit 1 Request Control

Bit 2 Query Error

Bit3 Device Dependent Error
Bit 4 Execution Error

Bit5 Command Error

Bit 6 User Request

Bit 7 Power On
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For additional information, see the *ESR and *STB
commands, and refer to Appendix B.

L
Example: s
S
>*ESE32 Enables bit 5 (Command Error) of the QL
Standard Event Status Enable Register. o
>*ESE?  Reads back the Standard Event Status %
Enable Register. =
32
*ESR?
Event Status Register query only

The *ESR? query requests the contents of the Standard
Event Status Register. The value returned is the weight of
all bits that are set at the time you read the byte. The
Standard Event Status Register is cleared after it is read.

The bits of the Standard Event Status Register include:

Bit 0 Operation Complete

Bit 1 0

Bit2 Query Error

Bit3 0

Bit4 Execution Error

Bit 5 Command Error

Bito 0

Bit7 Power On (sets Bit 5 of the Status Byte
Register)

The act of reading the Standard Event Status Register sets
Bit 5 of the Status Byte Register.

For additional information, see the *SRE and *OPC
commands, and see Appendix B.

Example:
>*ESR?  Requests the Event Status Register status.
32 Response indicates that a Command

Error occurred.
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*ST?
Individual Status query only
g The *IST? query requests device status information from
. the Parallel Poll Enable Register.
(@]
L
&
) *LRN?
QEJ Learn Device Setup query only
= The *LRN? query requests the current test setup. The
response lists the commands that are sent to the test
instrument at some later time to restore it to its present
setup.
*OPC[?]
Operation Complete command/query
Use the *OPC command to set the Operation Complete
(OPC) bit (Bit 1 of the Standard Event Status Register).
This bit is set when all pending device operations have
been completed. (For additional information, see
Appendix B.)
The response to the *OPC query is an ASCIL “1” in the
output queue when all pending device operations have
been completed.

Example:

>SET:TMOD 2048K; *OPC Sets the OPC bit 1
in the Standard
Event Status
Register after the
test mode has been
set to 2048K.

>SET:TMOD 2048K; *OPC?

1 Responds witha t
after the test mode
has been set to
2048K.

6-8
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*GPT?
Option Identification query only

The *OPT? query requests which options are installed in
the INTERCEPTOR 132A. A “0” represents an option
that is not installed. I no options are installed, a series of
seven (¥ sisreturned. Aninstalled optionisrepresented by
its name.

NOTE: Asnew options and capabilities are developed,
the number of elements in the response will
almost certainly change in future software
versions. However, the order and positions of the
currently defined options will not change.

Example:

>*"OPT? Requests the list of currently installed
options.

DELTA_PPM, 2M_REF,0,0,0, 0,0

*PRE [<int> | 2]
Paralle] Poll Enable Register command/query

Use the *PRE command to set the IST message of the
INTERCEPTOR 132A.

The *PRE? query requests the contents of the Parallel Poll
Enable Register. The value returned is the weight of all
bits that are set at the time you read the byte. The Parallel
Poll Enable Register is cleared after it is read.

The act of reading the Parallel Poll Enable Register sets
the IST message.

Remote Control
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The bits of the Parallel Poll Enable Register include:

"é Bit 0 Error Available
= Bit1 0
8 Bit 2 Test Status Summary
& B¥t 3 0
o Bit 4 t]
g Bit5 Event Status Summary
e Bit6 Master Status Summary
Bit 7 0
“PSC [<int> | 2]
Power-on Status Clear command/query
Use the *PSC command to set the power-on status cleat bit
setting of the INTERCEPTOR 132A, using the following
values for <int>.
1 TheINTERCEPTOR 132A automatically clears
all of the Status Enable Registers when powered on.
This setting prevents the INTERCEPTOR 132A from
generating a service request when it is powered on.
0 The INTERCEPTOR 132A does not clear the
enable registers when powered ON.
The *PSC? query requests the current power-on status
clear setting.
Example:
>*P8SC O Preserves the Status Enable Registers
through a power cycle.
>*PSC?  Requests the current value of the power-
on status clear setting.
0
6-10
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*RCL <int>
Recall Stored Test Setups command only

The *RCL command causes the INTERCEPTOR 132A to
recall a stored test setup. This command is the same as the
Program Recallitemin the AUXILIARY category. Unlike
the Program Recall item, however, the remote control and
printer device selections are not changed, nor isthe R§232
setting changed. This exception ensures that remote
control operation can continue after the *RCL command
is issued. Valid program numbers are 0 to 9.

Example:
>"RCL 3 Recalls stored test setup
number 3.
*RST
Reset to factory defaults. command only

The *RST command sets the INTERCEPTOR 132A to its
factory defanlt settings.

*SAV <int>
Save test senups. command only

The *SAV command saves the current cofiguration of the
test instrument, and under the pumber you specify. (Valid
numbers are 0 through 9.} This command is the same as
the Program Store item in the AUXILIARY category.

Exampie:

>*SAV 3 Saves the current test setup as
Setup #3.

Remote Control
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*SRE [«mask> | ?]
Service Request Enable Register command/query

The *SRE command sets the Service Request Enable
Register bits. The value of the bitsin the Service Request
Enable Register determines which bits in the Service
Request Register are to be enabled. When a bit of the
Service Request Register and its corresponding enable bit
are set, the Master Summary Status (MSS) bit 6 of the
Status Registeris also set. The Master Summary Status bit
represents the summary of all the status registers, queues,
and buffers.

The *SRE?query responds with the current contents of the
Service Request Enable Register. When the Service
Request Enable Register is read, the value returned is the
bit weights of all bits that are set at the time the byte is read.

The act of reading the Parallel Poll Enable Register sets
Bit 6 of the Status Byte Register.

The bits of the Service Request Enable Register include:
Bit 0 Error Available

Bit 1 Print Available (PAV)
Bit 2 Test Status Summary

Bit 3 0
Bit 4 0
Bit 5 Event Status Summary
Bit6 0
Bit 7 0

For additional information, see the *STB command, and
see Appendix B.

Example:

>"SHE 2 Enables Bit 1 (Print Available,
PAV) to set the Master Status
Summary bit.

>*SRE? Requests the SRE register status.

2 The INTERCEPTOR 132A
responds with the current value
of the SRE register.
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*STB?

Status Byte query only
The *STB? query requests the current value of the status
byte. When you read the Status Byte Register, the value

returned is the bit weight of all bits that are set at the time
you read the byte.

The bits read include:

Remote Controf

Bit Error Available (EAV)
Bit | Print Available

Bit 2 Test Status Summary
Bit 3 0

Bit 4 0

Bit 5 Event Status Summary
Bito Master Status Summary
Bit7 0

For additional information, see the *SRE command, and
see Appendix B.

Example:
>*STB?  Requests the Status Byte register status.
33 Indicates that the ESB and EAV bits are
set.
*TRG
Trigger command only

The *TRG command executes a device trigger, causing
the INTERCEPTOR 132A to clear all results. This
command is similar to the RESULT:CLEAR command.
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*TST?
Self-Test query oniy

Use the *TST? query to find out whether the
INTERCEPTOR 132A passed or failed its last self-test.
The INTERCEPTOR 132A performs a self-test when
powered on. The *TST? query does not cause a self-test
to be performed. A response to a *TST? query of “0”
indicates that no problems were encountered during the
self-test. A response of “1” indicates that a problem
occurred during the self-test. Possible problems identified
by the self-test are ROM failure, RAM failure, and
NOVRAM loss,

Example:
>*T8T?  Requests the self-test status.
0 Self-test was successful.
WAL
Wait command only

The *WAI command causes all previous commands to
complete before executing any other commands or queries.

NOTE: The INTERCEPTOR 132A executes all
commands serially. Therefore, the *WAI
commangd is not necessary.

Example;

>SET:TMOD 64K; *WAI; SET:FRM AUTO<term>
Causes all commands previous to
the *WATI command to execute
before starting the commands afier
*WAL
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6.3.3 Status Commands and Queries
STATUS:ALRM?

Status: Alarm

query only

The STATUS:ALRM? query requests the current contents
of the Alarmregister. The value returned is the bit weights
of all the set bits at the time the byte was read.

The bits of the Alarm register include:

Bit 0
Bit 1
Bit2
Bit3
Bit 4
Bit 5
Bit 6
Bit7

AIS

T§-16 AIS
FAS Distant
MFAS Distant
0

0
0
0

The act of reading the contents of the register sets Bit 1 of
the Test Sumnmary register.

Example:

>STATUS:ALRM? Returns an integer indicating

12

the status of the Alarm register.
A FAS Distant alarm and
MFAS (TS16) Distant alarm
are being received.

STATUS:ALRM_EN [<mask> | 7]

Alarm Enable

command/query

The STATUS:ALRM_EN command is used to activate
the alarms indicated by a “1” in the mask, The mask isa
number that is the decimal equivalent of the binary number
in the register (where Bit 7is the Most Significant Bit). To
enable a given alarm, specify a number that places a “1” in
that alarm’s bit position.

Remote Control
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The STATUS:ALRM_EN? query requests the current
contents of the Alarm register. The value retarned is the
bit weights of all the set bits at the time the byte was read.

The bits read include:

Bit0 AlIS

Bit1 TS-16 AIS
Bit 2 FAS Distant
Bit3 MFAS Distant

Bit4 0
Bit5 0
Bit6 0
Bit 7 0
Example:

>STATUS:ALRM _EN 4 Enables the FAS Distant
alarm (bit 2), since
410 = 1002,

>

STATUS:ALRM_HIST?
Status: Alarm History query only

The STATUS:ALRM_HIST? query responds with an
integer indicating which history alarms are activated.

The bits read include:

Bit 0 AIS

Biti TS-16 AIS

Bit 2 FAS Distant
Bit 3 MFAS Distant

Bit 4 0
Bit5 0
Bit6 0
Bit 7 0
Example:

>STATUS:ALRM_HIST 8 The MFAS Distant
history alarm (bit 3) is
active.
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STATUS:CLEAR_ERR
Status: Clear Error Message Queue command only

The STATUS:CLEAR_ER command clears all error
messages from the buffer.

STATUS:CLEAR_PR
Status: Clear Printer command only

The STATUS:CLEAR_PR command clears the Print
Buffer. (it also clears the bit in the Status byte that tells
whether or not Prints are available.)

STATUS:ERROR?
Status: Error Message ' query only

Requests the most recent error message from the error
buffer. If no error messages are in the buffer, the following
message is retorned: “No Error”.

STATUS:LINE?
Status: Line query only

The responsetoa STATUS:LINE? query is abit-weighted
value indicating the contents of the Line register, The bits
of the Line register reflect the current states of the input
signal and include the following bits.

Bit 0 Signal Present
Bit 1 FAS Sync

Bit 2 MFAS Sync
Bit 3 Pattern Sync
Bit4 Pattern Invert

Bit 5 CRC
Bit6 0
Bit 7 0

Remote Control
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The act of reading the Line Register sets Bit 0 of the Test
Summary register.

Example:
>STATUS:LINE? Reads the Line register.
11 The value 11 (=1+248)

indicates that signal
presence, FAS sync, and
pattern sync are detected.

STATUS:LINE_EN [<mask> | ?]
Status: Line Enable Register command/query

The STATUS:LINE_EN command is used to activate the
lines indicated by a “*1” in the mask. The mask is a number
that is the decimal equivalent of the binary number in the
register (Bit 7 is the Most Significant Bit). To enable a
given line, specify a number that places a“1” in that line’s
bit position,

The Line Enable Register contains a mask value for the
bits to be enabled in the Line History register.

The act of reading the Line Enable Register sets bit Oof the
Test Summary register.

For additional information, see Appendix B.
The bits read inciude:

Bit0 Signal Present
Bit ! FAS Sync
Bit2 MFAS Sync
Bit3 Pattern Sync
Bit4 Pattern Invert
Bit5 CRC

Bit6 0

Bit7 Pattern Slip
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STATUS:LINE_HIST?
Status: Line History Register query only

The response to the STATUS:LINE_HIST? query is a bit-
weighted value indicating which bits are high in the Line
History register. Bits O through 5 are sel when the
corresponding bits in the Line Register transition from 1
to 0 (indicating a loss of synchronization). Bit 7 is set
when a pattern slip occurs. A non-zero value in this
register indicates that a problem occurred since the last
time the register was read.

Reading the register resets all bits to 0, and sets Bit 0 of the
Test Summary register.

The bits read include:

Bit O Signal Present
Bit 1 FAS Sync
Bit2 MFAS Sync
Bit3 Pattern Sync

Bit4 0
Bit 5 0
Bité 0

Bit7 Pattern Slip

Example:

>STATUS:LINE_HIST? Reads the Line History
register.

1 The value 11 (=8+2+1)

indicates that the
INTERCEPTOR 132A
has lost pattern sync,
FAS Sync, and signal
presence since the
register was last read.

Remote Control
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STATUS:PRINT?

Status: Print guery only

Remote Control

The STATUS:PRINT? query gets the most recent Print
that was stored in the remote control buffer. (You canuse
the *STB command to determine if Bit 1 of Status Byte is
set to indicate that there is a Print in the remote control
buffer.) The example below shows a typical sequence of
commands for use in viewing Prints. (For more
information, see the commands included in the example,

andthe STATUS:CLEAR_PR and SYSTEM:RC_PRINT

commands, and Appendix B.)

Example:
>SYSTEM:RC_PRINT

Enables the remote control

Print Buffer.

>MISC:PRT:CTRL Causes a Controls Print to be
created and stored in the remote

control buffer.

>*STB Requests the value of the Status

Byte.

2 This response indicates that
' there i1s a Print in the remote

control buffer.

>STATUS:PRINT? Requests that the most recent
Print stored in the remote
control Print Buffer be
displayed on the remote

controller’s monitor.

STATUS:TEST?

Status: Test Summary Register query only

The response to the STATUS:TEST? query is a bit-
weighted valueindicating the contents of the Test Summary
register. (The bits of the Test Summary register are set
according to the corresponding bits in the Line Status

Summary and Alarm Status registers.)

When one or more bits of the Test Summary Register is
set, Bit 2 of the Status Byie register is set. For more

information, sec Appendix B.)
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The bits of the Test Summary register include:

Bit ¢ Line Status Summary
Bit1 Alarm Status Summary

Bit2 0
Bit3 0
Bit 4 0
Bit 5 0
Bit6 0
Bit 7 0
Example:
>8TATUS:TEST?  Read the Test Summary
register.
2 The AIS Alarm Summary bit is
set high.

STATUS:TEST_EN [<mask> | 7]
Status: Test Summary Enable Register command/query

The STATUS:TEST_EN command sets the Test Summary
Enable register bits, The STATUS:TEST_EN command
is used to activate the lines indicated by a ““1” in the mask.
‘The mask is a number that is the decimal equivalent of the
binary number in the register (where Bit 7 is the Most
Significant Bit). To enable a given line, specify a number
that places a ““1” in the appropriate bit position.

When a bit of the Test Summary register is set and its
corresponding bit in the Test Summary Enable register is
also set, the Test Summary Status bit (Bit 2) of the Status
Byte register is set.

The bits in the Test Summary Enable register include:

Bit 0 Line Status Summary

Bit1 Alarm Status Summary
Bit2
Bit3
Bit4
Bit 3
Bité
Bit7
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The STATUS:TEST_EN? query requests the contents
of the Test Summary Enable register. The
STATUS:ALRM_EN? query responds with an integer
indicating which alarms are activated. Reads the currently
enabled condition.

SYSTEM:RC_PRINT [ON | OFF}
System: Remote Control Print Buffer ~ command only

The SYSTEM:RC PRINT command tums the remote
control Print Buffer on or off. If the Print Bufferis off, you
cannot send information to it.

Example:

>SYSTEM:RC_PRINT ON ¥nables printing to
the remote control
Print Buffer.

6.3.4 Setup Commands and Queries

SET:2MREF [BRG | TRM | MON | 7]
Set the 2M Reference Input. command/query

This command is available only if Option 132A-1 is
installed.

SET:64K:RX [<timeslot> | 7]
Set the 64 kbit/s Receive Timeslot. command/query

SET:64K:TX [<timeslot> | ?]
Set the 64 kbit/s Transmit Timeslot.  command/query
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SET:ABCD [“<4-bit string>"1 7]
Set the ABCD (signaling) Bits. command/query
Use this command to specify the values of the ABCD (or

signaling) bits in the transmitted signal. (Also see
SET:IABCD.)

Example:

>8SET;ABCD “1010”  Setsthe signaling bits to 1010,

>SET:ABCD? Requests the current setting of
the signaling bits.

“1010” The signaling bits are set to
1010,

SET:ADJF([3121117)]
Set the number of Adjacent FAS Errors.command/query

SET:AUPR:[OFF | TIMED | EVENT | 7]
Set the auto print function. command/query

SET:BEEP [ON | OFF | 7]
Set the beeper. command/query

SET:CBITS [“<15-bit string>" | 7]
Set the 15-bit C-Bit string. command/query

SET:CHRT:[NORM | REST! ?]
Set the channel rate. command/query

SET:CODE_RATE:[1E-315E-3 | ?]
Set the error insertion rate for code errors. command/guery

SET:DATE [“<DD/MMM/YYYY>"]

Set the date, command only
Example:
>SET:DATE “02/JAN/1995” Sets the date to be
the second day of
January 1993,

Remote Control
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SET:ERRT:[LOGIC | CODE | FAS [ ?]
Set the error type. command/query

SET:EVPR:ALR [ON IOFFI?]
Set the Events Print Alarms trigger.  comumand/query

SET:EVPR:FRM [ON IOFF17]
Set the Events Print Framing trigger.  command/guery

SET:EVPR:LOG [ON IOFFi?]
Set the Bvents Print Logic trigger. command/query

SET:EVPR:SIG [ON |OFF(?]
Set the Bvents Print Signaling trigger. command/query

SET:FASERR [BIT | WORD | ?]

Set FAS Error. command/query
SET:FRMG
[AUTOIMFASCIMFASIFASCIFASIUNFRI 7]

Set: Framing. command/query

SET:HSTB [ONIOFFICLEARI 7]

Set Histogram Buffer. command/query
SET:HSTC
Clear the histogram buffer. command only
SET:HSTF?
Request how full the histogram buffer is. query only
Example;
>SET:HSTF?  Requests how full the histogram
buffer is.
54 ‘The histogram buffer is 54% full.
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SET:HSTL [“<DD/HH:MM>"1"AUTO” I"END” 1 ? ]
Set the histogram length, command/query

Used to set (or request) the histogram’s length. You can
specify the amount of time, specifying values for the day,
hour, and minute, as follows:

DD 00 to 99

HH 00 to0 23

MMOO to 59

For more information (and a complete example), see the
SET:HSTM and SET:HSTS commands.

SET:HSTM [AUTO | MAN | 7]
Set the histogram mode. command/query

Used to set (or request) the histogram mode, which may be
automatic (AUTO) or manual (MAN), Whensetto AUTO,
you cannot use the SET:HSTL command until after you
enter the SET:HSTM MAN command. When set to MAN,
you can use the SET:HSTL command to set the length of
the histogram,

Example:

>SET:HSTM? Requests the current setting,

AUTO The current mode is AUTO.

>SET:HSTM MAN Sets the mode to manual so
that the length can be set
using the SET:HSTL
command,

>SET:HSTL “02/23:09” Sets the histogram length to
be 2 days, 23 hours, and 9
minutes long.

>BET:HSTL? Requests the histogram
length.

“02/23:09" The histogram length is 2
days, 23 hours, and 9
minutes.

Remote Control

6-25




Remote Control

6-26

INTERCEPTOR 132A 2Mbit/s Analyzer

SET:HSTP[?]
Set the Histogram Print. query only

Use the SET:HSTP? query to find out whether or not there
is a histogram in the Print Buffer. If there is 2 histogram
in the Print Buffer, the request triggers the printout.

SET:HSTR [SIG_LOSS | FAS_LOSSI
MFAS_LOSS | PATT_LOSS | AIS|I TS16_AISI
FAS_DIST | MFAS_DIST | PATT_SLIPI
BIT_ERRSI CODE_ERRSI|I FAS_ERRSI!
MFAS_ERRS| CRC4_ERRSI UNAVL_SECI
ERR_SEC| SES! ALL 1 7?]

Set the histogram results. command/query

SET:HSTS [“<DD/MHH:MM>"" | 7]
Set the histogram start time. command/query

Used to set (or request) the histogram's start time.

The values used in the length parameter may be as follows:
DD 00 to 99
HH 00 to 23
MMOO to 59

The start time is relative to the titne the histogram buffer
was turned on. For example, if the histogram buffer is
turned on today at 2:00 pm, and you want the Histogram
Print to contain that portion of the histogram starting at
3:15 pm tomorrow, DD/HH:MM would be 01/01:15.
Therefore, you must know when the histogram buffer was
turned on. (Often, the start time is the same as the buffer
turn-on time. In that case, the start time is 00/00:00.)
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Example:
>SETHSTS “01/01:15”

>SET:HSTS?

"01/01:15”

Tells the INTERCEPTOR
132A that the histogram
portion to be eventually
printed is to bethat portion
that begins one day and
one hour and fifteen
minutes  after the
histogram buffer was
turned on.

Requests the histogram
start time.

The histogram’s start time
is one hour and fifteen
minuates  after  the
histogram buffer was
turned on.

SET:HSTT [GRAPH | LIST | 7]

Set the histogram type.

command/query

SET:ABCD [“<4-bit string>" | ?]

Set the transmit idle ABCD bits.

(See also SET:ABCD.)

command/query

SET:LOGIC_RATE[1E-3 | 5E-3 | 7]
Set the error insertion rate for logic errors. command/query

SET:LPBACK [OFF | CBITS | SAGBITS | 7]

Setect the ISDN loopback code.

command/query

SET:LPBACK_PGM [“<4-bit string>" | ?]
Set the loopback programmable

4-bit code.

command/query

Remote Control
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SET:MEMCLR
Memory Clear. command only

SET:Mx64K:RX [“<32-bit string>"1 ?]
Set the non-adjacent receive timeslots to be selected or not
selected. command/query

Used to indicate which receive timeslots are selected. A
selected timeslot is indicated by a “1”; a non-selected
timeslot is indicated by a*“0.”” The 32-bif string represents
timeslots 0 through 31.

Example:
>SET:Mx64K:RX00101100000000000000000000000000”
Sets Timeslots 2, 4, and 5 to be
active.

SET:Mx64¥K:TX [“<32-bit string>" 1 ?]
Set the non-adjacent transmit timeslots to be selected or
not selected. command/query

Used to indicate which transmit timeslots are selected. A
selected timeslot is indicated by a “1”; a non-selected
timeslot is indicated by a “0.” The 32-bit string represents
timeslots O through 31.

SET:Nx84K:RX [<start timeslot>, <number of
timeslois> | ?]

Set adjacent receive timeslots

to be selected. command/query

Used to indicate which receive timeslots (0 through 31)
are selected. In <start timeslot>, enter the number of the
first selected timeslot. In <number of timeslots>, enter
the total number of selected timeslots. (The overall rate
equals the rate for one of the timeslots times the number of
timeslots selected. To set the individnal timeslotrate, see
SET:CHRT)

Example:
>SET:Nx64K:RX 3,3 Selects receive timeslots 3,
4, and 5.
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SET:Nx64K:TX [<start timesiot>, <number of
timeslots> | ?]

Set adjacent transmit timeslots

to be selected. command/query

Used to indicate which transmit timeslots are selected.
The timeslots are numbered 0 through 31. In
<start timeslot>, enter the number of the first selected
timeslot. In<number of timeslots>, enter the total number
of selected timeslots. (The overall rate equals the rate for
one of the timeslots rimes the number of timeslots selected.
To set the individual timeslot rate, see SET:CHRT.)

Example:

>SET:Nx64K TX? Requests selected transmit
timeslots.

4,2 Timeslots 4 and 5 are
selected.

SET:PATT [AUTO | MARK | SPACE | 1:11 1:3
i1:41 2761279 2M1 12851 272012723 |
QRSS | TSBYTE | PRGM | DELAY 1 7]

Set Pattern. conunand/query

SET:PERF [M2100 | G821 |?]
Select performance measurement type. command/query

SET:PGRC <number>

Program Recall. command only
SET:PGST <number>
Program Store command only

Remote Control
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SET:PORT [“<baud, parity, data bits>" | ?]
Set the RS232 port configuration. command/query

The following values may be used.

Baud 300, 1200, 2400, 4800, 9600

Parity N (no parity), E (even parity), or O (odd parity)
Data Bits 7or 8

Example:

=>SET:PORYT “2400,E,8” Sets the port’s
configuration.

SET:PRGPAT [“<1- to 24-bit string>"1 ?]
Set the programmable pattern. command/query

SET:PTHRU [ON | OFF | ?]
Set Pass-Through, command/query

SET:REBE [ON | OFF | 7]
Set Remote End Block Errors, command/query

SET:ASPR [SUM | STD | ?}
Set Resualt Print. command/query

SET:SAG_LPBACK [IDLE | 2M_NPTM |
2M_LEPM | 2M_PROG | 71

Select the ISDN Sab6 bits

loopback code. command/query

SET:SUBCH[112131417]
Select the 16K subchannel within a 64K timeslot.
command/query

SET:SYNTH [50 fo 20480001 ?]
Set the synthesizer rate. command/query

SET:TERM [CRLFILFICR17?]
Set Terninator. command/query

NOTE: Whenentering this command, you must terminate
the command with the previously-selected
termination character.
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SET.TIME [“<HH:MM>"]
Set Time, command only

Specify the time in the format shown, using & 24-hour
clock.

Example:

>SET:TIME “23:59”  Sets the time to be one
minute before midnight.

SET:TMINT [“<HH:MM>" | 7]
Set Time Interval (for TIMED Prints). comm&nd/query

SET:TMOD [2048K | VOICE | 64K | Nx64K |
Mx64K 1?]
Set Test Mode, command/query

SET:TMSL_CPLNG [ON | OFF | 7]
Set Timeslot Coupling. command/query

SET:TSBYTE [“<8-bit string>" | 7]
Set Timeslot Byte (when pattern is TSBYTE).
command/query

SET:TSIDL [“<8-bit string>" | ?]
Set Timeslot Idle. command/query

SET:TX [ON | OFF | 7]
Set Transmitter. command/query

Used to turn the 2 Mbit/s Transmitter on or off {to conserve
power).

SET:TXAL:AIS [ON | OFF | 7]
Set Transmit Alarm AIS. command/query

SET:TXAL:FAS [ON | OFF | 7]
Set Transmit Alarm FAS. command/qaery

Remote Controf
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SET:TXAL:MFAS [ON | OFF | 7]

Set Transmit Alarm MFAS. command/query
g SET:TXCLK [INT | REC | PPM-50 |PPM+100}
S IPPM-100 | PPM+501 2ZMREF | ?]
O Set Transmit Clock. command/query
£ (NOTE: The PPM and 2MREF selections are valid only
£ if Option 132A-1 is installed.)
]
h'
SET:TXCOD [AMI | HDB3 | ?]
Set Transmit Coding. command/query
SET:TXMFAS [“<4-bit string> “ ]
Set Transmit MFAS Word. command/query
SET:TXNFAS [“<8-bit string>"1]
Set Transmit NFAS Word. command/query
SET:VF_FREGQ [300 to 3000 | 7]
Set the transmitted VF frequency. command/query
SET:VF_LEVEL [-20.0 to +3.0 1 ?]
Set the transmitted VF level. command/query
6.3.5 Result Commands and Queries
RES:%AVL_SEC?
Results: Percentage of Available Seconds  query only
Short form: RES: %AVLS?
Not Ready Value:  -1.00
RES:%DEG_MIN?
Results: Percentage Degraded Minutes query only
Short form: RES:%DEGM?
Not Ready Value:  -1.00
6-32
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RES:%EFS?
Results: Percentage of Error-Free Seconds

Not Ready Value:  -1.00

RES:%SES?
Results: Percentage of Severely Errored
Seconds

Not Ready Value:  -1.00

RES:2 %EFS7
Results: Percentage of M.2100 Error-Free
Seconds

RES:2 %AV_T?
Results: Percentage of Available Time

NOTE: Only valid in M2100 performance.
RES: 2 %EFS?
Results: Percentage of Error-Free Seconds
NOTE: Only valid in M2100 performance.
RES:2_%SES?

Results: Percentage of Severely Errored
Seconds

NOTE: Only valid in M2100 performance.
RES:2_AV_T7

Results: Available Time (in seconds)
NOTE: Only valid in M2100 performance.
RES:2_EFS?

Results: Error-Free Seconds

NOTE: Only valid in M2100 performance.

RES:2 ES?
Results: Errored Seconds

NOTE: Only valid in M2100 performance.

query only

query only

guery only

query only

query only

query only

query only

query only

query only

Remote Control
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RES:2_SES?
Results: Severely Errored Seconds

NOTE: Only valid in M2100 performance.

RES:2_UNA_T?
Results: Unavailable Time (in seconds)

NOTE: Only valid in M2100 performance.

RES:2M_FREQ?

Results: 2 Mbit/s Signal Frequency
Short form: RES:2MFREQ?
Not Ready Value: -1

RES:2M_FREQ_PPM?

Resuits: 2 Mbit/s Frequency Delta ppm.
Short form; RES:2MFRQP?
Not Ready Valie:  +0

RES:2M_LEVEL_DBNOM?
Results: 2 Mbit/s Level dB nominal

Short form: RES:2MLVLD?
Not Ready Value:  -96.9

RES:2M_LEVEL_VPEAK?
Results: 2 Mbit/s Level Voltage Peak

Short form: RES:ZMLVLV?
Not Ready Value:  -1.00

RES:ABCD? <timeslot>
Request the ABCD bits.

query only

query only

query only

query only

query only

query only

query only

Returns the value of the four signaling bits (ABCD bits).

Not Ready Value:  “NOT READY”
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RES:ACTIVE_TIMESLOTS?
Results: Active Timeslots query only

Responseis astring of charactersindicating which timeslots
are active. For more information, see “Active Timeslots.”
{Also see the RES: TIMESLOT command.)

Short form: RES:ATMSL?
Not Ready Value:  “NOT READY™

Example:
>RES:ATMSL.? Asks which timeslots are active.
S T NS - B, 567..01"

Timeslot 0 containsthe FAS Word;
MFAS is not being used; and
Timeslots 3,4, 11,12, 25, 26, 27,
30, and 31 are active. Note that
only the last digit of the timeslot
namber is shown (for example,
Timeslot 25 appears as a 5 and
Timeslot 31 appears as a 1}, and
the timeslots are in listed in
sequence (0 through 31).

>RES:TMSI. 25 Announces that timeslot 235 will
be the timeslot to view.

>RES:TMSL? Requests the values for the
timeslot.

“10111001” Timeslot 25 contains the indicated
values.

RES:AVL_SEC?
Results: Available Seconds query only

Short form: RES:AVLS?
Not Ready Value: -1

RES:BER?
Results: Bit Error Rate query only

Not Ready Value: -1.06E +0

Remote Control
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RES:BER_SES?
Results: Bit Error Rate Minus SES bit errors query only

2 Short form: RES:BSES?

S Not Ready Value:  ~1.0E + 0

W

3 RES:BIT_ERRS?

g Results: Bit Errors query only

&2 Short form: RES:BTER?
Not Ready Value: -1
RES:BIT_SLIP?
Results: Bit Slips query only
Short form: RES:BITS?
Not Ready Value; -1
No Reference -0
The “No Reference’’ value indicates that the information
cannot be supplied because the required external 2 Mhbit/
s reference signal is not avaitable.
RES:CBITS?
Results: C-Bits string query only
RES:CODE_ERRS?
Results: Code Errors query only
Short form: RES:CDER?
Not Ready Value: -1
RES:CODE_RATE?
Resuilts: Code Error Rate query only
Short form: RES:CDRT?
Not Ready Value: -1.0E+0
RES:CRC_ERRS?
Results: CRC Errors query only
Short form: RES:CRER?
Not Ready Value: -1
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RES:CRC_MF_WORD?

Results: MFAS Word query only
Short form: RES:CMWD?

Not Ready Valie:  “NOT READY™

RES:CRC_RATE?

Resuits: CRC Brror Rate query only
Short form: RES:CRRT?

Not Ready Value: -1.0E + 0

Remote Control

RES:DATE?
Results: Date guery only

Not Ready Value: “0 Jan, 0000”

RES:DEG_MIN7?

Results: Degraded Minutes query only
Short form: RES:DEGM?

Not Ready Value:  +1

RES:DISP:HOLD:[ON | OFF | ?]
Display Hold command/query

- Used to turn the Display Hold on or off (or to check the
statas of Display Hold). This remote control command
has the same effect as that of pressing DISPLAY HOLD
on the front panel of the test instrurment.

RES:EFS?
Results: Error Free Seconds query only

Not Ready Value: -1

RES:ELPSD_SEC?
Results: Elapsed Seconds query only

Short form: RES:EL.PS?
Not Ready Value: -1

RES:ERR_SEC?
Results: Errored Seconds query only

Short form: RES:ERRS?
Not Ready Value: -1
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RES:ERR_SES?

Results: Bit Errors Minus SES query only
g Short form: RES:ESES?
S Not Ready Value: -1
W
& RES:FAS_ERRS?
g Results: FAS Errors query only
& Short form: RES:FSER?
Not Ready Value:  +1
RES:FAS_RATE?
Results: FAS Error Rate query only
Short form: RES:FSRT?
Not Ready Value:  -1.0E+ 0
RES:FAS_WORD?
Results: FAS Word query only
Short form: RES:FSWD?
Not Ready Value: “NOT READY”
RES:FRAME_SLIP?
Results: Frame Slip query only
Stort form: RES:FSLP?
Not Ready Value:  +0
No Reference -0
The “No Reference” value indicates that the information
cannot be supplied because the required external 2 Mbiv/
s reference signal is not available.
RES:FREQ7? «<timeslot>
Results: Frequency query only
Not Ready Value: -1
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RES:HELD:<result>?
Results: Held Result query only

Returns the specified result using the information from the
snapshot in the remote control buffer.

Example:
>RES:HOLD Saves all current results.
>RES:HELD:BER? Requests the saved BER
result.
1.5 E+d The BER result was 1.5 x
104,
RES:HIST:RESET
History Reset command only
RES:HOLD
Results: Hold command only

Stores a snapshot of all results in the remote control buffer.
For more information and a complete example, see the
RES:HELD? query.

RES:LEVEL_DBM? <timeslot>
Results: Level (in dBm) query only

Short form: RES:LVLO? <timesiot>
Not Ready Value:  -99.9

RES:MFAS_ERRS?

Results: MFAS Errors query only
Short form: RES:MFER?

Not Ready Value: -1

RES:MFAS_RATE?
Results: MFAS Error Rate query only

Short form: RES:MFRT?
Not Ready Value: -1.0E +0

Remaote Control
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RES:MFAS_WORD?
Results: MFAS Word query only

Short form: RES:MFWD?
Not Ready Value:  “NOT READY”

RES:NFAS_WORD?
Results: NFAS Word query only

Used to obtain the Not FAS Word result. For more
information, see NFAS Word in the SIGNAL, CODE &
FAS category.

Short form: RES:NFWD?
Not Ready Value:  “NOT READY”

RES:PATT_LOSS?
Results: Pattern Loss query only

Short form: RES:PATL.?
Not Ready Value: -1

RES:PATT_SLIP?
Results: Pattern Slip guery only

Short form: RES:PATS?
Not Ready Value: -1

RES:PEAK? <timeslot>
Resulis: PCM code peak query only

Not Ready Value:  -899
RES:RCV_PAT?
Results: Receive Pattern query only

Short form: RES:RCVP?
Not Ready Value: “NOT READY”

RES:RESTART

Results: Restart command only
RES:RTD?
Results: Round Trip Delay query only
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RES:RX_BYTE? <timeslot>
Results: Receive Byte query only

Short form: RES:RXBT? <timeslot>
Not Ready Value: “NOT READY”

RES:SA6BITS?

Results: Sab Bits string query only
RES:SES?
Results: Severely Errored Seconds query only

Not Ready Valge: -1

RES:TEST_SEC?
Resuits: Test Seconds query only

Short form: RES:TSTS?
Not Ready Value: 1

RES:TIME?
Results: Time query only

Used to obtain the current time setting (giving the hour,
minute, and second in HH:MM:SS format).

Not Ready Value: “00:00:00”

RES:TIMESLOT [ <timeslot| ? ]
Results: Timeslot command and query

For information and a complete e¢xample, see the
RES:ACTIVE_TIMESLOTS command.

Short form: RES:TMSL [<timesiot> | ?]

RES:UNAVL._SEC?

Results: Unavailable Seconds query only
Short form: RES:UVLS?

Not Ready Value: -1

Remote Control

6-41




INTERCEPTOR 132A 2Mbitls Analyzer

6.3.6 Miscellaneous Commands and
Queries

LOCAL

Remote Control

LOCK][?]

Local Control command only

Sets the INTERCEPTOR 132A to local control mode.
(Enables all controls on the INTERCEPTOR 132A.)

Lock command/query

Completely disables the controls on the front panel of the
test instrument ~ including PANEL LOCK. Therefore,
the only way to unlock the front panel after sending this
command is to send the UNLOCK command. This
command is useful to prevent changes being made on the

front panel while in remote control mode.

In the response to the query, a 0 indicates that the panelis
not locked, and a 1 indicates that the panel is locked.

MISC:DISP:HOLD [ON | OFF | ?]

Miscellaneous: Display Hold command/query

MISC:ERRIN:RATE [ON | OFF | 7]

Miscellaneous: Error Insert Rate command/query

MISC:ERRIN:SNGIL.

Miscellaneous: Error Insert Single command only

MISC:HIST:RESET

Miscellaneous: History Reset command only

MISC:PRT:CLEAR[?]

Miscellaneous: Print Clear command/querry
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MISC:PRT:CTRL[?]
Miscellaneous: Print Controls command/querry

MISC:PRT:RSLT[?]
Miscellaneous: Print Results command/querry

MISC:RC_MODE [TERM | COMP | 7]
Miscellancous: Remote Control Mode command/query

MISC:RCV [M120 T120iB120] M75!
T751B7517]
Miscellaneous: Receiver Input Mode — command/query

MISC:SLFLP [OGN | OFF | 2]
Miscellaneous: Self Loop command/query

MISC:VOL [<number> | 7]
Miscellaneous: Volume command only

Used to set (or check) the volume level of the speaker. To
set the volume level, specify a number from 0 (to silence
the speaker) to 9 (the loudest).

REMOTE
Remote Control command only

Sects the test instrument to remote control. In remote
control, all controls on the front panel of the test instrument
are disabled except PANEL LOCK,

UNI.OCK
Unlock command only

Enables the PANEL LOCK control. (See the LOCK
command.)

Remote Control
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6.4 ERROR MESSAGES

If aremote control command or query is typed incorrectly,
the INTERCEPTOR 132A responds with an error message.
The error messages that the INTERCEPTOR 132A can
send are listed below alphabetically with a description of
the error message. When youreceive one of these messages,
check the last command you entered and be sure to enter
it correctly.

2M Reference Input Option Not Installed.

This error message is caused by requesting the bit slips
results when Option 132A-1 is not installed, You may
receive this message in response when you send the
following query: res:bits?

Argument out of Range.

This error message is caused by sending a value that is
invalid for the associated register. You may receive this
message in response when you send the following
commands: *ese, *sre, status:line_en, status:alrm_en,
status:test_en.

Bitstring Too Long.

This error message is caused by sending a bit string with
too many bits (for example, sending 9 bits instead of
sending 8 bits). You may receive this message inresponse
when you send one of the SET: commands.

Bitstring Too Short.

This error message is caused by sending a bit string with
too few bits (for example, sending 3 bits instead of sending
8 bits). You may receive this message in response when
you send one of the SET: commands.

Cannot Set Length - Auto Mode Enabled.

This error message is caused by sending a length value
when length is set to AUTO. You may receive this
message in response when you send the following
command: set:hstl.
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Incorrectly Formed Histogram Length.

This error message is caused by sending a histogram
length that is not in the “DD/HH:MM” format. You may
receive this message in response when you send the
following command: set:hstL

Incorrectly Formed Histogram Start Time.

This error message is caused by sending a Histogram Start
Time that is not in the “DD/HH:MM” format. You may
receive this message in response when you send the
following commands: set:hsts.

Invalid Bit String.

This error message is caused by sending a bit string that
contains characters otherthan binary (for example, sending
123435678 instead of 10110110}, You may receive this
message in response when you send one of the SET:
commands,

invalid Date String.

This error message is caused by sending a date parameter
that is not in the proper format. You may receive this
message in response when you send the following
command: set:date.

Invalid HH:MM Time String.

This error message is caused by sending a time that is not
between 00:00 and 23:39 (inclusive). You may receive
this message in response when you send the following
cominands: set:time and set:tmint.

Invalid Value.

This error message is caused by sending a value that is
invalid for the associated register. You may receive this
message in response when you send one of the SET:
commands.

Remote Control
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Length Must Be > 0.

This error message is caused by requesting a Histogram
Print when the length value is 0. You may receive this
message in response when you send the following
command: misc:prizhist?

No Memory For Print Request.

This error message is caused by requesting a Histogram
Print when there is no space available in the Print Buffer.
You may receive this message in response when you send
the following query: misc:pri:hist?

No Such Event During Specified Time.

This error message is caused by requesting a Histogram
Print when the selected histogram result has not occurred
within the specified time. You may receive this message
in response when you send the following query:
misc:prichist?

Print Buffer Is Empty.

This error message is caused by requesting a Histogram
Print when no Prints are pending. You may receive this
message in response when you send the following query:
status:print?

Program Number Out of Range.

This error message is caused by sending a program number
thatis not between 0 and 9. You may receive this message
in response when you send the following commands:
set:pgst, *rcl, and set:pgre.

Request Invalid In This Setup.

This error message is caused by sending a configuration
command that is invalid for the current setup. You may
receive this message in response when you send one of the
SET: commands.

Result Not Available.

This error message is caused by requesting a result value
before it is available. You may receive this message in
response when you send one of the RES: commands.
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Save Number Out of Range.

This error message is caused by sending a save number
thatis not between 0 and 9. You may receive this message
inresponse when you send the following command: *sav.

Start Time Must Be <= Elapsed Time.

This error message is caused by requesting a Histogram
Print when the start time is greater than the elapsed time.
You may receive this message in response when you send
the following query: misc:pri:hist?

Start Time Must Be <= Stored Time.

This error message is caused by requesting a Histogram
Print when the start time is greater than the stored time.
You may receive this message inresponse when you send
the following query: misc:prt:hist?

Timeslot out of range.

This error message is caused by sending a timeslot value
that is not within the range for the selected configuration.
You may receive this message in response when you send
the following queries: resirxbt?, res:abed?, res:freq?,
res:peak?, and res:1vi0? This error message may also be
sent in response to the following commands: set:64k:rx,
set:64k:tx, set:nx64kirx, and set:nx64k:tx.

Unrecognized 2M Reference.

This error message is caused by sending an invalid 2M
reference parameter. You may receive this message in
response when you send the following command:
set:2mref,

Unrecognized Alarm State.

This error message is caused by sending an invalid alarm
state parameter. You may receive this messageinresponse
when you send the following command: set:txal,

Unrecognized Auto Print.

This error message is caused by sending an invalid auto
print parameter. You may receive this message in response
when you send the following command: set:aupr.

Remote Control
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Unrecognized Channel Rate.

This error message is caused by sending aninvalid channel

when you send the following command: set:chrt.

Unrecognized Display Hold State.

Remote Control

rate parameter. You may receive this message in response

This error message is caused by sending aninvalid display
hold state parameter. You may receive this message in

response when you send the following command:

misc:disp:hold.

Unrecognized Error Insert State,

This error message is caused by sending an invalid error
state parameter. You may receive this message inresponse
when you send the following command: misc:errin:rate.

Unrecognized Error Type.

This error message is caused by sending an invalid error
type parameter. You may receive this messageinresponse

when you send the following command: set:errt.

Unrecognized Event Print State.

This error message is caused by sending an invalid event
print state parameter. You may receive this message in
response when you send the following command: set:evpr.

Unrecognized Framing State.

This etror message is caused by sending aninvalid framing
state parameter. You may receive this messageinresponse

when you send the following command: set:frmg.

Unrecognized Histogram Buffer Action.

This error message is caused by sending an invalid
histogram buffer action parameter. You may receive this
message in response when you send the following

command: set:hsth.
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Unrecognized Histogram Resulis,

This error message is caused by sending an invalid
histogram result parameter. 'Youmay receive this message
in response when you send the following command:
set:hstr.

Unrecognized Histogram Type.

This error message is caused by sending an invalid
histogram type parameter. You may receive this message
in response when you send the following command:
set:hstt,

Unrecognized Pass Through Mode.

This error message is caused by sending an invalid pass-
through mode parameter. You may receive this message
in response when you send the following command:
set:pthru.

Unrecognized Pattern.

This error message is caused by sending an invalid pattern
parameter, You may receive this message in response
when you send the following command: set:patt.

Unrecognized Port Configuration.

This error message is caused by sending an invalid port
configuration parameter. You may receive this message
in response when you send the following command:
set:port.

Unrecognized Receive Mode.

This error message is caused by sending an invalid receive
mode parameter. Youmay receivethis message inresponse
when you send the following command: misc:irev.

Unrecognized Remote Control Mode.

This error message is caused by sending an invalid remote
control mode parameter. You may receive this message in
response when you send the following command:
misciremode.

Remote Control
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Unrecognized Result Print.

This error message is caused by sending an invalid result
print parameter. You may receive this message inresponse
when you send the following command: set:rspr.

Unrecognized Self Loop State.

This error message is caused by sending an invalid self
loop state parameter. You may receive this message in
response when you send the following command:
misc:slflp.

Unrecognized Terminal Type.

This error messageis caused by sending an invalid terminal
type parameter. You may receive this message inresponse
when you send the following command: set:term.

Unrecognized Test Mode.

This error message is caused by sending an invalid test
mode parameter. You may receive thismessage inresponse
when you send the following command: setitmod.

Unrecognized Timeslot Coupling State.

This error message is caused by sending an invalid timeslot
coupling state parameter. You may receive this message
in response when you send the following command:
set:tmsl_cplng.

Unrecognized Transmitter State.

This error message is caused by sending an invalid
transmitter state parameter. You may receive this message
in response when you send the following command:
settx.

Unracognized Tx Clock.

This error message is caused by sending an invalid transmit
clock parameter. You may receive thismessage inresponse
when you send the following command: set:txclk.
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Unrecognized Tx Coding.

‘Thiserrormessage is caused by sendinganinvalid transmit
coding parameter. You may receive this message in
response when you send the following command: set:txcod.

Volume out of range.

This error messageis caused by sendinganinvalid volume
rangeparameter. Youmayreceive this message inresponse
when you send the following command: misc:vol.

Remote Control
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APPLICATIONS

74 OVERVIEW

You can use the INTERCEPTOR 132A in a variety of
testing applications for 2 Mbit/s signals. For a description
of the various testing scenarios, how to set up for each
testing situation, and how to interpret the test results, see
the appropriate subsection that describes the appropriate 2
Mbit/s test,

7.2 IN-SERVICE MONITORING A 2048
KBIT/S CIRCUIT

The INTERCEPTOR 132A is an excellent tool for in-
service (non-intrusive) testing of 2048 kbit/s links. The
primary advantage of in-service testing is that the link
under test does not have to be removed from service. This
means that no unnecessary down time is incurred. In
addition, data- or time-specific problems can be hard to
isolate using out-of-service methods.

Foraniliustration of how to configure the INTERCEPTOR
132A to measure the overall performance of an in-service
2048 kbit/s link, see Figure 7-1. (The monitor point is
shown between the Network Terminating Equipment and
a Pulse Code Modulation Multiplexer.)

INTERCEPTOR 1828
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Figure 7-1
In-Service Monitoring of a 2.048 Mbit/s Circuit

2048 Mol Link
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Test Setup

1. Perform the Basic Setup Procedure.
Verify that the PANEL L.OCK and SELFLOOP
LEDs are off.

2. TEST MODE category.
Since you will be performing full-bandwidth
tests, set Test Mode to 2048K. (For VOICE
monitoring, see Section 7.4.)

3. CONFIGURATION category.
To maximize battery life, set Transmitterto OFF.
Set Praming to the format used on the 2048 kbit/
s link that you are testing {or set Framing to
AUTO).

4, AUXILIARY category.
If you are using a printer, set all printer-related
setup items as desired. (For more information,
see Section 5.) Check the Time and Date items to
verify that they are set for the current time and
date.

5. RECEIVER control.

Press the RECEIVER control to select MON (for
connection af a resistor-isolated monitor jack) or
BRIDGE (for connection at a resistor-isolated
monitor point), and to select 120€ or 7583, as
apptopriate. (I the Receiver is set incorrectly,
the test instrument can still appear to work
correctly, butitis highly sensitive to data pattern,
signai shape, noise, and other factors.)

6. RECEIVER connector.
Using the selected RECEIVER connector,
connect the test instrument to the monitor point
of the circuit being tested.
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Test Resuits

1. Check the error resuits,

To analyze the performance of a 2048 kbit/s link
{while it is in-service), you can check the circuit
CRC-4 error results, frame (FAS and MEPAS)
errorresults, REBEs (Remote End Block Frrors),
or code error results, When available, CRC-4
error results provide a good indication of overall
link performance. However, note that Digital
Cross-connect Systems and Automatic Cross-
connect Equipment (DCS/ACE) generally are
considered terminals (source/sink devices) for
2048 kbit/s links. Thus, CRC-4 errors received
on one 2048 kbit/s link are not passed through to
other 2048 kbit/s links terminating on the same
DCS/ACE,

2.  Checkthe STATUS & ALARMS LEDs.
Verify proper detection of signal, framing, pattern,
and absence of alarms.

3.  Check for timing problems.
To check for timing problems, perform a bit slip/
frame slip test (See Section 7.8).

7.3  OUT-OF-SERVICE TESTING A
2048 KBIT/S CIRCUIT

Out-of-service testing is performed by sending a test
pattern over anew circuit at installation time or an existing
circuit that has been taken out of service. Circuit down-
time is the major disadvantage of out-of-service techniques.
However, circuit down-time is not a problem when
commissioning anew 2048 kbit/s circuit. In addition, out-
of-service testing is sometimes used to find marginal
components on existing links that cannoteasily be identified
using in-service techniques. Overall, out-of-service testing
provides a more reliable and thorough analysis of circuit
guality,

7-3

Applications




Applications

INTERCEPTOR 132A 2Mbitls Analyzer

INTERGEPTOR 1324
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Figure 7-2

Out-of-Service Testing of a 2048 kbit/s Circuit

Test Sefup

1.  Perform the Basic Setup Procedure.

Verify that the PANEL LOCK and SELFLOOCP
LEDs are off.

2. Set Test Mode to 2048K.

3.  Set CONFIGURATION category items.

Set Transmitter to ON,

Set Framing to the format used by the circuit
under test or set Framing to AUTO.

Set Loopcodes to OFF (not performing loopback
testing) or to the appropriate terminating
equipment for the circuit under test (CBITS or
SAGBITS).

Set Tx Clock to INTERNAL (or INT 2048K if
Option 147-1 is installed).

Generally, set Pattern to apseudorandom patterni,
such as 2715-1 or 2223-1. (These patterns are
good choices because they simulate live traffic.)

4. Set ALARM/SIGNAL category items.

Set each type of Tx Alarmto OFF (no alarms will
be generated).
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5. Check AUXILIARY category items.
H you are using a printer, set all printer-related
setup items as desired. (For more information,
s¢e Section 5). Check the Time and Date items
to verify they are set for the current time and date.

6. Set RECEIVER control to TERM.
Select TERM because you will be conducting an
out-of-service test, and to select 120£2 or 7562, as
appropriate.

7. Connect to the RECEIVER connector.
Using the selected RECEIVER connector,
connect the testinstrument to the receive direction
of the circuit that is being tested.

8. Connect o the TRANSMITTER connector.
Using the appropriate TRANSMITTER
connector, connect the test instrument to the
transmit direction of the circuit that is being
tested.

Test Results

1.  Checkthe STATUS & ALARMS LEDs.
Verify proper detection of signal, framing, pattern,
and absence of alarms,

2. Check the SUMMARY Results category for
evidence of error conditions.

3. Check G.821 performance results
In the PERFORMANCE Results category, the
(.821 performance results provide an excellent
means of verifying overall quality of the link
under test.

4. Print histograms and results information (if
desired),

Applications
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7.4  ANALOG/DIGITAL TESTING OF A
VOICE CHANNEL

You can use the INTERCEPTOR 132A on the digital
(line) side of a PCM multiplexer (mux). First usea Voice
Frequency (VF) test set to insert a test tone into the analog
input of a voice channel card in the mux (as shown in
Figure 7-3). Then use the INTERCEPTOR 132A to
measure the level and frequency of that test tone as it is
received. You can also use the INTERCEPTOR 132A’s
speaker to monitor the voice channel (with or without a
test tone present) to identify severe noise problems.

When a noise or level problem is reported on a voice
circuit, you can use the INTERCEPTOR 132A to help
isolate the problem to a particular channel card in a PCM
mux or to the 2048 kbit/s circuit itself.

Figure 7-3
A/D Testing of a Voice Channet

Test Setup
1.  Perform the Basic Setup Procedure.
Verify that the PANEL LOCK and SELF LOOP

LEDs are off.

2. Set Test Mode to VOICE.
With this setting, the speaker is enabled.
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Set the CONFIGURATION category items.
Set Transmitter to QFF {this is a receive-only
test). Set Framing to the format used by the link
under test or set Framing to AUTO.

Select the timeslot to be tested.

Check the AUXILIARY category items.
If you are using a printer, set all printer-related
setup items as desired (refer to Section 5). Check
the Time and Date items to verify they are set for
the current time and date.

Set RECEIVER controf to MON or BRIDGE.
Press the RECEIVER control to select MON or
BRIDGE mode as appropriate and to select 120£2
or 758}, as appropriate.

Connect to the RECEIVER connecior,
Using the selected RECEIVER connector,
connect the test instrument to the monitor point
of the circuit that is being tested.

Test Results

1.

Check the STATUS & ALARMS LEDs.
Verify proper detection of signal, framing, pattern,
and absence of alarms.

Monitor the timesiot over the speaker.
{To specify the voice channel to be monitored,
select a receive timeslot in the RxTS item in the
TIMESLOTS Setup category or in the Timeslot
itemn in the CHAN. & SIGNALING Results

category.)

Verify received frequency and signal level,
In the SIGNAL, CODE & FAS Results category,
verify properreceived frequency and signal level.

Applications
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4. Check Active Timeslots for live traffic.
Inthe CHAN. & SIGNALING Results category,
check the Active Timeslots result to verify or
identify the channels that contain live traffic.
Also, for the selected timeslot(s), check the Rx
Byte, ABCD, Freq (Hz), Peak, and Level {dBm}
results.

7.5 TROUBLESHOOTING AN NX56 OR
NX64 KBIT/S CIRCUIT

You can use the INTERCEPTOR 132A to isolate a fault
on an Nx64 kbit/s (or Nx56 kbit/s) circuit. Simply take the
suspected adjacent timeslots out of service, transmit an
appropriate test pattern over the selected timeslots, and
check the error results at various points along the circuit.
As shown in Figure 7-4, the test pattern ¢an be generated
on the data {customer) side of an NTE by another
INTERCEPTOR 132A. Note that while the data circuit
under test must be taken out of service in this procedure,
all other circuits on the 2048 kbit/s link remain in-service.

Test Setup

Use the following steps to set up the INTERCEPTOR
132A that is used for monitoring at the exchange.

1. Perform the Basic Setup Procedure.
Verify that the PANEL LOCK and SELF LOOP
LEDs are off.

2.  Set TEST MODE category items.
Set Test Mode to Nx64 K.
Set Channel to NORMAL or RESTRICTED,
depending on the type of circuit under test (Nx64
or Nx56 kbit/s, respectively).
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1. Perform the Basic Setup Procedure.
Verify that the PANEL LOCK and SELF LOOP
LEDs are off.

2. Set TEST MODE category items.
Set Test Mode to Nx64 or Mx64, as appropriate.
Set Channel to NORMAL or RESTRICTED,
depending on the type of circuit under test (Nx64
or Nx56 kbit/s, respectively).

Applications

3.  Setthe CONFIGURATION category items.
Set Transmitter to ON.
Set Framing to the format used by the circuit
under test when in service (or set Framing to
AUTO).
Set Loopcodes to OFF (not performing loopback
BERT testing) or to the appropriate terminating
equipment for the circoit under test (CBITS or
SAG6BITS).
Set Tx Clock to INTERNAL (or INT 2048K if
Option 147-1 is installed).
Generally, set Pattern to a pseundorandom pattern,
such as 2715-1 or 2423.1. (These patterns are
good choices because they simulate live traffic,)

4, Select the timeslots to be tested.
If the timeslots used in the transmit and receive
direction are not the same, then set Coupling to
Tx=Rx.

5.  Set ALARM/SIGNAL category items.
Set each type of Tx Alarm to OFF (so that no
alarms are generated).

6. Check AUXILIARY category Hems,
If you are using a printer, set all printer-related
sctup items as desired. (For more information,
see Section 3). Check the Time and Date items to
verify they are set for the current time and date.
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7. Set RECEIVER control to TERM.
This is an out-of-service test that requires cable
equalization, and to select 1200 or 75£), as
appropriate.

8. Connect o the RECEIVER connector.
Using the selected RECEIVER connector,
connect the test instrument to the receive direction
of the circuit that is being tested.

Applications

9. TRANSMITTER connector.
Using the appropriate TRANSMITTER
connector, connect the test instrument to the
transmit direction of the circuit that is being
tested.

Test Results

1.  Check the STATUS & ALARMS LEDs.
Verify proper detection of signal, framing, pattern,
and absence of alarms.

2, Check the SUMMARY Results for any errors or
events.

3. Check the G.821 or bit error resuits,
At the end of the circuil commissioning test
period, record the bit error results or the G.821
performance analysis results as desired. Check
the results to determine if they meet acceptable
limits so that the circuit can be qualified.

4. If desired, print histograms and results
information.
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7.7  MONITORING 2048 KBIT/S
CIRCUITS FROM DS3 ACCESS
POINTS USING A T-BERD 305 OR
T-BERD 310 ANALYZER

You can use the INTERCEPTOR 132A in conjunction
witha TTCT-BERD 305, ora T-BERID 310 DS3 Analyzer
equipped with 2048 kbit/s drop capability, (o monitor a
2048 kbit/s circuit from a DS3 (45 Mbit/s) signal access
point. For example, when you are troubleshooting a 2048
kbit/s North America-to-Europe gateway circuit on the
North American side, the INTERCEPTOR 132A (located
at the D83 monitor point) works with a second 2048 kbit/s
test set (located at a 2048 kbit/s circuit input) to perform
an out-of-service test. However, the INTERCEPTOR
132A can also be used to perform in-service tests on 2048
kbit/s circuits from DS3 monitor points. For adiagram of
& typical test setup, see Figure 7-6.

2,048 3k
Tont P-'hm

INVERKRERHGR Ta24,

FHERD M0 w"'
INTERGEITOR
pre

HEES

Figure 7-6
Monitoring a 2 Mbit/s Circuit From a DS3
Access Point

NOTE: Use the instructions below to set up the receiving
INTERCEPTOR 132 A located at the DS3 monitor
point. It is assumed that the transmitting 2048
kbit/s test set has been configured to generate a
suitable test patiern, such as 2715-1 or 2/23-1
and has been configured to use the framing mode
normally used on the 2048 kbit/s circuit under
test. It is also assumed that the T-BERD 305 or
T-BERD 310 has been properly configured to
drop the 2048 kbit/s circuit under test.

Applications
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Test Setup

1.

Perform the Basic Setup Procedure.

Verify that the PANEL LOCK and SELF LOOP
LEDs are off.

Set Test Mode to 2048K.

Set the CONFIGURATION category items.

Set Transmitter to OFF to conserve battery life.
Set Framing and Pattern to the framing and
pattern used by the transmitting fest set.

Check AUXILIARY category items.

If you are using a printer, set all printer-related
setup items as desired. (For more information,
see Section 5). Check the Time and Date items
to verify they are set for the current time and date.

Set RECEIVER control to TERM.

TERM mode provides proper termination of the
T-BERD 305/310 2048 kbit/s output, and it
enables selection of 120€2 or 75Q as appropriate
for compatibility with the 2048 kbit/s output
from the T-BERD 305/310.

Test Resulis

1.

Check the error results.

To analyze the performance of a 2048 kbit/s link
(whileitisin-service), you can check the circuit’s
CRC-4 error results, frame (FAS and MFAS)
errorresults, or code error resuits, Whenavailable,
CRC-4 error resuits provide a good indication of
overall link performance. However, note that
Digital Cross-connect Systems and Automatic
Cross-connect Equipment (DCS/ACE) generally
are considered terminals (sourcefsink devices)
for 2048 kbit/s links. Thus, CRC-4 errorsreceived
on one 2048 kbit/s link are not passed through to
other 2048 kbit/s links terminating on the same
DCS/ACE.
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2. Check the STATUS & ALARMS LEDs,
Verify proper detection of signal, framing, pattern,
and absence of alarms.

3.  Check for timing problems.
To check for timing problems, perform a bit
slip/frame slip test (See Section 7.8).

7.8 PERFORMING A BIT SLIP/FRAME SLIP
TEST

You can use an INTERCEPTOR 132A that includes
Option 132A-1 to perform a bit slip or frame slip test
when, for example, you are troubleshooting a 2048 kbit/s
link to the customer premises (as shown in Figure 7-7).
The INTERCEPTOR 132A performs atiming analysis to
compare the 2M clock recovered from the circuit with the
2M reference from the network equipment to measure any
drift in the recovered clock from the reference clock. An
in-service test can be performed using the MON or
BRIDGE input.

INTEACEPTOR 1624

Diy#ai

Eronm- Intmenationnd
Camuct BOH Netnork
Sysbam .

Figure 7-7
Performing a Bit Slip or Frame Siip Test

Applications
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Test Setup

1.  Perform the Basic Setup Procedure.
Verify that the PANEL LOCK and SELF L.LOOP
LEDs are off.

2 Set Test Mode 1o 2048K.

Applications

3. Setthe CONFIGURATION category items.
Set Transmitter to ON.
Set Framing to the format used by the 2048 kbit/s
link under test (or set Framing to AUTO).
Set Tx Clock to ZM REE.

4.  Check AUXILIARY category items.
If you are using a printer, set all printer-related
setup items as desired. (For more information,
see Section 5). Check the Time and Date items
to verify they are set for the current time and date.

8. Set RECEIVER conirol to MON.
Press the RECEIVER control to select MON
{when working from a resistor-isolated monitor
jack), and to select 120€2 or 730, as appropriate.

6. Setthe CONFIGURATION CATEGORY items.
Set Tx Clock to 2M REF.
Set 2M Ref Input to MON, BRIDGE, or TERM
(as appropriate).

7. Connect to the RECEIVER conneclor.
Using the selected RECEIVER connector,
connect the test instrument to the receive direction
of the circuit that is being tested.

8. Connect to the EXT CLOCK connector.
Using the EXT CLOCK 2M REFBNC connector,
connect the fest instrument to the circuit’s 2M
clock reference.

7-18
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Test Resuits

Inthe SIGNAL, CODE & FAS Results category, view the
Freq Appm, Bit Slip, and Frame Slipresults. These results
indicate the relative stability of the recovered clock to the
reference clock. The Freq Appm result indicates the
recovered clock frequency deviation (in parts per million)
from 2.048 Mbit/s. The Bit Slip value indicates whether
the 2M reference is above or below the recovered clock.
The Bit Slip value increments when the 2M reference is
higher than the recovered clock frequency. The Bit Slip
value decrements when the 2M reference is lower than the
recovered clock frequency,

7.8 NOTES REGARDING ROUND-TRIP
DELAY

TFo measure Round-Trip Delay, use the following steps.
Test Setup

1.  Set up the test instrument,
Set Framing, Interface, etc. as appropriate.

2. Establish a loopback on the circuit.
Establish a loopback on the circuit under test.
Send & Bit Error to verify proper setup of the
loopback.

3.  Set Pattern to DELAY.
4.  Check the STATUS & ALARMS LEDs.
Verify signal presence and appropriate frame

synchronization.

NOTE: Patternsynchronizationdoes notapply
for Round-Trip Delay testing.

Applications
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5. Press the RESTART control to begin each

measurement.

Q
Q 6. Check the RT Delay (Round-Trip Deiay) resuit.
® Check in the LOGIC & TIME or SUMMARY
% Results category.
Q.
<
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SPECIFICATIONS

2 MBIT/S OPERATING MODES

This section lists the capabilities of the INTERCEPTOR
132A when operating on 2.048 Mbit/s signals.

8.1.1

Framing

The INTERCEPTOR 132A can process signals with the
following CCITT G.704 framing formats:

8.1.2

FAS with or without CRC-4
MFAS with or without CRC-4
Unframed

2 Mbit/s Channe! Access

The INTERCEPTOR 132A can access signals at the
following levels:

64 kbit/s and 56 kbit/s timeslots for VF or error
analysis

Contiguous (NX) or Non-contiguous {Mx) 36 or
64 kbit/s timeslot access

Specifications
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8.1.3 Channel Associated Signaling

Analysis
%)
S The INTERCEPTOR 132A can provide the following
§ channel-associated signaling analysis:
=
A ®  Display ABCD bits
&
¢ Print signaling changes
°  sert ABCD bits (You can set different values
for each of the VOICE channels.}
8.1.4 Transmitter
The specifications for the INTERCEPTOR 132A’s
Transmitter follow.
8.1.5 Clock Sources
The following clock sources are available with the
INTERCEPTOR 132A:
® [nternal {2.048 MHz +5 ppm stability)
®  Recovered
¢ Offset+50, 100 ppm with 5 ppm stability (Option
132A-1)
¢  External (Option 132A-1)
8.1.6 Encoding
The INTERCEPTOR 132A can process 2 Mbit/s signals
using the following types of encoding:
HDB3
*  AMI
8-2
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8.1.7 Qutput Connectors/Levels

The INTERCEPTOR 132A includes the following
connectors:

¢ 120Q balanced: 3-pin banana, 3V £10%

® 75€) unbalanced: 1.6/5.6 mm or BNC
237V +10%

* Serial 8-pin DIN (PRINTER / REMOTE
CONTROL port)

8.1.8 Generator

The generator can generate the following patterns and
EFTOIS,

Fixed Patterns: Mark, Space, 1:1, 1:3, 1:4,
Program, Byte

Pseudorandom Patterns:  2°-1 (Qg + Q3.
29.1 (CCITT V.52).
21 1 (CCITT 0.152).
2151 (CCITT 0.151).
2201 (CCITT V.57).
2231 (CCITT 0.151).

Other Patterns: QRSS* , Delay.

Tone: 1020 Hz @ nominal ¢ dBm.
Logic/Code Error Single or 1073 rate.

Insertion:

FAS Error Insertion: Single, consecutive (1,2, 0r 3)

or 107 rate.

8
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8.1.9 Receiver

The Receiver has the following characteristics:

Input sensitivity
Terminate mode:

Bridge mode:

Monitor mode:
Input Impedance

Terminate mode:

Bridge mode:
Monitor mode:

Cable compensation = 0 dB to
-22 dB.

Cable compensation = +6 dB
to -22 dB.

Resistive attenwation=-18 dB
to -30 dB.

120€) balanced, or 75Q
unbalanced.

>2 k2.

120€) balanced, or 750
unbalanced.

8.1.10 Signal Analysis

The following specifications are for signal analysis.

Frequency Measurement: 56kHzto2.048 MHz (£5ppm).

VF Peak Code:
VT Channel Level:

2.048 Mbit/s Peak
Voliage:

2.048 Mbit/s Level:

-127 to +127.
-60 to +3 dBm.

0V io 7V (£3%).

-36to +7.4 dBnom (£0.3 dB).
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8.1.11  Compliance with CCITT
Recommendations

The INTERCEPTOR 132A also complies with the
following CCITT Recommendations.

2ZM G.772 (for monitor)

2M G.823 (for jitter tolerance)

2M G.704 (for framing)

8.2 PRINTER/REMOTE CONTROL

INTERFACE

The INTERCEPTOR 132A°s PRINTER / REMOTE
CONTROL interface (on the top of the test instrument)
allows you to connect a printer or a remnote controller. The
following specifications are used with the PRINTER /
REMOTE CONTROL interface.

Format:

Baud Rate:
Word Length:
Parity:

Line Terminator:

Connector;

The INTERCEPTOR 132A
can printto 80-column printers
and to 40-column printers that
allow 80-to-40 column
compression.

300, 1200, 2400,4800, 0or 9600,
Tor8.

(Odd, even, or none,

CR,LF, CRLF.

Serial, B-pin DIN (See

Appendix A for the pin
assignments.).

Specifications
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8.3 GENERAL

8.3.1 Memory Specifications

In non-volatile memory, you can store:

Specifications

®* up to 10 complete configurations for the test
instrument

*  the front-panel switch settings and setup selections
that were current at the time of power-off.

In the Print Buffer’s non-volatile memeory, you can store
more than 50 Results Prints or up to 500 Event Prints.

In the histogram buffer’s non-volatile memory, you can
store 1000 event-seconds of information.

8.3.2 Physical Specifications

The physical characteristics for the INTERCEPTOR 132A
are:

Case Dimensions: 9.1 ¢m (3.6 in.) High.
11.4 em (4.5 in.) Wide.
21.8 cm (8.6 in.) Deep.

Weight: 1.8 kg (4.0 1bs).

Operating Temperature: 0 to 45 °C (32 to 113 °F).

Storage Temperature: -40 to 70 °C (40 to 158 °F).

8-6
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8.3.3 Power Specifications

Power Requirements:

Battery
Type:
Rating:
Operation;

Charging Time:

42W.

Sealed lead-acid.

6V @ 2.4 A Hr.

3 - 6 hours (depending on
mode).

& hours (unit not operating).

Specifications
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MAINTENANCE AND SERVICE

8.1 OVERVIEW

This section contains information on maintenance and
service for the INTERCEPTOR 132A, including TTC's
warranty policies and repair procedures.

9.2 TROUBLESHOOTING

Use the appropriate procedures listed below, depending
on whether the test instrument fails to turn on, or does not
operate as expected.

9.2.1 M Your Test instrument Fails tc Turn On

If the test instrument fails to operate and no front panel
indicators illuminate, the test instrument’ s internal battery
may need charging. Connect the AC Mains power adaptor
to your test instrument and then to AC Mains power. If the
BATTERY CHARGING indicator does not illuminate,
check the connections. If the BATTERY CHARGING
indicator does illuminate, but the test instrument siill fails
to operate, then refer to the following sections for service
information or contact your TTC distributor for applications
assistance.

Maintenance and Service
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8.2.2 If Your Test Instrument Does Not
Operate As Expected

If your test instrumnent cannot successfully perform the
Initial Check-Out Procedure (see Section 1.7), orif it does
not operate as expected, check the following items.

®  When performing aselftest of thetestinstrument,
such as the Initial Check-Out Procedure, make
sure that SELF LOOP is on.

®  Ingeneral, follow the Basic Setup Procedure. It
is important to use this top-down approach
because some items in later categories do not
appear unless related items in earlier categories
have been selected first.

® If your test instrument appears to be reporting
false errors, verify that the RECEIVER mode is
set up properly.

®  Ifyourtestinstrument cannot achieve framing or
pattern synchronization, try setting either Framing
or Pattern or both (in the CONFIGURATION
category) to AUTO.

9.3 SERVICE

The information in the following subsections explains
TTC’s warranty policy, and in-warranty and out-of-
warranty service policies.

9.3.1 Warranty Policy

All equipment manufactured by Telecommunications
Techniques Corporation (TTC)is warranted against defects
in material and workmanship. This warranty applies only
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to the original purchaser and is non-transferrable unless
express written authorization of the warranty transfer is
granted by TTC,

The INTERCEPTOR 132A will be repaired or replaced
(at our option) at no charge for a period of three (3) years
after shipment to the customer. Cables, printers,
accessories, breakout boxes and all equipment other than
the above mainframe will be repaired or replaced (at our
option) at no charge for a period of one (1) year after
shipment to the customer.

Liability under this warranty extends only to the
replacement value of the equipment. This warranty is void
under the following conditions:

®  Equipment has been altered or repaired without
specific anthorization by TTC.

*  Equipment is installed or operated other than in
accordance with instructions contained in TTC
lterature and operating manuals.

No other warranty is expressed or implied. TTC is not
liable for any direct, indirect, incidental or consequential
damages,

9.3.2 in-Warranty Service

Equipment in warranty must be returned to the factory or
authorized service center with shipping prepaid. The
equipment should be packed and shipped in accordance
with Instructions in Section 9.3.5 of this manual. Before
retrrning any equipment, the customer must obtain a
Return Authorization (RA) number by contacting the
nearest TTC Repair Center. The RA number should appear
on all paperwork and be clearly marked on the outside of
the shipping container,

9-3
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After TTC repairs the equipment, it will be tested to
applicable specifications and returned to the customer
with shipping prepaid. A brief description of the work
preformed and the materials used will be provided on the
Equipment Repair Report fumished with the returned
equipment.

9,3.3 Qut-of-Warranty Service

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

The customer will be billed for parts plus standard rates in
effect at the time of repair. The customer will also be
required to furnish a purchase order number before repair
work can be started, and TTC (or the authorized service
center) must receive a hard copy of the purchase order
before the repaired equipment may be shipped to the
customer. A description of the labor and materials used
will be provided in the Equipment Repair Report.

Once an out-of-warranty repair is made, the repaired part
or component is warranted for one year. This warranty
applies only to the part that was repaired; other parts or
components are not covered under the one year repair
warranty.
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9.3.4 Calibration

The INTERCEPTOR 132A requires calibration at one-
yeat intervals, For price information and to schedule your
INTERCEPTOR 132A for calibration, contact TTC’s
Customer Service. When you send the test instrument to
TTC for calibration, be sure to follow the Equipment
Return Instructions provided in the following section.

9.3.5  Equipment Return Instructions

When you return equipment for repair, attach a tag that
includes the following information:

®  Owner name and address

®  Alistof the equipment being returned (including
the serial number of each piece of equipment)

® A detailed description of the problem or service
requested

*  The name and telephone number of the person to
contact regarding questions about the repair

*  The RA number.

If possible, you should use the original shipping container
and material when you return equipment. If the original
container is not available, the test instrument should be
carefully packed so that it will not be damaged during
shipment, TTC is not liable for any damage that may occur
during shipping. You should clearly mark the TTC-issued
RA number on the outside of the package, and ship the
package prepaid and insured to TTC.

Maintenance and Service
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9.4 HOWTO CONTACTTIC

If you have any questions regarding the operation,
application, or service of your test instrument, please call
your TTC Distributor, or contact TTC (at the numbers or
address listed below).

Phone:
From the United States or Canada,
dial 1-800-638-2049 or 1-301-353-1550

From outside the United States or Canada,
{01) 301-353-1550 (International)

Ask for Customer Service.

FAX:
1-301-353-0731 (USA and Canada)
(01 301-353-0731 (International)
Attention: Customer Service.

Mailing Address:
Attn. Customer Service
TTC — CEPT Telecom Test
20400 Observation Drive
Germantown, MD 20876
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You may also contact your local TTC Offices:

In Canada:

TTC-Montreal: (514) 879-1820

TTC-Toronto: {9053 507-4117

TTC-Vancouver: (604) 436-0855
In Europe:

TTC-Europe: 0 89 8116935
In France:

TTC-France: 0 1-30.48.83.00, or

0 1-30.48.83.90

In Germany:

TTC-Friedrichsdorf: 0 6172.77055

TTC-Munich: 0 89-907874
In Ireland:

TTC Ireland: 353.18-251.355
In the UK:

TFC (UK) Ltd.: 44-293-617700

In Hong Kong:
TTC Hong Kong:  852-529.0356, ext. 288

Maintenance and Service
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PRINTER / REMOTE CONTROL
INTERFACE

The INTERCEPTOR 132A has a serial (V.24) PRINTER /
REMOTE CONTROL. port that is used to connect the test
instrument to a printer or to aremote controller. The serial
port connector is an 8-pin, female, DIN connector.

To connect to the port, use the Printer/Remote Control
cable (model 31202) that is supplied with the
INTERCEPTOR 132A, The Printer/Remote Control cable
has an 8-pin, male DIN connector at one end (to plug into
the test instrument’s PRINTER / REMOTE CONTROL
port) and a 25-pin, male, D-type connector at the other end
{to plag into the printer or the remote controller).
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When connected to a printer or remote controller, the
INTERCEPTOR 132A acts as a DCE. The pins used on
the PRINTER / REMOTE CONTROL interface and their
associated functions are listed below.

Pin Number Pin Number
on 8-pin on 25-pin
Connector Function Connector *
1 RTS Request to Send
(input)
2 Ground Signal Ground
Ground Chassis Ground 1
4 CTS Clear to Send
(output) 5
5 TXD Transmitted Data
(input) 2
6 DTR Data Terminal
Ready (input) 20
7 RXD Receive Data
{output) 3
8 DSR Data Set Ready
(output) 6

*  All other pins are not assigned.
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REMOTE CONTROL
STATUS REGISTERS

The INTERCEPTOR 132A uses a set of internal registers,
queues, and buffers to store information about test status,
line conditions, alarm conditions, error conditions, and
print information. The user may access this information
by using INTERCEPTOR 132A status queries.

B.1 REGISTER OPERATION

The INTERCEPTOR 132A has six groups of registers:
Status Byte Register, Event Status Re gister, Test Summary
Register, Remote Alarms Register, AIS Alarms Register,
and Line History Register (see Figure B-1).

aanm | e sarus
REGISTERS | AEGISTERS
i

R SRINT
TEST SUMMARY BUFFER
REGISTERS
STANDARD EVENT EAAOR
STATUS REGISTERS BUFFER

i
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Figure B-1
INTERCEPTOR 132A Registers

Remote Control Status Registers
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Each group of registers captures specific events. Within
each group of registers is a status register, composed of 8
bits, representing up to 8 events, When a specific event
occurs, the corresponding bitis set to 1. The user may read
each status register and interpret the bits to provide test
status information.

Each group of registers contains one writable 8-bit enable
register. The user may program the bits in each enable
register to report selected events in the corresponding
status register. Setting the bits in the enable register
controls the generation of the summary bit for eachregister
group. The summary bit is set when a status register bit
and its corresponding enable register bit are both set.

Users may read registers using an associated query. Users
may use an associated command to write a value to enable
registers. The *CLS command clears all event registers,
buffers, and queues except the output gueue.

Register Operation Example

In Figure B-2, the value 36 has been written to Enable
Register 1. This value sets bits 2 and 5 of Enable Register
1. Since bit 5 of both Status Register 1 and Enable Register
1 is set, the summary bit is set,

This process is duplicated with each group of registers
until all of the summary information is directed to the
Status Byte Register.

i STATUS REGISTER 1

ENARLE REGISTER *

[ Tels o [+]8]6] swrusREsmin:
o g “5;7.0 u_&_‘: HARL 2

Figure B-2
Register Operation
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B.2 QUEUE AND BUFFER OPERATION

All responses that the INTERCEPTOR 132A generates
are placed in the Output Quene. With RS-232 Remote
Control operation, the contents of the Output Queue are
immediately transmitted to the terminal. When aresponse
is in the Output Queue, the Message Available indicator
bit 6 of the Status Byte Register is set to 1.

Printouts generated by the INTERCEPTOR 132A may be
sent to an internal buffer called the RC Print Queue. An
available print in the RC Print Queue sets the Print
Available indicator bit 6 of the Status Byte Register to 1.
This ability is enabled through the command SYSTEM:RC
PRINT. Users may read the printouts by using the
STATUS:PRINT? query.

The Error Buffer is an internal buffer used to store the last
generated error message. The Error Buffer is read using
the STATUS:ERROR? query and is cleared using the
STATUS:CLEAR_ERR command. When an error
message is present in the Error Buffer, the Error Available
indicator, bit 0 of the Status Byte Register, is setto 1. Error
messages are also transmitted directly to the terminal in
RS8-232 terminal mode operation.

B.3 STATUS BYTE REGISTER GROUP

The Status Byte Register group summarizes the data
structures reporting toit, and consists oftwo 8-bitregisters:
Status Byte Register and Status Byte Enable Register. See
Figure B-3,

The Status Byte Register contains summary bits from the
data structures that report to it. Each bit reports whether
a specific event or condition has occurred. The
INTERCEPTOR 132A defines 6 of the § hits in the Status
Byte Register; the other 2 bits are always set to 0.

Remote Controlf Status Registers
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EVENT SUMMARY
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Figure B-3
Status Byte Register

The controller reads the Status Byte Register by using a
serial poll or the *STB query. If the Status Byte Register
is read using a serial poll, bit 6 is returned as a Request
Service (RQS); if it is read with a *STB? query, bit 61s
returned as a Master Summary Status (MSS).

When the Status Byte Register is read, a binary-weighted
integer is returned. This integer represents the decimal
equivalent of the enabled bits in the register. Convert the
returned value to binary to determine the status of the bits
in the Status Byte Register.

Bit7  Not Defined. Always setto 0.

Bit6  MSS - Master Status Summary
Represents the summary of all other bits in
the Status Byte Register. The corresponding
enabling bitin the Service Request Enabling
Register (*SRE) is not programmable.

Bit5 ESB - Event Status Bit
Indicates that an enabied eventinthe Standard
Event Status Register has occurred. Read
the Standard Event Status Register to
determine which event has occurred.
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Bit 4

Bit3

Bit 2

Bit ]

Bit 0

Not Defined. Always set to 0.
Not Defined. Always set to 0

Bit 2 indicates that an enabled event in the
Test Summary Register has occurred. Read
the Test Summary Register {0 determine
which event has occurred.

PAYV - Print Available

Indicates that a printout is available in the
remote control print queue. See the
STATUS:PRINT? remote control command.

EAV - Error Message Available

Indicates that an error message is available
in the error Dbuffer. See the
STATUS:ERROR? and STATUS:
CLEAR_ERR remote control commands.

The Status Byte Enable Register is an 8-bit register that
determines which bits of the Status Byte Register can
causc the MSS bit 6 of the Status Byte Register 1o be set.
The Service Request Enable Register is written to with the
*SRE command.

Remote Control Status Registers
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B.4 EVENT STATUS REGISTER GROUP

The Event Status Register group is used to detect specific
IEEE-488.2 defined events, and consists of two, 8-bit
registers: Event Status Register and Event Status Enable
Register. See Figure B-4.

POWER ON

USER REQUEST
COMMAND ERRCR
EXECUTION ERROR
DEVICE DEPENDENT ERRO!
QUERY SRROA
RAEQUEST CONTAOL
OPEAKTION COMPLETE
EVENT BIT . . . L
: EVENT STATUS REGISTER
somaary J L LI 1T T 1] s
L U777 T T ] vanT starus ENABLE REQISTER
S
Y
[T P11 T swusamesecstsn
sran
Figure B-4

Event Status Register Group

The Event Status Register (ESR) assigns specific [EEE-
488.2 defined events to each of the bits within the register.
A bitis setin the Event Status Register when the event that
corresponds to that bit has occurred since the register was
last read or cleared. This register is cleared each time it is
read.

Bit7 PON-Power On
Power has been cycled OFF and ON since
the last time the BEvent Status Register was
read.

Bit6  URQ - User Request
Not used. Always reads (.
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Bit 5

Bit 4

Bit3

Bit 2

Bitl

Bit 0

CME - Command Error

Indicates that a cormmand received by the
INTERCEPTOR 132A was not executed
becauase it was not understood.

EXE - Execution Error
Indicates that the INTERCEPTOR 132A s
unable to execute a command.

DDE - Device Dependent Error
Not used. Always reads 0.

QYE - Query Error

Indicates that the controller has attempted to
read the INTERCEPTOR 132 A outputquene
when nothing was available to be read, or
that data in that queue has been lost.

RQC - Request Control
Not used. Always reads 0.

OPC - Operation Complete
Reports that all pending operations are
complete. Seethe *OPC common command.

The Event Status Enable Register (ESE) is an 8-bitregister
that allows the controller to enable or disable each bit in
the Event Status Register. When a bit in the Event Status
Enable Register is set to 1, the corresponding bit in the
Event Status Register is enabled. When an enabled bit in
the Event Status Register is set to 1, the ESB bit in the
Status Byte Register is also set to 1.

Remote Control Status Registers
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B.5 TEST SUMMARY REGISTER GROUP

The Test Summary Register is an 8-bit register thatcontains
summary bits from the data structures reporting to it.
Figure B-5 depicts this register. In this example, only 3 of
the § bits are used.
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Figure B-5
Test Summary Register

Bit7  Notdefined. Alwayssetto 0.

Bit6  Notdefined. Alwayssetto 0.

Bit5  Notdefined. Alwayssetto0.

Bit4  Notdefined. Always setto O,

Bit3  Notdefined. Always setto 0.

Bit2  Notdefined. Alwayssetto 0.

Bit1  Alarm Status Summary Bit.

Bit0  Line Status Summary Bit.

B-8
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B.6 LINE STATUS REGISTER GROUP

The Line Status Register group consists of three registers:
Line Status Register, Line History Register, and Line
Enable Register. This group of registers is used to detect
the state of the signal presence indicator, the various FAS
Sync indicators, the pattern slip indicator, and an alarm
indicator. See Figure B-6.
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PATTERN SYNC
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1
“
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LINE STATUS SUMMARY

lojofofoTo] T "1™ vesrsumsanry necisTe
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Figure B-6
Line Status Register Group

The Line Status Register gives the current state of the
signal presence indicator, the various FAS Syncindicators,
the pattern slip indicator, and an alarm indicator. The Line
Status Register is read with the query, STATUS:LINE?.
The bit grouping is as follows:

Bit7  Notused. Always setto 0.
Bit6  Notused. Alwayssetto 0.
Bits CRC

Setto 1 when the INTERCEPTOR 132A has
detected CRC framing,

Remote Control Status Registers
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Bit 4

Bit3

Bit2

Bit 1

Bit O

PATTERN INVERT
Setto 1 when the INTERCEPTOR 132A has
detected pattern inversion.

PATTERN SYNC
Setto I whenthe INTERCEPTOR 132A has
detected pattern syne.

MFAS SYNC
Setto 1 whenthe INTERCEPTOR 132A has
detected MEAS Sync.

FAS SYNC
Setto 1 when the INTERCEPTOR 132A has

detected FAS Sync,

SIGNAL PRESENT
Set to 1 when the INTERCEPTOR 132A
detects that an input signal is present.

The Line History Register provides the history of the
signal presence indicator, various FAS Sync indicators,
pattern slip indicator, and the alarm indicators since the
Line History Register was last read. A set bit generally
indicates an error has occurred or synchronization was lost
during the interval since the register was last read.

The Line History Register is read using the query,
STATUS:LINE HIST?.

Bit 7

Bit 6

Bit5

Bit 4

Bit3

PATTERN SLIP

Indicates that a pattern slip occurred since
this register was last read.

Not Used. Always setto 0

Not Used. Always setto 0

Not Used. Always setto 0

PATTERN SYNC

Indicates that PATTERN Sync waslost since
this register was last read.
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Bit2  MFAS SYNC
Indicates that MFAS Sync was lost since
this register was last read.

Bitrl FASSYNC
Indicates that FAS Sync was lost since this
register was last read.

Bit0  SIGNAL PRESENT
Indicates that signal presence was lost since
this register was last read.

The Line Enable Register is used to determine how the
Line Status Summary bit of the Test Summary Register is
set. The Line Status Summary bitis set when corresponding
bits in the Line History Register and the Line Enable
Register are set.

B.7 ALARM STATUS REGISTER GROUP

The Alarm Status Register group consists of three registers:
Alarm Status Register, Alarm History Register, and Alarm
Enable Register. See Figure B-7.
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Figure B-7

Alarm Status Register Group
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The Alarm Status Register gives the current state of the
signal presence indicator, the various FAS Syncindicators,
the pattern slip indicator, and an alarm indicator. The
Alarm Status Register is read with the query,
STATUS:ALARM?, The bit grouping is as follows:

Bit7 Not Used. Always setto0
Bit6  Not Used. Alwayssetto0
Bit5  Not Used. Always setto 0
Bit4  NotUsed. Alwayssetto0

Bit3 MFAS Distant
Indicates that the MFAS Distant alarm is
active,

Bit2  FAS Distant
Indicatesthat the FAS Distantalarmis active.

Bitl TS-16 AIS
Indicates that the TS-16 AlS is active.

Bitd  AIS
Indicates that AIS is active.

The Alarm History Register provides the history of the
signal presence indicator, various FAS Sync indicators,
pattern slip indicator, and the alarm indicators since the
Alarm History Register was last read. A set bit generally
indicates that an error has occurred or synchronization
was lost during the interval since the register was lastread.




INTERCEPTOR 132A ZMbit/s Analyzer

The Alarm History Register is read using the query,
STATUS:ALARM HIST?.

Bit 7

Bit 6

Bits

Bit 4

Bit 3

Bit2

Bit 1

Bit 0

Not Used. Alwayssetto 0
Not Used. Always setto 0
Not Used. Always setto 0
Not Used. Always setto 0

MFAS Distant
Indicates that the MFAS Distant alarm was
detected since this register was last read.

FAS Distant
Indicates that the FAS Distant alarm was
detected since this register was last read.

TS-16 AIS
Indicates that the TS-16 AIS was detected
since this register was last read.

AIS
Indicates that AIS was detected since this
register was last read.

The Alarm Enable Register is used to determine how the
Alarm Status Summary bit of the Test Summary Register
is set. The Alarm Status Summary bit is set when
corresponding bits in the Alarm History Register and the
Alarm Enable Register are set.

Remote Control Status Registers
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UNDERSTANDING G.821
PERFORMANCE ANALYSIS

C.1 WHY CCITT G.821 PERFORMANCE
ANALYSIS?

This appendix discusses the criteria for performance
analysis, the concept of available time versus unavailable
time, and degraded minutes as specified in CCITT
Recommendation (G.821. This discussion is provided to
familiarize users with the G.821 Performance results.

C.2 PERFORMANCE ANALYSIS
RESULTS

The performance results (available in the INTERCEPTOR
132A’s PERFORMANCE results category) are derived
by observing the received bit error counts and received bit
counts at 1-second intervals, and classifying each
1-second interval as available, unavailable, severely
errored, or error free seconds. This division of test time is
illustrated in Figure C-1. Further calculations yield the
number and percentage of degraded minutes, and
percentages of available, severely errored, and error free
seconds.

o TOTAL TEST FIME 3
FROM INTIAL SYNCHRONIZATHON

AVALABLE SECONDS UNAVALABLE SECONDS
HON-SEVERELY SEVERELY
ERRORED EHRGRED
BECONDS SECONDRS
Figure C-1
Division of Test Seconds for Performance
Analysis

Understanding G.821 Performance Analysis
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C.3 DETERMINING AVAILABLE AND
UNAVAILABLE SECONDS

CCITT Recommendation (.821 defines available and
unavailable time as follows.

“A period of unavailable time begins when the bit error
rate (BER) in each second is worse than 107 for a period
of 10 consecutive seconds. These 10seconds are considered
to be unavailable time. The period of unavailable time
terminates when the BER in each second is better than
1072 for a period of 10 consecutive seconds. These 10
seconds are considered to be available time.”

Available and unavailable time are measured in seconds
- available seconds (Avl Sec) and unavailable seconds
(Unavl Sec), respectively. All seconds after initial pattern
synchronization must fall into one of the two categories
(total Av] Sec + total Unavl Sec = total seconds after initial
pattern synchronization).

After initial pattern synchronization, seconds are
considered to be available time; the AvlSecs begin counting
{(seconds that occur before initial pattern synchronization
are not included in performance analysis). These seconds
continue to be counted until 10 consecutive seconds, each
with a BER greater than 10, occur. A sliding window, 10
seconds in length, is used to detect this transition from
available time to unavailable time and vice versa.

As an example, assume a test begins and continues to run
for 25 seconds and each of those 25 seconds has 2 BER
greater than or equal to 107 After the initial pattern
synchronization, the seconds are considered to be available
time, so the Avl Sec count at this point is 25 as shown in
Figure C-2. Inthe 26th second, the BER becomes greater
than 107, The same for the 27th and 28th seconds. Inthe
29th second, the BER improves to less than or equal to
10%. All 29 seconds are a part of available time and are,
therefore, counted as Avl Sec.
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Even though there were 3 consecutive seconds (the 26th,
27th, and 28th) which each had a BER greater than 107, 10
suchconsecutive seconds are required tomake the transition
to unavailable time. Those 3 individual seconds are still
in available time and they are counted as Avl Sec.

Sec | sec | 50C | seC | sec | se¢ | sec | sec | sec | seC

BER | BER | BER | BER | BER | BER | BER | BER | BER | BER
<o <z <= o o= L= -3 > > <z

Figure C-2
Sliding Window after 29th Test Second stiil in
Available Time

The 3 seconds with a BER greater than 10-* are also
included in the count of severely errored seconds (SES),
which are those seconds with a BER greater than 107 that
occur in available time. A signal loss second or a second
in which pattern synchronization is lost is also considered
tobe a second with a BER greater than 107, Therefore, the
carrent test result values for the Avl Sec count = 29; the
SES count = 3 and the Unavl Sec count = 0.

SBC | S6C | sec | 5eC | sec | sec | sec | sec | sec  sec

BER | BER | BER | BER | BER | BER | BER | BER | BER | BER
<= > > > > > > > > >

Figure C-3
Sliding Window after 88th Test Second still in
Available Time

The same test continues to run and remains in available
time. Inthe 80th second, the BER forthat second is greater
than 10-* as shown in Figure C-3. The BER for the 81st
through the 85th seconds is also greater than 10, In the

Understanding G.821 Performance Analysis
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86th second, pattern synchronization is lost. This also
continues for the 87th and 88th seconds. We now have 9
consecutive seconds each of which has a BER worse than
10-%,  As each of these seconds occurs, we are still in
available time, so they are counted as Avi Sec and SES.
The transition has not been made from available time to
unavailable time,

Figure C-4 shows the 89th second also has a BER lessthan
107, At this point, the Avl Sec count = 89, the SES count
= 13, and the Unavl Sec count = 0. However, the sliding
window now contains 10 consecutive seconds each having
a BER worse than 107, At this point the transition is made
to unavailable time:

Those 10 seconds which had been counted as Avl Sec are
deducted from the Avl Sec count and are added to the
Unav! Sec count; the Avl Sec count becomes 79, and the
Unavl Sec count becomes 10. Those same 10 seconds
were also included in the SES count. However, SES is
limited to only those seconds in available time which have
a BER greater than 10 therefore, those last consecutive
10 seconds must also be deducted from the SES count (the
SES count is updated to 3).

sec | sec | sec | sec | sec | sec | se¢ | sec . sec | sec

BER | BER | BER | BER | BER | BER | BER | BER | BER | BER

Figure C-4
Sliding Window after 89th Test Second
Transition to Unavailable Time
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Once the transition occurs from available time to
unavailable time, all seconds are counted as Unavl Sec
until 10 consecutive seconds occur each with a BER less
than 10°. As the sample test continues, the 90th
through 150th seconds each have a BER greater than or
equal to 10, We are still in unavailable time, so these
seconds are counted as Unavl Sec; now the total Av]l Sec
count = 79 and the total Unavl Sec count = 71.

. sec | sec | sec | sec | sec | sec | sec | sec | sec | sec
{151 | 152 | 153 | 154 155 | 156 | 157 | 158 | 159 | 160
| BER | BER | BER | BER | BER | BER | BER | BER | BER | BER
I« < < < < < < < < <

Figure C-5
Sliding Window after 160th Test Second
Transition to Available Time

Beginning with the 151st second, the BER for that second
is less than 1073, as shown in Rigure C-5. It is still counted
as an Unavl Sec since we are still in unavailable time and
the transition has not been made to available time. A BER
less than 107 also occurs for the 152nd through the 160th
seconds. Since there are now 10 consecutive seconds with
aBER lessthan 107, the transitionismade from unavailable
time to available time,

As each of these 10 seconds occurred, it was added to the
Unavl Sec count (Unav] Sec = 81, Avl Sec =79, and SES
=3). Now that those consecutive seconds have triggered
the transitionto available time, they are deducted from the
Unavl Sec count and added to the Avl Sec count. Now the
Unavl Sec count = 71 and and the Avl Sec count = §9.

The monitoring of available and upavailable time continues
for the duration of the test,

&5
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C.4 DETERMINING DEGRADED
MINUTES

Degraded minutes (Deg Min) is an error analysis result
that is affected by available and unavailable time. Deg
Min is a count of the number of minutes during which an
average BER greater than 10° occurs. The 1-minute
intervals are derived by removing Unavl Sec and SES
from the total test time and then consecutively grouping
the remaining seconds into blocks of 60. The average
BER is calculated for the block of 60 seconds and, if it is
greater than 1075, the block is counted as a degraded
minute.

In the transition from available time to unavailable time,
the Deg Min result is unaffected. This is because a switch
to unavailable time requires 10 consecutive seconds each
with a BER greaterthan 10, Any secondinavailable time
with a BER greater than 107 is considered to be a severely
errored second and, therefore, not included in the
accumulation of seconds used to calculate Deg Min.

Moving from unavailable time to available time may
affect the Deg Min count. While in unavailable time, 10
consecutive seconds each with a BER less than 107 are
required for the transition to available time. When this
happens, those 10 seconds are subtracted from the Unavl
Sec count and are added to the Avl Sec count. Since these
seconds are now considered to be a part of available time
and they are not SES, they are included in the calculation
of Deg Min.




INTERCEPTOR 132A 2Mbitls Analyzer

UNDERSTANDING HISTOGRAMS

The INTERCEPTOR 132A can produce Graph and List
Histogram Prints. To understand the information that
appears in both types of Histogram Prints, read the
information in this appendix.

D.1  UNDERSTANDING HISTOGRAM
GRAPHS

GRAPH-type histograms provide a graphical depiction of
test results over a period of time. The description of
GRAPH histograms provided in this section applies
whether the histogram is printed using a Printer Mode of
GRAPH or ASCII; when the Printer Mode is ASCII, the
bars are replaced with columns of asterisks.

Inthe sample histogram shownbelow, the circled numbers
correspond to the numbers used in the explanations that
follow the diagram.
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&) grare of 23:45:42 30-0cw-1984
Staze OF B : F0/94:00
Doration (DE /o) E0/94:0%
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Seconds Fer Ber (DE/EN:MM:SS): 600164115

Lask Second Cf Data {DD/MEoR6SE) : 96/04:48:08

Figure D-1
Sample Histogram Graph

Understanding Historgrams

D-1




Understanding Historgrams

1.

2,

3.

4.

INTERCEPTOR 132A 2Mbitfs Analyzer

Time and Date of Print

Atthe top of Histogram Print, is the time and date
when the histogram was created.

Histogram Titte

The histogram title indicates what result is being
histogrammed. For example, depending on the
Hist Rslt selection, the histogram may show Bit
Frrors versus Time, or Severely Errored Seconds
versus Time, etc. '

Transition Bar(s) Labeled Av T, Storage, Power

Three transition bars that may appear have the
following titles:

—e AV T (Available Time)
— Storage
—  Power

These transition bars indicate changes (or
transitions) that occurred during the histogram
period that affect the availability of histogram
information.

The Av T transition bar is included in histograms
of one of the performance results (SES, Err Sec,
or Unavl Sec) if, sometime during the histogram
period, a transition was made away from Available
Time. The Storage transition bar is included in
the histogram if, sometirge during the histogram
period, the Histogram Buffer was turmed off. The
Power transition bar is included if, sometime
during the histogram period, the instrument power
was turned off.

Resuit Being Tracked (Y-Axis)

The result being reported in the histogram is
indicated along the Y axis. The test instrument
antomatically presents an appropriate scale along
the Y-axis.
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Results (Bar Graph)

The vertical bars on the Histogram Print indicate
how many of the specified events occurred at the
indicated times.

Mode Change Indicator(s)

When a mode change occurs, the Mode Change
Indicator appears as an “M” to show the time.
For purposes of Histogram Prints, a mode change
is defined as any change in test instrument
configuration.

Relative Time Indicators (X-Axis)

The X axis indicates the time, relative to the start
time of the histogram. The time indicators are
automatically evenly spread along the X axis,
ranging from 00:00 to the time set up in the
AUXILIARY setup category’s Len itemn. To
correlate the time with real time, add the relative
time indicated on the X axis to the real time.

information About the Histogram

The following information about the histogram
is provided:

Start of Acquisition — Time when the
histogram buffer was turned on.

Startof Print (DD/HH:MM) - Time indicating
the start of the Histogram Print, relative to the
time the histogram buffer was turned on. This
value is equal to the value you set in the
AUXILIARY category’s Start item.

Duration of Print (DD/HH:MWM) — Time that
the Histogram Print covers. This value is
equal to the value you setin the AUXILIARY
setup category’s Len item.

D-3
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Seconds Per Bar (Seconds) — Amount of
time (in number of seconds and in Day/
Hour:Minute:Second format) covered by each
results bar, Two results bars can fit between
two consecutive marks on the X-axis.

Seconds Per Bar (DD/HH:MM:SS) —
Amount of time (in number of seconds and in
Day/Hour:Minute: Second format) covered by
each results bar. Two results bars can fit
between two consecutive marks on the x-axis.

Last Second of Data (DD/HH:MM:SS) —
Time when the last piece of data was collected
and reported.

D.2 UNDERSTANDING HISTOGRAM
LISTS

Histogram Lists are generally used when you are going to
use the histogram information in a spreadsheet, The LIST
type histogram presents the information in an 80-column
listing.
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The circled numbers in the sample Histogram Print (see
Figure D-2) correspond to the numbers used in the
explanations that follow the diagram.
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Figure D-2
Sample List Histogram Print

1.  Time and Date of Print
Atthe top of Histogram Print, is the time and date
when the histogram was created.
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2. Results

The name of the test result that is being
histogrammed is followed by a list of the values
for that result. Each of the values (separated by
commas)indicates the value for the corresponding
time period. In the example shown, in the 36th
group of 255 seconds of the time covered by the
histogram, 6643 bit errors were detected; in the
following 255 seconds of the time covered by the
histogram, 2699 bit errors were detected; and
$0 on.

3. Transition Information Labeled Avi Sec, Storage,
and Power

The Transition Information lines correspond to
the Transition Bars available with Graph
histograms. In List histograms, the transition
information is indicated by a list of numbers
(separated by commas). Eachnumber represents
the condition for the given time period. Inthe
example shown, the first number indicates the
condition during the first time period (that is, the
first 255 seconds), etc. The numbers represent
the conditions listed below.

Understanding Historgrams
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4,  Mode Change information
The numbers on Modechng (Mode Change) line
report the following information regarding mode

changes:
0 No mode change occurred.
1 A mode change occurred.
5 Unable to determine; may occur

immediately after power up.

5.  information About the Histogram
At the bottom of the List Histogram is a list of
information about the histogram. This
information is the same as is reported with Graph
histograms,

Understanding Historgrams






