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Dear TTC Customer,

Thank you for selecting a TTC product from our extensive family of
communications test solutions. We appreciate your business and look forward to a
continuing relationship with you as your network grows and your networking needs
change.

For more than two decades, TTC has designed, manufactured, and
marketed industry-leading test produets that improve our customers” network
performance. TTC s mission isto develop the most technologically advanced,
edsy-to-use instruments, systems, and software for improved network
installation and maintenance.

We stand behind our family of preducts. To support our products
throughout the world, we provide a comprehensive program of full technicai
support, technology and product training, and professional services. We offe
network consulling services, on-sife applications assistance, software
customization, test procedure development, network management services,
technical product support, and much more.

Our team of professionals is ready to assist you with your new product so that it
fully meets your network testing demands. Contact us today at one of the numbers found
on the attached TTC Contact List orvisit our Website at www_ttc.com to learn nmore about
how we may serve you.

Thank you again for choesing a TTC product.

John Peeler

President and CEQ

Sincerely,
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SECTION I - GENFERAL INFORMATION
Instrument Qverview

SECTION 1 GENERAL INFORMATION

1.1 INSTRUMENT OVERVIEW

The T-BERD 224 PCM Analyzer is a T1 BERT set that provides comprehensive, full-duplex, T channef
access. It performs test and monitor applications sech as Fuli T1, Fractional T1, DDS, Signaling, Switched
56, VELSS7, PRI, Caller TD, SLC and TR-303 from virtually any T1 access point. Dual drop capabilities
allow users to observe or listen to live voice and data traffic. Bidirectional insert capabilities atiow users to
insert test tones or data into a channel(s) in either T'1 transmission direction to perform out-of-service chan-
nel tests, With its two T receivers and two T1 transmitters, the T-BERD 224 can he placed in line to provide
drop and insert in either direction on a T line. SONET/DS3 Analyzer lid is also available for high speed
access and testing.

1.2 STANDARD FEATURES

Easy to use front panel controls and indicators allow test setups te be confirmed at a glance.

AUTO mode autematicaily configures the T-BERD 224 transmitters and receivers to the incoming 11 signal
framing.

SUMMARY Results Category displays key non-zero or out-of-specification results.
Custom results prints and displays only the results you want,
Timing slip analysis detects differences in system timing between two T1 inputs.

Dual T1 receivers compatible with D1D, 12, D3/D4, ESF, and SLCT™-96 (Mode 1 and 2) framing formas
provide simultaneous BPV, frame, and CRC error results, as well as received [requency and signal level
measurements for both T1 inputs.

Full-duplex drop and Insert capabilities allow out-of-service tests in either T1 transmission direction.

Split ESF/D4 mode capability enables the T-BERD 224 to monitor T1-ESF framing on one line and T1-D4
framing on the other line.

Traftic analysis displays the signaling bits of ali 24 chanaels for one or both T1 transmission directions.

Hin speaker cnabies the user to monitor VF transmissions in ore or both directions.

# panel interfaces provide fuii-doplex channel access 10 an exiernu! test set through a 2- or d-wire VF

Sigraling bit comral aliows yiers 1o emulate signating ow
VF signal analysis measures tone level and frequency within a VF channel.

AMI or Bipolar 8-Zero Substitution (B8ZS) transmit capability.

F-BERD 224 _ /-1




SECTION I - GENERAL INFORMATION
Options

ISO 9000 registered.
UL approved and listed.

CSA approved and listed.

1.3 OPTIONS

1.3.1  SONET/DSS Analyzer Option — Model 224-1
Dual STS-1/DS3 receivers provide analysis of the received signal.
STS-1/DS3 transmitter enables the T-BERD 224 to insert a DS1 signal into 2 1253 or 8TS-1 cutput,

Drops DS1 (VT1.5}) channels to the T-BERD 224 from the STS-1/DS83 input signals for D81 and DSO anal-
ysis.

Inserts DS1 (VT1.5) channels from the T-BERD 224 to the STS-1/DS3 output to test specific DS1 signals.

Lid provides user interface control to qualify STS-1 and DS3 (M13 and C-Bit framing} circuits with
appropriate test patterns.

§TS-1/DS3 Error and Alarm insertion enables the TBERD 224 to test and verify network continuity and
integrity.

DS1 BITS clock input provides an external connection for a STS-1 transmit timing reference.

1.3.2  Primary Rate ISDN Qption — Model 12709

Monitors all messages on the Primary Rate 1SDN D channel, {Layer 2 (LAPD).

Provides test resuits for counting packets, CRC errored packets, discarded packets, Information and
Receiver Ready frames.

{solates transmission and protocol problems between the network and vser for Primary Rate ISDN.

Monitors all layer 3 {Q.931) call proqes§mg;.m.e_s_sa;ge§_ that correspond £ thm._ml}_. R

: rts, in real-time,. .
. the call state and other important information about the fraced call. L

Ti Access point, from a Channel Bank, or a DLC ter-

Accesses thé Primary Rate ISDN service from any
minal. L : P

1.3.3 8§87 Call Trace Option — Model 12710
DSP Option Board Required (42659)

Monitors and reports on all layer 3 (Q.931) call processing messages corresponding to a specifically
traced call over an 857 link.




SECTION I - GENERAL INFORMATION
Options

1.3.4

1.3.5

Monitors and reports on ail fayer 2 link statistics such as number of packets, errored packets, and percent
of utilization,

T1 BERT Option ~— Mode! 4301

Tests T1 circuits with over 15 different test patterns.
Transmits in-band and out-of-band (ESF) loop codes.

Provides automated MULTIPAT pattern testing with a 15-minute test that includes standard All Ones, 1:7,
2IN B, 3IN 24, and QRSS test patterns.

Performs automated BRIDGTAP pattern testing to evaluate T1 circuits for bridge taps using 21 different
test patterns.

Inserts single, burst, or variable rate logic errors, BPVs, frame errors, and yellow alarm.

Emulates T1 CSUs and Smart Jacks by terminating the T1 span, auto-responding to T1 loop codes, pass-
ing simplex current, and receiving signal levels down to -35 dBdsx.

Measures simplex current.

Beeps when the BER result is displayed and an errored second, loss of pattern synchronization, or test
completion is detected.

Measures round trip path delay of a T circuit.
Fractional T1 Option — Model 13466
Tt BERT Option Reqaired (43016}
Tests Fractional T1 circuits with cver 20 different test pzitiems.
Tests and loops contiguous and non-contiguous Fractional T1 bandwidths,
Tests 64 x N and 56 x N Fractional T? circuits.

Measures the round trip path delay of any group of channels in the T1 circuit.

ey M o beb e ene Y LT v F s gy
05 Clrocuils with over 20 different test paliciis.

Generates alternating and latching DDS loop codes for sectionalizing and troubleshooting DDS circuits,

Tests both DSOA and DSOB formatted DDS circuits at rates from 2.4 kb/s to 64 kb/s. A selected DSOB
channel ¢an be tested without affecting other channels.

Displays the logic states of the received byte for one or both dropped channels.

Tests DDS Primary and Secondary channels,
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Options

1.3.7

1.3.8

1.3.9

1.3.10

" Adds maints

< hdlds -Smarj*;- m

13.11

Controls MJU operations in the DDS network from a single T1 access point.

Measures the round trip path delay of any channel within the T1 circuit.

Advanced Siress Patterns Option — Mode! 12042
T1 BERT Option Required (43016)

Stresses DDS and T1 networks with eight additional test patterns.

(.821 Performance Analysis Option — Model 12041
T1 BERT Option Required (43016)

Evaluates long-term system performance using the CCITT Recommendation (G.821 standard.

Enhanced ESF/SLC Option — Model 11784

Monitors and transmits T1.403 Performance Report Messages (PRMs) on ESF and ESFz framed cir-
cuits.

Monitors and transmits SLC-96 circuit alarms for Mode 1 and Mode 2, such as major shelf, minor shelf,
and power/miscelianeous.

Monitors and ifransmits S1.C~96 automated maintenance test sequences for Mode 1 only.
Monitors and transmits the SLC-96 switch to protection line function for Mode 1 and Mode 2.

Monitors and transmits the SLC-96 far-end shelf loopback for Mode 1 and Mode 2. The far-end loop
comunand antomatically switches the selected shelf to the protection line if it is available.

Monitors and transmits SLC-96 idie signal for Mode 1 and Mode 2.

Smart Loopback/Command Codes Option — Model 13963
Ti BERT Option Required (43016}

Adds intelligent network equipment loop codes that enable the T-BERD 224 to contro! inteliigent net-
WOTK Squipmaniil ol 00 iy . : et B _

oo gwiteh.ram

.qi:h commands that enahls 1 e T-BERD 224 1o activate !

and switch fu

commahds 1o enable the T-BERD 22440 query, refrieve, store T ifouitstatis- -

tics obtained by the performance monitor feature ofthe Westell NIU/Performance Monitor.

VF Option — Model 41502
PSP Optien Beard Required {42659)

Tests VF circuits at the T1 access points.

i
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Qualifies voice-grade VF circuits by measuring Signal-to-Noise ratio (S8/N), C-Message, C-Notch, Echo
Return Loss (ERL), and Singing Return Loss High and Low (SRL-HI and SRL-LO).

Tests data-grade VF circuits with Peak-to-Average Ratio (PAR}, 3 kHz Flat, and 3 ¥Hz Notch noise.
Performs automated frequency sweeps.
Provides VF THRU Capability.
1.3.12 Signaling Option — Model 41934
DSP Option Board Required (42659)
Originates calls by sending complex sequences of DTME MF, or DP digits to switches/PBXs.

Terminates calls by receiving digits from a far-end switch/PBX, by sending supervision events, and by pro-
viding a dial tone.

Menitors in-service switch-to-switch, and switch-to-PBX communications by automatically detecting
digit type (DTMFE, MF, or DP).

Automatically scans signaling activity and monitors live traffic on pre-selected channels or on ali 24 chan-
nels of a T1 circuit. All digit/supervision events are recorded for the seized channel.

Measures wink delay and duration.
Dials and tests Switched 56 circuits (DDS Option reguired).
1.3.13 Digit Analysis Option — Model 1270
Signaling Option Required (41934)

Measures DTMF and MF tone frequencies (high and low tones) and levels for individual digits captured
while monitoring DSC channel activity.

Measures dial tone delay, duration, freguency, and level.

Measures digit on and off time,

G ¥ % g 4.5 £
210 Crtlon o

P Option Bosnd Beguied (42639)

tors Calley 1D freauency shift key (FSK) data at a 71 access point by decoding wad Jispla

1D nomber ona selected channels Also decodis wnd displays Calior I name on

ansImt

BV i bl

e Catler I3 nagber and name.

Automatically scans for Caller ID activity by monitoring hve traffic on pre-selected channels or all 24
channels of a T1 circuit and focking onto the first channel with ringing activity. Then, it decodes the FS
data on that channel.

Emuiates Caller ID Customer Premises equipment by sending Caller 1D activation and deactivation com-
mands to the switch.

T-BERD 224 ‘ -5
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Options

1.3.15

1.3.16

1.3.17

1.3.18

1.3.19

IEEE-488 BRemote Control Option — Model 41243

Provides automated IEEE-488.1 (HP-113) remote control ability.

Enables testing in engineering and manufacturing environments where multiple fest equipment/ periph-
erals are operated via a master controlle .

TR-303 Option — Model 14875
DSP Option Board Required (426359)

Monitors TR-303 link statistics messages (Layer 2 (LAPD)) over the Timeslot Management Channel
(TMC) or Embedded Operations Channel (ECC).

Provides test results for counting packets, FCS errored packets, discarded packets, information and RR
frames.

Monitors all layer 3 TMC calf processing messages corresponding to a specifically traced call.

Supports both BRITE and TR-303 applications.

RS-232/V.35 DSU-DBP Data Port tion — Model 4124

Provides fuil-duplex drop and insert access to synchronous data at a variety of customer data rates,
including PSOA-Framed DDS, DSOB-Framed DDS, Clear Channel, Fractional T1, and ESF datalink.

Multiplexes/demultiplexes RS-232, RS-449 and V.35 electrically formatted signals into the T1 bit
stream.

Connects external test equipment or data terminal equipment directly to the T-BERD 224 (o analyze
channels within the T1 bit stream.

RS-232/RS-448 DSU-DP Data Port Ontion — Model 41441

Provides full-duplex drop and insert access to synchronous data at a variety of customer data rates,
including DSOA-Framed DDS, DSOB-Framed DDS, Clear Channetl, Fractional TT, and ESE datalink.

Muitiplexes/demultiplexes RS-232, RS-449 and V.35 electrically formatted signals into the T'f bit
stram. . -

Caonnects exierngt test squipment or dala terminal equipment directly to the T-BEHRID 224 0 analyre
channels within the T bit streany
RS-232/V.35/R5-448 DSU-DP Port Option — Model 11772

Provides full-duplex drop and insert access to synchronous data at a variety of customer data rates,
including DSOA-Framed DDS, DSOB-Framed DS, Clear Channel. Fractional T1, and ESF datalink.

Multiplexes/demultiplexes RS-232, RS-449, and V.35 electrically formatted signals intc the T1 bit
strea.

P
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Accessories

Connects external test equipment or data terminal equipment directly to the T-BERD 224 to analyze
channels within the T1 bit stream.

1.3.20 ZBTSI Framing Option — Model 11425

Tests and analyzes ZBTSi clear channel encoded T1 lines.

14  ACCESSORIES

‘Table 1-1 shows the list of accessories available for the T-BERD 224:

Table 1-1. Accessories

Part No. Description
10966 Thermal printer paper
41297 Thermal 4G-column lid printer
41306 Soft carrying case
41404 Side panel cover plate
41444-01 Rack mount (197) for T-BERD 224
41444-02 Rack mount extender {197 10 23") (41444-01 reguired)
41855-02 Rack miount extender {197 to 23") (41238 required)
42138 Rack meount for Signaling Option (41934 required}
51120 {00G-chm bantam terminating piug
51130 WECG 310 to bantam converter plug
DTM TTC Distributed Test Manager Software
ME11387 Replacement operating manuval set
PR35 Rack mounted thermal printer (40-column)
PR-40A Thermal 4C-column graphics printer w/cable and carrying case (bat-
lery or AC operation)
RTM Remote Test Manager Software

1.5 CABLES

Table 1-2 shows the list of cables available for the T-BERD 224

Table 1-2. Cables

Part No. Description ;
152 i plug 10 AT&CT 800 Senies-type male (127 _;
DO 54 WECG 30 plug o AT&ET 800 Series-tvpe nale (127 i
13213 RS&-232 male-to-male (6
10215 RS-44%MIL- 188 37-pin D male-to-male (6
10417 RS-449/MIL-188 37-pin D male~to-male (107
10418 RS-232 male-to-male {109
10420 WECO 310 plug te WECO 310 plug (197
10358 WECO 310 plug o alligator clips (10
1559 WECO 310 plug to bantam plog (107

T RERD 22 -7
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1.6

Table 1-2. Cables (Continued)

Part No. Description
10598 WECO 318 plug to WECO 310 plug (47
10399 WECGO 316 plug 1o bantam plug (47
10615 Bantam plug o bantam plug (169
10648 Bantam plug 1w alligator clips (169
20309 S-pin D male to 9-pin audic male (107
30611 &-pin D male to 5-pin audio male {47
30771 Extender cable for lid printer {87
31141 Dual Brop R5-232 protocol adaptor
31142 Dual Drop RS-449 protecol adaptor
31143 Dual BropV.35 pratocol adaptor
31270-0¢% V.35/306 male-to-male (6"

31270-02 V357306 male-to-male (107}

41645 Dual bantam plug to RJ-48

41646 Dual bantam plug to RF-45

41648 Dual bantam plug to 15-pin D male
£1649 Dual bantam plug to 15-pin D female
CB-3059% 440A to 440A (107

CB-30598-02 440A to 440A(17)

CB-30599 440A 1o 358 (107

CB-31211 440A male to 358 female (87)
AD-10830 440A to BNC adapter plug

ORDERING INFORMATION

Contact TTC Customer Service Department at 800-638-2049 for information on erdering options, accesso-

ries, or cables.
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Unpacking and Initial Inspection

SECTION 2 INSTRUMENT CHECKOUT AND SERVICE

2.1 UNPACKING AND INITIAL INSPECTION

Inspect the T-BERD 224 shipping container for damage when it is received. 1f the shipping container or
material is damaged, it should be kept until the contents of the shipment have been checked for compleleness
and the instrument has been checked mechanically and electrically, If the contents are incomplete, or if the
T-BERD 224 does not pass the performance tests (see Section 2.5), notify TTC. If the shipping container is
damaged, notify the carrier as well as TTC, and keep the shipping container and material for the carrier’s
inspection.

2.2 EQUIPMENT INCLUDED

The following equipment should be included when the T-BERD 224 PCM Analyzer shipment is received
and unpacked.

*  T-BERD 224 PCM Analyzer

*  Power cord

®  Reference Manual and Users Guide
®  Frontcover

*  Snap-on pouch

¢ Help cards {Inside Users Guide)

2.3 WARNINGS AND CAUTIONS

Observe the following cautions before and during all phases of instrument operation. Failure to comply with
these and other specific warnings contained elsewhere in this manual may cause physical harm fo the opera-
tor and/or damage to the instrument. TTC assumes no Hability due to customer failure to comply with these
reguirements.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis must be connected to an approved three-contact electrical
or used with a three-contact to two-contact adaptor with the grounding wire firmly connected to an

i around at the power outlct

PAWAY FROM LIVEVOLTAGES

1 remove the instrument top cover or insert fingers or other objects threugh 1he side-panel noies while
SRS

T x P Y P
ARG LG ihe unii

DO NOT OPERATE IN AN AMBIENT TEMPERATURE ABOVE 50°C
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Power Requirements

2.4 POWER REQUIREMENTS

The T-BERD 224 is configured to operate with a single phase 48 to 66 Hz power source at 50-135 VAC,
With a factory installed option, the T-BERD 224 can be configured to operate with a single phase 50 Hz
power source at 195-40VAC.

AC Power Connector — The T-BERD 224s power cord is plugged into this receptacle to provide line
voltage to the unit. The safety ground connection is wired directly tothe T-BERD 224 chassis.

AC Power Cord — The three-conductor AC power cable must either be plugged into an approved
three-contact electrical outlet or used with a three-contact to two-contact adaptor with the grounding
wire {green) firmby connected to an electrical ground (safety ground} at the power outlet.

AC Line Fuse — The AC Line Fuse compartment is located between the AC Power connector and the
AC Power switch. A spare fuse is located inside the fuse compartment. The T-BERD 224 requires a 1.6
Amp, 250V, Slo-Blo fuse instatled {Littiefuse type #21801.6, or its equivalent).

AC Power Switch — The Power switch is located on the side panel above the AC receptacle and fase
hoider. The Power switch is marked with a "1" for the ON position and a "0" for the OFF position.

2.5 INSTRUMENT SELF-TEST/CHECKQUT

1. AC Power cord
Insert the power cord in the power connector on the side panel.

2. AC Power switch
Press this side panel switch to the ON (1)} position to apply power to the unit. Powering on the unit
initiates an automatic seif-test.

*  Momentarily ifluminates all front panel and switch LEDs.
®  Checks to see if any front-panel switches are stuck in an actlive position.

®  Verifies the data stored in NoaVolatile RAM (NOVRAM) is unchanged since the last power
down If changes are found in the NOVRAM data, a failure message is displayed, and the fac-
tory settings are reloaded. The T-BERD 224 remains fally functional, and while the instrament
may be used, TTC should be called for service.

*  Momentarily press the RESTART switch during power-up, to clear the T-BERD 224
NOVRAM and set all switch configurations to the {actory defanlt setiings listed in Appendix

Al
" ccinal compronents, i & seli-icst eeror message is visible m he display window,
seage and call TTC for ive, There are no user-serviceshle parts inside the
TLURERIDY 224 except the AL fuse I o the side panel.
3. RECEIVE {NPUT switches

Select TRERM.

4. LINE 1 & LINE 2 jacks
Connect a cable from the LINE 1 TRANSMIT jack to the LINE 2 RECEIVE jack.

5. MODE switch
Select T1-ESF

LI E T ¥ [ R 0 ST
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Instrument Self-Test/Checkout

10,

11,

12.

13.

14.

15,

16.

17.

18.

21,

22,

INGERY

CHANNEL FORMAT switch
Select VF

SOURCE CONFIGURATION | switch
Select 1004 Hz.

LINE 1 and LINE 2 CHANNEL switches
Select channel 01,

RESULTS | & It Blank swiiches
Select SUMMARY category.

PBROP (RX) switch
Select LINE 2.

INSERT (TX) switch
Select LINE 1.

RESTART switch .
Press to clear alarms and begin the test Verify LINE 2 Signal and Frame Sync LEDs illuminate and
SUMMARY category resuits read RESULTS OK.

Volume
Adjust to medium volume level. Verify the presence of a 1004 Hz tone on the side-panel speaker for
the Line 2 dropped channel (Channel 01).

SIGNALING INSERT switches
Press A, B, C, and D) switches and verify the corresponding signaling LED illuminates for Line 2.

BPV ERROR INSERT switch
Press this switch three times. Three BPVs should register in the n25 BPVS results,

RESTART switch
Press RESTART switch to clear alarms and begin the test.

FRAME ERROR INSERT switch
Press this switch three times. Three frame errors should register in the n30 FRM ERR result,

RESTART switch
Press RESTART switch to clear alarms and begin the test.

YELLOW ALARY ERBOR INSERT switch

Press this switch. Verify the LINE 2Yellow Alarm Local stare LED 1< illnminated. Press this
$wiich again 10 turn off the Yehow Alarm. Verify the Yeilow Adarmy history LED 15 diuminated.

1Y) gwiteh
Select NONE.

LINE 1 & 2 jacks
Remave the cable connected from the LINE 1 TRANSMIT jack to the LINE 2 RECEIVE jack.
Connect a cable from the 1.2 TRANSMIT jack to the L] RECEIVE jack.

RESTART switch
Press RESTART switch to clear alarms and begin the fest.

T-BSRE 208 2-3
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In Case of Difficulty

23. Repeat steps 10to 19 transposing LINE 1 and LINE 2
After determining that the T-BERD 224 LINE 1 and LINE 2 interfaces are functioning property,
disconnect the cables. The T-BERD 224 is ready for testing,

2.6 [N CASE OF DIFFICULTY

If the T-BERD 224 fails to operate and no front-panel indicators are iffuminated:

®  Check the AC power cord to ensure that it is securely connected.

®  Make sure that the power supply is operating by plagging another electrical device into the electri-
cal outlet used by the T-BERD 224,

*  Verify a proper, working AC line fuse is installed.
If the T-BERD 224 still fails to operate, contact TTCs Customer Service Department at 1-800-638-2049.

If the front-panel indicators ifluminate, but the instrument does not operate property, note the procedures that
failed and contact TTC for assistance.

2.7 AC LINE FUSE REPLACEMENT

The T"BERD 224 AC Hne fuse is located in the AC fuse compartment just below the Power switch. If the
fuse is blown, it should be replaced with a 1.6 Amp, 250V, Sio-Blo fuse (Littlefuse #21801.6 or its equiva-
lent). A spare fuse is located inside the fuse compartment. Always use the correct fuse zating.

1. Disconnect the power cord from the power receptacle .

2. Locate the tab on the power switch receptacle.

3. Using a small screwdriver or similar instrument, gently pry the fuse cover open.
4. Remove the old fuse and install a new fuse of the correct size.

5. Press the plastic fuse holder securely back into place,

‘ T .
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SECTION 3 INSTRUMENT DESCRIPTION

3.1 INTRODUCTION

Use this section as a test reference and as a guide to understanding the functions of the T-BERD 224, The
controls, indicators, and connections of the mainframe and each of the options are described in the following
order {see Figure 3-1},

7
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Figure 3-1. T-BERD 224 Front Panel

¢  Mainframe and T1 BERT Option
*  Tractional T1 Opticn

*  DDS Option

®*  SLC Option

*  ESF Option

*  Smart Loopback/Command Codes Option
*  VF Ogtion

®  Signaling Option

Caller 1D Ontior

Primary Rute 50N Oplion

S57 Gption

TR-303 Gyt v

SONET/ADSE Anadyzer Lid Option
¢ DSU-DP Option
®  ZBTSI Optien

NOTE

Unless indicated, the capabilities of the mainfrane T-BERD 224 are applicable to the
options,
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Introduction

The controls, indicators, and connections are grouped into the following functional areas
Test Setup —- Describes the switches used to configure the T-BERD 224 for testing,

Circuit Connections — Discusses the connections and switches used to provide access to the circuit
being tested.

Resulis Verification — Explains how to starf a test and how toview, collect, and anatyze the test
resalts.

Troubleshooting Controls — Describes the switches that are used to troubleshoot the circuit.

Printer Controils — Fxplains how to manrually or automatically generate printouts.

NOTE

Throughout this section, a number appears in brackets ([ 1) after each control name. These
numbers match the caltouts in the figures. Use these numbers to quickly locate switches,
indicators, and connectors on the front panel.

[
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MAINFRAME AND T1 BERT OPTION
Test Setup

MAINFRAME AND T1 BERT OPTION

3.2 TEST SETUP

Test setup switches configure the T-BERD 224 for T1 testing (see Figure 3-2).

piledat

EHANNEL
FORMAT

CHANNE SOURCE
MODE  FORMAT CONFIGURATION

Wi /

Figure 3-2. Test Setup Controls

Table 3-1 shows the available MODE, CHANNEL FORMAT, and SOURCE CONFIGURATICN 1 (SCI) switch

settings.
Table 3-1. Mainframe and T1 BERT Switch Configuratio n
Switch Configuration
MODE AUTO, T1, T1-DID, T1-D2. T1-D4, TI-ESESLC-D1D, SLC-M2, T1SLC96, T1 TLR, T1
LLB, ESF/D4

CHANNEL FORMAT VF FULLTI

SCI 1604 Hz, VF INTFE DROP AUTO, MULTIPAT, BRIDGTAP, ALL ONES, AlLL
CHAN ZEROS, USER, MIN/MAX, 2423-1, 2720-1, 2~15-1,

2A15-1 INV, QRSS, 2 INB3 IN 24, 177

The front-panel display is an 80-character, green vacuum fluorescent display used to view instrument setups,
test resufts, and auxifiary functions. It is divided into four windows. The first window is controlled with the
MODE and CHANNEL FORMAT switches, the second with the SOURCE CONFIGURATION switches, and
the two rightmeost with the RESULTS switches, Auxiliary functions use all four windows.

CBERIY 2240
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Test Setup

3.2.2 MODE Switch _[2]

The MODE switch configures the T-BERID 224 to the framing on the line {see Table 3-1).
Modifying the MODE switch selection:

®  (auses a test restart.
®*  Changes the frame synchronization parameters and the transmitted frame pattern.
®  Disables the insert functon for 3 seconds if the INSERT (TX) switch is set to LIN E1 or LI NEZ2.

The MODE switch selections include:

AUTO — Automatically configures the unit receivers and transmitters to incoming framed and unframed
T1 signals.

In AUTO mode, scan... is dispiayed while the unit identifies the received framing mode. If frame syn-
chronization is achieved, the detected mode is displayed in lowercase letters as indicated in Table 3-2.

Table 3-2. AUTO Mode Selection

T1 Signal Format AUTO Mode Selection
DID t1-d4

p2 £l-dd

D4 tl-d4

ESF tl-ost

ZBTSI tl-esfz

SLC-96 tlskc90

SLC-M2 sic-m2

Unframed tl

AUTO meode is performed concurrently on LINE 1 and EINE 2. The T-BERD 224 tries to synchronize
to the LINE 1 input. If framing synchronization is achieved, the green LINE 1 Frame Sync LELD illumi-
nates, the detected mede appears in fowercase letters, and the T-BERD 224 tries to synchronize to the
same frame format in LINE 2. If LINE 2 frame format 1s not the same as LINE |, then the green LINE
2 Frame Sync LED does not illuminate. Ifthe T-BERD 224 does not achieve synchronization with
LINE 1, LINE 2 is analyzed for framing synchronization. If synchronization is achieved with LINE 2,
the green LINE 2 Frame Sync LED iliuminates and the detected mode appears in lowercase letters. If
synchronization is not achieved for either line, scan... continues to appear in the display. This proces
continues uniit synchronization is achieved or AUTO mode is exited,

NOTE

i

When an unframed signal is recognized. ] appears in the Maode dispiay and FULL T
appears in the Channel Format display.

T1 — Enables the T-BERD 224 to transmit and receive unframed T1 data for testing unframed T1 cir-
cuits or those with proprietary framing formats,

When the T mode is selected, FULL T1 appears in the CHANNEL FORMAT display and all other
channel formats are disabled,

~—
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NOTE

When testing unframed T1 lines, the following controls and indicators are disabled: Frame
Syrc LED, Yellow Alarm LED, FRAME ERROR INSERT switch, YELLOW ALAR
INSERT switch, and signaling drop and insert test points and switches.

T1-D1D — Provides standard D4 framing used for channel banks with D1D channel sequencing.
T1-D2 — Provides standard D4 framing used for channel banks with D2 channef sequencing.
T1-D4 — Provides standard D4 framing used for channel banks with D4 channel sequencing.

T1-ESF — Uses an extended superframe (24 frames) to provide a Cyclic Redundancy Check (CRC) for
improved in-service testing.

SLC-D1D — Operates with the B, C, and D shelves of Mode 1 SLC-96 systems.

TI1SLC98  Operates on the A shelf using SLC-96 formatting. When the T-BERD 224 is used as the
signal scurce, the datalink bits are all set to zero. The datalink can be analyzed further with the
Enhanced ESF/SLC Option.

SLC-M2 — Operates on the A shelf using Mode I SLC-96 formatting. When the T-BERD 224 is used
as the signal source, the datalink bits are ali set to zero. The datalink can be analyzed further with the
Enhanced ESF/SLC Option.

ESF/D4 — Provides independent Line 1 and Line 2 monitoring of signals acress an ESF/D4 converter.
Enables the T-BERD 224 10 monitor an ESFE signal on Line 1 and simultancously monitor a D4 signal
on Line 2. This mode can be used to verify the conversion from ESF to D4 (or D4 to ESF) framing is
successful, When in the ESF/D4 mode, the CODE switch is disabled. The code must be set using the
AUX 32 LN CODE function for each of the lines,

T1-TLB (Test Loopback) — Loops data from each line receiver to the opposite lines transmitter while
monitoring each input for TT and channel results. In this mode. the T-BERD 224 strips incoming BPVs
and does NOT allow the T-BERD 224 to insert test signals. However, the T-BERD 224 can insert BPVs,
frame errors, and yellow alarms into one of the framed data sireams. The CODE switch allows B8ZS
coding to be removed or inserted. Unframed data can be accepied. but frame errors and vellow alarms
cannot be inserted into the unformatted data stream

T1-LLE (Line Loopback) — Loops data from each line receiver to the opposite line fransmitter. Each
input is monitored for T1 and channel results, but data is unaffected bythe T-BERD 224. In this mode,
BPVs are not stripped and errors can not be inserted,

In TLB and LLB medes the T-BERD 224 attempts to synchronize io a framing format, hut it does not
indicate the framing format. If the T-BERD 224 recognizes a framing format, the Frame Sync LED iflu-

1TIREES,

NELFORMAT Switch 13

HARNELFORMAT swirch selzcts the type of test to perform. Press the CHAMMEL POBRAT swirch (o
¥i !
select either voice or data channel formats.

Modifying the CHANNELFORMAT switch selection:

®  Causes a test restart,
®  Disables the insert function for 3 seconds if the INSERT (TX) switch is set to LIN Bl or LI NE2.
®  Muy change the available SOURCE CONFIGURATION [ and Il switch selections.

T-RERD 224 3-5.
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3.24

Channel format selectjons are:
FULL T1 — Enables the T-BERD 224 to test the full T1 signal in any mode.

VF (Voice Frequency) — Use when testing voice frequency circuits. This selection enables the internal
speaker, SIGNALING INSERT switches, VF channe! measurements, and specific drop and insert source
configurations.

SOQURCE CONFIGURATION | Switch 4]

The SOURCE CONFIGURATION 1 switch selects specific tones/data to be inserted into the specified chan-
nels (see Table 3-1).

Modifying the SOURCE CONFIGURATION | switch selection:

¢ (Causes a test restart.

*  Modifies the drop and insert source for the channel(s) selected using the CHANNEL, DROP (RX},
and INSERT (TX) switches.

In VF, the SOURCE CONFIGURATION I switch selects the signal (internal or external) to be analyzed. The
channel(s) are selected with the CHANNEL, DROP {RX), and INSERT {TX} switches. SOURCE CONFIGU-
RATION I selection availability depends on the MODE and CHANNEL FORMAT switch selections. The
selections are:

1004 Hz — Allows the insertion of a digitally-encoded 1004 Hz, 0 dBin, sine wave that is suitable for
VF testing.

VF INTF (VF Interface) — Enables the side panel 2- or 4-wire VF interface as the drop and insert
source. A selected drop channel is decoded and output to the side panel connector. Tones from the exter-
nal VF signal source are inserted info the selected channel.

DROP CHAN {Dropped Channei) — Provides a channel loopback and allows a channel which is
dropped from one line 1o be re-inserted into a selected channel on the opposite line. The dropped chan-
nel is provided to the side panel 2-wire and 4-wire VF interfaces. When DROP CHAN is selected and
the CHANNEL. switch for the dropped line is set to ALL, time slot I is dropped.

In Full TI, the SOURCE CONFIGURATION [ switch selects test patterns. All patterns, except BRIDGTAP
and MULTIPAT, can be used in any framed or unframed operating mode. No patierns are transmitted in the
T1 TLB, or T1 LLB modes. However, logic results can be obtained for these modes if frame and patters syn-
chronization are achieved. Changing test patterns always causes a test restart. The selections are:

w i -BERD 224 to auioma
v QHOP (BX) swiwch is set .
: mppear\ in the SOURC
3 .":"Q, lh_(,T*BFRD 224 tra

: 'AU’“O i Au“zaﬁ’aﬁc Pat tarr Searcﬁ«w'ijmmmb

arch Tor and idens

When testing DS circuits, the AUTO mode only appiies when it is receiving live data.

MULFIPAT — Transmits five consecutive test patterns: ALL ONES, 1.7, 2IN8 , 3 IN24, and QRSS.
This automated test pattern sequence is used during the acceptance testing of a new T1 span or while
troubleshooting an existing T1 span.
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When MULTIPAT is selected, a test restart occurs and the pattern is transmitted. As each pattern is
transmitted, it is identified in the display in lowercase letters. The MULTIPAT test takes approximately
15 minutes with each pattern transmitted for three minutes. MULTIPATIs only available in the FULL
T1 channel format.

BRIDGTAP — Transmits 21 consecutive test patterns: ALL ONES, 1:1, 1:3, 1:5, 1:6, 1:7, 2:8, 2:9, 2:10,
2:18, 2012, 2083, 2014, 3 IN 18,3 IN 19,3 IN 20,3 IN 21,3 IN 22, 3 IN 23, 3 IN 24, and QRSS. This
automated test pattern sequence is used during initial installation to identify bridge taps or stress the T1
span during routine maintenance. When a bridge tap exists on the line, reflections oceur during the
transmission of data whick interfere with the performance of the T1 span. BRIDGTAP

When BRIDGEAP is selected a test restart occurs and the pattern is transmitted. As each pattern is
transrritted, it is identified in the display in lowercase letters. The BRIDGTAP test takes approximately
ten minutes. BRIDGTAP is only available in the FULL T1 channel format.

ALL ONES — Provides a fixed test pattern of all ones (AMI pulses). This pattern is generally used to
stress span repeater current regulator circuits. It can also be used as an AIS in unframed circuits, a keep
alive signal, or an idle code. This pattern is required to measure the T1 signaf power in dBm (n42 RX
LVL result).

ALL ZEROS — Allows the T-BERD 224 to test T'1 circuits for BSZS clear channel capability (CCC).
The CODE switch should be set for BRZS when sending the ALL ZEROS pattern. The pattern can be
transmitted framed or unframed, or with the T1-ESFz mode selected.

USER - User Programmable Bit Pattern — Enables the T-BERD 224 to transmit a 3- to 24-bit user
programmable test pattern, which can be used to test a circuits sensitivity to a particular pattern. The
pattern is entered in binary form through AUX 15 USER function.

MIN/MAX — Binimum/Maximum Density Stress Pattern— Generates rapid transitions from low one
density octets to high ones density octets. This pattern is used to test the ability of repeaters to adjust to
rapid changes in ones density.

2/23-1 — 8,388,607-Bit Pseudorandom Pattern — Generates a maximum of 22 sequential zeros and
23 sequential ones. The pattern exceeds excess zeros and does not meet the minimum ones density
requirements for T1 applications.

2720-1 — 1,048,575-Bit Pseudorandom Pattern — Generates a maximum of 19 sequential zeros and
20 sequentiat ones. The pattern exceeds excess zeros and does not meet the minimum ones density
requirements for T1 applications.

2415-1 — 32,767-Bit Pseudorandom Patfern - Generates a maximum of 14 seguential zeros and 13
sequential cnes. The pattern provides a maximum number of zeros allowed for framed. non-B8ZS test-
ing. The pattern does not meet the minimum ones density requirement.

2715-1 INV — Inverted 32,767-Bit Pseudorandom Pattern —_ Gemmtes a maximum of 15 sequential
gros and 14 REGUUR rial anss. The patlern ;‘ﬂo\IdL‘a EtsE e ' 28
n-BEZY testing, The pattern does not mect the minimum ¢n

density requiremnernd,

3 a modiiied

RES — 11 Quasi-Handom Signal Source Pattern — Simulzies Hve Tl data. T QRS
-1 pseudorandom pattern tha! ahiows a maximum of 15 sediontal zeros and 20 sequential gies. The
Ds DENS VIOLATED message is disabled when this patiern is ransmitted,

2 IN 8 — Two Ones in 8-Bits Pattern — Provides a fixed test pateern of FO100 0010 01.... This pattern
is generally used to test mis-optioned equipment for B8ZS encoding. The pattern is aligned with the
framing (I) bits as indicated.

3 IN 24 — Three Ones In 24-Bit Pattern — Stresses the minimum ones density (12.5%) and the maxi-
mum zeros {13) requirement of T circuits. 3 IN 24 is a fixed test pattern of FO100 0100 0000 0000
0000 0100.... The pattern is aligned with the framing (F) bits as indicated. When the pattern is framed,
at least n ones must appear in 8(n+1) bits where n = { to 23,

T-RERD 224 _ 3-7
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3.2.5

3.2.6

3.2.7

1.7 — A One and Seven Zeros Pattern — Stresses the minimum 12.5% ones density reguirement for
T1 circuits using AMI coding. 1:7 is a fixed test pattern of FOI000000.... The patterr is aligned with the
framing (F) bits as indicated.

The following patterns are available through the Advanced Stress Patterns Option:

T1-2/TRIP — Provides a fixed 96-octet HEX pattern used to siress test T1 circuits and equipment.
T1-3 — Provides a fixed 54-octet HEX patiern used to stress test T circuits and equipment.

T1-4 — Provides a fixed 120-octet HEX pattern used to stress test T1 circuits and equipment.
T1-8 — Provides a fixed 53-octet HEX pattern used to stress test TF circuits and equipment.

T1-6/55 OCT — Provides a fixed unframed 55-octet HEX pattern and a variant of the MIN/MAX
repeater stress pattern used to test the repeaters’ ability to lock onto the incoming clock when the data
changes from high ones density to low ones density.

T1-DALY - Provides a fixed framed 55-octet HEX pattern used with framed T1 circuits without causing exces
zexos (excess zeros is moze than 15 consecutive zeros). This pattern is a variant of TI-6.

CCODE Switch [5]

The CODE switch selects the line coding the T-BERD 224 uses when transmitting or receiving a T1 signal.
The LEDs to the left of this switch illuminate to indicate the selected coding.

NOTE

When in the ESF/D4 mode, the CODE switch is disabled. The code must be set using the
AUX 32 LN CODE function for each of the fines.

AMI (Alternate Mark Inversion}

BBZS (Bipolar with 8 Zero Substitution) — When receiving a T1 signal, B8ZS decoding is antomatic,
regardless of the CODE switch selection, but if BBZS code is received while set for AMI, B8ZS
DETECTED flashes in the display.

TEST Switch  [6]

The TEST switch controls test duration. CONTIinnous selects an unlimited test duration. TIMED enables the
user to conduct a timed test of up to 200 hours, 539 minutes, 45 seconds.

NOTE
Changing from CONTinuous to TIMETD cances a test restart and displays the message
) X O3 TG SETTEST LENGTH. The default setting in switches
s i CONTinuous. Changing from TIMED to CONTinuous alfows the west to

continge angd resulis w accumulate. i

AUX Switch _[7]

Press the AUX switch to access the auxiliary functions, which allow access to parameters that are less fre-
quently used and do not have dedicated switches. The LED within the switch illuminates when the auxiliary
functions are accessed. Press the MODE switch to scroll through the auxiliary funcrions,

FOFTETER Y 1Y PR et AF
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Refer to Sectior 4 for detailed infermation on the following mainframe and T1 BERT auxiliary functions.
There are, however, auxiliary functions found within specific options surrounded by parenthesis (e.g. 557
Call Trace). For clarification of those auxiliary functions within those options, refer to their sections within
the reference manual:

¢ AUX 01 CL FIFO - Clear Print FIFQ

¢ AUX 02 TIM PRI -— Timed Print Event

®  AUX 03 TES LEN — Timed Test Length

¢ AUX 04 TIM/DAY — Clock Time and Date

®  AUX 05 LBO — Line Build-Out

®  AUX 066 BACK TM — Backup Timing Source

¢ AUX 07 DSO TM - DSO Interface Timing (*DSU-DP Option)

¢ AUX O8RS 232 — RS-232 Configuration

¢ AUX 09 488 MODE — IFEE-488 Mode and Address (also * 7! Bert Option)

®  AUX 10 N-CONTG —— Non Contiguous Channel (* DSU-DP and *Fractional T1 Optior)

® AUX 11 ANL CHA — DSU-DP Analysis Channel (*DSU-DP Option)

* AUX 1ZERR COR -— DSOA Error Correction (* DSU-DP and *DDS Option)

* AUX 13 ERRRT — Error Rate (*T'] Bert Option)

¢ AUX 14 FRM ERR ~- Frame Error Insertion (*71 Bert Option)

*  AUX 15 USER — User Programmable Test Pattern  (*T'/ Berr Option)

¢ AUX 16 PGM LP —- Programmable l.oop Codes {*T7 Bert Option)

*  AUX 17LOOP CD — Loop Codes (*T1 Bert Option)

¢ AUX IBAUTRES — Automatic Loop Code Response (¥ Bert Option)

*  AUX 19DDS CHN — DDS Analysis Channel and Secondary Channe! Pattern { *DDS Option)
¢ AUX 20 PRM TX — PRM Transmission (*Fractional T1 Option)

*  AUX 21 VF SWEEP — Sets Sweep Parameters of VF Burst fanction.

¢ AUX 22 VF BURST— Sets Frequency and Level of VF Burst function.

®  AUX 23 PRT OPT — Print Option for Frequency Sweep

*  AUX 24 TRK DEF — Trunk Type Definition (*Signaling Option)

¢ AUX 25 DIG MAR — Dagit Margining {(*Signaling Option)

*  AUX 26 DIAL SEQ — Dial Sequence (*Signaling Option)

* AUX 27 REC SEQ — Receive Sequence {* Signaling Option)

¢ AUX 28 DEF SPV - Define Supervision Events (*Signaling Option)

£ AUX 29 SCANSET — Channel Signaling Scan Setting
ALUX 2 SCANSEY — Channel Signaling Scan Setting ¢
AUX 30 MU~ DDS Analysis Channel and Secondary Channel Pattern (FD0Y Option)
AUX 31 CALLID o O ' -

v Fiprer s S
.-‘.i:.:i“_;’é; (T),”I_LCH_!‘,’

e

alter I3 Ontion)

stter i) Signaling Sefection (*Cwiire 12Y Gption)
: AUX 32 LN CODE - Independent Line Coding
¢ AUX 35 CUSTOM — Custom Results
*  AUX 41 TRC RST — Sets Trace Restart (*SS7 Call Trace Option)
¢ AUX 42303 TRC — Sets Call Trace Criterta (* TR-303 Options)
®  AUX 43 PRI TRC — Sets Call Trace Criteria (* Primary Rate ISDN Option)
®*  AUX 46 8§57 TRC — Sets Call Trace Criteria (*SS7 Option)

®  AUX Y9 HELP — Describes Cause Valoe Messages (*PRI and *TR-303 Options)

"
}
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33 CIRCUIT CONNECTIONS
The circuit connections controls configure the T-BERD 224 for T1 testing (see Figure 3-3).
TROP FIX) @
[0 LINE £
O mot
o] LINE2 B
3% AECTIVE RECEIVE ﬁ
sl s LINE 1 LNE 2 #PUT
SBHIDGE FECEIVE TRANSIMIT TRANSMIT  RECENVE BHIBGEg
TEAM - - = TEAM
| O psxmon f@ psxmon O
Q@ PRIMARY Tt REF
Figure 3-3. Circuit Connections Controls
3.3.1 DROP (BX) Switch__[8]
The DROP (RX) switch selects the Tt source(s} to be received for testing. The illuminated LED to the right
of the DROP (RX)} switch indicates the T line source(s). Modifying the PROP (RX) switch selection causes
a test restart. DROP (RX) switch selections are:
LINE 1 — Selects LINE 1 as the source from which the data is received.
BOTH - Sclects both lines as the source to be received.
LINE 2 — Selects LINE 2 as the source from which the data is received.
3.3.2 | witch

The INSERT (TX) switch selects the Tl line tn which data and errors are transmitted. The illuminated LED to
the left of the INSERT {TX) switch indicates the selected T line. After a power loss, the INSERT {TX} vwitch
is always resei o NONENSERT {TK) swiich selecions are: )

LINE 1 — Selecrs LINE 1 fo insert the data swboerrors,

NONE — Seiects nenther lne for data and error mssrtion.
LINE 2 — Selects LINE 2 1o osert the data and emors,

If the INSERT {TX) switch s set to NONE, no test data is transmitted. If the INSERT (TX) switch is set to
LINE 1 or LINE 2, the data is transmitted into the selected line and an idle code (ALL ONES} is transmitted
into the opposite line. The T1 data clock is defined in the AUX 06 BACK TM function.

A7
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NOTE

The T-BERD 224 cannot act as the T1 signal source if a T1 signal is being received
{DROPPED) on the line selected by the INSERT (TX) switch.

Changing the INSERT (¥X) switch selection from NONE to LINE 1 or LINE 2 inserts data, user-selected
errors, and signaling bits (if applicable) three seconds after the switch is released. During this 3-second
delay, the selected channel number flashes in the CHANNEL swilch display. Changing the MODE, CHAN-
NEL FORMAT, SOURCE CONFIGURATION | and 1, INSERT (TX), and CHANNEL. switches for the line
being inserted on (LINE 1 or LINE 2) causes the insertion to be reset and also disables insertion for 3 sec-
onds. Changing the INSERT (TX) switch from LINE | or LINE 2 to NONE immediately aborts the insert
function.

3.3.3 LINE 1 &2 CHANNEL Switches [10]

The LINE 1 and LINE 2 CHANNEL switches are available in the VF CHANNELFORMAT and select the
channel to be monitored or tested. The selected channef number is visible in one of the two seven-segment
CHANNEL displays. Pressing the up arrow increments the displayed channel number; pressing the down
arrow decrements the channel number. If a CHANNEL switch is pressed and held for more than one second,
the channel numbers scroll until the switch is released. LINE 1 and LINE 2 CHANNEL switch selections are:

110 24 — Displays the channel number selected for testing.

ALL  Available only for the [004 Hz SOURCE CONFIGURATION ! switch selection. Inserts the 1004
Hz tone in all changels (1-24) on the line set with the INSERT (TX) switch.

When the CHANNEL FORMAT switch is set to FULL T1, the CHANNEL switch number is displayed as “—

3.3.4 LINE 18 2 RECEIVE INPUT Switches [11]

+ The LINE 1 and LINE 2 RECEIVE INPUT switches determine the input impedance and signal conditioning
{or the corresponding receiver. Modifying the RECEIVE INPUT switch selection causes a test restart,
RECEIVE INPUT switch selections are:

BRIDGE ~ Select when the monitored ine is already properly terminated. When BRIDGE is selected,
greater than 1000 ohms input impedance and ALBO {Automatic Line Build-Out) compensation is pro-
vided. ALBO autematically adjusts for up to 35 dB of cable loss.

BM — Select when the monitored line is ferminated by the TRERD 224 When TERM is selected,
ut impedance and ALBO compensation is provided, |

e boes.

e poinis which a

3.3.5 INE 1 & 2 RECEIVE k 12

Two RECEIVE jacks are provided for each line: a WECO 310 and 2 bantam. The connectors can be used
simultanecusly to accept a T1 signal input.
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3.3.6

3.3.7

3.3.7.1

3.3.7.2

3.3.7.3

3.3.7.4

LINE 1 & 2 TRANSMIT Jacks [13]

Two TRANSMIT jacks are provided for each line: a WECO 310 and a bantam. The connectors simulta-
neousty provide transmit output. The transmitted signal is passed through a switchable line build-out circait.
The AUX (5 LBO function determines the amount of line build-out applied.

ide-Panel Conneclions

The following connections, illustrated in Figure 3-4, are located on the T-BERD 224 side panel.

DS0 INTF Jacks

The DSO INTF jack provides two bantam jacks for external access to bipolar, 64 kb/s, DSO signals within the
T1 bit stream data. TheT-BERD 224 requires the DDS Option to use this interface. The TX IN jack is used
o insert a 64 kb/s DSO signal into a channel designated by the front pane! INSERT {TX) and CHANNEL
switches. The RX OUT jack is used to drop a 64 kb/s DSO signal from a T1 as designated by the front panel
DROP (RX) and CHANNEL switches. These jacks are commonly used by externai KS-type test sets for test-
ing DDS circuits from a 11 access point. The DSO interface is electrically identical to DS0-DP interfaces on
channel bank cards.

TEST PTS. Connecto

The 37-pin D-type TEST PTS. connector provides TTL access to 22 test points. The test points have a
one-to-one correspondence to the front panel indicators and can be used to trigger external equipment when
alarm conditions cceur. For additional information on the TEST PTS. connector pin designations, refer to
Section &,

4-WIRE VF Interface Jacks

Two WECO 310 jacks, with 600-ohm termination, provide 4-wire VI access to a digitally encoded VF chan-
nel. This interface allows analog VF test sets, which were waditionally only used at analog test points, to
access VF information at a T'1 access point. The 4-WIRE VF interface converts analog signals received at
the input connector into digital signals suitable for transmission on the T span. VF channels from the digital
T1 bit stream are converted into analog VE signals at the output connector.

VF 2-WIRE INTF Terminals

These two turret-type posts provide 2-wire test access to a digitally encoded VF channel. Using an external
butt set, users can connect to the interface, dial DTMF digits, and talk to another party.

g - y ey [ PR F S L
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Figure 3-4. Side-Panel Connections

3.3.7.5 EXTERNAL BNC CLOCK Connector

This BNC connector provides an AC-coupled input impedance of 75 ohms for an external T1 clock sourcs,
which can provide the reference clock source for measuring timing slips. The backup clock source is
selected via the AUX 06 BACK TM function.

3.4 RESULTS VERIFICATION

Once the T-BERD 224 is configured and connected fo the circuit, use the following switches and LEDs to
initiate the test and collect test resulis {see Figure 3-5),

i SO BATARA . L
- IR s o ]

BPY & FRAM
SIGNAL
THE
CHANNEL

@ - G exckes gaRos QG
12 o aLan D303
(o R ER T S K © £ e

HISTORY

LOOP CODES

roop FER FEH toor

Figure 3-5. Hesulis Verification Controls and Indicators
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3.4.4

3.4.2

3.4.3

344

RESTART Swiich __[14]

The RESTART switch initializes all local status and history LEDs and resets alf results to zero. Pressing and
holding this switch during a power-up clears Nor-Velatile RAM (NOVRAM) and sets all the parameters to
their default factory settings, as listed in Appendix A.

The following actions cause a test restart:

¢  Pressing a major switch: MODE, CHANNELFORMAT, RECEIVE INPUT, DROP {RX), and CHAN-
NEL

® Changing the TEST switch from CONT. to TIMED
®  Changing the AUX 03 TES LEN function when the TEST switch s set to TIMED

DISPLAY HOLD Switch [15]

The DISPLAY HOLD switch freezes the displayed results, Local Status LEDs, and History LEDs. The switch
LED illeminates when it is enabled. During a display hold, the RESULTS switches can be used to screll
through the results, the results continue to accumulate in the background, a test restart can be performed, and
aresults printout can be generated to report the current values. When display hold is disabled, the results and
LEDs are updated to reflect their current values. When display hold is enabled the HISTORY RESET switch
is disabled.

RESULTS Switches [16]

The RESULTS @and I windows allow two sets of test results to be dispiayed simultaneously. Below each
RESULTS window is a corresponding pair of RESULTS switches that select the category and test result.
Resuits for LINE for LINE 2 can be displayed in either RESULTS window

Each pair of RESULTS switches consists of two rocker switches. The RESULTS [and It Blank switches
select between the six result categories. The Hlaminated LED next to a category label indicates that it has
been selected. The RESULTS | and Il Arrowed switches scroll through and display individual test result
within the selected category

A result number 1s assigned using an nXX(x) format; n is the LINE number (1 or 2) and XX (x} is the result

number (00 to 110) for the indicated LINE. Refer to Section 5 for detailed descriptions of each category and
test result.

NOTE

Changing RESULTS swiwch selectios

L6 does not affect the test in progress

Local Status LEDs [17]

Four columns of LEDs, two columns for LINE 1 and two columns for LINE 2, indicate each T? inpufstatus.
The two inside columns provide the current status of the incoming 11 signal; the two outside columns dis-

play the history status. The LEDs are color coded according to their function. Green LEDs indicate positive
conditions {e.g., Frame Sync) and red LEDs indicate history, alarm, or failure conditions {e.g., Signal Loss).

The Local Status LEDs 1liuminate for at feast 100 ms to indicate a condition, Thiser time allows users to see
transient events. All status and alarm LEDs are frozen at the end of a timed test.

3-14
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The Local Status LEDs indicate the following four conditions:
Both LEDs Off — No occurrence of the corresponding condition, past or present.
Only Local Status LED On — The corresponding conditicen is presently occurring.
Only History LED On — The cosresponding condition occurred but is not occurring now,

History LED On, Local Status LED On - The corresponding condition is occurring now and has also
occurred in the past.

The foliowing list identifies the conditions that illaminate the Local Status LEDs:

Signal — This green LED illuminates when the T-BERD 224 detects a T1 signal with frequency equal
t0 1,544,000 Hz + 5,000 Hz and a level greater than -35 dBdsx. The LED indicates ai which RECEIVE
input (LINE 1 of LINE 2) the signal is detected. The red History LED illuminates when no signal is
detected for a period of 150 ms.

Frame Sync — This green LED illuminates when the T-BERD 224 achieves frame synchronization
with the received Tt data stream. The LED indicates at which RECEIVE input (LINE 1 or LINE 2) the
signal is detected. The red History LED illuminates when two out of four received frame bits are in
error.

Patiern Sync — This green LED illuminates when the received test pattern is recognized by the
T-BERD 224 and pattern synchronization is achieved on the dropped line. Pattern synchronization
depends on receiving a given number of consecutive error-free bits for the specific test pattern,

NOTE

Lf the DROP (RX) switch is set to BOTH, only the Line 1 Local Statas Pattern Sync LEDs
are functional.

B8ZS — This green LED illuminates when the TBERD 224 detects Bipolar 8-Zero Substitution
{B8ZS) clear-channel coding. The LED indicates which receive input (LINE [ or LINE 2) detected the
BYZS coding. The red History LED iHluminates when the B8ZS code is no longer detected at the corre-
sponding inpat. If the CODE switch is set to AML B82S DETECTED flashes in the display when BRZS
coding is detected.

Excess Zeros — This red LED illuminates when the T-BERD 224 detects 16 or more consecutive
zeros. The LED indicates at which RECEIVE input (LINE | or LI NE2) the excess zeros are detected.
‘The red History LED illuminates when excess zeros are no longer detected.

Yellow Alarm - This red LED illuminates when the T-BERD 224 detects a yellow atarm. The LED
indicates on which receive input (LINE 1 o r LINE2) the vellow alarm s detected. The red History LED

i

the Status nor the History LED illumi-
achieved.
B — This red LED illuningies when the T-BERT 224 detects un AIS signal. The LED in

o Ry o TR G ) Sl R ) . Tl o1 o3 st e pacd T¥ek opme H V¥
ich receive irat GLINE Dor L INE2) the AIS Signat s detecied. Thored VISOVY LD dimimmnine

Hhen ALS is no longer detected.

3.4.5 HISTORY RESET Switch  [18]

The HISTORY RESET switch clears all ifluminated History LLEDs. This switch does not restart a test, affect
any of the current Local Status LEDs, or affect any accumulated test resulss.

‘-;*..
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3.5  TROUBLESHOOTING CONTROLS

During T1 circuit testing, it is often necessary to isolate problem (see Figure 3-0). Use the following
switches to help sectionalize the span.

LOOP CODE!
roop P q Looe
A ©)

SIGNALING INSER’
ERAC  HNSER
o o I (E)
&
VOLUME @

Figure 3-6. Troubleshooting Controls

3.51 LOOP itc g

The LOOP CODES switches transmit lfoop-up and loop-down codes from the T-BERD 224 to terminals that
can respond to T1 in-band and T1 out-of-band loop codes. The loop codes are used to establish an
out-of-service foopback at specific terminals along the span. The loop code type is configured in the AUX 17
LOOP CD function.

The LOOP CODES switches are disabled when: the T1 TLB and T1 LLB modes are selected; the INSERT
{TX) switch is set to NONE; the CHANNEL number display is flashing doring the three second insert wait
time; the T-BERD 224 is automatically responding to a loop code; the channel format is set to VI, or T1
frame synchronization is not acquired.

The LOOP CODES switches perform the following functions:

LOOP UP switch — Controls the transmission of the selected loop-up code. When the switch is pressed
(LED ON), the loap code is transmitted until an appropriate response is detected, a pre-determined
time-out interval is exceeded, or the LOOQP UP switch is pressed again {LED OFF). During loop code
transmission, the foop code name appears in the SOURCE CONFIGURATION [ and SOURCH CON-
FIGURATION II displays. In-band T1 and DDS loop-up codes overwrite the selected data pattern. ESF
out-of-band loop codes are transmitted in the datatink channel and do not overwrite the test pattern.

LOOP DOWN switch — Caontrols the transmission of the selected loop-down code, When the switch is
pressed (LED GNiLthe Joop code 18 ransmiitted uatil the loop code is no longer detected, a pre-deter-
mnined Hine-out interval s ex e, or the LOOP BOWN switch is pressed agatn tLED OFFY. During
loop code wistission, the transnited oo code sume appears in the SOURCE CONFIGURATION |
and SCURC qand T1 and DDS loop-down oiddes overwrite the

LCONFIGURATION I displays,
selected data pattern. E5F out-of-band loop codes are transmitted in the dataiink channel and do nat

overwrig ihe fest palien
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3.5.2 IGNALING INSERT Switches [20

The four SIGNALING INSERT switches control the logic state {ore or zerc) for each of the A, B, C, and D
signaling bits transmitted in the selected insert channel. Pressing the SIGNALING INSERT switch illumi-
nates the switch LED and causes a binary one to be inserted in the corresponding signaling bit position.
Pressing the same signaling switch again extinguishes the LLED and inserts a binary zero into the correspond-
ing bit position. The following list describes the signaling bits agsociated with each operating mode.

® A and B signaling bits — T1 D1D, T1.D2, T1-D4, T1SLC96, and SLC-DID
* A, B, C, and D signaling bits — T1-ESF and T1-ESFz
®  Unavailable — SLC-M2

The SIGNALING INSERT switches are oaly applicable when the CHANNEL FORMAT switch is set to VF.
They are disabled when the INSERT {TX) switch is set to NONE and when in the SLC-M?2 mode.

In TI1SLC96 and SLC-D1D modes, the TBERD 224 provides three signaling insert states: o n, off, and fog-
gling on and off. If the SIGNALING INSERT switch is off, pressing it once for less than a second turns the
switch on, sets the signaling bit to a logic one, and illuminates the LED continuously. Pressing and holding
the switch in for more than a second places the signaling bit in the toggling state and ifluminates the LED
intermitently. In the foggling state, the signaling bit toggles between logic one and logic zero with every
other superframe. Pressing the SIGNALING INSERT switch a second time inserts a logic zero into the signal-
ing bit and extinguishes the LED. Modifying the selection of the SIGNALING INSERT switch does not affect
the test in progress.

3.5.3 ERROR INSERT Switches [21]

The functions of the ERROR INSERT switches include the following list. The LED illuminates to indicate
when errors are being Inserted.

*  Single BPVogic, and/or frame error insertion

*  Bursts of BPV and/or logic errors at specified lengths and insertion rates

*  Continuous BPV, logic, and/or frame error insertion at specified insertion rates
*  Consecutive frame error insertion

¢ Yellow Alarm insertion

The ERROR INSERT switches are disabled in the T1 LLB and AUTO LLB modes and when the INSERT
(FX) switch is set to NONE. The ERROR INSERT switches perform the following functions:

$ et T Hne.
smitted logic one bit, including b s BPY EARGHE

ilowing functions:

Single BPV error ingerfion — [f the AUX 13 ERR RT funciion is set 1o SINGLE, pressing the
BPV ERROR INSERT switch for less than one second momentarily illuminates the LLED and inserts
asingle BPV into the T1 data stream.

Burst of BPV errors — If the AUX 13 ERR RT function is set toBURST, pressing the BPV
ERROR INSERT switch for less than one second momentarily illuminates the LED and inserts a
single burst of BPVs into the T1 data stream. The burst length and insertion rate are set by the AU
13 ERR RT function.

T-RERID 224 o AV VA
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Continuous BPV error insertion — Pressing the BPV ERROR INSERT for more than one second
illuminates the LED and inserts continucns BPVs into the T1 data stream at the selected insertion
rate. Pressing the BPVY ERROR INSERT switch again disables the BPV error insertion {LED OFF).
The error insertion rate is set by the AUX 13 ERR RT function.

[.OGIC ERROR INSERT Switch —— Inserts logic errors into the data strears of the selected T1 line.
Logic errors are inserted on any transmitted bits of the selected test pattern. In framed operating modes
with the FULL T1 charnel format selected, unframed T1 errors are inserted on the entire bandwidth
(data and framing bits). Frame synchronization is required at the T1 level before logic errors can be
inserted. In DDS, errors are only inserted on the selected test bandwidth. The LOGIC ERROR INSERT
switch performs the following functions:

Single logic error insertion — If the AUX 13 ERR RT function is set to SINGLE, pressing the
LOGIC ERROR INSERT switch for less than one second flashes the LED on and inserts a single
logic error into the selected test bandwidth.

Burst of logic errors - 1f the AUX 13 ERR RT function is set to BURST, pressing the LOGIC
ERROR INSERT switch for less than one second flashes the LED on and inserts a single burst of
logic errors into the selected test bandwidth. The burst length and insertion rate are set by the AUX
13 ERR RT function.

Continuous legic error insertion — Pressing the LOGIC ERROR INSERT switch for mare than
one second illuminates the LED and inserts continuous fogic errors into the selected test bandwidth
at the selected insertion rate. Pressing the LOGIC ERROR INSERT switch again disables the iogic
error insertion {EED OFF). The error insertion rate is set by the AUX [3 ERR RT function.

NOTE

Logic errors and BPVs are inserted without regard (o B8ZS sequences. This may cause the
same error muitiplication (one inserted error causing multiple errors} that cecurs on a
repeater span.

FRAME ERROR INSERT Switch — Inserts frame errors on the transmitted framing bits in the data
strearn of the sefected T1 line. The FRAME ERROR INSERT switch performs the following functions:

Single frame error insertion — If the AUX 14 FRM ERR function is set to SINGLE, pressing the
FRAME ERROR INSERT switch for less than one second momentarily illuminates the LED and
inserts a single frame error into the T1 signal framing bits.

Burst of consecutive frame errors — If the AUX 14 FRM ERR function is set for two to six
CONSECutive frame errors, pressing the FRAME ERROR INSERT switch for less than one second
momentarily iliuminates the LED and inserts a single burst of consecutive frame errors into the 11
signa! framing hits,

Continuous frame error inssrtion — Pressing the FRAME ERBOR INSERT switch for more than
one second Huminates the LED and inserts confinuous frame ervors into the TT ggnal framing hits
the FRAME ERROR INSERT swiich auain disables the frame error insertion (LED OFF).

The number of inserted frames ervors wconiolied by the AUXN 14 FRAM ERE functon.

Pressin

The FRAME ERBOR INSERT switch is disabled when the INSERT (TX) switch is sef to NONE. The
FRAME ERROR INSERT switch requires frame synchronization.

YELLOW ALARM ERROR INSERT Switch — Inserts a continuous yellow atarm into the selected T1
line. The LED momentarily tiluminates when the switch is pressed. Pressing this switch again disables
the yellow alarm insertion (LED OFF). For DI1D, D2, D4, and SL.C-96 (Mode 1 and 2) framing, bit 2 of
every DS0 is set to zero. For ESF framing, a repetitive pattern of eight ones and eight zeros is generated
in the datalink. The YELLOW ALARM ERROR INSERT switch requires frame synchronization.

-y
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3.5.4 VOLUME Control [22]

‘The VOLUME control adjusts the audio level of the T-BERD 224 internal speaker. Siiding the switch to the
right increases the volume. The speaker is used to listen to voice or tone on a dropped channel,

The T-BERD 224 provides an audible beep when: the n00 BIT ERR or n01 ASYN ES results are displayed

and an errored second ts detected; loss of pattern synchronization occurs; or the n04 BER result is displayed
and the timed test imterval is complete.

3.6 PRINTER CONTROLS

The T-BERD 224 can generate a manual or automatic printout that provides a hard copy of the test results
and the test set configuration. The following switches and connectors are used to generate prinfouts (sce Fig-
are 3-7).

BRINDEVERT
Testenn O

ERR SEC
meee O
ore O

CONTBOLS

AHXHIARY
PORT

Figure 3-7. Printer Controls

3.6.1 PRINT EVENT Switch [23]

The PRINT EVENT switch selects the event that triggers an automatic results printout. All of the print event
selections, except for OFF, print a status message if an alarm condition changes.

TEST END — If the TEST swilch is set to timed, this selection generates a time- and date-stamped
results printout at the end of a timed test. The AUX 03 TES LEN function sets the timed test length,

ERR SEC — Generates a time- and date-stamped results printout on the occurrence of aBPV, frame
error, or CRC error. If the selected error is disabled inthe AUX 35 CUSTOM function. a results print is

o e F o o
Gt generaiad,

MED — O
IMED s first selected) the sage SEEAUX 02 TQ SET PRI E

LFE - Prevents generation of zutomatic resels prinvouts. This selecdon does not affect the PRI

switch operation.
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3.6.2

3.6.3

3.6.4

PRINT Switch  [24]

The PRINT switch initiates a results or controls printout. For more information regarding printer operation,
refer to Section 6.

RESULTS — Pressing the switch up generates a date- and time-stamped printout of the current test
results,

CONTROLS — Pressing the switch down generates a date- and time-stamped printout of the current test
set contfiguration,

AUXILIARY PORT [25]

The AUXILIARY PORT 8-pin connector provides the serial data port that supplies power and signaling
leads to the optional Lid Printer and Signaling Option Keypad Lid. It is connected in parallel to the RS-232
Printer/Controller Interface, allowing data to be directed to both the side panel (RS-232) and the front panel
connector (AUX port). The T-BERD 224 polls the connectors to determine which one has a device con-
nected to it before initiating a printout.

PRINTER/REMOTE RS-232 Connector

The PRINTER/REMOTE RS-232 connector is a 25-pin, female, D-type connector. It is configured as data
comnunications equipment {DCE) to connect the to an external printer, terminal, modem, computer, or
other asynchronous communications equipment. The AUX 08 RS 232 function sets up the interface.

NOTE

A DTE/DCE crossover cable may be required to operate the T-BERD 224 with a modem.

R e iy T . Foar e Ad oy
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FRACTIONAL T1 OPTION

3.7 INTRODUCTION

The T-BERD 224 Fractional T1 Option offers the following features and capabilities:

®  Test Fractional T1 circuits with over 20 different test patterns.

®  Tests 64xN and 56xN Fractional T1 circuits,

¢ Transmits and responds to fixed and programmable Fractional T1 loop codes.
®  Inserts single, burst, or continuous logic errors across Fractional T1 bandwidth.
*  Measures round trip delay of any group of channels in the T1 circuit.

*  Transmits an idle code (ALL ONES}) in the selected bandwidth of the opposite line to prevent inad-
vertent loopbacks.

*  Enables the T-BERD 224 to replace and emulate & Fractional T1 CSU,
*  T1 BERT Option Required

NOTE

Unless indicated, the capabilities of the mainframe and T1 BERT Option for the T-BERD
224 are applicable to the Fractional T1 Option.

3.8 TEST SETUP

The following test setup controls and indicators are affected by the Fractional T1 Option (see Table 3-3).

Table 3-3. Fractional T1 Optien Switch Configurations

Switch Configuration
MODE AUTO, TI-D4, TI-ESE, TI1 TLB., T1 LLB
CHANNEL FORMAT 56 x N,64x N
SC1 AUTO, ALL ONES, ALL ZEROS, USER, MIN/MAX, 2423-1,

22201, 27M5-1.2715-1 INV, QRSS. 2INE, 3IN 24, 17, 63, 511,
2047, DDS1, DDS2, DDS3, DDS4
sCH N = 1-24, NON CONTIG

NELFORMAT Switeh

mynet format selections, the following 5 also avalk

wpr en Eie S
AY IO R0 mmras

S BBXN or Bdxi — Use when monitorin g or testing Fractional T'1 circuits, Drop and insert access 1s avail-
able to 1 to 7 bits {56xN} or 1 to 8 bits (64xN) of any combination of contigizous or non-contiguous DSO
channels. AUX [0 N-CONTG function is applicable,
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382 8SOUR F ATION | Switch

The SOURCE CONFIGURATION Iswitch selections include all the FULL. T1 selections except BRIDGTAP
and MULTIPAT, which are only available in FULL T1. In addition, the Fractional Tt Option adds patterns
£3,511,2047, DDS1, DDS2, DDS3, DDS4, No patterns are transmitted in the FTT LLB mode, but Jogic
results can be obtained if frame synchronization is achieved and the received pattern matches the selected
fest pattera.

3.8.2.1 Fractional T1 Option Patterns

63 — 63-Bit Pseudorandom Pattern — is used when testing 56 kb/s circuits with secendary channel to
avoid the introduction of an all zeros network byte. The 63-bit (2%1) pseudorandom pattern generates a
maximum of five sequential zeros and six sequential ones.

511 — 511-Bit Pseudorandom Pattern — is generally used to test DDS and other circuits operating
below 9.6 kb/s. The 51 1-bit (2°-1) pseudorandom pattern generates a maximum of eight sequential zeros
and nine sequential ones.

2047 — 2047-Bit Pseudeorandom Pattern — is generaily used to test DDS and other circuits operating
between 9.6 and 56 kb/s. The 2047-bit (2*-1) psevdorandom pattern generates a maximum of 10
sequential zeros and 11 sequential ones.

DDS1 — DDS 1 Stress Pattern — is generally used o provide a minimum and maximum ones density
which can stress the DDS circuit signal recovery capability. DDS1 is a repeating pattern of 100 octets of
LT1T 1311 and 190 octets of CO0C 0000,

DDS2 — DDS 2 Stress Pattern— is generally used o provide a minimuin ones density and to simulate
bit-oriented protocol flags (e.g., HDLC) to ensure that the DDS circuit can pass the signal properly.
DDS2 is a repeating pattern of 100 octets of 0111 1110 and 100 octets of 0000 00

DDS3 — DDS 3 Stress Pattern — is generally used to provide a medium cnes density and simulates a
typical signal transmitted over the DDS circuit. DDS3 is a continuous series of octets of 0100 1100.

DDS4 — DDS 4 Stress Pattern — is generaliy used to provide a low ones density. DIDS4 is a continu-
ous series of octets of 0106 0000.

3.8.2.2 Advanced Stress Paitern Option Patferns

NOTE

See Appeadix D for the bit pattern sequence.

CHSs — LDS 8 Siress Patlern — 15 5 guick method 1o fest chreuits with the st Tour DDS strass pai-
terns, DIDSS s not detected in the AUTO mode.

lating a DDS signal transition from IDLE mode o
ent in multi-point applicagons, 1255 is a seven

DDSE - DS § Stress Pattern — is useful |

and aids in detecting marginal equ

]

oetel fixed pattern of 1111 1110 followed by are octetof 1111 F11L

3.8.3 SQURCE CONFIGURATION Il Switch

When the CHANNELFORMAT switch 1s set to either 36 x N or 64 x N, the available SOURCE CONFIGU-
RATION 1l switch selections are:

N = (1 - 24) —Select the number of contiguous DSOs to analyze as a single FT'1 channel bandwidth. Use
the LINE 1 and LINE 2 CHANNEL switches to select the first channel of the FT1 bandwidth.
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NOTE

D80s may wrap around the frame bit. For example, if N=4 and CHANNEL =23, then
channels 23, 24, 1, and 2 are analyzed.

NON CONTIG — Analyze non-contiguous DSO channels as a single non-contigzous FT1 bandwidth.

Pressing the AUX switch automatically accesses the AUX 10 N-CONTG function. Enter the desired
DSO channel numbers for the non-contignous FT1 channel bandwidth.

NOTE

The same number of channels must be selected for both lines, but the actual channels
selected can be different. See Section 4 for more information on setting the AUX 10
N-CONTG function.
3.8.4 AUX Swiich

The Fractional T1 Option adds the following auxiliary function:

*  AUX 10 N-CONTG — Non-Contiguous Channel

Refer to Section 4 Auxiliary Functions, for a complete description of this auxiliary function.

T-BERD 2047510
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DDS OPTION

3.9 INTRODUCTION

The T-BERD 224 DDS Option offers the following features and capabilities:

®  Test DDS circuits with over 20 ditferent test patterns.

®  Measures round trip delay of any channel within the T1 circuit.

*  Digplays the received byte logic states of bits 1 through 8 of hoth dropped channels,
*  Tests DSOA and DSOB formatted DDS circuits.

*  ‘Transmits alternating and latching DDS loop codes.

®  Control MJU operations in the DDS network from a single T1 access point.

¢ Transmits an idle code (ALL ONES) in the selected channel(s) of the opposite line to prevent inad-
vertent loopbacks.

NOTE

Unless indicated, the capabilities of the mainframe and T1 BERT Optior for the T-BERD
224 are applicable to the DDS Option,

3.10 TEST SETUP

The following test setup controls and indicators are affected by the DDS Option. Table 3-4 illustrates the
additional configurations.

Table 3-4. DDS Option Switch Configurations

Switch Configuration

MODE AUTG, TI-DID, T1-D2, TI-D4, T1-ESE SLC-DID, TISLCY96, T1 TLB, T1 L1.B
CHANNEL DSOAZ .4 DSOB2.4 DSOB4.8 DS0B9.6
FORMAT DS0A4.8

DSOAY .6

DS0OAL92

DSOB192

DS0AS6

1¥064

AUTO, ALL GNES, ALL ZEROS. USER. MINAGARL, 20031, 34701, 341 4.1
CLDAISI NV ORSS, LTINS 3N 4 17, 63 511, MW7 DPRST, pngt nney

DES4

(4

CHAN 1.20 [CHAN 14 jc

3.10.1 CHANNELFORMAT Switch

In addition to the maintframe and T BERT Option channel format selections, the following are also avail-
able:

DS0A2.4, DS0A4.8, DSCAS.6 — Use when monitoring or testing DSOA-formatted DDS data at 2.4, 4.8,
or 9.6 kb/s. The AUX 12 ERR CORand AUX 19 DDS CHN functions are applicable.
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DS0A192 — Use when monitoring or testing DSOA-formatted DDS data at 19.2 kb/s. Data is inserted
in bytes 2 and 3, while UMC codes are placed in bytes 1, 4, and 5. AUX 19 DDS CHN is applicable.

DS0B192 -— Use when monitoring or testing Channel 1 of DSOB-formatted DDS data at 19.2 kb/s,
Data is inserted in bytes 2 and 3, while bytes 1, 4, and 5 pass through unaffected. If no T1 signal is
received, UMC codes are placed in bytes 1, 4, and 5. Subrate frame synchronization must be acquired
before the T-BERI 224 can insert test data. AUX 19 DDS CHN is applicable.

BS0AS6 — Use when monitoring or testing DSOA-formatted DDS data at 56 kb/s. AUX 19 DDS CH
function is applicable.

DS064 — Use when monitoring or testing 64 kb/s DSO data circuits.

DS0B2.4, DS0B4.8, D50BY.6 — Use when monitoring or testing DSOB-formatted DDS data at 2.4, 4.8,
or 9.6 kb/s. Use the SOURCE CONFIGURATION lf switch to select one of 20 DSOB2.4, 10 DSOB4.8, or
5 DS0B9.6 channels to be analyzed. AUX 19 DDS CHN function is applicable. Subrate frame synchro-
nization must be acquired before the T-BERD 224 can insert test data,

3.10.2 SQURCE CONFIGURATION 1 Switch

The additional SOURCE CONFIGURATION | switch selections are:

63 — 63-Bit Pseudorandom Pattern — is used when testing 36 kb/s circuits with secondary channet to
avoid the introduction of an all zeros network byte. The 63-bit (2°1) pseudorandom pattemn generates a
maximum of five sequential zeros and six sequential ones.

511 — 511-Bit Pseudorandom Pattern — is generally used to test DS and other circuits operating
below 9.6 kb/s. The 51 E-bit (2°-1} pseudorandom pattern generates a maximum of eight sequential zeros
and nine sequential ones.

2047 — 2047-Bit Pseudorandom Pattern — is generally used to test DS and other circuits operating
between 9.6 and 56 kb/s. The 2047-bit {2"-1) pseudorandom pattern generates a maximam of 10
sequential zeros and 1§ sequential ones.

DDS1 — DDS 1 Stress Pattern — is generally ased to provide a minimum and maximum ones density
which can stress the DDS circuit signal recovery capability. DDST1 is a repeating pattern of 100 octets of
FIEL 1111 and 100 octets of G000 G000,

DDS2 — DDS 2 Stress Pattern— is generally used to provide & minimum ones density and to simalate
bit-oriented protocol flags (e.g., HDLC) to ensure that the DDS circuit can pass the signal property.
DDS2 is a repeating partera of 100 octets of 0111 1110 and 100 octets of 00C0 0000,

DDS3 — DDS 3 Stress Pattern — is generally used to provide a medium ones density and simulatesa
typical signal transmitted over the DDS circuit. DDS3 is a continuous series of octets of 0100 1100,
BDS4 -- D0 4 Strese Pattern - 15 generally used to provide a low ones deosity. DDS4 s a continu-
ous seres of aotets of 0106 0000

210.2.1 Advanced Streas Pattern Option

See Appendix £ for (he bit patiern,

BDS5 — DDS 5 Stress Pattern — is a quick method to test circuits with the first four DDS stress pat-
terns, DDS35 is pot detected in the AUTO mode.

DDS6 — DDS 6 Stress Pattern — is useful in simulating a DDS signat transition from IDLE mode to
DATA mode and aids in detecting marginal equipment in multi-point applications. DDXS6 is a seven
octet fixed pattern of 1111 1110 followed by one octet of 1111 1111
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3.10.2.2 Additional SOURCE CONFIGURATION | Switch Selection

With the CHANNELFORMAT switch set to DS064, the additional SOURCE CONFIGURATION I switch
selections are;

DSG INTF {DSO0 Interface) — Enables the side panel DSO interface as the drop and insert source, A
selected drop channel specified by the DROP (RX) and CHANNEL switch settings is output to the side
panel connector. Data from the external KS-type test set is inserted inte a selected channel. Data is
transmitted using the bit and byte clocks output from the side panel connector.

DROP CHAN (Dropped Channel} — Provides a channel loopback and allows data from a channel
which is dropped from one line to be inserted into a selected channel on the opposite line. The dropped
channel is provided to the DSO Interface. When DROP CHAN is selected and the CHANNEL switch for
the dropped line is set to ALL, time slot 1 is dropped.

3.10.3 SQURCE CONFIGURATION Il Switch

"The SOURCE CONFIGURATION Il switch augments the SOURCE CONFIGURATION | switch selections.
‘The availability of SOURCE CONFIGURATION I switch selections depends on the MODE, CHANNEL FOR-
MAT, and SOURCE CONFIGURATION | switches.

Modifying the SOURCE CONFIGURATION I switch selection causes a test restast,

When the CHANNELFORMAT switch is set to either DSOB2.4, DS0OB4.8, or DS0BY.6 the available
SOURCE CONFIGURATION U switch selections are:

CHAN = (1-5,1-10, 0r 1 - 20} — Sclect one of the five 9.6 kb/s, ten 4.8 kb/s, or twenty 2.4 kb/s DD
DSOB channels to anatyze, The remaining 4, 9, or 19 DDS DSOB channels are unaffected.

3.10.4 AUX Switch

The DDS Option adds the following auxiliary functions:

L

AUX (7 D50 T™ — DSO Interface Timing
AUX 12 ERR COR -~ DSOA Error Correction
AUX 19 DDS CHN — DDS Analysis Channel
AUX 30 MJU — DDS MJU Control

to Section 4 Auxiliary Functions, for a complete description of the auxiliary functions.

Mlowing results verification control is affected hy the DDS Option,

3.11.1 RESTART Swiich

Changing the AUX (7 DS0 TIM function causes a test restart when set to DSO INTF.

TRERIY 204 . il e 227



DDS OPTION
Troubleshooting Controls

312 TROUBLESHOOTING CONTROLS

The following troubleshooting controls are affected by the DDS Option.

3121 CODES Swiiches

When configured for any DDS channel format, except DS0A192, transmission of the selected loop up or
loop down code occurs over the selected bandwidth for that chanrel format. When configured for the
DS0A192 channel format, transmission of the selected loop code follows the guidelines outlined in the
industry standard, ANSI T1.107b-1991 (carries loop code in bytes 2 and 3 of the 5-byte subrate framing
scheme, with byte 3 (bits 2 to 8) repeated in bytes 4 and 5, and byte 1 of the next subrate frame).

3122 LOGIC ERROR INSERT Switch

*  When testing DSOA. channel formats, logic errors are only inserted in the DSOA bytes of the
selected DSOA data rate.

®  When testing DSUB channel formats, subrate frame synchronization is required before logic error
can be insertec.
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SLC OPTION

3.13 INTRODUCTION

The SLC Option is part of the ESF/SLC Option package.

NOTE

Unless indicated otherwise, the capabilities of the mainframe T-BERD 224 are applicable
to the Enhanced ESF/SLC Option.

The SLC Option enables the T-BERD 224 t¢ generate commands and report the status of the SLC datalink
alarm, far-end loophack, maintenance test, and switch to protection line messages. The SI.C Option sends
and monitors the following:

SLC-96 (Mode 1 and 2) circuit alarms — Indicate varying system conditions that cause failures in sig-
nal quality, loss, or line backup capabilities. These alarms include major shelf, minor shelf, and
power/miscellaneous.

SLC-96 (Mode 1) automated maintenance test procedures— Indicate the status of the circuit during
test and the sequence of events that occur when a customer loop is connected to the bypass pair.

SLC-86 (Mode 1 and 2} switch to protection line function— Indicates which of the primary DS1 data
lines has been switched over to the protection line.

SLC-96 (Mode 1 and 2} far-end shelf loopback — Indicates which DS1 line is looped back (A, B, C,
D, or Protection). The far-end loop command automatically switches the selected shelf to the protection
line if it is available.

SLC-86 (Mode 1 and 2) idie signal — Indicates the data line (transmit only) is not carrying informa-
tion.

Tri-state SLC-96 A and B signaling bits — Indicate on-hook or off-hook ring conditions.

3.13.1 Eunctional Description

When configuring the T-BERD 224 to transmit and receive SLC-96 datalink signals, the T-BERD 224 auto-
matically frames to either the received Network Office Terminating Equipment {(NOTE) and WP1B Alarm
Control Unit (ACLD) 16-bit datalink alarm message format, or the WP ACU 13-bit datalink alarm message
format. The NOTE alarm message format provides framing, major alarm, and A, B, C. and D shelf alarm
indiditions. The WP1IH and WP1 ACU alarm message formats provide 1 :
niscelianeous alarm, A, B. O, and D shelf atarm, and AL B, O, D, aad protection Hne far-end loop.

LYy

Wi

PR ACU [6-bit dataiins

The alarm messages are categorized as major, minor, and power/miscellaneous. Major alarms identify ser-
vice-effecting system faitures: signal loss, datalink failure, foss of frame synchronization, and power/miscel-
laneous alarms. Due to the severity of the alarm condition, the shelf where the alarm occurs is reported.
Minor alarms identify non-service-effecting failures: protection line switching, far-end loops, and
power/miiscellaneous alarms. Power/miscellaneous alarms identify a power failure: open door, fan failure,
high water, or similar condition at the remote terminal.
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Channel signaling (on hook, off hook, and ring) can be generated and monitored when the T-BERD 224 is
connected to a SLC shelf (Mode 1 ealy) and an individual channel is selected. The signaling bits (A, B, C,
and D) can be manipulated individually with front-panel switches or the Signaling Option keypad.

3.14 TEST SETUP
The SLC portion of the Enhanced ESF/SLC Option affects the following test setup controls and indicators
(see Table 3-5).
Table 3-5. SLC Option Switch Configurations
Switch Caonfiguration
MODE T151.096 and S1.C-M2
CHANNEL o
FORMAT DATLINK
SCI F END LOOP MAJOR ALRM | MINOR ALRM, POWER/MISC,
and SW PROT IDLE, and MAINT
SCH SHELF A SHELF A
SHELF B! SHELF B!
SHELE C SHELF C
SHELF D SHELF D!
PROTECTION
'Only functional in TISLCY96 mode,
3.14.1 CHANNELFORMAT Switch
In addition to the mainframe and T1 BERT Option channel formats, the following is also available:
DATLINK — Configures the T-BERD 224 to transmit information on the SLC-96 datalink. The CHAN-
NEL switch display is set to “— —" when selecting thie DATLINK channel format. The T-BERD 224
must be connected to the A shelf to perform this function.
3.14.2 ] TION | and il Switche

The following SOURCE CONFIGURATION | switch selections are available when the BATLINK channel
format and TISLC96 or SLC-M2 operating mode are selected. The SOURCE CONFIGURATION It switch
selects the type of shelf or protection line message transmitted by the T-BERD 224 over the datalink.

MAJOR ALR  — Select the MAJOR ALRM souice configuration to ransmit a major alarm message.
Press the SQURCE CONFIGURATION §f switch W select SHELE AL B, G, or I3 far the messape.
MINOH ALRM - Select the MINOR ALRM soorce configuration 1o transmir 2 sninor alarm message (0

the far end.

POWER/MISC — Sciect the POWER/MISC source configuration (o transimii a power/imiscellaneous
alarm message to the far end.

F END LOOP - Select the F END LOOP {0 transmit & far-end loop code. Press the SOURCE CONFIG-
URATION N switch to select either the A, B, C, or b shelf, or protection ioopback code. When the
INSERT (TX) switch is changed to LINE 1, the appropriate glarm bits are set on LINE 1 {o request the
selected shelf or protection line to loop the transmitter to the receiver. The alarm bits on LINE 2 are
forced to indicate an idle condition {no loop or alarm), When the INSERT (TX) switch is changed to
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LINE 2, the LINE 2 datalink alarm bits carry the loop or alarm request and the LINE 1 datalink alarm
bits indicate an idle condition. No other datalink tests can be performed until the far-end foop is
released.

SW PROT --- Select SW PROT to switch the selected shelf to the protection line. Press the SOURCE
CONFIGURATION it switch to select Shelf A, B, C, or D, If the switch to the protection line is success-
ful, the message Ln SLC ALM (x} ONPROT appears in the SUMMARY cawegory. If the switch to the
protection line fails, SW PROT FAILED flashes on the display. If another line is already on the protec-
tion line when the command is sent, the T-BERD 224 flashes SW PROT FAILED and waits until the
protection line is cleared to switch the selected shelf to the protection line.

MAINT — Emulates the central office equipment by sending the automated maintenance test sequence
on Shelf A. The test sequence messages are displayed in the SOURCE CONFIGURATION II section of
the display. Responses to the test sequence can be monitored in the SUMMARY category. Select the
desired DS0 channel to be tested with the CHANNEL switch and set to the appropriate line with the
INSERT (TX) switch . This capability is not available in the SLC-M2 mode.

tDLE — Sends the idle message on the datalink. Alarms are not indicated, shelves are not switched to
the protection line, and the maintenance fest does not continue.

Depending on the NOTE or ACU used at the far end, the T-BERD 224 will transmit the appropriate alarm
message (sce Table 3-6).

Table 3-6. NOTE and ACU Alarm

NOTE WP1 ACU and WP1B ACU
Major Alarm Major Alarm
A shelf Alarm Minor Atarm
B shelf Alarm Power/Misc. Alarm
C shelf Alarm A shelf Alarm
D shelf Alarm B shelf Alarm

C shelf Alarm

D shelf Alarm

A Line Far-end Loop

B Line Far-end Loop

€ Line Far-end Loop

D Line Farend Loop
Protection Eine Far-end Loop

3.15 RESULTS VERIFICATION

flowing results verification switches and indicators are affecied by the SLOC Onpsion,

“The T-BERD 224 monitors and reports on the SLC-96 datalink maintenance, alarm, and protection ling
switch. The maintenance and alarm messages appear in the SUMMARY category as datalink Maintenance
(M1 o M3), Alarm (AT and A2), and Protection line switch (81 to S4). The messages are removed from the
SUMMARY category when frame synchronization is lost (Frame Syne LED on). For more information see
Section 5.
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NOTE

The DATLINK channel format does not need to be selected to monitor for SLC-96
datalink alarms and messages.

3.15.2 Local Status LEDs

Yellow alarms are reported through the Yellow Alarm LEDs. Onily SLC systems operating in Mode I1I trans-
mit yellow alarms.

3.16 TROUBLESHOOTING CONTROLS
The foliowing troubleshooting controls are affected by the SLC Option.
3.16.1 A and B SIGNALING INSERT Switches

The SLC A and B signaling bits can be set to a logic one, logic zero, or toggled between logic one and zero
by pressing the A and B SIGNALING INSERT switches while in the VF mode. The toggling state is only
applicable in SLC-D1D and T181.C96 modes. Press the SIGNALING INSERT switch for less than one sec-
ond to set the signaling bit to a logic one (LED ON). Press the switch again to set the signaling bit fo a logic

zero (LED OFF). Press the switch for more than one second to toggle the signaling bit continuoasly (LED
flashes). The signaling bits are toggled every other superframe. The received sigraling bits are monitored
through the SIGNAL category 55-TRAFFIC result (see Table 3-7).

Table 3-7. Signaling States for SLC-96 System Channel Units

Bits Sent Bits Sent
Channel Unit Type C“;‘::t:er Tothe LDS | Tothe RT | channel State
' A B A | B
On-Hook & 3 O i Channel Test
. Off-Hook 1 4 1 0 Fwd Dnsconnect
Single Party -
Unequipped | ! 1 i idie
Unequipped 1 /0 1-R Ringing
On-Hook 0 0 0 1 Channel Test
Tip Party Gnd 0 ! ] 0 Tip Pary Togt
e GE-Hook [ ] 1 {1dle '
l”:’,:)l'* Uneguipped | i i 170 |-R Ringing -
’ HO 0 | +T Ringing
1O ] ST Ri
Uneguipned ! 10 ) T+R Kingng
On-Hook 0 0 0 1 Channel Test
Gff-Hook ! 0 i 1 |Idle
Frequency Selective Unequipped 1 I i 10 | Freg. Band [Ring
Ringing Multparty | Unequipped 10 1/0 | Freg, Band 2Ring
Unequipped 10 i Freg. Band 3Ring
Unequipped 10 0 |Freq, Band 4Ring
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Troubleshooting Controls

Table 3-7. Signaling States for SLC-86 System Channel Units (Continued)

Bits Sent Bits Sent
Channel Unit Type C”;;;t’:""’ Tothe LDS | Tothe RT | channel State
A A B

On-Hook 0 0 G 0 |- Loop Mode
Coin Gnd 0 1 G I |Channel Test
Off-Hook 1 0 i O |+ Loop Mode
Unequipped 1 1 1 1 | Ground Start

Coin Unequipped 0 170 |+ Coin Check
Unequipped 1 1/0 | -R Ringing
Unequipped 10 G |+ Coin Cirl
Unequipped 174 1 |- Coin Crt
Unequipped 1/0 /0 i~ Coin Check
On-Hook 0 0 0 0 {Ground Stant

Universal Voice Ring Ground ] H 0 1 | Channel Test

Grade Off-Hook 1 0 1 /0 |-R Ringing
Uneguipped 1 H 0 O idie
Normal G 0 0 0 [LoopOpen
Battery

DID DPT

Reverse 1 1 ] I | Loop Closure
Battery
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ESF OPTION

3.17 INTRODUCTION

The ESF Option is part of the ESF/SLC Option package.

NOTE

Unless indicated otherwise, the capabilities of the mainframe T-BERD 224 are applicable
to the Enhanced ESF/SL.C Option.

The ESF Option enables the T-BERD 224 to report and send out the Performance Report Messages (PRMs)
on the datalink. The ESF Option:

*  Displays the ESF (4 kb/s} and ESFz {2 kb/s) datalink ANSI T1.403 PRMs.

®  Enables the T-BERD 224 to transmit ESF datalink bit oriented protocel (BOP) command response
messages.

®  Enables the T-BERD 224 1o transmit and respond o out-of-band datakink loop codes if the T1
BERT Option is installed.

¢ [Enables the T-BERD 224 1o bit error rate test the ESF datalink if the T1 BERT Option is instailed.

3.17.1 FEunctional Description

When the T-BERD 224 is connected to the ESF datalink and the AUX 20 PRM FX function is set to AUTO
for the PRM TRANS selection, the T1 signal and datalink PRM flow through the T-BERD 224, This process
is tHlustrated in Figure 3-8 and explained in the following steps:

1. The TI signat on LINE 1 RECEIVE is analyzed and retransmiited on LINE 1 TRANSMIT.

-2 The Tt signal analysis is reported in the RESULTS display and in a PRM encoded into the datalink and -
inserted on LINE 2 TRANSMIT.

3. The datalink PRM on LINE | RECEIVE is decoded and the results are displayed in the BPV &
FRAME category resuits. The PRM from LINE 1 RECEIVE is not the same as the PRM on LINE 2
TRANSMIT. '

NOTE

When the ALY 20 PRM TX function is set to ON for the
¢ far end and the PRM genersi
nd. When PRM TRANS |

received PRER o

cer i g el ooy 2 eb
sransimited out e

PO Wt g et gyt L TAYEM A
FCCCIvVES, bt does 0L ESNETRIE SRS
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T-BERD 224\ —eciiTs T DishiA -
LINE 1 LINE 2
RECEIVE RECEIVE
N . PRI I ~
- P pecopen -
T Tl
SIGNAL SIGNAL
10 e — 10
o < ANALYSIS ANALYSIS T4 SPAN
EAST
{(WEST) R R { }
DECODER DECODER
LINE 2 i E LINE1
TRANSMIT y t TRANSNIT
- — — o -
KEY:
~ - T1SIGNAL FLOW - BATALINK PRM FLOW

Figure 3-8. T1 and Datalink PRM Signal Flow

In the T1-L.LB mode, the received datalink PRM and T1 channels are retransgitted as they are received.
However, in the T1-TLB mode, the received datalink PRM is only reported in the BPV & FRAME category

has seen and transmits the appropriate PRM back to the source of the received signal.

3.18 TEST SETUP
The following test setup controls are affected by the ESF Option {see Figure 3-8).

Table 3-8. ESF Option Switch Configurations

Switch Configuration
MODE Ti-ESF
CHANNEL FORMAT ¢ DATALINK

" Sefect the T1-L87 opérating mode 10 anaiyze the T8 datalink.

TS B o ]
LN 8 Sed DR

[

results and not retransmitted. The T-BERD 224 in turn analyzes the received T1 signal to determine what it
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3.18.2

CHANNELFORMAT Switch

[t addition to the mainframe and T1 BERT Option channel formats, the following is also available:

DATLINK —To analyze the ESF datalink select any channel format except DATLINK. Selecting
DATLINK enables the T-BERID 224 to insert on the 4 Kb/s datalink itself using any of the available
source configurations.

3.189 TROUBLESHOOTING CONTROLS
3.18.1 YELLOW ALARM ERROR INSERT Switch

When the ESF mode is selected, the YELLOW ALARM ERROR INSERT switch sends the yellow alarm over
the datalink. The yellow alarm is a priority message that overrides any messages already on the datalink.

v
o

s
~3 L
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SMART LOOPBACK/COMMAND CODES OPTION

3.20 INTRODUCTION

The T-BERD 224 Smart Loopback/Command Codes Option provides the foHowing features and capabili-

ties:
® ‘Transmits intelligent network equipment loop codes to control intelligent network equipment.
®  Sends maintenance switch commands to activate maintenance switch ramp and switch functions.
®

Retrieves stored T circuit performance data from an NIU/Performance Monitor and clears the
NIU/Performance Monitor memory, so that it is available to store new data.

®  Sets the time and date on an NiU/Performance Monitor to match the time and date of the
T-BERD 224.

NOTE

Unless indicated, the capabilities of the T-BERI 224 mainframe are applicable to the
Smart Loopback/Command Codes Option.

3.21  TEST SETUP

The following controls and indicators are affected by the Smart Loopback/Command Codes Option.

3.21.1 MODE Switch

In addition to the mainframe mode selections, the following is also available with the Smart Loophack/Com-
mand Codes Option.

SMRTNIU — Smart NIU/Performance Monitor mode configures the T-BERD 224 to query the Perfor-
mance Monitor portion of the Westell combined NIU/Performance Monitor equipment for the T1 span
statistics it recorded. When this mode is enabled, &l unrelated functions are disabled. framing is set to
T1 ESF, format is set to FULL T1, and the transmitted pattern is set to 1:1. The SMRTNIU mode
enables three functions; Query, Clear Results, and Set Clock,

i the SMRTNIU mod ahiled, the following CHANNELFORIMAT switch select

ST S - Configures the Ouery function of the SMRTNIN mode, which aneries, remieves: apd
ores the performance monitor statistics. Only one complete set of performance monifor statistics can .
¢ stored #i a tinic, so previously stored statsues are cleared by the next guery.

SETUP — Activates the Set Clock function and the Clear Results function. The Set Clock function
(SET CLOCK) is used to set the time and date of the NIU/Performance Moaitor to match the T-BER
224 time and date according to the parameters set in the AUX 04 TIM/DAY function. NIU/Performance
Monritor time and date are maintained internally and recorded with each alarm and error message. The
Clear Resuits function (CLEAR NIJ) clears recorded statistics from the NIU/Performance Monitor,
which is usually performed after the results are retrieved,
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3.21.3

3.214

3.21.5

SOURCE CONFIGURATION Switches

When the SMRTNIU moede is enabled and the CHANNEL FORMAT switch is set to SETUP, the following
source configuration action is available.

SET CLOCK — The Set Clock function sets the NIU/Performance Monitor time and date to match the
T-BERD 224 time and date {set in the AUX 04 TIM/DAY function), Pressing the SOURCE CONFIGU-
RATFION i switch initiates the set clock function. It should 1ake approximately 30 secends to complete
the Set Clock function. During this time, the SET CLOCK IN PROGRESS message is displayed.

Upon completion, one of two messages appears for 5 seconds; CLOCK SET (Set Clock function was
successfuly or SET CLOCKFAILED . A failure could be the result of pocr connections, Check the T1
circuit connections and try agair.

SMRTNIU SET CL.OCK CLEAR NIU
SETUP IN PROGRESS
AUX Switch

The Smart Loopback/Command Codes Option adds intelligent network equipment loop codes to the AUX
17 LOOP CD function. Refer to Section 4, Auxiliary Functions, for a detailed description.

JEST Swiich

In SMRTNIU mode, the TEST switch selection is forced to CONTinuous.

3.22 CIRCUIT CONNECTIONS
The following switches are affected by the Smart Loopback/Command Codes Option.
3.22.1 LINE 1 &2 CHANNEL Switches

The LINE 1 and LINE 2 CHANNEL switches are available in the VF CHANNELFORMAT and select the
chanrel 1o be monttored or tested. The selected channel number is visible in one of the two seven-segment
CHANNEL diepinye :

When the CHARBELFORMAT switch i setio FULL T4 or the MODE switch is set w SMRTNIU, the
CHANNEL swuch number is displayed ag P ™) '

240
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3.23 RESULTS VERIFICATION
The following switches are affected by the Smart Loopback/Command Codes Option.
3.23.1 BESTART Switch

When in the SMRINIU mode with the RESULTS position selected, pressing the RESTART switch activates
the Query function, which retrieves the T1 span performance statistics from the NIU/Performance Monitor.
‘The T-BERD 224 initially displays the following message.

QUERY IN PROGRESS/### OF nnn RECEIVED — Indicates the Query function is continuing and has
retrieved a portion of the total messages stored in the NIU/Performance Monitor, where ### is the numm-
ber of messages retrieved and ann is the number of messages stored in the NIU/Performance Monitor,

The T-BERD 224 retrieves the Performance Indication Ratio (PIR) statistics first. Once the PIR result is
available, it is displayed in place of the QUERY IN PROGRESS ... message until the query is complete.

SMRTNIU eee PIR TH 10 OF 793
RESULTS §58 AZZA ftt RECEIVED

The PIR displays represent the following:
AZ — Indicates the direction from the NIU to the Centrzl Office.
ZA — Indicates the direction from the Central Office to the NTU.
ece — Indicates the percent of error-free seconds in the AZ direction.
Mf — Indicates the percent of error-free seconds in the ZA direction.
355 — Indicates the percent of time that alf status (alarm) bits were clear in the AZ direction.
it — Indicates the percent of time that all status (alarm) bits were clear in the ZA direction.
When the Query function stops, one of the following messages is displayed o indicate the results:
QUERY COMPLETE/ALL DATA OK — Indicates Query function is complete with no errors reported.

QUERY COMPLETE/ERRORS DETECTED — Indicates Query function is complete with one or more
errors reported.

QUERY FAILURE/NO DATA AVAILABLE — Iadicates the Query function faifed with no data retrieved.
Querv fatlure was ¢ mi\ed by ]nxs of signal. loss of frame, excessive re-transmission of a message.
z'e oul of & vesponse A apery message, or loss of power,

QUERY FAILURE/ERRORS DETECTED — Indicates the Query function failed with some messages
retrieved. The retrieved data included error messages. Query failure was caused by loss of signal, loss of
frame, excessive re-transmission of a message, time-out of a response to a query message, or loss of
power.
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3.23.2

3.23.3

RESULTS Switches

In the SMRTNIU mode, the RESULTS 1 Blank, RESULTS Il Blank, and RESULTS H# Arrowed switches are
disabled.

In the SMRTNIU mode with the SETUP position selected, pressing the RESULTS t Arrowed switch acti-
vates the Clear Results function. The message CLEAR NIU IN PROGRESS is displayed in the RESULTS I
window for approximately 5 seconds, which indicates the Clear Results function is activated. When the
Clear Results function stops, one of the following messages is displayed to indicate the results.

CLEAR NIU FAILED — Indicates the Clear Results function failed to clear the NIU/Performance Mon-
itor of all messages. This could be the result of poor connections. Check the T1 circuit connections and
ry again.

NIU CLEARED — Indicates ali results are cleared from the NIU/Performance Monitor.

SMRTNIU SET CL.OCK CLEAR NIU
SETUP IN PROGRESS
] Y D

In the SMRTNIU mode, the DISPLAY HOLD switch 1s disabled.

3.24 TROUBLESHOOTING CONTROLS
The following switches are affected by the Smart Loopback/Command Codes Option.
3.24.1 LOOP CODES Switches
When in the SMRTNIU mode, the LOOP UP and LOOP DOWN switches are disabled uniess the AUX 17
LOOQP CD function is set to WESTELL NIMS20 or WESTELL NIMS60 in the DSIMSRAMP selection.
3.24.2 SIGNALING INSERT Switches
When in the SMETMI mode, the foyr SIGMALING INMSERT switches {or each of the A B O and 1 senal
ing bits are disabied,
3.24.3 ERROR INSEDT Switchee
When in the SMRTNIU mode, the BPV, LOGIC, FRAME, and YELLOW ALARM ERROR INSERT swiiches
are disabled.
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3.25

PRINTER CONTROLS

In the SMRTNIU mode, the PRINT EVENT switch is disabled.

With the Smart Loopback/Command Codes Option, press the PRINT switch to generate the SMART NIU
RESULTS DATA printout (see Figure 3-9). A complete SMART NIU RESULTS DATA printout lists
recorded results for the current hour (CURRENT HOURY}, each of the previous 23 hours (HISTORY HOUR
1 through HISTORY HOUR 23), the current day (CURRENT DAY), and the previous week (HISTORY
DAY 1 through HISTORY DAY 07) in the format shown.

SMART NIU RESULTS DATA COLLEBCTED AT
13:14 05-15-95

Key for STAT reg.

1 = Loop Back
2 = Data Incomplete
3 = Logs of Signal
4 = Unuged
5 = Power Loss

&6 = RIS

7 = Yellow Alarm
8 Cut of Frame

AZ-PIR EBFS: <=81 AZ-FPIR STAT: «=9%2
ZRh-PIR EFS: «<=92 ZR-PIR STAT: «=92
CURRENT EOUR 13:00 05-15-95
AZ-CVL : 13722 AZ-ESL H 14
AZ-SESL H 0 AZ-UASL : 0
AZ-CVP H 13722 LA -ESP ! 14
AZ-SESP H 0 AZ -UASD H o}
AZ-PDVE : 0 AZ-BOZS O
ARE-HMEEC H : : G ARZ-8TAT - 2%
Z2A-CVL : 35834 ZA-ESL : 3z
ZA-SESL : NA ZA-UASL H NA
ZA-CVEP : 43560 ZA-ESP : 0
ZA-SESP H NA& ZB -UASF H NA
ZA-PDVS : NA Zh-BSES H NA
ZA~MSEC : NA ZA-STAT N N&
32500 GoL-15-85
0 AL -ESL g
G B2 -UIASL
HISTORY DAY 07 05-08-95
A4 -CVL H 1234 AZ-ESL : 3
AL-SESL t g AZ-UASL H 0

Figure 3-9. Sample Smart NIU Results Printout
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VF OPTION

3.26 INTRODUCTION

The T-BERD 224 VF Option provides the following features and capabilities:

¢ Measures Echo Return Loss (ERL) and Singing Return Loss (SRL-HI and SRI-LO).

*  Measures C-message noise and C-notch noise for qualifying voice-grade communications.
*  Measures 3 kHz flat noise and 3 kHz notch noise for qualifying analog data-grade circuits.
¢ Computes signal-to-noise ratio (S/N Ratio).

®  Measures DC offset.

*  Determines Peak-to-Average Ratio (PAR).

*  Generates and transmits a VF frequency tone between 20 Hz and 3904 Hz (defauh frequency of
1004 Hz).

*  Adjusts the VF frequency tone level from -40.0 dBm to +3.0 dBm (default level of -10.0 dBm).
*  Provides a VI burst (VFBURST) to diszble the echo cancelier prior to a return loss measurement.

* Automatically sweeps a user-defined range of frequencies to analyze frequency response of an ana-
log circuit.
* DSP Board Required

NOTE
Unless indicated the capabilities of the mainframe T-BERD 224 are applicable to the VF
Option.

3.27 TEST SETUP

The following controls and indicators are affected by the VF Option {see Table 3-9).

Table 3-9. VF Option Switch Configuration

Swifch Configuration
AUTG, TI-DID, T1-D2, Ti-D4, T1-ESF, TI1SLC96, SLC-DID, SLC-M2, TI-TLB, T1-LLR

VE or ViPTTHRU

TREG ERL [PAR 2743 He | 3-TORNE SLE | HUudis
' SRE-Hi T VR NTE L
SRL-1L.O : T I ROE CHAN
IS AR K S _ RO QUIET
Wiz |-40010  fixedat 400w CR/GER [404 Hy
3904 Hz |+3.0dBm |-10.0dBm |-10.0 dBm 1004 Hz
2804 Bz
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3.27.1 _CHANNEL FORMAT Switch

In addition to the mainframe and T1BERT Option format selections, the following is also avaiiable.

VF THRU (Voice Frequency Through Signaling) — Use when testing or monitoring voice circnit
without disrupting the channel signaling states. This selection enables the internal speaker, VF channel
measurements, and specific drop and insert scurce configurations. In this mode the SIGNALING
INSERT switches are disabled.

The following source configuration selections are available with the VF Option. The selections for the
SOURCE CONFIGURATION 1l switch depend upon the SOURCE CONFIGURATION | switch selection. No
SOURCE CONFIGURATION li switch selections are available with the SRL-HI, SRL-LO, 1004 Hz, V
INTFE, DROPCHAN, or QUIET SOURCE CONFIGURATION | switch selections.

FREQ (Frequency) — Transmits & single tone at an output level set in the LEVEL source configura-
tion. The frequency of the tone appears in the dispiay. Press the SOURCE CONFIGURATION Il switch
to modify the frequency of the transmitted tone from 20 Hz to 3904 Hz.

LEVEL — Selects a transmit level for the tore generated by the FREQ source configuration. The output
level of the tone appears in the display, Press the SOURCE CONFIGURATION Il switch to medify the
level of the fransmitted frequency from -40.0 dBim to +3.0 dBm in 0.1 dBm increments.

SWEEP (Frequency Sweep) — Automatically steps through a user-selected range of frequencies. This
test is used to analyze attenuation distortion and frequency response on a VF circuit. Once sweep i8
selected, the message SEE AUX 21 TO SET SWEEP PARAMS is displayed. Press the SOURCE CON-
FIGURATION if switch to modify the level of the transmitted frequencies from -40.0 dBm to +3.0 dBm.
A Frequency Sweep printout is generated if selected in the AUX 23 PRT OPT function.

NOTE

Changing the level setting for the frequency sweep function changes the VF tone level
setling and vice versa,

ERL (Echo Return Loss) — Transmits a band limited noise to measure return loss on VF cireuits. The
transmit level for return loss signals is fixed at -10.0 dBm. Once ERL is selected, the messageSEE AUX
22 TO SET BURST PARAMS is displayed. If VF burst is ON, the previcus parameters for burst fre-
quency and burst level will be used to transmit a tone to disable any echo cancellers,

SRL-HI (Singing Return Loss High) — Transmits band limited noise to simulate high frequency
vorce-grade dperation and measures the retur boss. The devel Tor return fosysignuls 3 fed al - 1D
dBm. Onee SRI-HI s selected. the messag ALX 22 TO SET BURSTPARAMS is displayed, f VF
burst is (N, the previous paramerers for burst freguency and burst level will be vied to transmit 2 tone

o disable ary coho cancellers.

SHAL-LO {Singing _i-'éemrﬁ Loss Low) — Transmuts bz_a[_;d_l_i_.m_ited_m_)isé o si;x_mi_aju::'_i'-o*;%a_é’i‘_(:q_u_éﬁcy g
voice-grade operation and measures return toss, The fevel for return loss signals is fixed at -10.0°dBm.
Once SRL-LO is selected, the message SEE AUX 22 TO SET BURST PARAMS is displayed. If VI burst
is ON, the previous parameters for burst frequency and burst level will be used to transmit a tone to dis-
able any echo cancellers.
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PAR (Peak To Average Ratio) — Transmits a complex waveform with a spectral content consisting of
16 non-harmonically related tones, with a known envelope shape that approximates a data signal. This
test measures the combined effects of envelope delay, amplitude distortion, and return loss on a VF ¢ir-
cuit. Press the SOURCE CONFIGURATION 1l switch to modify the level of the transmitted frequency
from -40.0 dBm to -10.0 dBm. The default level is-13.0 dBm.

1004 Hz — Allows the insertion of a digitally-encoded 1004 Hz, 0 dBm, sine wave that is suitable for
VF testing.
VF INTF (VF Interface) — Enabies the side panel 2- or 4-wire VI interface as the drop and insert

source. A selected drop channel is decoded and output to the side panel connector. Tones from the exter-
nat VF signal source are inserted into the selected channel.

DROP CHAN (Dropped Channel) — Provides a channel loopback, and allows data from a channel
which is dropped from one fine to be re-inserted into a selected channel. The dropped channel is pro-
vided to the side panel 2-wire and 4-wire VF interfaces. When DROP CHAN is selected and theCHAN-
NEL switch for the dropped line is set to ALL, time stot 1 is dropped.

3-TONE SLP (3-Tone Slope) — Transmits one of three frequencies at an output level set in the LEVEL
source configuration, This test oblains a quick measure of the channel amplitude distortion. Press the
SOURCE CONFIGURATION il switch to select the transmitted frequency (404 Hz, 1004 Hz, or 2804

Hz).

2713 — Transmits a 2713 Hz tone at an ocutput level set in the LEVEL source configuration. This test
toops the analog loopback (829) devices on 4-wire VF circuits, Press the SOURCE CONFIGURATION II
switch 1o turn this feature ON or OFF,

QUIET — 'Transmits an idle code. This position is used to measure absolute noise levels on the VF cir-
cuit.

3.27.3 AUX Swiich

The following additional auxiliary functions are available with the VF option:

¢ AUX 21 SWEEP — Sweep Parameters
¢ AUX 22 VFBURST — VF Burst Parameters
¢ AUX 23 PRT OPT — Print Option

Refer to Section 4 for descriptions of the auxiliary functions.
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SIGNALING OPTION

3.28 INTRODUCTION

The T-BERD 224 Signaling Option works in conjunction with the VF Option. The Signaling Option pro-
vides the following features and capabilities:

®  Send complex sequences of Dial Tone Multifrequency (DTMF), Multifrequency (ME), or Dial
Pulse (DP) digits to switches/PBXs to test the switching equipment ability to handle incoming
calls,

®  Receive digits from a switch/PBX and send supervision events to test voice services on a PBX.

*  Monitor cali detail en any DS0 channel and astomatically detect digit type (DTMF, MF, or DDP).

*  Dial-up and BERT (DDS Option required) Switched 56 circuits from either the customer premise
or central office.

*  Automatically scan signaling activity on any of the 24 channels of a T1 circuit and monitor traffic

on selected channels. Once a channel is seized, all digit/supervision events are recosded for that
channel.

* DSP Board Required
The Digit Aralysis Option adds the following digit analysis capabilities to the Signafing Option.

*  Measure DTMF and MF tone frequencies and levels (high and low tones and levels) for each indi-
vidual number that is captured.

*  Measure interdigit timing (delay and duration).

*  Measure dial tone delay, duration, frequency, and level.

NOTE

Unless indicated, the capabilities of the T-BERD 224 mainframe are applcahle to the
Signaling Option.

3.28.1 Functional Description

Signaling is the term used to describe the addressing, control. and supervisory functions necessary for a call
to be connected through a switching network. These functions include call initiation. address information for
Ul%i’l!l., cali SuUpery 18101, dﬂd '(\Allllﬁdfi()f‘ mcv can be divided 1no the n)if(;Wlﬁi‘f Ldi(..“(}z i{,‘»

i _ul\_. @ GONEEC O,

ppervisory smnars — mumm a reguest for seyvice, hold a ummumu GF h.,u i

idress signalg -
{ 2¢ sither IYT 1

_@rmatmn on the call originati 0 sjutmuhm Fhese

‘Cali progress tone — Provide information (o the calling party about the progress of the cail. The infor-
matton is provided with tones such as dial tone and busy tone.

Alerting signals — Inform the caller and the called party that there is an incoming call.
Control signals - Provide additional information such as party identification.

The Signaling Option includes a Keypad Lid. The Signaling Keypad Lid is used to edit dial and receive sig-
naling sequences and to analyze test result sequences.
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3.29 TEST SETUP

The following controls and indicators are affected by the Signaling Option.

3.29.1 CHANNELFORMAT Switch

In addition to the maiaframe, T1 BERT Option, and ¥VF Option channel format selections, the following are
also available with the Signaling Option.

SIGNLNG (Signaling) — Configures the TBERD 224 to send, monitor, and receive digit sequences.

SWIi-56 {Switched 56) — Configures the T-BERD 224 {o send or receive digits and then transmit BERT
patterns (requires DDS Option) on the selected timeslot.

3.28.2 SOURCE CONFIGURATION Switches

The following source configuration selections are available with the Signaling Option. The SOURCE CON-
FIGURATION I switch selections depend upon the CHANNEL FORMAT switch selection. The SOURCE
CONFIGURATION Il switch selections depend upon the SOURCE CONFIGURATION | switch selection (see
TFable 3-10).

Tabie 3-16. Signaling Option Switch Contiguration

Switch/Aux Function Configuration
AUTO, TI-D1D, T1-D2, T1-D4, TI-ESE SLC-DID, TISLC%6, SLC-M2, Ti TLB, T1
MODE
LLB
CHANNEL FORMAT SIGNLNG SWI-56
sCl REC SEQ DAL SEQ MONITOR | SCAN REC SEQ DIAL SEQ
SEQ1-10 [SEQ1-10 ORG= L1 ORG = L1 SEQ1-10 [SEQ1I-10
SC MANDIMF 1ORG=12 | ORG=1L2 MAN D’TMF
MAN DP AUTO MAN P
MAN MF MANMF

3.29.2.1 SIGNLNG - Signaling Channel Format

The CHANNELFORMAT switch configures the T-BERD 224 to send, monitor, and receive digit sequences
as follows:

REC SEQ — Configures the T-BERD 224 to receive digit sequences and send supervision events, The
SOURCE TP

URATION f switeh determines which diglt sequence s expec

ged and what supervi-

SIOn events are iransmitied.

SEQ 1 -0 - Select one of ten pre-defined signaking sequences, which amg pr
ALK 2T EBC SEG function. The AUX 243K K DEF function defines theifink type of the receive
sequence. The sequence defines the number of digits, the type of digits, the originating supervision

events, and the terminating supervision ovents,

The DROP (RX) and CHANNEL switches select the source of the received digits. TheINSERT (TX)
and CHANNEL switches select the destination of the supervision events transmiited. After a com-
plete sequence is received, the VF interface is enabled to provide a talk path with a butt set con-
nected to the 4-wire interface on the side of the T-BERD 224, The RESTART switch clears the
display. transmits an ON HOOK for two seconds to clear the line, and prepares the T-BERD 224 t¢
receive a new sequence.
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DIAL SEQ — Select one of the ten pre-defined signaling sequences, or manually send originating super-
vision events and digit sequences and receive terminating supervision events. The SOURCE CONFIGU-
RATION #l switch determines the sequence transmitted.

SEQ 1- 10 — Select one of tea pre-defined digit sequences. The AUX 24 TRK DEF function
defines the trunk type. The sequences are programmed in the AUX 26 DIAL SEQ function. Up to
80 digits/supervision events may be programmed in a sequence. The digit sequence is transmitted
by pressing the RESTART switch.

MAN DTMF - Manual Dual Tone Multi-Frequency — The T-BERD 224 transmits DTMF digits
from the signaling keypad. These digits sirsulate dialing from a touch tone telephone and are gener-
ally used in signaling between the telephone and the central office.

MAN DP - Manual Dial Pulse — The T-BERD 224 transmits DP digits from the signaling keypad.
These digits simutate dialing from a rotary telephone.

MAN MF - Manual Multifrequency — The T-BERD 224 transmits MF digits from the signaling
keypad. These digits are normally used to signal between central office switches. When MF digits
are configured in the dial sequence, they must be preceded by a Key Pulse (KP) and terminated
with a Start Signal (8T} or Start Signal Prompt (STP,ST2P,ST3P).

MONITOR — Configures the T-BERD 224 to receive both digit sequences and supervision events. The
T-BERD 224 automatically distinguishes between DTMFE, MF, and DP digit types. When the SOURCE
CONFIGURATION | switch is set to MONITOR, the DROP (RX) switch is automatically set to BOTH
and the INSERT (TX) switch is set to NONE. The T-BERD 224 monitors the originating side for digit
and eriginating supervision events, and monitors the terminating side for terminating supervision
evenis, The SOURCE CONFIGURATION il switch selects the originating line.

ORG = L1 — Configures the T-BERD 224 to monitor LINE | for digits and originating supervision
events, and monitor LINE 2 {for terminating supervision events,

ORG = L2 — Configures the T-BERD 224 to monitor LINE 2 for digits and originating supervision
events, and moniter LINE 1 for terminating supervision events.

NOTE

For foop start or groend start trunks, the originating line is interpreted as the station or
office selected in the AUX 24 TRK DEF function. Supervision events are mapped iato
particular AB{CD) signaling bit status in this auxiliary category.

SCAN — Configures the T-BERD 224 to scan both lines on selected channels (1 to 24) for channgl sei-
zure. The PROP (RX) switch is automatically set to BOTH, the INSERT (TX) switch is set to NONE,
and the Chdnnel Number dlspiay reaés e when scan is selected. A chﬂnnd is seued on an ON

rn*“r“’ £ h.e (*N HOOK state or a time-out ¢

it seizure, The AUX 29 SCAR

ORG = L1 — Configures the T-BERD 224 to monitor LINE 1 for an ON HOOK to OFF HOOK
transition and for digits. LINE 2 is monitored for supervision eveatsonly.

ORG = L2 — Configures the T-BERD 224 to monitor LINE 2 for an ON HOOK to OFF HOOK
transition and digits. LINE 1 is monitored for supervision events only,

TBERD 224 T UUUE T . J S



SIGNALING OPTION

Test Setup

NOTE

For loop start or ground start select the station or office to originate the call in the AUX 24
TRK DEF function. Exit the auxiliary functions and select the appropriate originating line
to monitor the call.

AUTO -— The Hine which first goes OFF HOOK becomes the originating line and is monitored for
digits. Auto mode is only valid when the AUX 24 TRK DEF function is set to STD (E&M) or
DEFINED for the trank type.

VF INTF — Hstablishes a talk path to verify the continuity in the channel. After a sequence is completely
sent or received, the T-BERD 224 automatically switches the drop and insert scurce to the VF Inter-
faces. VF INTF provides the same functionality applicable in DIALSEQ and REC SEQ.

VF Testing Source Configurations — When the CHANNEL FORMAT switch is set to SIGNLNG the
VF source configurations are available to test the dialed line.

3.29.2.2 SWI-56 - Switched 56 Channel Format

REC SEQ - Configures the T-BERD 224 to receive digit sequences and send sapervision events. The
SOURCE CONFIGURATION I swiich determines which digit sequence is expected and what supervi-
sion events are transmitted.

SEQ 1 -10 — Select one of ten pre-defined signaling sequences programmed in the AUX 27 REC
SEQ function. The AUX 24 TRK DEF function defines the trunk type of the receive sequence. The
sequence defines the number of digits, the type of digits o be received, the originating supervision
events to be received, and the terminating supervision events to be fransmitted.

The DROP (RX) and CHANNEL switches select the source of the received digits. The INSERT (TX) and
CHANNEL switches select the destination of the supervision events transmitted. After a complete
sequence is received, the VF interface is enabled to provide a talk path with a butt set connected to the
4-wige interface on the side of the TBERD 224. The RESTART switch clears the display, transmits an
ON HOOK for two seconds to clear the line. and preparesthe T-BERID 224 to receive a new sequence,

DIAL SEQ - Selects one of the ten pre-defined signaling sequences or manually send originating super-
vision events and digit sequences, and receive terminating supervision events, The SOURCE CONFIGU-
RATION H switch determines the sequence transmitted.

SEQ 1 - 10 — Select one of ten pre-defined digit sequences. The AUX 24 TRK DEF function
defines the trunk type. The sequences are programmed in the AUX 26 DIAL SEG function. Up to
30 digits/supervision events may be programimed in a sequence. The digit sequence is transmitted
by pressing the RESTART switch,

MAN ﬁ?i’mi— Wianuai qu,&i Tone Mui‘lf—i*reaupncv — The T-BERD 224 transmis DTME digits
ater dialing from a touch tong selephone and are gener

he central office.

STV s v vy S A3 2,
& ERERD J’% transmits DP digits ¢

MAN MF - Manual Multifrequency — The T-BERD 224 transmits MF digits from the signaling
keypad. These digits are normally used to signal between central office switches. When MF digits
are configured in the dial sequence, they must be preceded by a Key Pulse (KP) and terminated
with a Start Signat (8T or Start Signal Prompt (STPST2P.ST3P).

BERT Patterns — When the DDS Option is installed and the CHANNELFORMAT switch is set to
SWI-36, a BERT pattern may be selected after a call is established. The transmit signaling state main-
tains the call.
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NOTE

Set AUX 22 VF BURST function to ON to disable any echo suppressors present.

3.28.3 TEST Switch

When the SOURCE CONFIGURATION | switch s set to DIAL SEQQ, REC SEQ, MONITOR, or SCAN the
TEST switch is forced to the CONT. position.

3.29.4 AUX Switch

The following auxiliary functions are added with the Signaling Option. The auxiliary functions are only
available when the CHANNEL FORMAT switch is set to either SIGNLNG or SWI-56. The Signaling Keypad
Lid is required to configure the auxiliary functions. Refer to Section 4, Auxiliary Functions, for descriptions
of the auxiliary functions.

L

L

AUX 24 TRK DEF — Trunk Defined

AUX 25 DIG MAR — Digits Margining

AUX 26 DIAL SEQ — Dial Sequence

AUX 27 REC SEQ — Receive Seguence

AUX 28 5PV DEF — Supervision Definitions

AUX 29 SCANSET — Channel Signaling Scan Setting

3.29.5 Signaling Keypad

The Signaling Option includes an attachable Keypad. The Keypad is used to edit signaling sequences, to
manually dial, and then to analyze test result sequence (see Figure 3-T0),
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Figure 3-10. Signaling Keypad

3.29.5.1 TERM SUPV

The Terminating Supervision events are seat by the device receiving a call. Lowercase letters signify termi-
nating supervision events.

wink (w) — A temporary OFF HOOK (approximately 200 ms) sent in response to the originating end.
This indicates thal the terminating end is ready to receive digits.

d-dial (d) - Delay-dial — This supervision event is very similar to a wink. If d-dial and wink are specif-
ically programmed to different parameters in the AUX 28 SPV DEF function, the T-BERD 224 can dis-
tinguish between the two events. The d-dial event is sent as soon as the terminating switch goes fro
on-hook to off-hook, while the wirk waits for a few milliseconds before sending the digits.

on hook {0) — Indicates that the equipment is releasing the line.

off hook {4 - Response w the oviginating cquipment seizing the Tine or a.n:msc-:éz‘ea @ call
gial tone {8} -— An cvent generated by the PR ind luhrﬂ the PBX isready 1o veoeive d;_;{\

ndtmg: supcrwszon events.

MARGINAL DIGIT {M) — Tdentifies an event similar to a recognized [requency, but it cansot be specifi-
cally determined.

ON HOOK (0} — Indicates that the equipment is releasing the line.

OFF HOOK (H) — Indicates that the equipment is seizing the line.

TLRERDY T e ety
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PAUSE (P} — A one second wait before the nextevent is sent, Single or multiple pauses can be input.
RING (R) — A signal sent from the central office to the station telling the station to ring the telephone.

GROUND ON BING {G) — A signal sent from the PBX to the far-end channel back, which is translated
by the switch into signaling bits.

3.298.5.3 Keypad
The keypad is grouped as a telephone keypad except for the A, B, C, and D keys.
0-9 # % — These digits are available in all address types.
A B C D — These characters are only available in the D'ITMF address type.
KP ST STP ST2P ST3P — These characters are only available in the MF address type.

3.29.5.4 Cursor

Digits and supervision events entered on the keypad are inserted into the sequence at the cursor position. The
sequence to the right of the cursor shifts to the right as new digits and events are entered.

DEL — Press this key to remove an event or digit at the cursor position and cause the sequence to the
right of the cursor to shift feft.

Arrow Keys — Press the right and left arrow switches on the keypad to scroll through the received
sequence using the cursor. When the cursor is under the desired event, the RESULTS it Arrowed switch
is used to view the desired result.

3.28.5.5 Enter

Press this key to save the entire sequence regardless of the cursor position.

3.30 CIRCUIT CONNECTIONS

The following circuit conpections controls are affected by the Signaling Option,

3.30.1 DROP (RX) Swiich

When the T-BERD 224 is configured to MONITOR or SCAN the DROP (RX) switch is set to BOTH.

When the T-BERD 224 is configured to SCAN the CHANNEL switch number is displayed as*— —. The
T-BERD 224 cantrols the channel selection. After a channel is seized, the channel aumber is displayed. The
channel number is always the same tfor LINE { and LINE 2.
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3.31 RESULTS VERIFICATION
The Signating Option adds five results to the CHANNEL category:nl 00 DELAY, n101 DUR, n102 ADDR,
Al04FQ/LVL, and nl05FQ/LVL. The n104FQLVL and nl 0SFQ/LVL results are only available with the
Digit Analysis Option.
The results require the entire display window. To exit the result display, the corresponding RESULTS Blank
or Arrowed switch must be pressed.
Example: DIAL SEQ

H w 3531550h 1100DUR
DIAL SEQ 1 STD (E&MN 50 ms

The top line of the Results display shows the transmitied digit sequence. The sequence number is displayed
in the bottom of window two, The rightmost window displays results and their measured valoes. The result
selected may be changed by pressing the RESULTS 1l Arrowed switch,
Press the Signaling Keypad arrow keys to cause the cursor to appear and move left or right. The cursor indi-
cates the event (o be analyzed. Only received supervision events (small letters) may be analyzed. If the
sequence has not been sentor isin the process of being sent, the display beneath the result will read
UNAVAIL. When the sequence is complete, the RESULTS windows displays the result of the last received
supervisory command. If an expected supervision event is not received, the channel result displays an error
message.
Press the SOURCE CONFIGURATION I} switch to send a different digit sequence or manualty enter the dig-
its without exiting the result dispiay.
Press the RESTART switch or toggle from ON HOOK back to OFF HOOK to clear the selected results and
preparc the T-BERD 224 to re-send digits.

3.32 TRCOUBLESHOOTING CONTROLS
The fellowing troubleshooting controls are affected by the Signaling Option.

382 LOOP CORES Swiches
The LOOQP UP pod LOGE DOWN switches are only s n! shie when the CHANNEL F{zFiN‘AT switch is set 1o
SWI-36 and ihu SOURCE CONFIGURATION I 9 m iz5et to a BERT pattern.

3.32.2 T Switch
The SIGNALING INSERT switches are disabled but provide a visual indication of the signaling bits transmit-
ted by the Dial Sequence and the Receive Sequence. The internal switch LED illuminates when a binary one
is transmitted and is extinguished when a binary zero is sent.
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3.32.3

3.32.4

3.33

ERROR INSERT Swiiches

When the CHANNELFORMAT switch is set to SWI-36 and the DDS Option is installed, ali of the ERROR
INSERT switches are available. When the CHANNEL FORMAT switch is set to SIGNLNG only the BPYV,
FRAME, and YELLOW ERROR INSERT switches are available.

VYOLUME ol

When the T-BERD 224 is configured to SCAN for a channel, the speaker is muted until the channel is

seized.

PRINTER CONTROLS

With the Signaling Option, four new results printouts are available: DIAL SEQ, REC SEQ, MONITOR, and
SCAN. See Section 6 for an explanation of the printouts.

A results printout is genezated automatically when the PRINT EVENT switch is set to any setting except
OFF. A MONITOR and SCAN results printout is generated when both lines have returned to the ON HOOK
state. DEAL SEQ and REC SEQ printouts are generated when the sequence has completed.
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CALLER ID OPTION

3.34 INTRODUCTION

The T-BERD 224 Caller 1D Option provides the following features and capabilities:

®  Monitors a channel for Caller TD activigy.

¢ Decodes and displays Caller II> Frequency Shift Key (FSK) information, including Catler ID name
andfor number.

¢ Scans for signaling activity on pre-selected channels of a T1 circuit or on all 24 channels and locks
onto the first channel that exhibits ringing activity. Once a channel is seized, all Caller ID data is
decoded for that channel.

*  Emulates the Caller 1D activaticn and deactivation codes sent by Customer Premises Equipment

(CPE).
NOTE
Unless indicated, the capabilities of the T-BIERD 224 mainframe are applicable to the
Caller ID Option.

3.35 TEST SETUP

The following controls and indicators are affected by the Caller 1D Option.

3.35.1 MODE Switch

When CALL ID is the channel format selection, the mode selections are fimited to: AUTO, E’] -D1D,T1-D3,
Ti-D4, TI-ESF, SL.C-P1D, and TiSLCY6.

3.35.2 CHANNELFORMAT Switch

in addition to the mainframe channel format selections, the following is also available,

i (“msf'i;_.zurc:\. the T-BERD 224 1o eithen

J~ms.uu; g I ui& \,aim “J MESSALES.

%an a 5613«."5"] (,?Ed'm"} +{“ the Caller ED name and number,

lezg&ff 2 P ,.,"}_-u‘m in t?u: on- hmk wtm .

3.35.3 BRCE NEI witch

The following source configuration selections are available. TheSOURCE CONFIGURATION I switch selec-
tions depend upen the CHANNELFORMAT switch selection. The SOURCE CONFIGURATION 1l switch
selections depend upon the SOURCE CONFIGURATION | switch selection {see Table 3-11).
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Table 3-11. Caller ID Option Switch Configuration

Switch Configuration
MODE AUTQO, T1-DID, T1-D2, T1-D4, Ti-ESE SLC-DI1D, TISEC96
CHANNEL FORMAT CALEL 1D
18CI CID MON CID SCA CPE EMUL
SCn SWi=l.1 SWI=L1 DTMF ACT
SWi=L2 SWI=L2 DTMF DEACT

DP ACT
DP DEACT

CID MON — Configures the T-BERD 224 to decode and display the FSK Caller ID data that is sent
from the SPCS to the CPE during the silent interval between the first and second ringing cycle on a
known T1 channel.

SWI=L1, SWI=L2 — Use the SOURCE CONFIGURATION i switch to seleet the line coming from
the switch (SWI=L1 or SWI=L2). The selection depends upor the test connections.

When the SOURCE CONFIGURATION I switch is set to CID MON, the DROP (RX) switch is automati-
cally set to BOTH, and the INSERT (TX) switch is set to NONE. The CHANNEL switches must be set to
the correct channels to monitor. The RECEIVE INPUT switches must be set to DSX MON. The AUX 31
CALLID aexiliary function must be set to the signaling format of the circuit equipment being moni-
tored {SLC or FX).

CID SCAN — Configures the T-BERD 224 to scan the pre-selected channels (see AUX 29 SCANSET
function) of the T1 line from the switch and decodes the FSK Caller 1D data on the first channel that
exhibits ringing activity. After locating a channel with ringing activity, the T-BERD 224 locks onto that
channel and functions the same as in CID MON. While scanning the channel(s) selected, the display
shows two dashes in place of the channel unti! it locks onto a channel with activity. Then. the channel
number appears.

A time-out period can be set using the AUX 29 SCANSET function, so the T-BERD 224 resumes scan-
ning after monitoring the active channel for the time-out period.

SWizL1, SWI=L2 — The SOURCE CONFIGURATION Il switch selects the line coming from the
switch (SWI=LI or SWI=1.2}. The selection depends upon the test connections.

When the SOURCE CONFIGURATION 1 switch is set to CID SCAN, the PROP (RX) switch is automat-
ically set to BOTH, and the INSERT {TX) switch is set to NONE. The CHANNEL switch displays
change to “~ —" while scanning. The RECEIVE INPUT switches must be set to DSX MON. The AUX
31 CALLID auxiliary function must be set to the signaling format of the circuit equlpmens being
scanned f\l Lor FX).

CFE EMUL - Configures the T-BERD 224 w enwlate Customer Premises Eguipraent (CFE). The CPE

Emulation en;zt.lm the T-BERD 224 to transmit 4 user-selected Caller 1D activation or deactivation code
10y the swneeh ;;»\ims P or IYIMF dinif»\ it .}_'x‘:gqmaﬂc{.g or h\; lg&;nv‘ vhee iyt ;;:_m_ i‘%}c"ﬂ_?_{ﬂti{};@(“;_

1A hf gurm Jisn “ l\nh:\n 1n~.f xiie;h For manpal dis w!tmn

DTMF ACT or DTMF DEACT — The SOURCE CONFIGURATION Hl switch selects the appropriate
stored sequence of DTMF digits for the activation code (*65) or the deactivation code (F85).

DP ACT or DP DEACT — The SOURCE CONFIGURATION I switch selects the appropriate stored
sequence of DP digits for the activation code (1165) or the deactivation code (1185},
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When the SOURCE CONFIGURATION § switch is set to CPE EMUL, the INSERT (TX) switch must be
set to the line that is connected to the IN jack on the DSX-! patch panel (towards the switch). The
CHANNEL switches must be set to the correct channel to emulate. The RECEIVE INPUT switches must
be set to DSX MON. The AUX 31 CALLID auxiliary function must be set to the signaling format of the
circuit equipment being emulated (SLC or FX).

3.35.4 AUX Swiich

The following auxiliary functions are added or affected by the Caller ID Option. The AUX 31 CALLID aux-
iliary function is onty avaitable when the CHANNELFORMAT switch is set to CALL ID.

®*  AUX 31 CALLID — Caller ID Signaling Selection
*  AUX 29 SCANSET — Channel Signaling Scan Setting
*  AUX 35 CUSTOM — Custom Results

Refer to Section 4, Auxiliary Functions, for descriptions of the auxiliary function.

3.35.5 Signaling Keypad

The Caller ID Option does not include a signaling Keypad (Signaling Option required). However, the Key-
pad can be ased to send Catler 1D activation and deactivatior: codes.

3.36 CIRCUIT CONNECTIONS

The following circuit connections controls are affected by the Caller 1D Option,

3.36.1 DROP (RX) Switch

When the T-BERD 224 is configured for CID MON or CID SCAN the DROP (RX) switch is set to BOTH,

3.36.2 INSERT (TX) Switch

When the T-BERD 224 is configured for CID MON or CID SCAN, thelNSERT (TX) switch is set to NONE.

wid for CID SCAN, theCHANNEL swich pumi
inel selection: After a chunnel i
same for LINE T and LINEZ

TR 2724 controts e

ranne] number 1s alwavs thic

3.37 RESULTS VERIFICATION

The Caller i Option adds results to the CHANNEL category: n1(0 DELAY, n106 CKSUM, nl197 MSG
DUR, n108 MK LVL, n{09 MK FRQ, nl10SP LVL, and nlti SP FRQ, .
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3.38

The captured Caller ID results are displayed in a scrolling display window. To view the complete Caller ID

captured data the MODE switch is used as a cursor key. If the Signaling Lid keypad is installed. either the
MODE switch or the Cursor keys on the keypad can be used te scroll to the results.

Example: CID MON Mode Captured Data {Scrolled results displays)

o O R (George Smith 042514 1100 DEL
CID MON SWi=L1SLC 550 ms
ith 042514533013531550) R h 1100 DEL
CID MON SWi=LiSLC 550 ms

The top fine of the Results display shows the received Caller ID data, The CPE (lowercase o), and switch
(uppercase O} identify on-hook conditions. The first ringing signal (uppercase R) was sent from the switch.
The first parenthesis “(“ represents channel seizure. The next 12 characters are the calling name of the origi-
nating party (up to 15 characters can be displayed). These characters are fellowed by four digits that repre-
sent the date. The first two digits represent the month, then the next two digits represent the day. These four
digits are foliowed by another four digits that represent the time in military format; hour (2 digits) and
minute (2 digits). The time is followed by the calling number (up to 10 digits). The final parenthesis “Y”* rep-
resents the checksum and the conclusion of the FSK data. The second ring (uppercase R) and off-hook {(low-
ercase h) denote the end of the sequence.

The second line displays the test function (CID MON), the originating switch line (SWi=L1), and the trunk
type format (SLC).

The rightmost upper and lower line characters are the DELay result for line 1 (550 miliisecond delay from
first ring to the start of the Caller ID information}.

NOTE

I the Caller ID service does not support Caller Name, the T-BERD 224 display is the
same, except the calling name is not displayed.

PRINTER CONTROLS

OFE A

derecwd o an off-hooh el

With e Catler 10 Updon. an additional resulis priniout is available: CALLER 5 See Sechion & foran
explanation of pirintouts, = :

A resules pristond is gencrated avtomatically when the PRINT EVENT switch is sei 40 anv setting except

"ALLER 1D resuiis printoui is generaled when the second ring from the originating switch i

al s recerved fromy the recetving sidel Figure 3-11 ob

results printout.

A
[u.%
[
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CALLER ID PRINT 10:51:06 Jun 07
0 O R (Robert Peterson 0607110503013531550) R h

Channel # 23

CKSUM OK MEG DUR 2365 mg
MARK FRQ 1202 Hz MARK LVL -15.2 dBm
SpPACE FRQ 2199 Hz SPACE LVL -14.9 dPm
EVENT DEL

ms

o N/A

o] ¢]

R 1500

{ 60

} 50

R 3000

h 5000

Figure 3-11. Caller ID Results Printout
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557 CALL TRACE OPTION

3.3 INTRODUCTION

The SS7 Call Trace Option allows the T-BERD 224 to non-intrusively monitor link statistics over Signaling
System 7 (SS7} and enables 887 call tracing over the link. This feature enables the user to lock onto a spe-
cific call and monitor alf call processing messages {SS7 ISUP messages) that correspond to that call. While
tracing the call, it reports, in reaf time, the cail state and other important information about the traced cail.
The T-BERD 224 SS7 Call Trace Optjon provides the following features and capabilities:

®  Accesses the SS7 facility link from a DS1 access point,

®  Non-intrusively monitors SS7 link statistics.

*  Traces calling number, called number, OPC, and DPC values.

*  Quickly retrieves and displays link statistics information.

¢ Isolates transmission and protocol problems betweenSSE,STP, and SCP.

*  Sectionalizes transmission problems on the link,

NOTE

This option requires the DSP Board Option wherein access to protocol is from a DS1
access point,

3.40 FUNCTICONAL DESCRIPTION

3.40.1 Monitoring SS7 Protocol — Link Siatistics

SS7 protocols transmit signaling information using an HDLC packet format. lts protocol uses CCITT stan-
dard Q.700 and the local exchange switch acts as a translator between the SS7 call status messages and cor-
responding ISDN messages.
The basic elements of the $87 network can be described as follows:

Service Switching Point {SSP) — Performs all the functions of the SP and can also query SCPs.

Signaling Transfer Point (STP) — Serves as a switching point for the swmhnu and database query mes-
pos generated by ‘shr‘s and SPs. STPs are always deplovest m gm! G

i N slink with one ol :
“work. The lmks labeled A throu_h F, are deployed in pazrq throuuhoul the network and 0per&te ata
maximum 40% utitization. If an cutage occurs on one of the pairs, the utilization maximizes at 80%.

SS57 s a unique protocol structure supporting OST Layer 2 protocol carrying bidirectional signal units. The
T-BERD 224 decodes the Layer 2 packets (signai units). There are three types of signal units:

Message Signal Units (MSUs) — Contain vital call setup and messaging information.

Link Status Signal Units (LSSUs) — Convey the health of the signaling link between terminals.
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Fill In Signal Units (FISUs) — Keep the signal “alive™ when no other information is being transmitted.

3.40.2 S&7 Link Statistics

The option enables the TBERD 224 the ability to monitor all layer 2 (OSI) messages on the SS7 link. Test
results are provided that count the error-free packets, i.e., Message Signal Units, Link Status Signal Units,
and Fill-In Signal Units on the SS7 link and classifies them as good, CRC errored, or discarded, as well a
reporting CRC errored seconds and error rate. In addition, it counts the Backward Indicator Bit field state
transitions, indicates the percent of MSU Utilization, and monitors SS7 link status messages (e.g., busy, pro-
cessor outage, out of service, etc.).

3.40.3 887 CaliTrac

The T-BERD 224 starts an S57 call trace by searching for a SETUP message that meets a specific trace cri-
teria (set through AUX 46). When a call is detected, the call reference value is extracted and all related mes-
sages are captured and processed; all other messages are ignored. A call trace is automatically restarted
when a preset call state condition oceurs (set through AUX 41), Test results provide the necessary informa-
tion to track a call (call state, called number, calling number, call type, call OPC code, call DPC code, and
cause vatue).

The T-BERD 224 restarts the S§7 Cali Trace after a specified call state is detected {set through AUX 41).
The restart occurs on one of the following events: CONNECTED. PROCEEDING, ALERTING. or
RELEASED. If the detected call state corresponds to the AUX 41 restart event setting. then the T-BERD 224
starts searching for & new call after a specitied delay (also set through AUX 41). All results remain valid
during the delay.

There are two types of restart delays set with AUX 41: release and event. The release delay is used when the

RELEASED state is detected. The event delay is used when other cali states are detected and the restart
event is set to something other than RELEASED.

3.41 TEST SETUP

The following test setup controls are affected by the SS7 Option {see Table 3-12):

Table 3-12. 857 CaliTrace Option Switch Configurations

1 Switches Configuration
o AUTO. 11010, 7102, T1.D4. T1ESE T1 £6
FISLO0G, SLODD, TI-TLE, TI.LLE
UNEL FORMAT | © PROTOCE.
! scic o L CssTmoN
: DS BCH - - CALL THACE L RINKSTAT -

3.41.1 CHANNELFORMAT Switch

In addition to the mainframe channel format selections, the SS7 Call Trace Option adds the following:

PROTOCL — Configures the T-BERD 224 to monitor SS7 Call Trace or SS7 messaging knks. The
appropriate channel format is B8ZS (framing) and AMI (line code).
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3.41.2

3.41.3

3.41.4

3.41.5

CONFI TION | Switch

The foliowing source configuration selection is available when the PROTOCE channe! format is selected:

587 MON — Monitor SS7 signaling and messaging link information on a 56 kb/s DDS link.

SOURCE CONFIGURATION i Switch

The following selections are available when the SOURCE CONFIGURATION H switch is selected:
CALL TRACE — Monitors call processing of a selected call over the S87 channel.
LINK STAT — Monitors all OSI Layer 2 (LAPD) signaling units over the S§7 channel.

S87 Call Trace Contrels and Indicators

587 call wracing is configured by setting the CHANNELFORMAT switch to PROTOCL, the SOURCE CON-
FIGURATION | switch to SS7 MON, and SOURCE CONFIGURATION 11 TO CALL TRACE.

Pressing the RESTART switch abandons the current cal trace and restarts the search for a new call.

When call tracing is selected, the DROP switch is forced to BOTH and the INSERT switch is forced to
NONE,

Select the desired DS0 channel with the LINE 1 und LINE 2 CHANNEL switches (D channel tvpically
appears on DS0 #24),

Link Statistics Controls and |
Monitoring an 857 link statistic is configured by setting the CHANNELFORMAT switch to PROTOCOL, the
SOURCE CONFIGURATION I switch to SS7 MON, and the SOURCE CONFIGURATION H switch to LINK
STAT{see Table 3-12).

When monitoring 887 link statistics, the DROP switch is forced to BOTH and the INSERT switch is forced
1o NONE.

Select the desired DSO channel with the LINE 1 and LINE 2 CHANNEL switches (1D channel typically
appears on D50 #24).

ios-Feature Inferacgtion

»apuen te call trace feature will not operate while the Jkd staratios featurs )
dmi vice-versa, n(lwe\ei the T-BERD _24s basic T! monitoring u,dtmu, ne e;rms di’]d (]M'HHS
peraie concurrentiy with fiie §57 Cull Trace {eatures.
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3.42 CIRCUIT CONNECTICNS
3.421 887 Call Trace Connections
To perform S57 Cal Trace, the T-BERD 224 must be connected (LINE 1 RECEIVE and LINE 2 RECEIVE)
t0 both sides of the DS1 line to monitor calls. Set the operating mode framing { MODE switch) and line code
(CODE switch) for the line being used.
3.42.2 S87 Link Statistics Connections
Link statistics can be monitored from either direction, individually or simultaneously through the LINE |
and LINE 2 RECEIVE connections.
3.43 AUXILIARY FUNCTICNS
The following auxiliary functions enable the T-BERD 224 to perform call traces over S57.
3.43.1 AUX 41 TRC BST — Set SS7 Call Trace Restart Criteria
AUX 41 *SS7 RLS DELAY
TRC RST 1 SECON
The AUX 41 TRC RST function sets the SS7 call trace restart criteria. A test restart consists of abandoning
the existing call trace and starting a new calf trace. Press the RESULTS | Arrowed switch to select the fol-
lowing:
*RL.S DELAY — Sets the release delay criteria. Press the RESULTS 1 Blank switch to select the follow-
ing release delays: NONE, 1 SECOND, 2 SECONDS, 5 SECONDS, 10 SECONDS. 30 SECONDS, or
FOREVER.
Changing the settings causes a test restari.
NOTE
The ‘TR-.%U."*‘, and Primary Rate ISDN ‘ rures also use an AUX 41 Trace Resert function.
However, the user will nof be able to aczess the 303 AUX 41 function or the PRI AUX 41
i trom the $87 mode {or vice- W30, there is no EVENT Wetor i the
o P . Shade kit R
Table 3-13 contains the factory default settings tlmf are stored in memory for AUX 41 587 Call Trace
Restart. (Once in the default setting, AUX 46 sets the call trace criteria for §§7.) The T-BERD 2245 controls
can be forced to their default settings by clearing the NOVRAM. As soon as the SOFTWARE REVISIO
message is visible while the unit is being powered-up, momentarily press the RESTART switch. The mes-
sage CLEARINGNOVRAM appears in the RESULTS display. Below are the following default values:
RN TCRERDY 22 LUser's Manua!
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Table 3-13. Default Settings for Aux 41 and 46

Parameter Defauit Setting
AUX 41 *RLSDELAY 10 SECONDS
AUX 46 display group *CALLED NUMBER
AUX 46 *CALLED NUMBER ANY

AUX 46 *CALLED NUMBER
(SELECT setting)

AUX 46 *CALLING NUMBER ANY

AUX 46 *CALLING NUMBER
(SELECT setting)

AUX 46 *OQPC ANY
AUX 46 =OPC

(SELECT setting}
AUX 46 *DPC ANY
AUX 46 * DPC

(SELECT setting)

3.43.2 AUX 46 8§87 TRC — Set §57 CallTrace Criteria

AUX 46 *CALLED NUMBER
S87 TRC SELECT

The AUX 46 SS87 TRC function configures the S87 call trace filters. The filter sets the origination point
code, destination point cede, called number, and calling number. The test instrument can only trace one call
at a time. This auxiliary function is only availabie when the AUX switch is pressed in the $57 call trace
mode.

Press the SOURCE CONFIGURATION | switch to select the fotlowing auxiliary function options:

*OPC — Sets the call trace originating point code. Press the SOURCE CONFIGURATION | switch to
select one of the following:

ANY — Call trace looks for any OPC,

SELECT — Enter a specific OPC from 0 to 9 digits with the Signaling Option keypad. Only the fol-

lowing keys are active for this function: 0 to 9, DELETE, ENTER, and lefuright arrow keys. All or
rart of @ number can be entered, Press the RESIETS § ,é'a ﬁm‘m“ §wi ia i se fect the previously

. saved w’am&r R o : : : S LT Lo

- Sets Ih,, tination point code, Press the SCURGCE CONFIGURATION Tow

ANY — (‘xll trace 1rmi<t ‘I'm any T)P(

SELECT e hnter a specmc DPC from 0 to 9 digits with the Signaling Option l\ey@ad Only the fol-
towing keys are active for this function: 0 to 9, DELETE, ENTER, and left/right arrow keys. All or
part of a number can be entered. Press the RESULTS I Arrowed switch to select the previousty
saved number.

*CALLING NUMBE — Sets the calling number to be traced. Press the SOURCE CONFIGURATION I
switch o select one of the following:

ANY — Call iraee § for any calling number,
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SELECT — Enter a specific calling number frem O to 12 digits with the Signaling Option keypad.
Only the following keys are active for this function: (0 to 9, DELETE, ENTER, and left/right arrow
keys. All or part of a number can be entered. Press the RESULTS Il Arrowed switch to select the
previously saved number,

*CALLED NUMBER — Sets the calling nomber to be traced. Press the SOURCE CONFIGURATION Il
switch to select one of the following:

ANY — Call trace looks for any called number.

SELECT — Enter a specific called number from 0 to 12 digits with the Signaling Option keypad.
Only the following keys are active for this function: 0 to 9, DELETE, ENTER, and left/right arrow
keys. All or part of 2 number can be entered. Press the RESULTS Il Arrowed switch to select the
previously saved numbesr.

Changing the settings causes a test restast, Table 3-14 shows an example of SS7 AUX 46 resalts,

Table 3-14. S87 CaliTrace Restart Resulis

Result Label(s)
Call State CALL STATE
Called Number CALLED NM,
CALLED NM,
CALLED NM4
Calling Number CALLNGN

CALILNG N ,

Call Type CALLTYPE
Origination Point Code opPC
Destination Point Code DPC

Cause CAUSE

irthe SOHERD 23404

The RESULTS display can report the Call Stare to determine where the call originated from as well as the
following information messages listed in Table 3-15.

Table 3-15. 8857 Call State Resulis

Message(s) Call State Result
[AM INIT ADDR
ACM ADDR COMP
AN ANSWERED
REL RELEASED
fpro RES COMP

o

wedled with the TTO DTt g

Signaling Option software must be instailed on the T-BERD 224 1o enter the calling and
called numbers.

Fimsga .
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3.44 TEST RESULTS
Refer to Section 5.7.5 for S§7 Cail Trace Option test results regarding Link Statistics and Section 5.7.4 for
S57 Link Statistics test results.
3.45 PRINTOUTS
If the PRINT EVENT switch is set to TEST END, the call trace test results are printed when the call state i
RELEASED. The S87 results printout is only available when the front parel display configuration is set for
S87 Call Trace as shown below in Figure 3+12.
CALL TRACE PRINT 10::5:37 2UG 23 36
CALL STATE: RELEASED
CALLED NUM: 8006382049
CALLNG NUM: 3013531560
CALL TYPE: SPERCH
OPC: UNAVAIL/S5.1.250
DEC; UNAVAIL/S.1.251
CAUSE: UNAVALL/XX
Figure 3-12. 887 Call Trace Printout
3.45.1 ] onhtrol intou

When the system is configured for SS7 Call Trace, the following biock of print wilt be added to the end of
the CONTROLS printout. The data printed is based on the AUX function settings specified above. The print-
out is formatted as shown in Figure 3-13.

557 CALL TRACE:

arc: ANY /5.1.255
DPC: ANY /51255
CALLED NUMBER: ANY / 12345678901234567890
CALLING NUMBER: ANY /12345678901234567890

557 TRACE RESTART:
RELEASE DELAY TIME: NONE/FOREVER/xx SEC (xx=1.2,5, or 10}

Figure 3-12. 887 CallTrace Controls Printout
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3.46

PRIMARY RATE ISDN OPTION

INTRODUCTION

3.47

Primary Rate ISDN Option allows the TBERD 224 to non-intrusively monitor link statistics over the Pri-
mary Rate Integrated Services Digital Network systems. It also enables ISDN call tracing over the primary
ISDN D channel. The T-BERD 224 Primary Rate ISDN Option provides the following features and capabil-
ities:

*  Accesses the ISDN facility link from any T1 access point.

¢  Non-intrusively monitors Primary Rate ISDN link statistics.
®  Quickly retrieves and displays link statistics information.

®  Sectionalizes transmission problems on the link.

Primary Rate ISDN protocels transmit signaling information using an HDLC packet format, Its protocel
uses CCITT standard Q.931.

FUNCTIONAL DESCRIPTION

3.47.1

3.47.2

Primary Rate ISDN Link Statistics

The option enables the T-BERD 224 the ability to monitor all tayer 2 (LAPD) messages on the Primary Rate
ISDN D channet, Test results are provided that count packets on each line and classifies them as good, CRC
errored, or discarded, as well as reporting CRC errered seconds and error rate. In addition, Information
frames and Receiver Ready frames are also counted.

Primary Rate ISDN Cal Trace

The T-BERD 224 starts a Primary Rate ISDN cail trace by searching for a SETUP message that meets a spe-
cific trace criteria (set through AUX 43). When a call is detected, the call reference value is extracted and ali
related messages are captured and processed; all other messages are ignored. A call trace is automatically
restarted when a preser call state condition cccurs (set through AUX 41). Test results provide the necessary
information to track a call {call state, called number, caliing number, call type, interface and channel, net-
work identification, call origination source. call disconnect source, and cause value),

1L trice after a specified call starg’
revents; COMNNECTED, PRC

eecurs of oae of (he |
fetected call stute Corresy

znew call afier 4 of

here are two types of restart delays set with AUX 41: release and event. Thé release delay 1s used when the
RELEASED state is detected. The event delay is used when other call states are detected and the restart
event is set to something other than RELEASED,

TBERD IS DT T
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3.48

TEST SETUP

3.48.1

3.48.2

3.48.3

3.48.4

- SOURCE CORNPIGURATION | switch 1o PREMO

Whery call tracinp by esiocted, the BROP cwiteh e

The following test setup controls are affected by the Primary Rate ISDN Option (see Table 3-16):

Tabie 3-16. Primary Rate ISDN Option Switch Configurations

Switches Configuration
MODE AUTO, Ti-DID, T1-D2, T1-D4, T1-ESF, T1-ESFz,
TISLCY6, SLC-D1D, T1-TLB, T1-LLB
CHANNEL FORMAT PROTOCL
SCI PRI MON
sci CALEL TRACE LINK STAT

CHANNELFORMAT Swiich

In addition to the mainframe channel format selections, the Primary Rate ISDN Option adds the following:

PROTOCL — Configures the T-BERD 224 to monitor Primary Rate ISDN links. This channel format is
available in all framed modes.

SOUR NEIGURATION it

The following source configuration seiection is available when the PROTOCL channel format is selected:

PRI MON — Monitor Primary Rate ISDN signaling and messaging link on a 64 kb/s D channel.

RATION Il Switch

The foliowing selections are available when the SOURCE CONFIGURATION  switch is set to PRI MON:
CALL TRACE — Monitor call processing of a selected call over the Primary Rate ISDN D channel.
LINK STAT -— Monitor layer 2 link statistics over the Primary Rate ISDN D channel.

N trol

Primary Rate ISDN call tracing is configured by setting the CHANNEL FORMAT switch to PROTOCL, the

i she SOURCE CONFIGURA

-

viteh fo CALL

Lty
R

TRACE {see T

Pressing the BESTART switch abandons the curreatapi frace and restarts the search for g new call.

edan BOTH and the INSESRT vl s forgegdeo
NONE.

Select the desired D3SO0 channel with the LINE 1 and LINE 2 CHANNEL switches (1D channel typically
appears on DSO #24).

TRERD 224 o ser’s Manged
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3.48.5

Primary Rate ISDN Link Statistics Controls and Indicators

Monitoring a Primary Rate ISDN link statistics is configured by setting the CHANNELFORMAT switch to
PROTOCL, the SOURCE CONFIGURATION | switch to PRI MON, and the SOURCE CONFIGURATION if
switch to LINK STAT (see Table 3-12).

When monitoring Primary Rate ISDN link statistics, the DROP switch is forced to BOTH and the INSERT
switch is forced to NONE.

Select the desired DSO channel with the LINE 1 and LINE 2 CHANNEL switches (D channel typically
appears on DSO#24).

3.49 CIRCUIT CONNECTIONS

3.49.1 ry Rate ISDN Call Tra
'Fo perform Primary Rate ISDN call trace, the T-BERD 224 must be connected (LINE | RECEIVE and
LINE 2 RECEIVE) to both sides of the DS1 fine to monitor calls. Set the operating mode framing (MODE
switch) and line code (CODE switch) for the line being used.

3.48.2 ISDN Link Statistics Connections
Link statistics can be monitored from either direction, individually or simultaneously through the LINE 1
and LINE 2 RECEIVE connections,

3.50 AUXILIARY FUNCTIONS
Primary Rate 1SDN Custom Results are part of the auxiliary functions of Auxiliary 35, Custom Results.
Refer to Section 4.2.34 for detailed description of that function.

3.50.1 AUX 41 TRC RST — Set Primary Rate ISDN Call Trace Restart Criteria

DALY 81 . ot
t PRITRC RET.: &

K47 TRORST s the Primary Rate ISDN callfrave sesiary

‘Press the RESULTS | Arrowed swmh 1o select one of the f()ll()wirig.:
*SELECT — The user selects the results available in the display and inciuded in a results printout.

*RLS DELAY — Sets the release delay criteria. Press the RESULTS | Blank switch to select one of the
following refease delays: NONE. 1 SECOND, 2 SECONDS, 5 SECONDS, 10 SECONDS, 30 SEC-
ONDS, or FOREVER.,

TBERD 224 . B U L 37E



PRIMARY RATE ISDN OPTION
Auxiliary Functions

3.50.2

*EVENT — Sets the restart event criteria. Press the RESULTS I Blank switch to select one of the follow-
ing restart events: PROCEEDING, ALERTING, CONNECTED, or RELEASED. Press theRESULTS 1l
Arrowed switch o select one of the following event delays: NONE, 1 SECOND, 2 SECONDS, 5 SEC-
ONDS, 10 SECONDS, 30 SECONDS, or FOREVER.

Changing the settings causes a test restart.

AUX 43 PRI TRC — Set Primary Rate ISDN Call Trace Criteria

AUX 43 *CALLED NUMBER
PRI TRC SELECT

The AUX 43 PRI TRC function configures the Primary Rate ISDN call trace filters. The filter sets the origi-
nation souzce, call type, called number, and calling number. The test instrument can only trace one cali at a
time. For example, trace a voice call that originates from the network and with a called number starting with
234. This auxiliary function is onfy available when the AUX switch is pressed in the Primary Rate ISDN call
trace mode.
Press the SOURCE CONFIGURATION | switch to select the following auxiliary function options:

*SELECT — The user selects the results available in the display and inciuded in a resuits printout.

*SOURCE — Sets the call trace origination source criteria. Press the SOURCE CONFIGURATION i
switch to select one of the following:

NETWORK — Calf trace looks for a call from the network,
USER — Call trace looks for a call from the user.
ANY — Call trace looks for a call from either direction.

*CALL TYPE — Sets the call trace call type criteria. Press the SOURCE CONFIGURATION il switch to
setect one of the following:

VOICE — Call trace fooks for a voice call: speech or 3.1 kHz audio.
DATA — Call trace looks for a data call.
ANY — Call trace looks for any type call.

*CALLED NUMBER - Sets the called number to be traced. Press the SOURCE CONFIGURATION I
switch to setect one of the following:

AMNY.o Call trace Jooks for any called numndes

SELECT - Enter ¢ specific called nusd
COnly the following keys are actve for this fusctio
kevs, Al or part of a number can he entergd. Pres

e fvog (3 fo 12 digits with the 5§

*CALLING NUMBE — Sets the calling number to be traced. Press the SOURCE CONFIGURATION 1t
switch to select one of the following:

ANY - Call trace tooks for any calling number.

370
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SELECT — Enter a specific calling number from 0 to 12 digits with the Signaling Optica keypad.
Only the following keys are active for this function: 0 to 9, DELETE, ENTER, and left/right arrow
keys. All or part of 2 number can be entered. Press the RESULTS Il Arrowed switch to select the
previously saved number,

NOTE

The called or calling number string represents the minimum number of digits necessary to
activate a trace. If the selected number matches the beginning of the number, the call is
traced.

Changing the settings causes a test restars.

NOTE

If the T-BERD 224 is being remotely controlied with the TTC DTM software, the
Signaling Option software must be instalied on the T-BERD 224 to enter the calling and
called numbers.

3.51 TEST RESULTS

Refer to Section 5.7.11 for Primary Rate ISDN Option test results regarding Link Statistics and Section
5.7.12 for Primary Rate ISDN Option Call Trace test results.

3.52 PRINTOUTS

If the PRINT EVENT switch is set to TEST END, the call trace test results are printed when the call state i
RELEASED. Select PRI CALL TRACE for a printout as shown in Figure 3-14.

CALL: TRACE PRINT 10:15:37 AUG 23 86

CALL STATE: RELEASED
CALLED NUM: 8006382049
CALLNG NUM: 3013531560
CALL TYPE: SPEECH
INTF CHAN: 11 14
NETWORK ID: UNAVAILL

ORIG

Figure 514, Primary Rate ISDN Call Trare Printouts

3.52.1 Primary Rate I{SDN Conirols Printout

When the system is configured for PRI Cali Trace, the following block of print will be added to the end of
the CONTROLS printout. The data printed shall be based on the AUX fuaction settings specified above. The
printout appears as shown in Figure 3-15

FLRERD 224 - L R Ta
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DRI CALL TRACH:
SQURCE: NETWORK/USER/ANY
CALL TYDPE: VOICE/DATA/ANY
CALLED NUMBER: 12345678901234567890
CALLING NUMBER: 12345678901234567890

PRI TRACE RESTART:
EVENT TYPE: PROCEEDING/ALERTING/CONNECTED/RELEASEDR
EVENT DELAY TIME: NONE/FOREVER/xx SEC (xx = 1, 2, %, or 10}
RELEASE DELAY TIME: NONE/FOREVER/xx SEC {(xx =1, 2, 5, or 10)

Figure 3-15. Primary Rate ISDN Controls Printout
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DSU-DP OPTION

3.53 INTRODUCTION

The DSU-DP Option allows the T-BERD 224 to drop a channel{s) to the DSU-DP interface for analysis by
an external test set. The T-BERD 224 DSU-DP Option provides the following data channel applications:

®  Decode and analyze DSOA, DSOB, or fractional T1 circuit protocol using the DSU-DP Option and
an external data scope or protocol analyzer

Verify bi-directional signaling of SS7 and primary rate ISDN circuits with an external data scope or
protocol analyzer after identifying a problem,

Replace Fractional T1 CSU/DSUs by terminating the T1 span and connecting customer DTE to the
T-BERD) 2245 DSU-DP.

When inserting Fractional T1 data into N channels, the remaining 24-N channels are passed through the test
set without being disrupted.

NOTE

Uniess indicated, the capabilities of the mainframe T-BERD 224 are applicable to the
DSU-DP Option,

3.54 TEST SETUP

The following controls and indicators are affected by the DSU-DP Option (see Tabie 3-17).

Table 3-17. DSU-DP Option Switch Configurations

Switch Configuration
MODE AUTO, TI-DID, T1-D2. T1-D4, T1-ESE, SLC-D1D, TISLCY, SLC-M2, T1
"‘ TLB, T1LLB
DSGA2 4
DSCA4S
DSCAG.E
S, DS0A 92 . 56xIN?
CHANNEL FORMAT DS0B162 DSOB2.4 DS0B4.8 | DSOBY.6 BAXN?
DSOASE
i DATLINK .
' o psSUDe .
CHAN | CHAN o CHAN L 1o Nowd
. . « .
® e » HE 0'.
CHAN 20 | CHAN 10 | CHANS N =24
NON CONTIG

"DATLINK is only available in the T1-ESF mode.
*56xN and 64xN are only available in the T1-D4 or T1-ESF modes.

TORERD 234
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3.54.1 CHANNELFOBRMAT Swifch

In addition to the mainframe channe! format selections the following are alsc available with the DSU-DP
Option.

DS0A2.4, DS0A4.8, DSOAS.6 — Use when monitoring or festing DSOA-formatted DDS data at 2.4, 4.8,
or9.6 kb/s. Drop and insert access to unformatted 2.4, 4.8, or 9.6 kb/s data is provided via the DSU-DP
Option interfaces. AUX 11 ANL CHA and AUX 12 ERR COR functions are applicable.

DS0A192 —— Use when monitoring or testing DSOA-formatted DDS data at 19.2 kb/s. Drop and insert
access to unformatted 19.2 kb/s data is provided through the DSU-DP Option interfaces. Data is
inserted in bytes 2 and 3, while UMC codes are placed in bytes 1, 4, and 5. AUX 11 ANL CEA is appli-
cable.

DS0B192 — Use when monitoring or testing Channel ! of DSOB-formaited DS data at 19.2 kb/s.
Drop and insert access to unformatted 19.2 kb/s data is provided through the DSU-DP Option inter-
faces. Data is inserted in bytes 2 and 3, while bytes 1, 4, and 5 pass through unaffected. If no T1 signal
is received, UMC codes are placed in bytes 1, 4, and 5. Subrate frame synchronization must be acquired
before the T-BERD 224 can insert test data. AUX 11 ANL CHA is applicable.

DSGA56 — Use when monitoring or testing DSOA-formatted DDS data at 56 kb/s. Drop and insert
access to unformatted 56 kb/s data is provided via the DSU-DP Option interfaces. AUX 11 ANL CHA
function is applicable.

DS064 — Use when monitoriag or testing 64 kb/s data. Drop and insert access to clear channel data is
provided via the DSU-DP Option interfaces.

DS0B2.4, DS0B4.8, DS0B9.6 — Use when monitoring or testing DSOB-formatted DDS data at 2.4, 4.8,
and 9.6 kb/s. Drop and insert access to an unformatted data channel is provided via the DSU-DP Option.
Use the SOURCE CONFIGURATION U switch to select one of the 20 DS0B2.4, 10 DS0OB4.8, or 5
DE0BY9.6 channels to be analyzed. AUX 11 ANL CHA function is appiicable. A message flashes in the
RESULTS dispiay to indicate the primary or secondary channel is being analyzed under this configura-
tion, Subrate frame synchronization must be acquired before the T-BERD 224 inserts test data,

56xN and 64xN — Use when monitoring or testing Fractional T1 circuits. Drop and insert access to bit
1-7 (56xN) or bits -8 (64xN) of any combination of contiguous or noncontagious DSO channels via the
DSU-DP Option interfaces. AUX 10 N-CONTG is upplicable. This selection is only available when the
MODE switch is set to T1-D4 or TI-ESF

DATLINK — Use when monitoring or testing the ESF datalink.

3.54.2 SOURCE CONFIGURATION | Switch

o~
RN

The DELLDD SOURCE COMFIGURATION | swich selection is added by the DEU

Dp

giots the side panel DSUDP O

The SOURCE CONFIGURATION I switch selections are only available for the following settings.

When the CHANNELFORMAT switch is set to DS0B2.4, DSOB4.8 or DSOBA.6, the available SOURCE
CONFIGURATION I switch selections are:

7. 90 TpERn 20y Flopse A prsnipe]
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CHAN = (1-5, 1-10, or 1-20) — select one of the 5 (9.6 kb/s), F0 (4.8 kb/s). or 20 (2.4 kb/s) DDS DSOB
channels to analyze. The remaining 4, 9. or 19 channels are anaffected.

When the CHANNELFORMAT is set to 36xN or 64xN, the available SOURCE CONFIGURATION Il switch
selections are:

N = (1-24) — select the number of contigaous DS0s to analyze asa single FT1 bandwidth, Use thelLINE
1 and LINE 2 CHANNEL switches to select the first channel of the FT1 bandwidth.

NOTE

DS0s may wrap around the frame bit. For example, if N=4 and CHANNEL =23, then
channels 23, 24, 1, and 2 are analyzed.

NON CONTIG — analyze nen-contiguous DSO channels as a single FT1 bandwidth, Pressing the AUX
switch autornatically accesses the AUX 10 N-CONTG function. Enter the desired DS0 channel numbers
for the nop-contiguous FT1 bandwidth.

NOTE

The same number of channels must be selected for both Hnes, but the actual channels
selected can be different. See Section 4 for more information on setting the AUX 10
N-CONFIG function.

3.54.4 CHANNEL Switches

When thc SOURCE CONFIGURATION 1l switch is set to NON CONTIG the channel number is displayed as
— " because the channel{s} to be used are defined by AUX 10 N-CONTG function. The LINE 1 and
LINE 2 CHANNEL switches are not avajlable.

3.54.5 AUX Switch

The {ollowing auxiliary functions are added with the DSU-DP Optioa.

*  AUX 10 N-CONTG - Non-contiguous Channel
*  AUX it ANL CHA — DSU-DP Analysis Channel
AUX 12 F LR {“"H{_ — ﬁ‘“’)A Frmr Corre ‘Hoﬂ .

MOTE

R *‘*ﬁr"tm'm;
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3.55

CIRCUIT CONNECTIONS

=

-

The DSU-DP Option side panel connections are shewn in Figure 3-16. There are three versions of the
DSU-DP Option: RS-232/V.35, RS-232/RS-449, and RS-23%/V 35/RS-446. Al three versions provide
unique interfaces with identical functions. Refer to Section 8, Specifications, for details on the DSU-DP pin
configuration.
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Figure 3-16. DSU-DP Side-Panel Connector

3.55.1 ConnectionTo A Protocol Analyzer

3.55.1.1 Conirol Bit Monitoring on a DDS Circuit

CULINET or LY

With & DSU-DP Option (after March 1992) the T-BERD 224 takes a majority rule of the fast three control
bits and drops the status of the contro) bit frens each line to the RLSD leads on each communications inter-
face. If the majority rule equals a one then RLSD for 'Imt line isactive. The contel bit from the dropped line
5 2) s oifput 10 the RLSD pin, See Tabls 3-18, If the DROP (RX} switch is's

3-19.

: ”i‘eb}a'.ﬂ—..‘;!.@ é‘oﬂ%re! &ﬁ sﬁetmse - ﬁ _..QP;{RX} .Switch_L!N_E 1

Interface Pin Assignmeni{s} Pin Name{s)
V.33 F RLSD
RS-449/422 3(a) 3l(hy RR(a,b)
RS-232 8 RLSD
1-82 PLBEREY 229 C o sepr's Manyn!

Woset ' BOTH, the
- control bit of LIME 1 is :"ipm on th 49 SD pin and the Lomml bitof LINE 2 i u-_zipu'i to the pins in Tabie .
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Table 3-18. Control Bit Access — DROP (RX) Switch BOTH

LINE 1 LINE 2
Interface
Pin Assignment(s) Pin Name(s) Pin Assignment(s Pin Name(s)
V.35 F RLSD LL Reserved
RS-449/427 13(a}, 31(b) RR(a,n} 32(a), 34(b)SS, NS
RS-232 8 RLSD 12 Sec RLSP

3.55.1.2 Terminal Emulation On A DDS Circuit

3.58.2

The DSU-DP Option aliows theT-BERD 224 to emulate a CSU/DSU/QCY combination. The test set insest
Control Mode Idie (CMI) when RTS is inactive and customer data when RTS is active. This is available in
the AUX 11 ANI. CHA function when DSU CHAN is set to PRIMARY and the CTRL BIT is set io RTS
INSERT.

Uu-ppc cti

For simplex drop and insert, use a straight-through, male-to-male cable to connect an external test set to a
DSU-DP Option interface. This setup is used to monitor a circuit in one transraission direction or to perform
an out-of-service channel test. Data transmitted toward the external test set is selected using the INSERT
(FX) switch: LINE | or LINE 2. Data received from the external test set is inserted into the T circuit
selected by the DROP (RX)} switch: LINE | or LINE 2.

Table 3-20 through Table 3-22 provide detailed pin assignments for cable connections to an external test
set/DTE.

Table 3-20. RS-232 Male-to-Male Adaptor Cabl

Signal Name Iffl:f:; To(m:;’:)tor Signal Name
PROT. GND i i PROT. GND
SEC RX DATA 6 2 TX DATA
RX DATA 3 3 RX DATA
SECRLSD 12 4 RTS
SEC RLSD 12 3 CTS
DSR 6 6 DSR
SIG. GND 7 7 SIG. GND

iy 5 5
i 14
18 15
17 7

T-BERD 224 e e . 3-8
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Tabie 3-21. V.35 Male-to-Male Adaptor Cabl

Signal Name -{;:Ize;‘ To(xg;:)tor Signal Name
PROT. GND A A PROT. GND
SIG. GND B B SIG. GND
SEC RLSD LL C RTS
SEC RLSD LL D TS
DSR E E DSR
RLSD F F RLSD
SEC RXDATA (A) Db P TX DATA (A)
RX DATA (A} R R RX DATA (A}
SEC RX DATA (B} FF 5§ TX DATA (B)
RX DATA (B) T T RX DATA (B)
SCR (A) v v SCR (A)
SCR (B} X X SCR (B}

SEC SCR (A) HH Y SCT (A)
SEC SCR (B} KK AA SCT (13)

Table 3-22. RS-449 Male-to-Female Adaptor Cable

Signal Name “{;:[29';’ 1;‘;2?:;3” Signal Name

PROT. GND I i PROT. GND

SEC RX DATA (A) 3 4 SEND DATA (A)

SEC RX TIMING (A) 16 5 SEND TIMING (A)

RX DATA (A} 6 6 RX DATA (A)

SEC RR (A) 32 7 RTS (A}

RX TIMING (A) 8 3 RX TIMING (A)

SEC RR (A) 12 9 CTS (A)

DM (A) 11 1 DM (A)

RR (A) 13 13 RR (A)

SIG. GND 19 19 $1G. GND

RX COMMON 20 20 RX COMMON

SEC RX DATA (B) 21 22 SEND DATA (B)

SEC RX TIMING (B) 33 23 SEND TIMING (B)

WX DATA (3 74 cad RX DATA (8

SECRR (B) 34 25 RTS (B) T

B XTIRING (R 26 h RX TIMING (B) ..
34 a7 L CIS(®) .
25 29 DM (B}

LR 3 KR (B

SEND COMMON 37 37 SEND COMMON

R PLRERDY Deor's Manua!
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3.56

ZBTSI FRAMING OPTION

INTROBUCTION

3.57

The ZBTSI Framing Option allows the T-BERD 224 to test and analyze T1-ESF circuits that use ZBTSI
encoding. ZBTSI encoding is typically used to transmit clear-channel data over T1 AMI-encoded facilities.
ZBTSIencoding permits the use of long-haul equipment (e.g., repeaters, multiplexers, line protection equip-
ment, etc.) that is not BSZS compatible for clear channe! applications.

NOTE

Unless otherwise indicated, the capabitities of the mainframe F-BERD 224 are applicable
to the ZBTSI Option,

FUNCTIONAL DESCRIPTION

ZBTSIencoding reorganizes the 576 octets (576 groups of eight bits) that form the 24 ESF frames into six
blocks of 96 octets (four frames) each. These 96 cctets are then rearranged, depending on the data content of
each octet,

ZBTSIencoding follows the following process

1. The data is combined with a pseudorandom patiern to break up long strings of ones and zeros.

2. The data is loaded into a buffer, one octet at a time, until 96 octets are stored in the buffer and numbered
from 1 to 96,

3. The contents of ali 96 octets are examined for an all-zero condition. If no all-zero octets exist, the 96
octets exit the buffer and the next 96 octets are loaded into the buffer.

4. I non-zero octets exist, they are altered; a gap is created at the froat of the first octet.

5. An address byte is inserted in the 8-bit gap; the first seven of the eight bits of this octet provide a binary
address indicating the previous location of the octet. Bit § is used to indicate whether there are addi-
tional all-zero octets following. (If bit 8 is set to a zero, more atl-zero octets foliow; if bit § is set to one,
no other all-zero octets follow).

6. When ZBTST encoding is used, the 24 framing bits are assigned as follows: six Frame Pattern Sequence

(FPS) bits, six Cyclic Redundancy Check {CRC-6} bits, six d..lr'i mk (DL) bits, and six Zero (7) bl{‘a
alf of the orpinal ESF dula 1 : .f?b’?*}a a:m oding
urred i in the next 9% a_g,u v ' ;

“is used o provide the 7 Eis
sEONpingG,

96 aciews exit the b

CRRERD 224 ENTI
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3.58 TEST SETUP
The following test setup controls are affected by the ZBTSI Option (see Table 3-23).
Table 3-23. ZBTS! Option Switch Configuration
Switch Configuration
MODE T1-ESFz
3.58.1 MODE Swiich
T1-ESFz -— Configures the T-BERD 224 to transmit and receive ZBTST encoded ESF framed T1 data. Thi
enzbles the T-BERD 224 to test ZBTST-encoded circuits. In T1-ESFz operating mode, the T-BERD 224
adds an additional four frames of transmission delay {500 microseconds) fo the 19 bits of delay typically
encountered in other modes. In T1-ESFz, the T-BERD 224 can monitor and test the 2 kb/s ESFz datalink
{CHANNELFORMAT switch set to DATLINK). If the ESFz Option is installed, the T-BERI) 224 reports and
sends the Performance Report Messages (PRMs) on the ESFz (2 kb/s) datalink - ANST T1.403 PRMs.
3.58 TROUBLESHOOTING CONTROLS
The following troubleshooting controls are affected by the ZBTSI Option.
3.59.1 ERBROR INSERT Switches

YELLOW ALARM ERRQR INSERT Switch - For ESFz framing, a repetitive pattern of eight ones and
eight zeros is generated in the datalink each time this switch is pressed (LED illuminated).

FRAME ERROCR INSERT Switch — In ESFz framing, this switch is disabled in T1 LLB, AUTO LLB,
and T1 modes.

286
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TR-303 OPTION

3.60 INTRODUCTION

The TR-3{3 Option allows the T-BERD 224 to monitor fink statistics and perform call tracing over Inte-
grated Digital Loep Carrier (IDLC) systems from a DST access point. The option supports Timeskot Man-
agement Channel (TMC) layer 2 and 3 protocols and Embedded Operations Channel (EOC) layer 2
protocols as defined in the Belicore specification, TR-NWT-000303 {commonly referred to as TR-303).

NOTE

This option requires the DSP Board Option.

3.61 FUNCTIONAL DESCRIPTION

3.61.1 TR-303 Call Trace

The T-BERD 224 starts a TR-303 call trace by searching for a SETUP message that meets a specific trace
criteria (set through AUX 42). When a call is detected, the call reference value is extracted and all related
messages are captured and processed: all other messages are ignored. A call trace is automatically restarted
when a preset call state condition occurs {set through AUX 41). Test resuits provide the necessary informa-
tion to track a call (cafi state, call reference value, cali type, DS I/DS0, cause for disconnect, origination
source, and disconnect source).

The T-BERD 224 restarts the call trace after a specified cali state is detected (setthrough AUX 41). The
restart occurs on one of the following events: CONNECTED or RELEASED. If the detected call state corre-
sponds to the AUX 41 restart event setting, then the T-BERD 224 starts searching for a new call after a spec-
ified delay {also set through AUX 41). All results remain vald during the delay.

There are two types of restart delays set with AUX 41: release and event. The release delay is used when the

RELEASED state is detected. The evens delay is used when other call states are detected and the restart
event is set to something other than RELEASED,

3.61.2 TR-303 Link Statistic

¥ 224 the ability o monitor alf laver 2 1LAPDY

feount packets on each line and Ciiss

ded, as weill as reporting

Cerrored seconds and ervor rate. By addition, In
T Heady fiame i
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3.62 TEST SETUP
The following test setup controls are affected by the TR-303 Option {see Table 3-24),
Table 3-24. TR-303 Option Switch Configurations
Switches Configuration
MODE AUTO, T1-D1D, T1-D2, T1-D4, T1-ESF,
T1-ESFz, TISLCY6, SLC-DID, T1-TLB, T1-LLB
CHANNEL FORMAT PROTOCL
SCl 303 MON
scll CALL TRACE LINK STAT
3.62.1 CHANNELFORMAT Switch
In addition to the mainframe channel format selections, the TR-303 Option adds the following:
PROTOCL — Configures the T-BERD 224 to menitor TR-303 links. This channel format is available in
all framed modes.
3.62.2 SQOURCE CONFIGURATION | Switch
The following source configuration selections are available when the PROTOCL channel format is selected:
303 MON — Monitor signaling and messaging link information on the TMC or EOC.
3.62.3 SOQURCE CONFIGURATION H Switch
The following selections are available when the SOURCE CONFIGURATION [ switch is set to 303 MON:
CALL TRACE — Monitor call processing of a selected call over the TMC.
LINK STAT — Monitor tayer 2 link statistics over the TMC or EQC.
3.624 TH- Call Trace Contr Indicator

e CONFiGURATK}N § swich to 303 MON, and the ‘:{)! iF’%“‘E CONFIGURATION it 5

TR-303 cal] tracing is configured by setting the CHANNELFORMAT switch to PROTOCL, the SOURCE
: {'T&LJ TRACE.

5

(see Table

+ - Pressing thie Q@**‘_‘%"ﬂf‘i’i switeh abamﬁ 338 %he curienl __'1 h 303 uﬂ] trace and resterts e *;.c_z_é_z:ch for a new cail,

Whei 'i""Rvi%(}I% cail lrﬁéin'g 5 seieciéd. e DROP swiich s forced 1o BOTH and thie INSERT switchi s fored

0 NONE.

Select the desired DSO channel with the LINE 1 and LINE 2 CHANNEL switches (TMC typically appears on
DS0 #24),

T RERD 224 _ Dser's Manneal
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3.82.5 TR-393 Link Statistics Controls and Indicators

Monitoring TR-303 link statistics 1s configored by setting theCHANNELFORMAT switch to PROTOCL, the
SOURCE CONFIGURATION | switch to 303 MON, and the SOURCE CONFIGURATION 1l switch to LINK
STAT (see Table 3-24).

When monitoring TR-303 link statistics, the DROP switch is forced to BOTH and the INSERT switch is
foreed to NONE.

Select the desired DS channel with the LINE 1 and LINE 2 CHANNEL switches (EOC typically appears on
DS0 #12 and TMC appears on DSO #24).

3.63 CIRCUIT CONNECTIONS

3.63.1 TR-303 Call Trace Connections
To perform a TR-303 call trace, the T-BERD 224 must be connected (LINE 1 RECEIVE and LINE 2
RECEIVE) to both sides of the DSI line to monitor cails. Set the operating mode framing (MODE swiich)

and line code (CODE switch) for the line being used. TR-303 DI.C terminals use ESF framing and BSZS
line coding.

3.63.2 TR-303 Link Statistics Connections

TR-303 link statistics can be monitored from either direction, individually or simulaneously through the
LINE 1 and LINE 2 RECEIVE connections.

3.64 AUXILIARY FUNCTIONS

3.64.1 AUX 40 LNK SEL — Set TR-303 SAPKTEI Link Selection Filter

The AUX 40 LNK SEL function sets the SAPVTEI filter when LINK STAT is selected with the SOURCE
CONFIGURATION Il switch. Press the RESULTS | Arrowed switch to select one of the following:

"SAPI - Sets the SAPI nker Press the RESULTS | Blank swmh to select one ot thc mllowmﬂ condi-

": :‘\r\\a or th L,'\,’ ¥

_-x]luwkn ml pax.nu_:% o) Bp CAY

ihe RESULTEZ | Blank switch % _ _
al} [}BCk{‘T% i be counted regpradioss o TR & spenific

g g oy

% i REBULTR I A =
in the REbULTS H window (hold switch down te dgcdcrate, scrolling).

Changing the seftings causes a test restart.

FRERD 224 T
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3.64.2 AUX 41 TRC RST — Set TR-303Call Trace Restart Criteria

The AUX 41 TRC RST function sets the TR-303 calf trace restart criteria. Press the RESULTS [ Arrowed
switch fo select one of the following:

*RLS DELAY — Sets the release delay criteria. Press the RESULTS | Blank switch to select one of the
following release delays: NONE, 1 SECOND, 2 SECONDS, 5 SECONDS, 10 SECONDS, 30 SEC-
ONDS, or FOREVER.

*EVENT — Sets the restart event criteria. Press the RESULTS | Blank switch to select one of the follow-
g restart events: CONNECTED or RELEASED. Press the RESULTS If Arrowed switch to select one
of the following event delays: NONE, 1 SECOND, 2 SECONDS, 5 SECONDS, 10 SECONDS, 36
SECONDS, or FOREVER.

Changing the settings causes a test restast.

3.64.3 AUX 42 303 TRC — Set TR-308 Call Trace Criteri

The AUX 42 303 TRC function configures the TR-303 call trace filters. The filter sets the origination
source, call type, and call reference value (CRV). The test instrument can only frace one ¢zll at a time. For
example, trace a voice call that originates from the CO and with a CRV of 234, This auxiliary function is
only available when the AUX switch is pressed in the TR-303 call trace mode.

Press the SOURCE CONFIGURATION | switch to select the foliowing auxiliary function options:

*SOURCE - Sets the call trace origination source criteria. Press the SOURCE CONFIGURATION H
switch to select one of the following:

CO — Call trace iooks for a call from the central office.
RT — Call frace looks for a call from the remofte terminal.
ANY — Call trace looks for a call from either direction.

*CALL TYPE — Sets the call trace call type criteria. Press the SOURCE CONFIGURATION Il switch to
select one of the following:

POTS — Call trace fooks fora POTS call.
ISDN — Cali trace looks for a Basic Rate ISDN call,
ANY - Call trace looks for any type call.

*LINE {CRV) — Sets the call trace subscriber line (calf reference value) criteria. Press the SOURCE
CONFIGURATION H switch to seject one of the h;)ll()wuvT

ANY (“:111 frace i(mkx f{}r any f‘FV

SELECT .
dov £

g HME (hold switch

- Press the RESL *ﬁ ""Q ! B‘a!‘i( switch 1o se]Ld a line (CRV} fro
jerate se,mhmg) " :

.. Changing the setildes Ldim_t.‘-, @ lest restart,

3.656 TEST RESULTS

Refer to Section 5.7.6 for TR-303 Link Statistics test results and Section 5.7.7 for TR-303 Call Trace test
resules,
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3.66 PRINTOUTS

If the PRINT EVENT switch is set to TEST END, the TR-303 Call Trace test results are printed when the call
state is RELEASED as shown in Figure 3-17.

CALL TRACE PRINT 10:15:37 AUG 23 96
CALL STATE: RELEASED

LINE (CRV): 1468
D81/DS0: 27 15
CALL TYPE: POTS
ORIG SRC: RT (L2}
DISC SRC: co {11}
CAUSE: 16

Figure 3-17. TR-303 Call Trace Test Resulis Printout
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SONET/DS3 ANALYZER OPTION

3.67 [INTRODUCTION

This section describes the installation and operation for the SONET/DS3 Analyzer Option (Model 224-1)
for the T-BERD 224 which provides the following features:

Dual STS-1/DS3 receivers provide analysis of the received signal.
STS-1/DS3 transmitter enables the T-BERD 224 to insert a DS1 signal into a DS3 or $TS-1 output.

Drops DS1 (VT1.5) channels to the T-BERD 224 from the STS-1/DS3 input signals for DS1 and DSO
analysis.

Inserts DS1 (VT1.5) channels from the T-BERD 224 to the STS-1/DS3 cutput to test specific DS1 sig-
nais.

Lid provides user interface control to qualify STS-1 and 1S3 (M13 and C-Bit framing} circuits with
appropriate test patterns,

Field installable printed clreuit board provides dual WECO 560A receive connections and one WECO
560A transmit connection for STS-1 or D83 signals, and a Bantam irput connectien for the DS1 BITS
clock.

5T5-1/DS3 Error and Alarm insertion enables the FBERD 224-1 to test and verify network coatinuity
and integrity.

Status LED identify the condition of the received STS-1/D83 signals.

3.68 INSTALLATION

This sectior describes how to install and checkoutthe T-BERD 224 SONET/DS3 Analyzer Option.

3.68.1 Installing Hardware

Perform the following procedure to install the SONET/DS3 Analyzer Option Lid and printed circuit board
{PCB). If the Signaling Option Keypad Lid is installed, a replacement Keypad is supplied that mounts to the
SONET/DS3 Analyzer Option Lid.

| waRNin g

£

contain statie sensitive devices, Foik
ATZE I i handling e EPROM and ; e W T
Ceither PCE. weara properly grounded static dissiparion wrist strap and hokd the PCB by

©ihe edges.
g

3.68.1.1 Installing SONET/DSE3 Analyzer Option PCB
1. Remove power and power cord from the T-BERD 224,
2. Remove top cover.

emove SONET/DS Analyzer Option PCB from plastic bag. _

oL T-BERD 224
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4. Remove screw and side-panel stot cover from Slot 5 (count from front panel).
5. Slide PCB into slot with left edge in PCB guide and PCB bracket screw slot over side-panel screw hole.

6. Press gently but firmiy on PCB until PCB consector snaps into motherbeard connector. PCB should be
even with the other PCBs.

7. Secure PCB with screw previously removed with side-panel slot cover.

3.68.1.2 Removing Processor PCB
1. Locate Processor PCB in Slot 8 and remove Phillips-head screw from bracket flange. Save saew.

2. Pull Processor PCB out of chassis by alternately lifting up on ejector handle and top flange of bracket
uniil PCB is freed from motherboard connector.

3. Lay Processor PCB down on a flat surface with component side up.

3.68.1.3 Replacing EPROM PCB

t. Locate EPROM PCB on upper middle of Processor PCB. Remove Phillips-head screw and washer
securing EPROM PCB 1o Processor PCB. Save screw and washer.

2. Dislodge EPROM PCB by pushing card forward with your thumbs.

3. Remove new EPROM PCB from its wrapper and siide it into connector on Processor PCB with compo-
nent side up. (EPROM PCB snaps iato place when downward pressure is applied.)

4. Secure EPROM PCB to Processor PCB with previously removed Phillips-head screw and washer.

5. The old EPROM PCB is not recyclable. Dispose of it in accordance with local solid waste requirements.

3.68.1.4 Installing Processor PCB

1. Slide Processor PCB into Slot 8 until bottom edge coanectors are aligned with, but only resting on,
motherboard connector. Ensure the left side of PCB is in left side card guide. The bracket slot guide fits
in slot at bottom of chassis,

«CAUTION*
Ao sl Ao ok v e o s e e ok
Do not force Processor PCB bottom edge connector into motherboard connector.
Connector pins can be bent or broken if PCB is improperly inserted.

2. Press gently but firmly on PCB ejector handle and bracket flange until bottom edge connectors are fully
senred dnio othesboard connpoinrs, The bracke
slot should be aligned with screw hole in chassis.
ejector bandies, S

fignge should be fhush wirh chussig and {lange sorew
i1e ejector handle should Be lgveiwith other PCB

w8 Secure bracki: flange with 4-40 panhead s¢ ifal was previvusly removed..

T & Replacs "

3.68.1.5 Installing SONET/DS3 Analyzer Option Lid

1. If necessary, remove current lid option from instrument by disconnecting AUXILIARY PORT cable,
then compressing hinge clips and rotating them up toward frong panel to release lid from test instrument.

2. Remove SONET/DS3 Analyzer Option lid from plastic bag.

o3 Compress hinge olips and rotate g 1o securs binge mins in refracied position..

Alger’s Manig!
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Align lid hinge pins with test instrument hinges.
Release hinge clips to allow hinge pins to latch into test instrument hinges,
Verify fid swings freely. Plug Lid cable into side-panel connector of installed PCB, marked LID INTF,

Remove optional Signaling Keypad from plastic bag.

N e A

- Slide Signaling Keypad onto left side of SONET/DS3 Option lid and plug cable inte Auxiliary Port
(see Figure 3-18).

1 T i ] CHANSEL CHANNEL SINALING iz
R =
20250 o} CONTL @ Y i

ORGP (AK} INSERT (TX) n»
ol

@} 5
[N

W 8 = HAROR INGE
O aom oug ABco

Y:SYEE% res e ) 0 e O o coee BRY  LOGIE FRA
. [} 4

erst RECEWE [ i

0“0 CONTRGLS sl i 1 e iNoGT
! HS BRIDGE FECEVE THARSMIT m,ms.m RECENE Bhi JG’% oL
¢ TERN % TER pLA
= oma@ .m.p
é\\\“ . R AR PRIMAF 11 AEE
: ™ ] ™ >:
L L |

| |

[ <\ EM WS S L RERR.AA
LRERR.224 ® "“’”i[ '.::::v.:::_ :::E = ] 60 saw OO @

ORIG SUP

EEEE||

Q carrename O
© PATTERNSYNG

" MODE FoRstay stuxvss 0 BUSEARY Q ﬂs:mm
Al
. ‘ E E @ MNZT é E o o ¥ o
(OEE e ) 3 s rruad e (§O_welow O
" 4 EONET
- e 8 mmr_sm:g
[ PRANMARY YTOST SECONDARY VF/DS1 UNE A5
L 1 EHABLE Q  umipm O
s Cwl @TTW gl
ster: [+] PATHLOPg
EEEl == == : o
Q  vrior Q
) —_ 0 vtRn O
TRANSMIT £rroR ALARM HISTY
OEEE = o
ot v g INTESKAL g - . @
RECOVERED
(EEEE) '8
TERH SUPV m—
EEEE =
\Z -/
A S/

ﬁrli_{ ihe mlmw:nn selff test and initiatization scqucme occurs on the 1Lid:
a. The message Testing RAM . . . appears.

b.  After several seconds the message Testing RAM ... PASS/FAIL appears. If the RAM test passes,
the sequence continues with Step c.

It the RAM test fails, the test instrument resets itself and attenipts to test RAM again. Contact TTC
Customer Service if the test fails again.
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3.69

c.

The message SW VERSION: A (¢) TTC 3/15/97 (date identifies release date) appears for 3 seconds
and aft of the LEDs iHluminate for visuat verification until the end of the initialization sequence.

The message Testing Mainframe Comm Link . . . appears for up to 60 seconds, while the maimn-
frame is initializing, to test the communications link between the mainframe and Lid.

The message Testing Mainframe Comm Link . .. PASS appears when communications between
the mainframe and Lid occurs; the sequence continues with Step £,

If the message ERROR: 0C02 SQIS: (0009) Mainframe Communications Fault appears, the com-
munications lnk test failed. However, the Lid can still be used to test SONET/DS3 signals except it
cannot perform DS1 drop and insert functions with the mainframe. Contact TTC Customer Service
if the test fails.

The Lid switches are tesfed. If the message xxxx Key Stuck does not appear and the mode, pattern,
and results appear, the Lid is ready for testing.

If the message does appear, the indicated switch {xxxx) may be pressed, perceived as stuck, or bro-
ken. After 3 seconds the message disappears and the Lid is ready for testing, with the exception of
the indicated switch. Contact TTC Customer Service if the test fails,

The Key Stuck message applies to all front-panel switches, except the RESTART switch, Pressing
the RESTART switch during power-up causes the Lid to reload NOVRAM with the factory defaults
and display CLEARING NOVRAM,

INSTRUMENT DESCRIPTION

The SONET/DS3 Analyzer Option provides the T-BERD 224 with the ability to connect to either an STS-1
or D53 test access point. This section describes the controls, indicators, and connections for the option to
drop and insert a DS1 channe! through a DS3 or STS-1 test access point, as well as transmit DS3/STS-1 test
patterns and apalyze DS3/STS-1 level errors and alarms. The option replaces the standard T-BERD 224 lid.
The SONET/DS3 Analyzer Option lid is shown in Figure 3-19 with the controls and indicators marked with
nambered callouts. Table 3-25 describes the controls and indicators.

396
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Figure 3-19. SONET/DS3 Analyzer Option Lid
Table 3-25. SONET/DS3 Option Lid Contreis and Indicato r
Callout Control/indicator Description
1 AUX Switch Press switch to display auxiliary functions {sce Section 3.71). Switch iliuminates when
¢ it is active.
Press switch to select an operating mode: DS3-M13, DS3-CBIT. DS3-UNFRAMED,
2 MODE Switch STS/DS3-M13, STS/DS3-CBIT,STS/VTL.5, and AUTO {see Scction 3.69.1.13. When
AUX switch is illuminated. press switch to scral¥/select auxiliary functions.
Press switch to select patters/source for operating mode: 2423-1, 2420-1, 2415-1, 1100
3 FORMATY Switch

: '.-ML" B {see Section 3.09.0.2%

IDLE)Y. ALL ONES, 101 0 (BLUE) {h‘n‘rwd} 1010 funfr(lmcri) DST DROP/ANS. and

JINE1/2 DISABLED
LEDs

224 are dlsdbkd and thc primary V1 /DS] dr()p/msan function is cmbicd LINE 2
DISABLED LED iHuminates when the LINE 2 connections on the T-BERD 224 are
disabled and the secondary VT/I3ST drop function is enabled.

6

RESULTS V/
RESULTS lf Switches

Press RESULTS I/l Arrowed switch (outer two switches) to select test results within
a sclected category. Press RESULTS Wil Blank switch (inner two switches) 1o select
test results categories (LED illuminates when category is selected): SUMMARY, DS3,
SONET, and SIGNAL/TTME (see Secgion 5 8) thn AUX swmh is iluminated, press

‘"%EEUL?S f biaﬁk 83 ||€.h Loy 8¢ ;QL{ dlt}.in
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Table 3-25. SONET/DS3 Option Lid Controls and Indicators {Continued)

Callout Control/indicator Description
Press switch to clear status and alarm LEDs, restart AUTO mode when sefected, and
8 BESTART Switch reset test resules to zero on Lid enly. Press and hold switch during power-up to reset
NOVRAM to factory defaults on Lid only.
Indicates current (inner LEDS) and historic (outer HISTORY LEDs) statas of the
9 PRESEC SIGNAL LEDs | presence of a received DS3 or SONET signal (primary and secondary sources) after
initial signal detection (see Section 3.69.1.3}.
PRISEC DS3 Status indi?atcs currm‘qt (inncs:{,EDs) and historic (outer HISTOR-Y LFDS) status of t.he
10 ) received DS3 signal (primary and secondary sources) after initial signal detection and
LEDs o iy
synchronization (see Section 3.69.1.4).
PRISEC SONET Status indif:ates current (i.Ime i‘,EE.Ds) and historic (outer HESTORY LEDS) sf‘ams of the .
11 . received SONET signal (primary and secondary sources) after initial signal detection
LEDs o T
and synchronization (sce Section 3.69.1.5).
Press switch {illuminates when enabled) to freeze test result counts and status and
2 DISPLAY HOLD alarm LEDs on Lid only. Press RESULTS switches to scroll through test results
Switch (results continue to accumulate in the background). Press switch again to release
display and update results.
1 HISTORY RESET | Press switch to clear HISTORY LEDs on Lid only.
Switch
ALARM INSERT Eiress switch to insert a DS3 and/or STStl. alarr.n co.nciilion (iﬂumilnatcs when active),
14 Switch The alarms are selected through the auxiliary functions. Press switch again to halt
alarm insertion.
05 ERRCR INSERT Press switch to insert a variable error insert {fiashes once when activated).
) Switch
Press SECONDARY VT/DS1 Arrowed switch to select a VT nuember (1-1 1o 7-4) or
DS channel (01 to 28} from the $TS-1 or DS3 source connected to the side-panel SEC
16 SECONDARY VT/DS1 { RX jack. Press the ENABLE switch (illuminates when active) to drop the selected VT
' Switches pumber or DS1 channel to the T-BERD 224 mainframe for further testing. Press
ENABLE switch again to disable dropped signal, Table 3-26 lists the DS1 channel
verses the VT group number.
Press DS3 switch to select the DS3 transmit timing source: INTERNAL or
RECOVERED (LED illuminates for sefected timing source). Press STS1 switch to
17 TRAN;?{T:;EM1NG select the SONET transmit timing source: INTERNAL, RECOVERED, of I>3S1 BITS.
RECOVERED and DS1 BITS LEDs flash when selected and the appropriate signal is
not present (option reverts Lo internal timing during this period).
Press PRIMARY VT/DS1 Arrowed switch to select a VT number (1-110 7-4) or DS 1
channel (01 to 28) from the STS-1 or DS3 source connected (o the side-panef PRIRX
jack and/or insert a generated DS signal into the transmitted STS-1/DS83 signal from
18 PRIMSAWfthCE/DS1 the side-panel PRI TX jack. Press the ENABLE switch (illuminates when active) to
' drop/insert the selecied VT number or DS1 channel. Press EMABLE switch again to
disable dropped/inseried siznel Table 3-26 lists the DS chzrael vises the VI group
namber, ; e L ;

YT -%’.%'r_aup"‘Num ber

VY Group || DSi | VT Group
Number || Channel| Number

L1 15 1.3

2.1 16 2.3

3,1 17 33

4.1 i8 4.3

5.1 i9 53

A RN | ' Fiy 3
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Table 3-26. DS1 Channel Vs. VT Group Number (Continued)

DSt VT Group DS1 VT Group
Channel | Number ||Channel| Number
7 7.1 21 7.3
8 1,2 22 i4d
9 272 23 2.4
10 3.2 24 34
11 472 25 4,4
12 572 26 5.4
13 6,2 27 6,4
14 7.2 28 7.4

3.69.1 TestSetup

The following controls and indicators are described in greater detail. The number in the paragraph heading
refers to the callout in Table 3-25 and Figure 3-19.

3.69.1.1 MODE Swiich (2)

The MODE switch configures the Lid option to synchronize to and transmit the following framing modes or
automatically synchronize to the received signal.

DS83-M13 — DS3 signal with M13 framing.

DS3-CBIT - DS3 signal with C-bit framing.

DS3-UNFRAMED —— Unframed DS3 signal,

8TS/DS3-M13 — STS-1 signal with a DS3 M 13 framed paylead.
STS/DS3-CBIT — STS-1 signal with a DS3 C-bit framing payload.
STSNT1.5 — STS-1 signal with a VT1.5 (DS1) payload.

AUTO — Automatically detects and configures test instrument for the indicated signal format (type and
framing as well as the pattern). The detected signal format appears in the display MODE fieid. The fol-
lowing messages appear as the Lid scans and configures itself for testing.

scan... — Scanning both primary and secondary inputs for a valid signal format. While scanning,
the received signal is tooped from PRI RX receiver to the PRI TX traasmitier, and the PRIMARY
VT/DS1 and SECONDARY VT/DS1 switches are disabled {*— — —" appear in the displays).
When a mhd signat is detected (‘iiuna! LFD 1]lummates) thg 1(}0;) hetween the receiver and tnmv

o

a3 m13 — DS3 signal wuh M] 3 fldlﬂll’lé duutgd
ds3-cbit — DS3 signal with C-bit framing detected.

ds3-unframed — Unframed DS3 signal detected.

sts/ds3-m13 — STS-1 signal with a DS3 M13 framed payioad detected.
sts/ds3-cbit — STS-1 signal with a DS3 C-bit framing payioad detected

'4\_‘5‘ “'7“}.1 \gl,g[l'}.‘i \; 'fj ‘?, ;j:\j}p_.

wip st (\gfar »:{:

SRt o
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sts/live — STS-1 signal with an unsupported payload detected. The PRI receiver and
transmifter remain looped.

live — None of the applicable stress patterns {above) detected .

3.69.1.2 FORMAT Switch (3)

The FORMAT switch provides the following IDS3 test patterns and DS1/VT1.5 drop and insert functionality.
When performing a BER test, the Lid must receive the selected test pattern to provide the necessary error
results.

2723-1 — Generates a D53 framed or unframed 2231 test pattern.
27201 — Generates a DS3 framed or unframed 2°20-1 test pattern.
2715-1 — Generates a DS3 framed or unframed 2715-1 fest pattern.

1010 (BLUE) — Generates a DS3 framed Blue alarm.

1100 (IDLE) — Generates a DS3 framed 1dle pattern.

ALL ONES —- Generates a DS3 framed or unframed Al Ones test pattern.
1100 — Generates a DS3 unframed 1100 patters.

1010 — Generates a DS3 unframed 1010 test pattern.

DS1 DROP/ANS — Configures the Lid to drop a DST/VTL.5 signal from both STS-1/DS3 inputs (PRI
RX and SEC RX jacks) to the T-BERD 224 for analysis. It also configures the Lid to insert a DS1 signal
from the T-BERD 224 into the transmitted STS-1/DS3 signal (PRI TX jack). The function is available
for all operating modes, except DS3-UNFRAMED. Individual DPS1/VTL.5 signals are selected with the
PRIMARY VT/DS1 and SECONDARY VT/DS1 switches. Only the DSI/VTL.S signal under test 18
affected when inserting the test signal. The remaining 27 DS1 channels pass through the T-BERD 224-1
anaffected.

MUXED — Enables a selected DS1 channel to be dropped/inserted into a DS3 signal while the remain-
ing 27 DST channels are filled with a framed all ones pattern.

LIVE — No pattern from the above series of tests was received or recognized.

3.69.1.3 Signal LEDs (9)

3.69.1.4 DS3LEDs (10}

o The DS3L

s specific pat

The Signal LEDs mdicate the presence (green LED illuminates) of STS-1 or DS3 signal pulses on either
receiver (PRI RX and SEC RX). Signal presence is declared (green LED illuminates) when there is at least
10 ones in 32 consecutive bits, and the input amplitude is greater than 25 mV. Signal Joss occurs (red History
LED illuminates) when the input amplitude is 1 dB below 25 mVpk, or there are 160 %32 consecutive zero

H

sy oo et A vabid eloemad avaper b cie
in the FOOOIF 0 s ik M valid SEOTEIRUST O GOt

sted before testing can begin,

dicate he presitic
vl akarn condid

“{PRI RX aid SEC RX

lowing:

Frame Sync LEDs — Indicates the presence (green LED iluminates) of DS3 frame synchronization. A
valid signal must be detected before testing can begin. When framing is no longer detected, the green
LED goes out and the asseciated red History LED illuminates.

C-Bit Frame LEDs — Indicates the presence (green LED illuminates) of C-bit framing.

2000
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Pattern Sync LEDs — Indicates the presence (green LED illuminates) of pattern synchronization
between the transmitted and received test pattern (PRI RX only). Pattern synachronization is only avail-
able from the PRI RX connection. When pattern synchronization is no longer detected, the green LED
goes out and the associated red History LED illuminates.

AIS LED — Indicates the presence (red LED illuminates) of an Alarm Indication Signal (AIS). When
AlS is no longer detected, the LED goes out and the associated History LED ilfuminates.

Yeliow LEDs — Indicates the presence (red LED iHluminates) ofa Yellow alarm. Whena Yellow alar
is no longer detected, the LED goes out and the associated History LED illuminates.

3.69.1.5 SONET LEDs (11)

The SONET LEDs indicate the presence or loss of specific STS-1 framing and alarm conditions on either
receiver (PRI RX and SEC RX). SONET LEDs include the following:

Frame Sync LEDs — Indicates the presence (green LED illuminates) of STS-1 frame synchronization.
A valid signai and frame synchronization must be detected before testing can begin. When framing is no
longer detected, the green LED goes out and the associated red History LED illuminates.

NOTE

When any of the following alurms is no Jonger detected, the indicated LED goes out and
tke associated History LED illuminates.

Line AIS LEDs — Indicates the presence {red LED illuminates} of Line alarm indication signal (AIS)
alarm. It fs declared after detecting a 111 pattern in the Line overhead APS byte (K2). Bits 6 to 8, for
five consecutive frames. Line AIS is removed after detecting a pattern other than 111 in Bits 6-8 of byte
K2 for five consecutive frames. Line AIS indicates to downstream equipment that an upstream section
terminating equipment (STE) has detected loss of signal or loss of framing.

Line RDI LEDs - Indicates the presence (red LED illominates) of Line remote defect indication (RDI)
alarm (also known as far-end receive fail (FERF) alarm). It is declared after detecting a 110 pattern in
the Line overhead APS byte (K2), Bits 6 to 8, for five consecutive frames. Line R is removed after
detecting a pattern other than 110 in Bits 6-8 of byte K2 for five consecutive frames. Line RDI alerts an
upstream device of a downstream failure, such as loss of signal, loss of frame, or Line AIS.

Path AIS LEDs — [ndicates the presence (red LED illuminates) of Path AIS alarm. It is declared after
detecting an alf ones pattern in the Line overhead pointer bytes (H1 and H2) for three consecutive
frames. Path AIS is removed when avalid set of pointer bytes and active new data flags ({NDFs) are
received. or when a valid pointer value is observed in three consecutive frames. Path AIS alerts the
downstream path terminating equipment (PTE) that an upstream failure has occarred.

‘;h'i m‘m}rﬁr\ :glm‘ cannol he {19’;Arm”:¢ A frony the
is declared if a valid pointeris
are received wuhmrt the cory :
2 4 COnSis : i : o for

Path RDI LEDs — Indicates the presence (red LED illuminates) of Path RDI alarm {also known as RAT
or Yellow Alarmn). It is declared after detecting a one in Bit 5 of the Path status byte (G1) for five con-
secutive frames. STS Path RDI is removed after Bit 3 of byte (i} contains a zero for five consecutive
frames. Path RDI indicates to the upstream PTE that a downstream failure has been detected.
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VT AIS LEDs — Indicates the presence (red LED illuminates) of VT AIS alarm. It is declared after
detecting an all ones patiern in the VT pointer bytes (V1 and V2) for three consecutive VT superframes.
VT AlS is removed under two conditions: when a valid VT pointer, valid VT size, and the NDF 1001
flag are detected, or three consecutive VT superframes containing a valid VT pointer, valid VT size, and
anorm:al NDF are detected. VT AIS alerts the downstream VT PTE of an upstream failure.

VT LOP LEDs — Indicates the presence (red LED illuminates) of VT LOP alarm. 1t is declared when a
valid pointer value cannot be determined from the VT Path overhead bytes {V1 and V2). Specifically,
VT Path LOP is declared when a valid pointer is not found in eight contiguous VT superframes, or when
eight contiguous VT superframes are detected with the VT NDF set to 1001, The VT Path LOP alarm is
removed when a valid pointer is detected in three consecutive superframes with NDF set to 0110.

VT RDI LEDs — Indicates the presence (red LED illuminates) of VT RDI alarm (also known as RAT or
Yellow Alarmy). It is declared after detecting a one in Bit § of the VT Path overhead byte (V5) for five
consecutive VT superframes. The VT Path RDI alarm is removed when a zero is detected in Bit 8 of
byte V5 for five consecutive frames. VT RDI indicates to the upstream VT PTE that a downstream fail-
ure has been detected.

3.70 CIRCUIT CONNECTIONS

3.70.1 Front-Pane! Connections

During drop and insert testing between the T-BERD 224 and the §TS-1/DS3 connections, the T-BERD 224
front-pane! LINE | and LINE 2 connections are disabled only when the PRIMARY/SECONDARY VT/DS1
ENABLE switch is enabled (switch illuminates when active). The LINE 1/2 DISABLED LEDs illuminate
when a DS signal is being dropped and/or inserted indicating the T-BERD 224 connections are disabled.

3.70.2 Side-Panel Connections

The SONET/DS3 Analyzer Option provides side-panel connections for two STS-1/DS§3 receivers, one
SONET/DS3 transmitter connection, D81 BITS clock wput connection, and a Lid interface connection as
show in Figure 3-20.
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& E] PRI TX Jack — This is a WECO 560A jack that transmits DS3 or STS-1 signais, A
@ DS1 signal generated and inserted by the T-BERD 224 is available in the STS-1 or D83
PRI T payload from this jack.

@

@ PRI RX Jack - This is 2 WECQ 560A jack that accepts D83 or §TS-1 signals. A DS1
W;RX signal dropped from this connection is analyzed by the T-BERD 224 LINE 1 receiver.
%Qx SEC RX Jack — This is a WECO 560A jack that accepts DS3 or STS-1 signals. A
Q DS1 signa dropped from this connection is analyzed bythe T-BERD 224 LINE 2
DS1 8675 receiver.

3
He i DS1 BITS Jack — This is a Bantam jack that accepts DS1 clock source for $TS-1

transmit timing. This source is selected through the STS1 TRANSMIT TIMING switch,

J LID INTF Connector — Thisis a 5-pin straight connector that provides the

Lid/T-BERD 224 mterface.

Figure 3-20. SONET/DS3 Analyzer Side-Panel Connections

3.71  AUXILIARY FUNCTIONS

Auxiliary functions enable access to parameters that are not frequently used and do not have dedicated
front-panel switches. The auxiliary functions appear when the AUX switch is pressed and illuminated. The
individual auxiliary functions are selected by pressing the MODE switch. The auxiliary function parameters
are selected by pressing the RESULTS I biank switch. Refer te Section 4.3 for a description of the following
auxiliary functions:

-

&

3.72 TEST RESULTS

AUX 10DS3 ALARM
AUX {1 DS3 ERR INS
AUX 20 5§TS1 ALARM
AUX 21 SON ERR INS
AUX 22 PATH TRACE

o vw gw m

SR 'iﬂﬁw}“-’,
jabletesryesulls
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SECTION 4 - AUXILIARY FUNCTIONS
Introduction

SECTION 4 AUXILIARY FUNCTIONS

4.1 INTRODUCTION

Auxiliary functions allow access to parameters that are not frequently used and do not have dedicated
switches. Press the AUX switch to access the auxiliary functions. The switch LED itluminates (LED con)
when the auxiliary functions are active and is extinguished (LED off) when the auxiliary functions are not
active. The auxiliary functions require the use of the entire display and the corresponding switches.

Table 4-1 lists the auxifiary functions and groups them according to the option required to access the auxil-
iary function.

Table 4-1. Auxiliary Function

Option Message Description
AUX 01 CLFIFO Clear Print FIFO
AUX 02 TIM PRI Timed Print Event
AUX O3 TES LEN Timed Test Length
AUX 04 TIM/DAY Ciock Time and Date
AUX 05 LBO Line Build-Out
MAINFRAME -

AUX 06 BACK TM Backup Timing Source
AUX 08 RS 232 R5-232 Port Configuration
AUX 32 LN CODE Independent Line Coding
AUX 35 CUSTOM Custom Results
AUX 50 DELAY Enable or Disable 3 Second Channel Delay

IEEE-488 OPTION AUX 09 488 MODE IEEE-488 Mode and Address
AUX 09 488 MODE IEEE-488 Mode and Address
AUX 13 ERRRT Error Rate
AUX 14 FRM ERR Frame Error Insert

T1 BERT OPTION AUX 15 USER User Programmable Test Pattern
AUX 16 PGM LP Programmable Loop Codes
AUX 17 LOOPCD Loop Codes
AUX 18 AUT RES Automatic Loop Code Response
AUX 67 DSO T™M BS0 Interface Timing

DSU-DP OPTION AUX 10 N-CONTG N(}ntC()ntigu(}us ‘Chamncl
AUX 11 ANL CHA DSU-DP Analysis Channel

. AUX 2 ERR COR
L AUX 10 N-CONTG
AUX 20 PRM TX.

OMAL T OPTION

T SEAUX 12 ERR COR
DS OPTION - ropmeE
"AUX 30 MIU DDS MJU Control
ENHANCED ESF/SLC OPTION AUX 20 PRMTX PRM Transmission
SMART LOOPBACK/COMMANDS | AUX 17 LOOP CD Loop Codes
CODES OPTICGN AUX 35 CUSTOM Customn Results
AUX 2] SWEEP Sweep Parameters
VIF OPTION AUX 22 VFBURST VF Burst

ALUX 23 PRT.OPT i Print Oy

on{Frequency Sweep)-
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Auxiliary Functions

Table 4-1. Auxiliary Functions (Continued)

Option Message Description
AUX 24 TRK DEF Truank Tvpe Definition

AUX 25 DIG MAR Digit Margining

AUX 26 DIALSEQ Diat Sequence

SIGNALING OPTION AUX 27 REC SEQ Receive Sequence
AUX 28 DEF SPV Define Supervision Events
AUX 29 SCANSET Channel Signaling Scan Setting
AUX 29 SCANSET Channel Signaling Scan Setting
CALLER 1D OPTION AUX 31 CALL ID Caller [D Sigraling Selection
AUX 35 CUSTOM Custom Results for Caller D
TR-303 OPTION AlIX 42 303 TRC Sets C'ail Tll'ac.c of TR-303
AUX 89 HELP Describes Cause Vilue

AUX 22 PATH TRACE | Identifics Valid Path Trace
AUX 35 CUSTOM Custom Resulis for S87

557 CALLTRACE OPTION AUX 41 TRC RST Sets Trace Restart for 557
AUX 46 587 TRC Sets Call Trace Criteria
AUX 99 HELP Deseribes Cause Value
) AUX 22 PATH TRACE | Identifies Valid Path Trace for PRE
PRIMARY RJAEE?IE&DN OPTION AUX 43 PRI TRC Sets Call Trace Criteria for PRI
AUX 99 HELP Describes Cause Value
AUX 10 DS3 ALARM | Inserts Yellow Alarm
) AUX 11 DS3 ERR INS | Inserts Three Types of DBS3 Errors
SONET/DS3 OPTION

AUX 20 STS1 ALARM i Sets STST Alarms
AUX 21 SON ERR INS | Inserts Four Types of SONET Errors
AUX 22 PATH TRC Identifies Valid Path Trace for SONET/DS3

{found on Lid Option only)

4.2 AUXILIARY FUNCTIONS

The auxitiary functions are listed in numerical order. An example and description of each auxiliary function
is provided,

421 AUX 01 CL FIFQ — Clear Print FIFQ Buffer

CLEAR PRINT FIFQ _
YES? PRESS SBC CONFIG 2 SWITCH

: d,_iic.gl‘!i'.i:l'}-i FIFO buffer. 70

Press the SOURCE CONFIGURATION Il switch to reset the printer squelch feature. The message FIFO
CLEARE flashes in the display when the print buffer is empty

.42 - . e TBERD 224 . ce o ddver’sMeuea! -



SECTION 4 - AUXILIARY FUNCTIONS
AUX 02 TIM PRI — Set Timed Print Event Duration

422

4.2.3

4.2.4

A 2TiM PRI — Set Timed Print Event Duration

AUX 02 TIMED PRINT EVENT
TIM PRI 6 HRS 60 MINS 00 SECS

The AUX 02 TIM PRI function sets the time interval for results printouts. The interval is active when the
PRINT EVEN switch is set to TIMED. The timed interval can vary from 15 seconds up to 6 hours,

Press the SOURCE CONFIGURATION 1t switch fo set the hours, the RESULTS | Blank switch to set the min-
utes, and the RESULTS Il Arrowed switch to set the seconds.

UX 03 TE — Set Tim th Durati
AUX 03 TIMED TEST LENGTH
TES LEN 200 HRS 0 MINS 00 SECS

The AUX 03 TES LEN function sets the time interval for a timed test. The interval is active when the TEST
switch is set to TIMED. During a timed test, changing the test length causes a test restart. The timed interval
can vary from 15 seconds up to 200 hours, 39 minutes, and 45 seconds.

NOTE
The TEST switch default setting in SWE-56 and SIGNLNG applications is CONTinuous.
Press the SOURCE CONFIGURATION H switch to set the hours, the RESULTS | Blank switch to set the min-

utes, and the RESULTS it Arrowed switch to set the seconds.

AUX 04 TIM/DAY — Clock Time and Date

AUX 04 CLOCK TIME and DATE
| TIM/DAY 12HRS 30MINS JAN 1

L

X 04 TIMDAY 1 ows the user 10 set the real-tiy

switch {0 set the hour and

o st g e T

he BOURCE CONFIGURATION |

=

i switch

eavins s T timisd shiowir Vil elne i an

Press the RESULTS | Arrowed switch to set the month and the RESULTS I Blank switch to set the day. Press
the RESULTS H Arrowed switch to set the year,
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 05 LBO — Line Build-Out Level

4.2.5

4.2.6

AUX 05 LBO — Line Build-Out Levei

AUX 05 LINE 1 LINE 2
LBO odB -15 dB

The AUX 05 LBO function allows the user to emulate one of three different cable losses (0 dB, -7.5 dB, or
-15 dB) for LINE 1 and LINE 2 transmitted outputs.

Press the SOURCE CONFIGURATION !l switch to set the line build-out for LINE 1 and the RESULTS |
Blank switch to set the line build-out for LINE 2.

CK TM — Backup Timin ur

AUX 06 LINE 1 LINE 2
BACKTM INTERNAL RECOVERED

The AUX 00 BACK TM function sets the transmit timing source for LINE 1 and LINE 2. Tf a clock is recov-
erable from the line received input, this auxiliary function is ignored. However, if the input clock is lost for
either line, this auxiliary function determines the timing source for that line.

Press the SOURCE CONFIGURATION I switch to select the LINE | backup timing source,

Press the RESULTS | Blank switch 1o select the LINE 2 backup timing source. The following transmit tim-
ing sources are available for each Hne.
INTERNAL - Selects the fixed. internal, crystat oscillator (operating at a nominal T1 rate) as the
backup transmit timing source.
BNC — Selects the EXTERNAL BNC CLOCK connector, located on the right side panel, as the backup
fransmit timing source. If no timing source is connected to the EXTERNAL BNC CLOCK connector, a
message EXT CLOCK LOSS is flashed in the results display indicating that no transmit timing source
is present at the connector.
RECOVERED — Selects the recovered clock from the opposite received signal. If the received signal i
not present from the opposite line receiver, then the internal crystal oscillator is used as the transmit tim-

T SOurcg. .

| WOTE

4 TLB, T1 LLB,and AU -

notion does notatfe
B ety recoversd

TOPEDIY A lopp's Mool
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SECTION 4 - AUXILIARY FUNCTIONS
AUX G7 DSO TM — DSO Interface Timing

4.2.7

4.2.8

AUX 67 DSO TM — DSO Interface Timing

AUX 07 DSO INTERFACE TIMING
DSOT™ COMMO

The AUX 07 DSO TM function sets the DSO interface transmit and receive clocks. Note that if the CHAN-
NEL FORMAT switch is set to DS064, changing this selection causes a test restart.
Press the SOURCE CONFIGURATION Il switch to configure the DSO clock connector,

COMMON — Configures the two side panel DS0 clock connectors to provide identically phased clocks.
This setting is used when timing sfips do not occur between the two Ti inputs.

SEPARATE ~ Configures each side panel DSO clock connector to be individuafly synchronized to its
respective T1 clock signal source. This setting is used when timing slips do cccur between the two T1
inputs.

NOTE

Twe external DSO test sets are required when SEPARATE is selected, since the transmit
bit and byte clocks are not in phase with the received bit and byte clocks.

AUX 08 RS 232 — Printer/Bemote RS-23

AUX 08 PARITY BAUD TERMINATOR
RS 232 NONE 9600 CR

The AUX 08 RS 232 function sets the parity, baud. and tine terminator for the side-panel RS-232
printer/remote control port.

Press the SOURCE CONFIGURATION If switch to set the RS-232 interface PARITY to NONE, EVEN, or
ODD.

NONE — data is sent using 8 bits,

1o set the BAUD rate to 300, 12042 2400,

10 set the TERMINATOR ¢
ritiation character CR allows the tes

SOA primer,

T
tgs

§well el e povia
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 09 488MODE — IEEE-488 Mode and Address

4.2.8

4.2.10

CUp 1311,'&,131{,* 13 (‘"‘ '* aoed nember aud PIUNE L iy gy LR o georement the channel nu

set, and the cursor .«,ntu*raﬂpaliv_m(}ms one puv
o ursor st £
i Artowed sw

AUX 488MODE — IEEE-488 Mode and Address

AUX 09 IEEE-488 MODE and ADDBESS E
488MODE ADDR: g SRQ: O J

The AUX 09 488MODE function selects between the Addressable or Talk-Only operating mode. Inthe
Addressable mode, the bus address and the Service Request (SRQ) function are also set.

Press the SOURCE CONFIGURATION [f switch to select the desired interface operating mode,

Talk-Only Mode — Select this mode when the T-BERD 224 is connected to an IEEE-488 compatible
lister-only printer.

Addressable Mode — Seiect this mode when the T-BERD 224 is connected to an JEEE-488 bus. The
Addressable mode allows the T-BERD 224 to be assigned a unique bus address whick is used by the
IEEE-488 controller to identify the devices connected to the IEEE-488 bus, The SRQ state is also
selected in this mode. Press the RESULTS § Blank switch {o select the desired bus ADDRess from 0 to
30. The bus address must be unique for each device connected to the same bus.

Press the RESULTS Il Arrowed switch o turn the SRQ function ON or OFF. With the SRQ set to ON, an
SR(} is generated when an erroneous command is received or data is ready to be sent.

AUX 10 N-CONTG — Non-Contiguous Channel Prop and insert

( AUX 10 LINE CHN UPT/DN. ENTRT/DELL
i N-CONTG L1:16 1213 15 18 20

The AUX 10 N-CONTG function selects the non-contiguous channels to be tested on each line. The channel
numbers 1 to 24 must be entered in increasing order. The cursor mast end to the right of the last number to
save the sequence.

Press the SOURCE CONFIGURATION If switch to select the T LINE input to be configured for non-contig-
vous channels, LT (LINE 1) or L2 (LINE 23,

Press the RESULTS | Blank switch to select the channel number above the flashing cursor. Press the sw:lch

Press the RE‘%&LTﬁ # Arrowed switch up iaw enter the displayed channel qeieu‘i:m ”?‘}w channel number is -
» the right for.another chanae ber selection, The o

i 10 save the sequence. P RESULTS I 0
pismber above the.camsor. I wilb putomatiy.

cally move one posmon to Eht lefr.

NOTE

The sarme number of channels must be sefected for LINE 1 and LINE 2. If not, the selected
configuration is not saved, and the message UNEQUAL # OF CHANNELS,
CONFIGURATION NOT SAVED is displayed. The newly selected and saved channels are

4.5
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 11 ANL CHA — DSU-DP Analysis Channel

enabled when the user scrolls to another auxiliary function or exits the AUX mode (LED
OFF). If the T-BERD 224 is set to NON CONTIG, changing this auxiliary function cause
a test restart.

4211 AUX 11 ANL CHA — DSU-DP Analysis Channel

AUX 11 DSU CHAN CTRL BIT
ANL CHA PRIMARY RTS INS

The AUX 11 ANL CHA function determines whether to drop and insert thePRIMARY or SECONDARY
DSU channel.
Press the SOURCE CONFIGURATION Il switch to select PRIMARY or SECONDARY.

SECONDARY — Provides test access to the secondary channel data of the DSOA or DSOB channel.
When SECONDARY is selected, TRANSMITTING ON SEHCONDARY CHANNEL ANALYZING
SECONDARY CHANNEL flashes in the display.

PRIMAR — Provides test access to the primary channel data of the DSOA or DSOB channel,

Press the RESULTS | Blank switch to set bit 8 to RTS INS or THRU. RTS INS inserts bit 8 with RTS.
THRU allows bit 8 to pass unaffected.

NOTE

I the T-BERD 224 is configured to test DSOA2.4, DS0A4R, DS0A9.6, DSOA192,
DS0A56, DS0B2.4, DSOB4.8, or DSOB 192, changing this auxiliary function causes a test

restart.
4212 AUX 1ZERRCOR — DSOA Error Correction
AUX 12 DSOA ERROR CORRECTION
ERR COR OFF

CTTINes Whsihar O 5107 ms IO CIION Ih Derty

fen s performed on BSOA-for

dara rates of Uhkb/s, 4.8 kbis. w

= Providéste are DSOA dasa winich had's

OFF  Provides test access to subrate DSOA data which has been selected from every fifth (9.6 kb/s),
tenth (4.8 kb/s), or twentieth (2.4 kb/s) frame.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 13 ERR RT — BPY and Logic Error Insert Parameters

4.2.13 AUX 13 ERBRT — BPV and Lougic Error Insert Parameters

AUX 13 ERROR RATE ERROR TYPE
ERRRT 1.0 E-6 SINGLE

The AUX 13 ERRRT function selects the BPV and logic error insertion, type, rate, and burst length for the
BPYV and LOGIC ERROR INSERT switches,

Press the SOURCE CONFIGURATION H switch to set the ERROR RATE from 1.0 E-9 to 1.0 E-2 for contin-
uous or burst errors. The error rate is interpreted as 1.0 E-2 = 0.01 = 1 bit error in 100 bits sent.

Press the RESULTS | Blank switch to set the ERROR TYPE to SINGLE or BURST. This determines how
errors are injected into the transmitted data when the BPV and LOGIC ERROR INSERT switches are pressed
for less than 1 second.

SINGLE — Inserts a single error when the BPV or LOGIC ERROR INSERT switch s pressed once.

BURST — Inserts a burst of errors when the BPV or LOGIC ERROR INSERT switch is pressed once.
When BURST is selected, the BURST LLEN is displayed.

AUX 13 ERROR RATE ERRORTYPE BURSTLEN
ERR RT 1.0 E-6 BURST 20 mss

Press the RESULTS {f Arrowed switch to set the BURST LEN from 20 ms to 5.0 sec. The burst length is
incremental as foliows:

20 ms to 170 ms in 50 ms steps.

¢ 170 ms to 200 ms in 30 ms step.

* 200 ms o 500 ms in 50 ms steps.
® 500 msto 1.0 sec. in 100 ms steps.
*  1.0sec.te [.5sec. in 100 ms steps.

¢ 1.5 sec. to 5.0 sec. in 500 ms steps.

o' than 1 second (LED GK
cted-error rate.- - L

4.2.14 AUX 14 FRM ERR — Consecutive Frame Error Insertion

AUX 14 FRAME ERROR INSERT |
FRM ERR SINGLE




SECTION 4 - AUXILIARY FUNCTIONS
AUX 15 USER — User Programmable Test Pattern

4.2,15

The AUX [4 FRM ERR function selects the number of consecutive frame ervors inserted into the T1 framing
pattern when the FRAME ERROR INSERT switch is pressed, When the FRAME ERROR INSERT switch is
pressed, the Ft bits in TE-DID, Ti-D2, T1-D4, TISLCY6, and SLC-DID framing modes and the FPS bits in
the ESF framing mode are errored. This auxiliary function is only applicable in framed operating modes.

Press the SOURCE CONFIGURATION 1l switch to select either SINGLE or 2 to 6 CONSECutive frame
er1ors.

NOTE

Pressing the FRAME ERROR INSERT switch for more than 1 second (LED ON), inserts
errors continuously.

AUX 15 USER — User Programmabie Test Pattern

AUX 15 17100 FWDT/REV. ENDT
USER 100001 010101 101010 o10101

The AUX 15 USER function enters a3- to 24-bit user programmable test pattern to be entered. This enables
the T-BERD 224 to transmit specific bit patterns for testing. When the appropriate operating mode is dis-
plaved and USER is selected with the SOURCE CONFIGURATION | switch, the pattern is transmitted from
left 1o right as displayed. A test restart occurs if a user pattern is being saved while another user pattern is
being transmitted.

Press the SOURCE CONFIGURATION Hswitch up to change the current bit to a T or down to change the cur-
rent bit to a 0. Changing the value of the bit moves the cursor to the right.

Press the RESULTS | Blank switch up to move the cursor right or down to move the cursor left,

Press the RESULTS It Arrowed switch up to save and END the displayed bit pattern. Any bits to the right of
the cursor are deleted, and the cursor returns to the left most bit position. The first three bits cannot be
deleted.

FWDT/REVL &
L DOWN:

The AUX 16 PGM LP function enters a 3- to 8-bit user programmable loop code to be entered. The loop
code s available for transmission when the TI PROGRAM loop code is selected fromthe AUX 17 LOOP
CD function. The lecp code is transmitted from feft to right as displayed.

Press the SOURCE CONFIGURATION Il switch up to change the current bit to a 1 or down to change the cur-
rent bit to a 0. Changing the value of the bit moves the cursor to the right.

T-RERD 224



SECTION 4 - AUXILIARY FUNCTIONS
AUX 17 LOOP CD — Loop Codes

4.2.17

Press the RESULTS I Blank switch up to move the cursor forward or dewn to move the cursor backward.
This switch also moves the cursor between the loep-UP code and loop-DOWN code positions.

Press the RESULTS I Arrowed switch up to save and END the displayed loop-up and loop-down bit pat-
terns. If the cursor is positioned in the UP bit pattern and theRESULTS It Arrowed switch is pressed, any UP
bits to the right of the cursor are deleted, the bits to the left are saved, and all the displayed DOWN bits are
saved. If the cursor is positioned in the DOWN bit pattern and the RESULTS H Arrowed switch is pressed,
any DOWN birs to the right of the curser are deleted, the bits to the left are saved, and ail the displayed UP
bits are also saved.

AUX 17 L.OOP CD - Loop Codes

AUX 17 “TYPE EQUIP
LOOPCD T csu

The AUX 17 LOOP CD function selects the loop code type, equipment, and location that is transmitted
when the LOOP CODES switches are pressed. This function also selects the T1 loop code for automatic
response (see AUX 18 AUT RES).

NOTE

In-band lcop codes are transmitied only in the bandwidth sefected by the CHANNEL
FORMAT and CHANNEL switches. Toloop T1 CSUs, intelligent network equipment, and
smart jacks, the channel format selection must correspond to a full Tt bandwidih.

Press the SOURCE CONFIGURATION H switch o select either T, DDS-ALT, or DDS-LAT as the TYPE of
loop code transmitted.

NOTE

If the Smart Loopback/Command Codes Option is instaiied, an asterisk (*) appears to the
left of TYPE to indicate there is an additional selection. Pressing the SOURCE
CONFIGURATION | switch toggles between the *TYPE display and the *SMARTNLET
dispiay.

Press the RESULTS | Blank switch to select the desired EQUIPment to be looped. Table 4-2 lists the avail-

able L.qdi].u‘:;x,;;f. Ll Cadie Ev..n)'sx COGE TV

Press the BESL
TYPE and 13

5 Arrewed switch to set the LOCUATION (1 to 8) to be looped n the DIS-LAT

FASUTR are sélected,

470
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 17 LOOP CD — Loop Codes

Table 4-2. l.oop Code

Type Code Description.
CSu Customer Service Unit toop codes
FAC] Smart Jack loop codes, in-band 4-bit Facility or network.
FAC2 Smart Jack Joop codes, in-hand 5-hit Faciity or network.
1 FAC3 Smart Jack loop codes, in-hand 6-bit Facitity or network,
PROGRAM 3- to 8-bit programmable loop code
ESF-LIN ESF out-of-band Line loop codes.
ESFPAY ESF out-of-band Payvioad loop codes,
ESF-NET ESF out-of-band Network loop codes.
oCy Alternating Office Channel Unit loop code.
OCU+HL96 Alternating Office Channel Unit loop code behind a HLOGNY.
HL96NY Alternating HLOONY Office Channe! Unit loop code.
DSU Alternating Data Service Unit loop code.
DDS-ALT CHANNEL Alemating Channel Service Unit loop code.
CHAN+IR Aliernating Channel Service Unit behind one repeater loop code.
CHAN+2R Alternating Channel Service Unit behind two repeaters loop codes.
IST RPTR Alternating First Local Loop repeater loop code.
2ND RPTR Alternating Second Local Loop repeater loop code.
oCcy Latching Office Channel Unit loop code.
CHANNEL Latching Channel Service Unit loop code.
DSO-DP Latching DSG-Bataport loop code.
(LOCATION i -8) | When more than one DSO-DP is present, select the tocation of the
DSG-DBP from 1 to 8.
DDS-LAT LS} Latching Line Side Interface (HL222) loop code.
MJLJ Latching Multi Junction Unit loop code
V.54 Latching Fractional T'1 loop code {also used to loop Switched 56 cir-
Cuits)
NEFVRPTR Latching Network Element Interface and Adtran™ repeater loop
code.
DSU Latching Data Service Unit loop code.

If the Smart Locpback/Command Codes Option is installed, the AUX 17 LOOP CD function also selects the
intelligent equipment type (SMARTNET), loop code type (ILR, IOR, etc.), command, and programmable
command (if any).

risk f"*“ appesrs ti‘e it (*"ﬁ?as TYP,}" selection 10 indicaic *P"f°1a-3& anadditiomatseleltion Prossing
AURC C’J?ir&.{eﬂ“vf»@?“i tewitch toggles baiweon the *TY 00

_ ra,ilwem éqmpme 5 display:

R T ia
o g TEMART-

CRELEET e e
TELTREND 7231LD

AL&}{ ,1?

'L LOOP CD

When *SMARTNET is selected, press the SOURCE CONFIGURATION 1l switch to scrofl through the
list of supported intelligent network equipment type (IOR, ILR, DS1 MSW) and select one.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 17 LOOFP CD — Loop Codes

Then, press the RESULTS | Blank switch to scroll through the specific manufacturers models that the,

T-BERD 224 supports (see Table 4-3).

Table 4-3. intelligent Network Equipment

Manufacturer Equipment Type
ADTRAN HTU-C ard HTU-R
Pair Gain HEU-231 and HRU-412
Tetlabs HTU-C and HTU-R

Teltrend (7231/7239)

IOR and [LR

Teltrend {7231/7239L.C)

FOR and ILR

Tekirend (7231/7239LD)

IOR and ILR

Teitrend {7231/7239LP)

TOR and ILR

Teltrend (7231/7239L8)

IOR and IER

Teltrend {723 1/7239LW)

FOR and ILR

Teltrend (723177239}

FOR and ILR

Telrend 7231E

10R only

Teltrend 7239-12

ILR only

Teitrend (DS MSW

Maintenance Swiich

TxPORT

231-OR and 239-5R

Wescom {F Scries} IOR and (LR
Westell (3130-56/3150-56) {IOR and ILR
Westell (3151-363 1LR only
Westell (3130-80/3150-80) (IOR and LR
Westell (3150-81} ILR only
Westell (3150-CO) IOR and ILR

Maintenance Switch

i
Westel (NIMS-26)
Westell (NIMS-28}

Maintepance Switch

Westell (NIMS-60)

Maintenance Swilch

XEL (7853-000)

H.R only

XEL {7854-008)

H.R onty

Press the SOURCE CONFIGURATION Il switch to select INT EQUIP as the TYPE of loop code transmitted.
The SMARTNET equipment manufacturer and meodel selection determines what loop code choices are
available for each intelligent equipment type.

¢ : :
[ AU 7 TYPE . SELECT ADDRESS |
31 LOOE SO INT EQUIP e 20

H

Press the RESULTS 1 Blank switch 1o sefect andsivhe following:

o iOR {inieiiigeht (I)f%’ice.repeat.ér) o

* JLR {intelligent line repeater}

®* JORCMD (intelligent office repeater commands)

¢ JLRCMD (intelligent line repeater commands)

* IORPGM (intelligent office repeater programmable commands)

* HLRPGM (intelligent line repeater programmable commands)
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 17 LOOP CD — Loop Codes

®  DSIMSWITCH (DS Maintenance Switch)
¢ DSIMSRAMP (DS1 Maintenance Switch Ramp)
¢ DSIMSCMD (DS1 Maintenance Switch commands)

AUX 17 *TYPE SELECT ADDRESS
LOOP CD INT EQUIP DSTMSWITCH 01

For XEL intelligent repeaters, the RESULTS H Blank switch is used to set the Exchange Code. For XEL
intelligent repeaters, the RESULTS I Arrowed switch is used to set the Location Code.

AUX 17 *TYPE SELECT EXCH:LOC
LOOP CD INT EQUIP LR LOC 0001:001

Press the RESULTS H Arrowed switch to scroll through the ILR or IOR commands (see Table 4-4),

AUX 17 *TYPE SELECT COMMAND
LOOP CD INT EQUIP ICRCMD ARM/DSARM

Table 4-4. IOR and iLR Comman d

Command Description

Manually reassigns addresses to individual line repeaters. Press the LOOP UP switch to
send the Address Change command. The ILR responds with its address or address code.
Then, wransmit an ILR loopback code with the new address. The ILR remains in loopback
and responds with its new address or address code,

Address Change

Disables the automatic ATS transmission for the looped up repeater. Press the LOGP UP
or LOOP DOWN switch 10 send the command,

Selects the arming/disarming code, The arming code (LOOP UP switch) Joops up the
Arm/Disarm NIU and prepares the repeaters to respond to addressed loop codes. The disarming code
(LOOP DOWN switch) loops down the NIU and the repeaters.

Reassigns addresses to line repeaters automatically based on their position in the span.
Press the LOOP UP or LOOP DOWN swilch to send the command.

Queries each line repeater for its address or address code (hit errors). Press theLOOP UP
Auto Query or LOOP DOWN switch to send the command. Il 555 is disptayed, the repeater has no

AlS Disable

Aunto Learn

s repeater o Full T mode (emi A Press the LOOM UP o0 LOCP

send ihe cominand.

n all the COCHCTS.

h ioophack code. 1 an office fepeater DSXC L sidé 1s Tooped up. press the
Dual LPBK LOOP UP switch to loopback the office repeater far-end side. Press the LOOP DOWN
switch to loop down the office repeater.

Unblocks an armed near-end T1 office repeater. which allows standard NTU loop-up and
Far-Lnd NIU Activate | loop-down codes to pass through to the far-end NIU, Press the LOOP UP or LOOP
DOWN switch to send the command.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 17 LOOP CD — Loop Codes

Table 4-4, [IOR and ILR Commands {Continued)

Command Description

Queries the repeater type and issue. Press the LOOP UP switch (o send the command.
Issue Query ILR in loopback returns its type and issue (for example, an issue 2 ILR would return a
code 120, where 100 = ILR and issue 20 = issue 2).

Assigns addresses to line repeaters manually. Press the LOOP UP swiich o clear the cur-
rent addresses, loop back each repeater, and prepare each repeater to receive a new
Manual Learn address. Select the [L.R command and program an address, then press the LOOP UP
switch 1o send the command. The first repeater accepts the address and loops down, so the
second repeater is ready for s address.

Selects the near-end arming/disarming code. When testing from the NIU toward the CO,
Near-end Ar press the LOOP UP switch to prepare the repeaters to respond (o addressed loop codes,
The disarming code { LOOP DOWN switch) loops down the span repeaters.
Queries the option status of a repeater in loopback. Press the LOOP UP switch to send
the command. The repeater returns ils address or an address code, then its option status:

» Framing Mode — Aufo, Dual, or ESF

* Loopback Code Detection — Synchronous or Asynchronous

+ AIS — Enabled or Disabled

+ CPE Arming Code Block — Enabled or Bsabled

« Auntomatic Loopback Timeout — Enabled or Disabled

* Repeater Status — Programmed or Original Settings

Option Query

Removes power from the line during transmission and for five scconds after it is stopped.
Press the LOOP UP or LOOP DOWN switch to send the command.

Queries for and loops up the repeaterin power foopback. Press the LOOP UP switch to
Power Loop/Query send the command. Press the LOOP DOWN switch to loop down the first repeater that is
looped up.

Power Down

Returns the line repeater in power loopback to thru power mode, but only if sent from the
DSX-] side. Press the LOOP UP or LOOP DOWN gwitch to send the command.
Queries the address or address cade of the line repeater in loopback. Press the LOOP UP
Query or LOOP DOWN switch to send the command. Ef 555 is displayed, the repeater does not
have an assigned address.

Power Thru

Loops up line repeaters on the span in sequence starting with the nearest repeater. Press
the LOOP UP switch 10 send the command. The repeater toops up and returns its address
Sequential Loopback | or address code. The next time the code is sent or the LOOP DOWN switch s pressed,
the repeater loops down. After fooping down, the repeater ignores the sequential Joop code
untif itis disarmed and re-armed.

Disablesfextends the automatic leopback timeout function. Loop up the repeater {irst, then
send the timeout disable function. The timeout function is reset when the loopback is
deactivated.

Time-out Disable/
Time-out Extend

e functions of intelligent
Sffice side while the regeis

The programm genivation of easd e repeutess
Rsm()rép DETRIE
the RESULTS i Blask swiwch o scroli through ih

< Press the RESULTS B Arrowed switcl 1o-set the |

as applicable. Fres

mands allow
sair only be dose from

s loopback.
LK of 10K programmable cotimnand (See Tabic 4-3
s FOR: programmable comns wmeter oraddressy

AUX 17 *TYPE SELECT COMMAND
LOOP CD INT EQUIP IORPGM ARM FRM DUAL
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 17 LOGP CD — Loop Codes

~ Table 4-5. IOR and ILR Pragrammable Comma n d

Command Description

ADDR

Assigns an address to a repeater. Press the RESULTS It Arrowed switch to assign an
address from 0 to 1999,

ARM CDE

Selects the arming code the repeater in loopback recognizes, Press the RESULTS Il
Arrowed switch to select the NIU or CPE arming codes.

ARM FRM

Selects the framing mode the repeater recognizes (AUTO, DUAL, or ESF).

+ In AUTO mode, the repeater automatically recognizes the received framing as
ESF or SF framing. If SF framing, the repeater only arms to the in-band arming
code. If ESF framing, it only arms to the datalink arming code.

= In DUAL mode, the repeater arms to an in-band arming code in both SFand
EST modes. If ESF framing, the repeater also arms to the datalink (out-of-band)
arming code.

* In ESF mode, the repeater only arms to the datalink (cut-of-band) arming code.

AIS

Enables or disables the Alarm Indication Signal {AIS). When AIS is enabled, the
repeater sends an all opes ALS toward the Customer Premises Equipment (CPE) indi-
caling the repeater is in loopback. Press the RESULTS H Arrowed switch to select
ENABLE or DISABLE.

BLK CPE

Enables or disables the CPE arming code block, which prevents further arming of the
span from the CPE side when the repeater is in loopback. Press the RESULTS |l
Arrowed switch 1o sclect ENABLE or DISABLE.

CODE RX

Selects the code detection, which determines if the repeater responds to asynchronous
or synchronous Joop codes. Press the RESULTS I Arrowed switch (o select
ASYNC or SYNC.

NOTE: TheT-BERD 224 always transmits synchronous loop codes.

RESET

Resels the programmable features to either the factory default settings or the settings
prior to the current Joopback session. Press the RESULTS I Arrowed switch to
select MASTER (default} or SESSION {prior).

TIMEOUT

Disables or enables the automatic toopback timeout function of the repeater. Press the
RESULTS Il Arrowed switch to selcct ENABLE or DISABLE.

AUX 17 *TYPE SELECT COMMAND
LLOOP CD INT EQUIP DS1MSCMD ARM/DISARM

Table 4-6. 0S1 Maintenance Switch o

Description

5'the RESULTS I Arrowed switch to scroll throu gh the D51 maintenance switch comands (see Table

spvarnnngcnde (LOGE

TGS SO PR RE L O0TF DUWRGWIEEY WHL

Query

Reveals if the maintenance switch is in Joopback mode. If it is looped, the switch returns a bit eryor

of 1350, Press either the LOOP UP or LOGP DOWN switch to send the command.,

count equal to the address times 10 plus 1000. If it is not looped, the switch returns a bit error count

Restore

Loops down the maintenance switch and restores normal operations, Press either the LOOP UP or
LOOP DOWN switch to send the command.

Time-out

Disables the automatic timeeut function of the maintenance switch. Loop up the maintenance
switch first. then send the timeout disable function.

T-BERIY 224
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 18 AUT RES — Automatic T1 Loop Code Response

The intelligent network equipment leop codes configuration is displayed in a controls print as follows:

LP CD TYPE <source>
LP EQUIP <code to TX»>

INTELLIGENT NETWORK CONFIGURATION:

IOR <manufacturers <model> <address>
ILR <manufacturers <models <address>
D81MS <manufacturers <model> <address>

4.2.18 AUX 18 AUT RES — Automatic T1 Loop Code Response

AUX 18 AUTO RESPONSE TO Tt LOOP CODES
AUT RES NO RESP

The AUX 18 AUT RES function determines whether the T-BERD 224 enters an automatic line loopback
(AUTO LLB) mode in response to a received in-band or out-of-band T1 loop code. The instrument only
responds to the T1 loop codes matching the code selected from the AUX 17 LOOP CD function. Press the
SOURCE CONFIGURATION Il switch to set the loop code response to either NO RESPonse or AUTO
RESPonse.

NO RESP - The T-BERD 224 does not respond to received loop codes.

AUTO RESP — The T-BERD 224 automatically responds to the received T1 loap-up codes by enteriag
either the AUTO LLB, AUTO PLB, or FT1 LLB mode. The AUTO LIB mode indicates the T-BERD
224 has responded to either a CSU,FACI,FACZ, PROGRAM, ESF-LIN, or ESF-NET loop code. The
AUTO PLB mode indicates the T-BERD 224 has responded to the ESF-PAYloop code. The FT!1 ILLB
mode indicates the T-BERD 224 hus responded to & loop code when the channel format is set to 36 x N
or6d x N

In AUTO RESPonse mode, the T-BERD 224 emulates a CSU in loopback and functions the same as the
Ti LLB operating mode. In this mode, the T-BERD 224 automaticaily responds to the received T1
loop-up codes after receiving five seconds of an in-band lcop-up code or after receiving seven out of ten
ESF out-of-band loop-up codes. If set to T1 LLB mode or SMARTNET {Smart Loopback/Command
Codes Option installed) mode, the T-BERD 224 does not respond to the received loop codes. The
T-BERD 224 exirs AUTO RESPonse mode after receiving the in-band or ESF out-of-band loop-down
code. When the joopback is disabied, the mstrument returns to the previousiy sciccisd operating mode.

_ 4,2.‘:9 AUX 19 'f/“__’j “4 e i}i'.}_ﬁ i&%’iﬁiyﬁﬁ gznamgzj_muj;;_ﬁggngg&gmbﬁnnegg%' -t

AUX 19 TRANSMIT ANALYZE
DDS CHN PRIMARY PRIMARY

The AUX 19 DDS CHN function determines how the T-BERD 224 tests the DDS primary and secondary
channel data.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 20 PRM TX — ESF Datalink PRM Transmission Control

Press the SOURCE CONFIGURATION I switch to select which DDS channel will have a transmitted pattern:
PRIMARY, SECONDARY. or BOTH.

When the TRANSMIT selection is setto BOTH, press the RESULTS | Blank switch to select which channe]
is being analyzed, PRIMARY or SECONDARY.

When the TRANSMIT selection is set to SECONDARY or BOTH, press the RESULTS It Arrowed switch to
select the SEC CHPAT (secondary channef test pattern), 511 or 2047,

AUX 18 TRANSMIT ANALYZE SEC CH PAT
DDS CHN SECONDARY SECONDARY 511

The T-BERD 224 can transmit data on either the primary channel, the secondary channel, or on both chan-
nels simultanecusly. It can analyze the data on one channel at a time. Table 4-7 indicates the possible trans-
mit, analysis, and secondary channel pattern configurations.

‘Table 4-7. Testing DDS Channe |

Secondary INSERT

Transmit | Analyze Messages

Pattern Switch
Primary Primary Idle code LY orl2
Both Primary 511 or 2047 L1 or L2 ’rll‘(l;?nsmz%{mg On Both Channels Analyzing Primary Chan-
Both Secondary | 511 or 2047 L1orL2 Transmitting On Both Channels Analyzing Secondary

Channel

Transmitting On Secondary Channel Analyzing Second-
ary Channel
Both Secondary | 511 or 2047 | None Analyzing Secondary Channel

Secondary | Secondary {511 0r 2047 |LleorL2

Secondary | Secondary | 511 or 2047 None Analyzing Secondary Channel

NOTE

When performing DDS alternating loopback testing, the AUX 19 DDS CHN function
TRANSMIT and ANALYZE sclections must be set to PRIMARY.

4.2.20 20PRM T — F Datalink PRM Tr ission ntrol

HULATE  L2EMULATE 7 PRETRARG
OMER. . CARRIER <L QFE e

| auxss
LRRMTE

The AUX 20 PRM TX function determines how the PRM is wansmitted and emulated on LINE | and LINE
2 in ESF and ESFz operating modes. The PRM is transmitted over the datalink to the far end and reports on
the quality and performance of the received signal from the far end.

Press the SOURCE CONFIGURATION H switch to select the PRM emulation (L1 EMULATE) for LINE 1,
“or press the RESULTS 1 Blank switch to select the PRM emulation (L2 EMULATE) for LINE 2.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 21 SWEEP — Frequency Sweep Parameter

4.2.21

CUSTOMER — The transmitted PRM emulates the customer-generated PRM. Selecting CUSTOMER
sets the PRM C/R bit to 0. The opposing line should be set to CARRIER for normal testing.

CARRIER — The transmitted PRM emulates the carrier-generated PRM. Selecting CARRIER sets the

Press the RESULTS I Arrowed switch to determine whether the PRM is transmitted.

AUTO — The T-BERD 224 automatically determines whether it should fransmit PRM. The LINE 1 and
LINE 2 datalinks are tested to determine which received datalink is active or inactive. An inactive
datalink is defined as idle, e.g., the line receiver is not connected to the circuit, or a Bit-Oriented Proto-
col (BOP) or message-oriented protocol (MOP) idle code is received. The datalink is considered active
if four consecutive non-idle BOP or MOP messages ate received. If the datalink is inactive, the T-BERD
224 generates PRMSs unti] activity is detected.

ON — The T-BERD 224 transmits the PRM on both lines simultaneously. If LINE 1 and LINE 2 are
receiving data, the transmitted PRM on LINE | is the PRM generated from the received data on LINE 2.
Likewise, the transmitted PRM on LINE 2 is the PRM generated from the received data on LINE 1.

OFF  Disables the PRM transmission function. However, the received PRM is still reported in the
BPV & FRAME category PRM results.

AUX 21 SWEEP — Frequency Sweep Parameter
ALX 21 *END-POINT START STOP
SWEEP 100 Hz 2500 Hz

The AUX 21 SWEEP function aliows the user to set the Frequency Sweep parameters.

NOTE

The asterisk (¥) indicales this is one of three possible selections.

Press the SOURCE CONFIGURATION | switch to select one of the three displayed parameters,
END-POINT, STEP, or S5KIP.

END-POINT — Sets the START and STOP frequencies for the monitored frequency band. Press the
RESULTS | Blank switch to modify the START frequency from 20 Hz to 3904 Hz. Press the RESULTS
il Arrowed switch w modify the STOP frequency from 20 Hz to 3904 Hz.

If the S1ART frequency is higher than th s downward

s

Y] m;wah}},

AUX 21 *STEP STEP-SIZE STEP-INTVL
SWEEP 100 Hz 2.0 SECS
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SECTION 4 - AUSILIARY FUNCTIONS
AUX 22 VEBURST - Voice Frequency Burst Parameters

STEP — Selects the step size and time spent at each frequency (STEP-SIZE and STEP-INTVL). Pres
the RESULTS | Blank switch to modify the STEP-SIZE frequency fror 14 Hz to 1000 Hz. Press the
RESULTS H Arrowed switch 1o modify the STEP-INTVL (Frequency Step Inzerval) from 1.5 seconds to
9.9 seconds.

AUX 21 *SKIP SKIP-HI SKIP-LO
SWEEP 2750 Hz 2450 Hz

SKIP — Allows the user to block a portion of the frequency band. This avoids unintentional transmission of fre-
quency tones that can be interpreted as loopback codes. The SKIP interval is determined by establishing high and tow
frequencies ranges (SKIP-HI and SKIP-LO). Press the RESULES I Blank switch to modify the SKIP-HI frequency
from 20 Hz to 3904 Hz. Press the RESULTS X Arrowed switch to modify the SKIP-LO frequency from 20 Hz to 3004
Hz. SKIP-LO should always be set lower than the SKIP-HI frequency.

4.222 AUX 22 VFBURST —Voice Frequency Burst Parameters

AUX 22 BURST FREQ LEVEL
VFBURST ON 2125 Hz ~10.0 dBm

The AUX 22 VFBURST function allows the user to set the frequency and level of theVF burst function. The
burst is used before a return loss measurement or Switched 56 BERT to disable the echo canceller on the
channel. 'The duration of a burst is 2700 ms.

*  Press the SOURCE CONFIGURATION H switch to togele between burst ON and burst OFF,
®*  Press the RESULTS | Blank switch ¢o set the burst frequency parameter from 20 Hz to 3904 Hz.

Press the RESULTS B Arrowed swilch to set the burst leve! parameter from 400 dRBa 1o 430
dBm.

4.2.23 AUX 23 PR — Fregquency Sw rint Opti

N
g-r AU 23 - FREG WP ; 4
i i
LN 4

PRT OPT on

{23 PR'E OPT fusction shows theuser o toggle the Freauency Swoep privtout OGN or OF
ed by the SOURCE CONFIGURATION Iswitch, the T-BERD 224 cenerpy
et (seé Figgre A1y, . S TR

Press the SOURCE CONFIGURATION If switch to set the Frequency Sweep printout ON or OFF with a
default valoe of OFF.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 24 TRK DEF — Trunk Type Defined

Rx Freqg Sweep Print 05:32:38 DEC
Freguency Level

204 Hz ~25.0 dBm 304 Hz -16.5 dBm
604 Hz -4 .7 dBm 704 Hz ~-2.7 dBm
L
.

°
3304 Hz -12.5 dBm

Figure 4-1. Frequency Sweep Printout

4.2.24 AUX 24 THRK DEF — Trunk Type Defined

AUX 24 TRUNK TYPE
TRK DEF STD (E&AM)

The AUX 24 TRK DEF function defines the ON HOOK and OFF HOOK signaling status for the A, B, C,
and D signaling bits used in SIGNLNG and SWI-56 channel formats.

Press the SOURCE CONFIGURATION H switch to select the trunk type.

STD (E&M) — Selects the standard E & M signaling structure used on trunks between switches in the
public switched telephone aetwork.

GROUND ST - Enables the TBERD 224 to test a ground start foreign exchange or a SLC circuit.
Press the RESULTS 1 Blank switch to emulate or monitor equipment on either end of the trunk.
FX§ - Foreign Exchange Station
FXO -— Foreign Exchange Office
SLC STATION — SL.C Station
SLC OFFICE — SL.C Office

LOOPSTART — Enables the T-BERD 224 to emulate or monitor standard signaling between telephone

and switcdy, R

Press the RESULTS | Blank switch to emilate equipment on cither end of the gank!’

 SLC STATION—SLC Sution
SLC OFFICE — S1.C Office

DEFINED — Enables the user to program the events sent or received by the T-BERD 224,

Press the RESULTS | Arrowed switch to select ON HOOK or OFF HOOK definitions.

Press the RESULTS ll Blank switch to move the cursor between the A, B, C, or D signaling bits.

4-20)
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 25 DIG MAR — Digit Margining {Interdigit Timing)

Press the RESULTS IT Arrowed switch to scroll the value of the bit between the following values.
0 - Logic zero.
7- Logic one.
X - Don’t Care State. A logic one is transmitted by default.

T -Toggles between logic zero and logic one. Toggling in invalid in ESF and ESFz modes, and is
treated as an X (Don’t Care).

4225 AUX 25 D1 AR — Digit Margini Interdigit Timin

The AUX 25 DIG MAR function defines the parameters of the DTMF/MF, and DP digits used in SIGNLNG
and SWI-56 channel formats.

Press the SOURCE CONFIGURATION Il switch to select the address type of the digits,

AUX 25 TYPE PAGIT ON DIGIT OFF
DIG MAR DTMF/MF 70 ms 70ms

DTMF/MF — Dual Tone Multifrequency/Maultifreguency

Press the RESULTS | Blank switch to set the length of time the digits are transmitted. DIGIT ON
ranges from 13 ms to 250 ms.

Press the RESULTS H Arrowed switch to set the length of time between transmitted digits, DIGET
OFF ranges from 13 ms to 250 ms,

DP — Dial Pulse

Press the RESULTS | Blank switch to set the number of pulses per second. PPS ranges from 7 to 21
pps

Press the RESULTS it Arrowed switch to set percentage of time the digit pulse will be in the ON
HOOK state. % BREAK ranges from 40 to 68.

AUX 25 TYPE PPS % BREAK
DIG MAR DP _ 10 80

26 DAl $EG - Disl Besvence

AUX26 R wKP3531550STh
DIAL SEQ SEQ 1 DP 01

The AUX 26 DIAL SEQ function, which supports the SIGNLNG and SWI-56 modes, allows users to pro-
gram and store up to 10 different digit sequences. The sequences define the events and digits the -BERD
224 transmits and the events expected in response.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 27 REC SEQ — Receitve Sequence

Press the SOURCE CONFIGURATION 1l switch to select a SEQuence number from I to 10.
Press the RESULTS | Blank switch 1o set the address of the sclected digits.

Signaling Keypad - Use the Signaling Keypad to enter the sequence to be transmitted.

Cursor Keys - Press to position the cursor and edit the sequence (MF, DTMF, DP). The position of the
cursor is identified by the number in the lower right corner of the RESULTS I window.

TERM SUPV — Select events the TBERD 224 expects to receive (lowercase).
ORG SUPV — Sclect events the T-BERD 224 will transmit (uppercase letters).
Keypad — Program the telephone number to be transmitted.

ENTER Key - Press to save the current sequence.

NOTE

When the sequence has been altered, the prompt RECALL SEQ appears in the RESULTS
IT window. This indicates that a change has been made and gives you the opportunity to
recall the previous sequence by pressing the RESULTS I Arrowed switch. The sequence is
automatically saved when the auxiliary function is exited.

If more than 80 events and digits are entered, the message SIGNALING SEQUENCE IS FULL is displayed.

4.2.27 AUX 27 REC SEQ — Receive Ssquenc

AUX 27 Hwo7h
REC SEG SEQ 1 AUTO o1

The AUX 27 REC SEQ function, which supports the SIGNLNG and SWI-56 modes, allows users to pro-
gram and store up to ten different sequences. The sequences define the events and digits the T-BERD 224
expects to receive and the terminating supervision events transmitted.

Press the SOURCE CONFIGURATION I switch to select a SEQuence number from 1 to 10.

Press the RESULTS I Blank switch to set the address of the expected digits MF.DTMF, DP, or AUTO}. In

AUTO mode deesB-HERD 224 ante Eli&ifl\,w‘;l ¥ e \&w uism'x ine dl"l'{ l\ .

Signaling Kcmaa - i_jlsc the Siznaling Keypad to duter the sequence 10 be tran$niified. -

fie cursor is identi-

. TERM SUP‘V— onlml uuni\ lhu T bLR;J 224 Mh tmnsmn (]{)wumsc lciius)
ORG SUPV — Select events the T-BERD 224 expects to receive (uppescase).

Keypad — Program the number of digits expected to be received. The digits are entered in pairs. Ha
single digit is pressed, it isconverted (o a pair when a non digit is entered following the single digit,

ENTER Key — Press to save the current sequence.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 28 SPV DEF — Transmit Supervision

NOTE

When the sequence has been altered, the prompt RECALL SEQ appears in the RESULTS
I window. This indicates that a change has been made and gives you the opportunity to
recall the previous sequence by pressing the RESULTS I Arrowed switch. The sequence is
automatically saved when the auxiliary function is exited.

Up to 16 events may be programmed.

4.2.28 ALIX 28 SPV DEF— Transmit Supervision

AUX 28 SUP EVENT DELAY DURATIO
SPV DEF WINK 70 ms 200 ms

The AUX 28 8PV DEF function, which supports SIGNLNG and SWI-56 channel formats, defines the
parameters of the transmitted winks and delay-dial events.

Press the SOURCE CONFIGURATION Il switch to select either a WINK or DELAY DIAL.

Press the RESULTS | Blank switch to set the DELAY. DELAY determines the time between the receipt of
the last digit/supervision event and the start of the wink or delay-dial.

*  The WINK DELAY ranges between 50 ms and 1 second.
¢ The DELAY DIAL DELAY ranges between 30 ms and 16 seconds,

Press the RESULTS Il Arrowed switch to determine the length of the wink or delay-dial.

The WINK DURATION vanges between 30 mis and 608 ins.

®*  The DELAY DIAL DURATION ranges between 30 ms and 16 seconds,

4.2.29 AUX 29 SCANSET — Channel Signaling Scan Setting

fAUK 29 CreHAN 1100 CPWOMREVL
| SCANBET . 116141 100011 120511 41160
o : i J

LY SUANSET fun fows fie-tser o sehec
: : S iliary Tunction appea -
source configuration are selected (Signaling Option required) or when the CALL 1D channel format and

CID SCAN source configuration are selected (Caller ID Option required).

NOTE

When an asterisk (*) appears to the left of an item, it indicates that it is one of two
possible selections,
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 30 MJU — MJU Controls

Press the SOURCE CONFIGURATION | switch to select either the CHANnel selection display or the TIME-
OUT display. :

CHAN  Press the following switches to set the flag for the channels to be scanned. The bits or flag
{1 or 0) represent the DS0 channels 1 to 24 from left to right in the display.

AUX 29 *CHAN 17/0l FWDT/REVL
SCANSET 110111 100011 100011 1411100

Press the SOURCE CONFIGURATION # switch up to change the current flag to a 1, which selects the
channe! for scanning, or down to change the current fiag to a 0, which deselects the channel. The cursor
advarces to the right when the flag is changed.

Press the RESULTS | Blank switch up to move the cursor right or down to move the cursor left without
changing the flag.

TIMEQUT — Press the following switches to set the OFF HOOK and DISCONNECT timeout durations.

AUX 29 *TIMEOUTS *DISCONNECT
SCANSET 5 SECONDS

Press the RESULTS | Arrowed switch to select either the OFF HOOXK or DISCONNECT time-outs.
OFF HOOK — Resumes scanning after either fine is off hook for the indicated time.
DISCONNECT — Resumes scanning after both lines are or hook for the indicated time.

Press the RESULTS 1 Blank switch to select the timecut duration for either timeout function.

OFF HOOK ~ Set timeout from 5 seconds to 1 minute in 5 second steps, and from 1 10 5 minutes in
I mvinute steps. Set timeout to NONT to resume scanning only after a disomment or test restart
OCCUrS.

DISCONNECT - Set tirneout from 1 to 15 seconds in I second steps. Restarts scanning after both
lines are on hook.

4.2.30 AUX 30 MJU — MJU Controls

AUY.DD OPERATION  BR& HUB iD
RJU SELECT = - SEND?

AUX 30 MJU allows the user te controel DDS MJUs. The execution of the commands is through this auxil-
jary function. During the execution of the command, status messages appear in thedisplay.

Press the SOURCE CONFIGURATION H switch to select the MIU operation.

SELECT — Access the selected branch. After a successful SELECT coperation the HUB ID of the
selected MJU is displayed.

BLATCR — Blocks the selecied branch from iransmitting 'or receiving data.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 31 CALLID — Caller ID Signaling Selection

UNBLOCK — Unblocks the selected branch previously blocked.
RESTORE — Deletes the fast SELECT/BLOCK or SELECT/UNBLOCK sequence.
RELEASE - Releases all branches tc normal operation.
Press the RESULTS | Blank switch to select the BRANCH (1 to 4) for the eperation,
Press the RESULTS Il Arrowed switch to SEND the command for the operation. During the MJU operation,

the SEND? prompt is overwritten with the name of the operation. When the MJU control operation is com-
plete, the SEND? prompt is restored.

NOTE

A test restart is performed at the beginning of each MIU operation. The MIU operation is
aborted after any major switch change.

4.2.31 AUX 31 CALLID — Caller 1D Signaling Selection

AUX 31 FORMAT
CALLID SL.C

AUX 31 CALLID allows the user to select between loop start SLC and FX offices and stations for Caller ID
testing.
Press the SOURCE CONFIGURATION Il switch to select the CALLID format.

SLC — Subscriber Loop Carrier (SLC) offices,

FX — Foreign Exchange (FX) offices.

CALLID 15 only acuive in the CALLID channel format.

4.2.32 A N CODE — ind ine Codin
AUX 32 INDEPENDENT L1 & L2 CODE CONFIG ]
LM CODE LINE 1 ngzs :
i ) PR L e 7

endentselection of fine coding
1.the ESF/B4 mode, and it

Press the SOURCE CONFIGURATION H switch to sclect either LINE 1 or LINE 2, Use the RESULTS |
Blank switch to toggle between AMI and BEZS line coding.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 35 CUSTOM - CUSTOM Results

4.2.33 AUX 35 CUSTOM — CUSTOM Results
AUX 35 *CHANNEL
cusTo ALL

AUX 35 CUSTOM selects specific test resuits and Alarm LED conditions to be displayed on the front panel,
incloded in a resuits printout, and returned by remote control,

NOTE

When an asterisk (*) appears to the left of CHANNEL, it indicates that it is one of six
possible selections.

Press the SOURCE CONFIGURATION 1 switch to select the category from which the results are chosen:
LOGIC (if BERT Option installed}, BPV/IFRAME, SIGNAL, TIME, CHANNEL, ALARMS, and SONET and
D83 (if SONET/DS3 Lid Option installed).

Press the SOURCE CONFIGURATION i switch to select the condition of the category.

ALL — All results in the selected category are displayed and included in & results printout.

NONE — None of the results in the selected category are available in the display or are included in a
results printout. When NONE is selected the message RESULTS UNAVAIL is displayed in the
RESULTS window for the selected category.

NOTE

When the condition of the category is changed from ALL or NONE, the results previously
SELECTED as ENABLED or DISABLED are active.

SELECT — The user selects the results availabie in the display and included m u results printout.

AUX 35 *CHANNEL 180 RCV BYT
CUSTO SELECT ENABLED

Press the

selected «

RESILTS | Arrawed switch tn scroll throvgh the results in each cate
ety divend on the options avalighle '

Press the RESULTS | Blank switch to set the conditon of the result.

E&fafﬁm‘%’ -= The:selected result is avail e display and included:

e solocted fesult s not gudiiabie in the display and 35 ndtis

Lo DISABLE L
Gult.

NOTE

When the ERR SEC is selected with a result disabled by AUX 35 CUSTOM, a resuits
printout is not generated by the PRINT EVENT switch.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 35 CUSTOM — Primary Rate ISDN Custom Results

4.2.34 AUX 35 CUSTOM — Primary Rate ISDN Custom Resuils

AUX 35 *CHANNEL
CUsTO ALL

AUX 35 CUSTOM selects specific test results and Alarm LED conditions to be displayed on the froat panet,
mncluded in a results printout, and returned by remote controf.

NOTE

When an asterisk (*) appeats to the left of CHANNEL, it indicates that it is one of several
possible selections.

SIGNAL INFORMATION test results are part of the CHANNEL category group within AUX 35.

Press the SOURCE CONFIGURATION | switch to select the category from which the results are chosen:
LOGIC, BPV/FRAME, SIGNAL, TIME, CHANNEL, or ALARMS.
Press the SOURCE CONFIGURATION H switch to select the condition of the category.

ALL — Allresults in the selected category are displayed and incloded in a results printout.

NONE — None of the results in the selected category are available in the display or are included in a
results printout. When NONE is selected the message RESULTS UNAVAIL is displayed in the
RESULTS window for the selected category.

- NOTE

When the condition of the category is changed from ALL or NONE, the results previously
SELECTED as ENABLED or DISABLED sre active,

4.2.35 AUX 50 DELAY — Set Channel Insert Delay

‘The AUX 50 DELAY function allows the user to enable or disable the 3-second channel insert delay. The
default is ENABLE. Specific test results and Alarm LED conditions are displayed on the screen below:

AUX 88 L L HHSERT DELAY:
DELAY EHABLED

LA

/DS3 ANALYZER LiD OPTION AUX FUNCTIONS

The foflowing auxiliary functions are found on the SONET/DS3 Analyzer Lid Option.
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SECTION 4 - AUXILIARY FUNCTIONS
AUX 10 D83 ALARM — Set DS3 Alarm Type

4,31 AUX 10 DS3 ALARM — Set 383 Alarm Type

AUX 10 allows the aser to insert two types of DS3 alarm errors into the data stream individoally or simulta-
neously: AIS (BLUE) and YELLOW. This testing capability provides timed-specific, random, and/or con-
tinual signal degradation across the entire DS3 signal.

AUX 10 TYPE
DS3 ALAR YELLOW

The AUX 10 DS3 ALARM function selects the DS3 Alarm types within the DS3 and STS/DS3 modes.
Press the RESULTS | Blank switch to select one of the following:

{(YELLOW) — DS3Yellow alarm is transmitted.
AlS (BLUE) — D83 AIS Blue alarm is transmitted.

NONE — None of the results in the selected category are available in the display or are included in a
results printout. When NONE is selected the message RESULTS UNAVAIL is displayed in the
RESULTS windew for the selected category.

432 AUX 11 DS3ERRINS — Setting DS3 Error Insert Function

The AUX 11 DS3 ERR INS function allows the user {o insert three types of DS3 errors into the data strea
mdividually or simultaneousty: LOGIC, BPV and FRAME. This testing capability provides timed-specific,
random, and/or continual signal degradation across the entire DS3 signal.

The AUX 11 BS3 BRR INS function allows the user to control in-service monitoring and analysis, as well as
out-of-service loopback or end-to-end test. Verifying a transmitted signal by mserting an error into the trans-
mitted signal is an effective measure of identifying the probiem. Execute the following cominands by using
the auxiliary function switches. During the execution of the following commands, status messages appear in
the displav.

Press the RESULTS 1 Arrow switch to select the following errors:

LOGIC BURST — Inserts logic errors in single, burst, or continuous streams info the transmitted 12583
data and overhead bits.

DR ERR NS 5.0 sec ] S1E-2

{ AUX 11 “LOGIC BURST RATE
L

SInserts BPV evrors in singl Lo continuous BPVs ints S iiansmited 1383 signal

BPV BUBST

DS3 ERR INS 5.0 sec 1E-2 J

FRAME — Inserts frame errors in single, multiple, or continuous consecutive M-frame errors into the
transmitied DS3 framing bits.
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AUX 11 *FRAME
DS3 ERR INS 1/M - FRAME

NONE — None of the results in the selected category are available in the display or are included in a
results printout. When NONE is selected the message RESULTS UNAVAIL is displayed in the
RESULTS window for the selected category.

Press the RESULTS | Blank switch to scroll through the following TIMING options in LOGIC BURST or

BPV BURS : SINGLE, 25ms, 50ms, 100ms, 500ms, 1.0 sec, 2.0 sec, 3.0 sec, 4.0 sec, and 5.0 sec.

Press the RESULTS | Blank switch to scroll through the following FRAMING options in FRAME INS:
1/M-FRAME - Inserts a single frame error (the switch flashes once)

2/M-FRAME - Inserts multiple consecutive frame errors (the switch {fashes for 1 second)

Press the RESULTS || Blank switch to scroll through the following options in LOGIC or BPV RATE only:
1E-2, [E-4, 1E-6, and 1E-9,

When SINGLE is sefected with RESULTS 1 Blank switch, no rate is displayed. The LED ifluminates
continuously for the entire duration of the programed period. If the duration is 500 ms or less, the LED
iluminates for 500 ms. Note that the default setting is SINGLE, Errors are not interchangeable; there-
fore, the user must press the ERROR INSERT switch to initiate a new rate setting.

4.3.3 AUX 205751 ALARM — Setting STS-1 Alarms

The AUX 20 STST ALARM function allows the user to insert STS alarms into the data stream when the
test setis in an STS| mode.

" oAU 20 ey L |
L STS1 ALAR LINE AIS J

Press the RESULTS 1 Blank switch to scrotf through the following ERROR TYPE apticns:
LINE AIS — Selects AIS {biue) alarm for insertion.
LINER - Selects RDT (yeliow) alarm for insertion.

T ALG - Selzcts Path

AR alarm for insertdon i the selesie

alarm for inserton in the sefeces
12 the seiected category are avai

s selected the
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AUX 21 SON ERR INS — Setting SONET Error Insert Function

4.3.4 AUX 21 SON ERR INS — Setting SONET Error Insert Function

The AUX 21 SON ERR INS function allows the user to insert four types of SONET errors into the data
strearn when the test set is in an STS-1 mode, It is important to note that wher in an ST8-1 mode, AUX 21
overrides AUX 11 unless NONE is selected with the RESULTS 1 Arrow switch. Only single SONET errors
can be inserted.

AUX 21 *SECTION BIP
SON ERR INS SINGLE

Press the RESULTS 1 Arrow switch to scroll through the following ERROR TYPE options:
SECTION BIP — Sclects Section BIP errors for insertion.
LINE BIP - Selects Line BIP errors for insertion.
PATH BIP — Selects Path BIP errors for insertion in the selected STS 1D,
VT BIP — Selects VT BIP errors for insertion in the selected STS ID and DS? channel.

NONE — None of the results in the selected category are available in the display or are included in a
results printout. When NONE is selected the message RESULTS UNAVAIL is displayed in the
RESULTS window for the selected category.

The LED iiluminates for 500 ms each time ERROR INSERT switch is pressed.

4.3.5 AUX 22PATH TBACE —Tr itp Messa

The AUX 22 PATH TRACE function allows the user to determine the origin of the signal and is a convenient
method of determining path connectivity. Specific test results and Alarm LED conditions are displayed on
the lid option.

AUX 22 *BELECT Message: i
PATH TRACE USER 1 The quick bro J

SELECT — The user shall use the RESULTS { BLANK switch to scroll through the foflowing options:
NONE — No message transiitied.
USER 1 — The quick brown fox jumps cver the lazy dog... 1234567890 1@ #5%&*
USEHR 2 .',!”;316:{:4)':1'1;1111nig:m‘inns'i'echniqucs _(.”.{.}.i*"pu;‘alior_l...Expcci E.chc%icr?t.:;_e_.._. :

USER & — T-BERD 224: SONET/DS/DS 1/D36 Communications Analyzer ..

o viewahle at gape dos 1o the size of the resubiss
strightto feft.

- theager il yse.

- Since the prifre g 2 itl mod

Cithe RESULTS b iteh

Press the RESULTS Il blank switch up fo move the display io the right.
Press the RESULTS Hf blank switch down to move the display to the left.

Upon exiting the AUX function, the user message display will reset to the beginning.
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Introduction

SECTION 5 TEST RESULTS

5.1 INTRODUCTION

The T-BERD 224 test results are displayed in the RESULTS window. The available test results depend on
the settings in the AUX 35 CUSTOM function, the T-BERD 224 corfiguration, and the installed options,
Categories where all results are unavailable display the message RESULTS UNAVAIL. Results that are appli-
cable but not yet available display the message UNAVAIL. Results that are not applicable to the current mode
display N/A.

The test results are aumbered using an nXX format where n = the line number (1 for LINE [ and 2 for LINE
2} and XX = the result number. If the displayed result count exceeds 99,999,999, 4 > (greater than sign)

appears in the window, then the number rolls over and the count continues.

Table 5-1 lists the results categories and the section where they are discussed.

Table 5-1. Test Result Categories

Category Section
Summary section 5.2 on page 1
Logic section 5.3 on page 7
BPV & Frame |section 5.4 on page 9
Signal section 5.5 on page 12
Time section 5.6 on page 13
Channel section 5.7 on page 14

5.2 SUMMARY CATEGORY

Haro rhe resarits mogsagee and the option that makes ther
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Summary Category

Table 5-2. SUMMARY Catego r

Option Message Option Message

Calier ID Test Results niGo CKSUM n25 BPVS
DbSTest Results nSeDDS FE n30FRM ERR

nl7F FR ES Mainframe n32CRC ERR

nl8F F SES Test Results n34FRM LOS
ﬁzzsl‘z:ed ESFASLCTest Forgpv S n40RX FREQ

n20fF SLP S n31TM SLIP

n22F CRCE n I’s DENS VIOLATE

n DATLINK SYNC LOSS
n FE LOOP PROTECTION

B8ZS DETECTED

n FE LOOP SHELF {x)

FAILEDPAT xxxxx

Enhanced ESI/SI.C

n SLC ALARM MAIJOR

NOT B8ZS COMPATIBLE

n SLC ALARM MINOR

POWER LOSS

n SL.C ALM {x) ON PROT

RESULTS OK

RESULTS UNAVAIL

Enhanced ESF/SLC
Maintenance Messages

1 SLC ALM POWER/MISC SIGNAL LOSS
n SLC ALM SHELF (x) LR DOWN
SW PROT FAILED LR UP

n MAINT HOOK/SEIZE N PWR LP
MAINT PROCEED IOR DOWN

n MAINT TEST ALR IOR UP

n BUSY STATUS Smart Loopback [ aiire

n DISC PKTs PGM ARM

n EMRGNCY ALIGNSTAT

PGM BLK CP

n ER PKCRC PGM CODE
SS7 Protocal Alarms n NACKSs PCGM TME
n NORMAL ALIGNSTAT RPTR PROG

0 OUT OF ALIGNMENT Tt BERT Test HOBIT BERR

o GUT OF 3ERVICE Fosuits nOOPAT

n PROCESR OUTAGE

The SUMMARY category allows quick access to key nonzero and out-of-specification results without hav-
ing to scroll through several categories. The results that appear in the SUMMARY category include:

521 TesiResubs
| RBOBIT ERR

Bit Errors -
bits after g

alue opposite that of the co

CA eount of received hifs that Tiad

sonding transmiited
wachronization is achieved. " BT

nOYPAT SLF
Pattern Slips - A count of the total number of pattern slips detected since the beginning of the test.
The result is only valid when using pseudorandom test patterns. A pattern slip is a difference (one or
more bits are missing or added) between the transmitted and recetved test patterns.

n17F FR ES
Far-End Frame Error Seconds — A count of seconds in which one or more frame errors were received

ab the far end. This cosult reads the PRM Frame-Svachronization-Bit Brrov Hvent Bit P8 = 1) stans.

]
s
~3
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n18F F SES
Far- A count of seconds in which two or more frame errors
were received in less than 3 ms at the fur end. This result reads the PRM Severely-Errored Framing
Event Bit (SE = 1) status,

ni19F BPV 8
Far-End BPV Seconds — A count of seconds in which one or more BPVs were received at the far end.
This result reads the PRM Line-Code Viotation Event Bit L'V = 1) status.

n20F SLP S
Far-End Controlled Slip Seconds — A count of seconds in which controlled slips were received at the

far end. This result reads the PRM Controlled-Slip Event Bit (SL = 1) status.

n22F CRCE
Far-End CRC Errored Events — A count of the minimurm number of CRC errors reported in the n F 81
CRC 10 n F SV CRC results in the BPV & FRAME category, This result reposts on the accumulated
PRM CRC Error Event Bit (G1 to G6) results. A *>” (greater than) preceding the count indicates that
Bins 2 through 6 are nonzero.

n25 BPVS
Bipolar Vioiations — A count of BPVs since the start of elapsed time (excluding intentional violation
found within B8ZS codes).

n30FAM ERR
Frame Errors — A count of frame errors detected since initial frame synchronization or the last test
restart, For D1D, D2, and D4 (Superframe) frame errors are counted if either an ,or F_frame bit is
errored. For SLC-96 framing, frame errors are counted if F bits are errored. For FSF dnd ESFz framing,
frame errors are counted only if an error is found on the FPS bits. Frame errors are not detected on CRC
or datalink hits,

n32CRC ERR
LBRC Errors — A count ot CRC errors detected since initial fl‘dﬂ"lt Syne hmm/dtmn or the last test
art. RO evrors sre counted only when ESF framing is detoomed BRI

n34FRAM LOS
Frame Losses — A count of discrete losses of frame synchronization since initial frame synchroniza-
tion ot the last test restart.

n40RX FREQ
Receive Frequency - The frequency of the clock recovered from the received data.

s in b]t mni frame positions.

- DSOB frame synchronization must be established to dlspldy the resuit.

n106 CKSUM
Checksum — The result of the comparison between the received Caller ID checksum and the embed-
ded checksum contained within the captured Caller 1D message. Only displayed when a checksum error
oceurs {OK or ERROR),
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523

n ER PKCRC
CRC Errored Packets — A count of packets with CRC errors detected since test restart. This resnlt is
available when 857 MON or ISDNMON is selected.

n DISC PKTs
Discarded Packets — A count of discarded packets since test restart. Discarded packets include pack-
ets with seven successive ones (aborts), terminating flag out of alignment, not a multiple of 8 bits,
packet too long, or packet too short. This resultis available when SS7 MON or ISDNMON is selected.

n NACKs
Negative Acknowledgments — A count of Backward Indicator Bit (BIB) field state transitions since
test restart. A NACK identifies a transmission error is received in the far-end device. Only packets with
good CRCs are used for this calculation. This result is available when 857 MON is selected.

5.2.2 Silatus Message
In addition to test results, the following status messages appear in the SUMMARY category.
RESULTS OK
This message is displayed if a signal is detected and no errors are counted.
RESULTS UNAVAIL
This message 1s displayed if a signal has not been detected.
POWER LOSS
This message is displayed at power-up if the power has been turned off or when power to the unit has
been interrupted. This message is cleared when power has been restored and a test restart is performed.
SIGNAL LOSS
This message is displayed if the cabling from the Line 1 or Line 2 jack is removed. This resait replaces
RESULTS OK when it occurs, This message 1s cleared when the signal has been restored and a test
restart = performed. '
NOT B8ZS COMPATIBLE
The received signal is not B8ZS compatible, occurs when transmitting B8ZS encoded ALL ZEROS
over & circuit containing equipment not opticned for BEZS coding.
n 1's DENS VIOLATED
The T1 signal violated the ones density criteria, there must be at least n ones in 8(n+1) bits.
FAILED PAT wianx : :
This message is displayed when a BRIDGTAP o “Iw’ LTIPAT pattern fails. xxiom is mc failed pattern.
_Ji;mten 51 Sriv s M F‘v i_c,‘“&;-:ﬁ.@%%
The SLC-96 datalink maintenance and alarm messages are dJse dl%playad in the SUMMARY category with
the Enhanced ESF/SLC Option installed.
The maintenance field {M1 to M3) controls customner loop testing between the Central Office Terminal
{COT) and Remote Terninal (RTY. This field links the Central Office (CO) pair gain controlier access to the
costomer loop over a bypass pair which bypasses the DS1 circuits. The T-BERD 224 can monitor the pro-
cess. The folfowing maintenance messages indicate that the bypass procedure is in progress:
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n MAINT HOOK/SEIZE
SLC On-Hook/Seize RC Maintenance Message— This message appears when either the On-Hook or
Seize RC message is received. :

n MAINT PROCEED
SLC Proceed CR/ RC Maintenance Message — Receiving the message from the COT, the COT is
asking to proceed. Receiving the message fromthe RT, the RT is ready to continue.

n MAINT TEST ALRM
SLC Test Alarm CR/ RC Maintenance Message— Fither the COT or the RT has failed the bypass pro-
cedure,

These messages occur between the COT andRT in approximately 2 seconds. However, if the bypass
sequence fails, the Test Alarm CR/RC message is transmitted. When the pair gain controller initiates the
bypass, the COT sends the On-Hook message to the RT. The RT connects the customer loop to the bypas -
pair and returns the On-Hook message to the COT. The COT then sends the Channel Test A and B bit signal-
ing pattern to the RT identifying the channel being bypassed. The RTin turn seads the Seize RC message 10
the COT indicating the channel has been switched. The COT receives the Seize RC message and sends a Pro-
ceed CR message te the RT asking if the bypass is complete. If the bypass is complete, the RT returns the
Proceed RC message to the COT. The COT in turn notifies the pair gain controller that the bypass is com-
plete and loop testing can proceed.

8.24 Major and Minor Alarms

The alarm field (A1 and A2) identifies conditions that cause disruptions in customer service, changes in sig-
nal quality, changes ia signal path, and mechanical integrity of the system. The alarms are generally classi-
fied as major and minor alarms.

Major alarms indicate system failures that cause disruptions in customer service. Minor alarms indicate sys-
tem conditions that occur to prwent a magor alarm or identify a fdi Llld Im)p The T-BERD 224 displays the
11]& d;c!i‘hh . . .

A DATLINK SYNC LOSS
Datalink Synchronization Loss — Datalink synchronization is lost on the indicated line.

n FE LOOP PROTECTION
SLC Protection Line Far-End Loop Alarm — Indicates the protection line is in Joopback.

i FE LOOP SHELF (x)
LC SBhelf Far-End Lcr‘p Az!ar"? ----- — The indicated T)S? shelf i
B T or [BERLS ;w\\;‘? S5

win
v oEiy

loopback. (x) indicates which shelf

ALM (x) on wﬁc:rr P
; x5 iadi-

(\r'i‘)_lh Suzﬁig_hgﬂ {Q {htn }}rr\rp(‘{qxn i1 n(m:‘:_ :

SLC ALM MAJOR
SLC Major Alarm — A condition characterized by a loss of service to subscribers served by a shelf or
shelf group. I a shelf alarm (Ln SLC ALM SHELF (x)} is also reported, this result is not displayed.

n SLC ALM MINOR
SLC Minor Alarm — A condition characterized by a non-service affecting fault. If a far-end loop alar
message is reported for the same line (1.1 or L.2), this message is not displayed,

Ly
:
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n SLC ALM POWER/MISC
SLC Power/ Miscellaneous Alarm - AnRT state in which power loss or miscellanecus conditions
have occurred.

n SLC ALM SHELF (x)
SLC Shelf Alarm — A coadition characterized by shelf loss of operational integrity. (x) indicates the
shelf (A, B, C or D) generating the shelf alarm.

SW PROT FAILED
Switch to Protection Line Failed — During either a far-end loopback or a switch to protection line
sequence the switch o protection line operation failed.

525

The following messages only apply when the Smart Loopback/Command Codes Option is installed, and

intelligent network equipment is being tested.

{LR UP/DOWN
Inteliigent Line Repealer Looped Up/Looped Down — This message accompanies the address of the
intelligent line repeater that is looped up or looped down.

IOR UP/BOWN
intelligent Office Repeater Looped Up/Looped Down — This message accompanies the address of
the intelligent Office repeater that is looped up or looped down.

IN PWR LP
Intelligent Line Repeater in Power Loop — This message accompanies the address of the intelligent
line repeater that is looping power

PGM ARM
Programmable Repeater Arming Configuration — This message displays the pl{)ﬂmmmdhlc repester
di’ﬂi}n” pa ”“”‘l ration,

PGM CODE
Programmable Repeater Code Detection Configuration — This message displays the programmable
repeater code detection configuration.

PG AlS
Programmable Repeater AlS Configuration— This message displays the programmable repeater Al
configuration.

PGM BLKCF ‘
Progra mmal!e Rapeater CPE Arming B’es&' (‘ *"‘%?gurationw— This mess the programma-
ble repeater P‘ arming block Loﬂﬁtﬂimi;f;” S -

"--:..pGM?mF ; S CEE n . N PR S

ngrammable Repeater T:meout Conf:guranon— Ihzs message dasplays Lhe pi()"mmmdble mpuater
timeout configuration.

RPTR PROG
Programmable Repeater Programmable Configuration — This message displays the programmabie
repeater programmable configuration.

56
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52.6

5.3

S57 Status and Alarm

The following messages only apply when the S§7 Option is installed and the channel format and $S7 MON
source configuration are selected.

n BUSYSTATUS
Busy Status Alarm — Receiving end of the signaling link has detected traffic congestion and is send-
ing a message to the opposite end. This message is sent to the transmitting end to distinguish between
congestion and failares in the signaling link.

n EMRGNCY ALIGN STAT
Emergency Alignment Status Afarm — Signaling link is being realigned with the emergency align-
ment procedure. The message is sent, after having started an initial alignment, the ouvt of alignment, nor-
mal alignment, or emergency alignment status indication is received and the terminal is in the
emergency alignment procedure.

n NORMAL ALIGN STAT
Normal Alignment Status Alarm— Signaling link is being realigned with the normal alignment proce-
dure. The message is sent, after having started an initial alignment, the out of alignment, normal align-
ment, or emergency alignment status indication js received and the terminal is in the normal alignment
procedure.

n OUT OF ALIGNMENT
Out of Alignment Alarm — Signaling link is not aligned. The message is transmitted when the initial
alignment has been started, and the out of alignment, nermal alignment, or emergency alignment status
indication has not been received from the signaling link.

n OUT OF SERVICE
Out of Service Alarm — Signaling link terminal is out of service. The message is transmitted when the
terminal cannot transmit or receive MSUs. This message does not appear during a processor outage.

BOCESR OUTAGE . - . -
otessor Cutage Afarm— [Local processor outage or failure hix
Mhessage, [his message is wansidtied by Level 2 when e s

functional Levels 3 and/or 4.

securred B ihe swich send

ENaing messages caninol be transieired to

LOGIC CATEGORY

Tabie 5-3 lists the results messages and the option that makes them available.

LOGIC Category 7

Option™ |~ Cption
nid BER nl2 DEG MN
T1 BERT Test | n03 EFS (3.821 Performance Analysis Test | n13 “DEGMN
Results ni6 % EFS Results nld UNAV §
n7 SYN ES nl5 %AVLBL
n0800S SEC nl6 CSES
nOGPAT SLP
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Logic errors are based on discrepancies between the transmitted and received bit stream. Logic errors are not
available until pattern synchronization is obtained. If signal, frame, or pattern synchronization are lost dur-
ing testing, the logic results stop accumuiating.

5.3.1 TestResulis, T1 BEHRT
nGOBIT ERR
Bit Errors — A count of received bits that have 2 value opposite that of the corresponding transmitted
bits after pattern synchronization is achieved.
nO1ASYN ES
Asynchronous Errored Seconds — A count of test seconds where one or more bit errors occurred.
104 BER
Bit Error Rate — The ratio of bit errors to received pattern data bits,
n05 EFS
Error-Free Seconds — A count of the seconds during which patiern synchronization was maintained
through the entire second and noe bit error occurred.
n0s % EFS
Percent Error-Free Seconds — The ratio, expressed as a percentage, of error-free seconds to the total
number of seconds during which pattern synchronization is present.
nd7 SYN ES
Synchronous Errored Seconds — A count of errored seconds synchronized to the occurrence of an
ervor (the eount and time intervals begin with the occurrence of an ecror).
n0800S SEC
Out—oﬂSwwﬁmn'zatfon Seconds — A count of seconds during which pattern synchronization was not
maintaines 3 v the entire second,
n09PAT SLP
Pattern Slips — A count of the total number of pattern slips detected since the beginning of the test,
The result is only valid when using pseudorandom test patterns. A pattern slip isa difference (one or
more bits are missing or added) between the transmitted and received test patftern.
532 Test Resu!tg@_i__ﬁﬂam_ Performanece Analysis
n10 SES __ _ B _
Severely Ervored Seconds — A count of ssccads during which the bit erfor sreater than 10°
witi_u’n T ' . '
rﬁ 1 eiﬁhg LN SR : L ; : :
Percent Severely Errored Seconds — The ratio, expresscd as a percentage, of severely errored sec-
onds to the number of available seconds.
n12 DEG MN
Degraded Minutes — A count of minutes in which the bit error ratio was greater than 107,
5.8
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n13 %DEGMN

Percent Degraded Minutes — The ratio, expressed as a percentage. of degraded minutes to the number
of available minutes,

n14 UNAV S
Unavailable Seconds — A count of unavailable time per CCITT G.821.

n15 %AVLBL

Percent Availability— The ratio, expressed as a percentage, of available seconds to the number of test
seconds,

n16 CSES
Consecutive Severely Errored Seconds — A count of the number of groups of three or more contigu-
ous seconds in which an error rate greater than 10° was found in each second.

5.4 BPV & FRAME CATEGORY

Table 5-4 lists the results messages and the option that makes them available,

Table 5-4. BPV & FRAME Category

Option Message Option Message
nl7F FR ES n25 BPVS
nl8F F SES n26BPV SEC
nl9F BPV S n27 BPV RT
n20F SLP S n28& FRM ES
n21PRM TIM n20FRM SES
n22F CRCE n3FRM ERR

Enhanced ESF/SLC

I Mainframe

Test Re ) nZIPAY SRC | Test Resalis - oo
o n FHICRC o
n LG CRC
n FMD CRC n34FRM LOS
n FMHCRC n3SFR1.S S
nF SICRC n36CRC SES
nF SV CRC n37CRCERT

ar violations and frame erro

1t “T!}}:_;'

LR 2

rs are available when monitoring T-Carrier spans that are transmitting Hve

ssults, ]

Far-End Frame Error Seconds — A count of seconds in which one or more frame errors were received
at the far end. This result reads the PRM Frame-Synclronization-Bit Error Event B#t {FE = 1) status.

n18F F SES
Far-End Severely Errored Framing Seconds — A count of seconds in which two or more frame errors
were received in less than 3 ms at the far end. This result reads the PRM Severely-FErrored Framing
_E__vent Bit (SE = 1) status.

—
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n FSVCRC

nigF BPV 8
Far-End BPV Seconds —- A count of seconds in which one or more BPVs were received at the far end.
This result reads the PRM Line-Code Violation Event Bit LV = 1) status.

n20F SLP S
Far-End Controlled Slip Seconds -— A count of seconds in which controlled slips were received at the
far end. This result reads the PRM Controlled-Slip Event Bit (S1. = 1) status. In addition, the T-BERD
224 transmits the PRM with the Conftrolled-$lip Event Bit (SL} set to (0.

nZ21PRM TIM
Received Performance Report Time — A count of the total number of seconds, since test restart, in
which a valid PRM was received.

n22F CRC E
Far-End CRC Errored Events — A count of the minimum number of CRC errors reported in the n F ST
CRC to n F SV CRC results in the BPV & FRAME category. This result reports on the accumulated
PRM CRC Error Event Bit {G1 to G6) results. A *“>" {greater than) preceding the count indicates that
Bins 2 through 6 are nonzero.

n23PAY SRC
Far-£End Payload Source/Loopback—Identifies the direction of the PRM according to the PRM Com-
mand/Response Bif {C/R} and the Payload Loopback Activated Bit (LB). In end-to-end applications, a
customer generated PRM is indicated as CUST (C/R = 0 and LB = 0) and a carrier generated PRM is
indicated as CARR {C/R = | and LB = () in the display. In payload loopback applications, the customer
generated PRM is indicated as CUST LOOP(C/R =0and LB = I) in the di‘;pldy In customer loopback,
the carrier generated PRM is indicated as CARR LOOP (C/R =1 and LB = 1} in the display.

n F St CRC
Far-End Single CRC Errored Seconds -~ A count of seconds with only 1 CRC error received at the tar
end. This result reports on the first PRM CRC Error Event Bit (Gl = 1).

nFLOCRC
FarErd #.,.em CRC Errored Seconds — A count O’f seconds with 2 to 5 Ci N‘é EFTOTE rummad n {hc s1g-
nal l\..\.i..l\’l,d ab the vav end, TTis result reprors o i second PRM CRC Error Dvenn 30 (G2 = 1)
nFMDCRC

Far-End Medium CRC Errored Seconds ~— A count of seconds with 6 to 10 CRC errors reported in the
signai received at the far end. This result reports on the third PRM CRC Error Event Bit (G3 = ).

n F MH CRC
Far-End Medium High CRC Emored Seconds— A connt of seconds with 101to 1(( }(“R(‘ £ITOrS rvpmw in the signal
recelved & the Tar end, Thigresalt rc;xmx sy i gL HE mw r’RM CRC Ervor Bvent BRAGS =T :

n FHICRC
Far-End %'*:g; CAC Errored Secands — a PReHae
o hc ‘ﬂ"u«ii ELLchJ at 13&&; uLi‘ Llsu T His fesui 5

Far-End Severe CRC Errored Seconds — A count of seconds with 320 to 333 CRC errors reported in
the signal received at the far end. This result reports on the sixth PRM CRC Error Event Bit (G6 = 1).

S-10
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542 TestR lts, Mainfr

n25 BPVS
Bipolar Viclations — A count of BPVs since the last test restart (excluding intentional violations found
within B8ZS codes),

h26BPV SEC
Bipolar Violation Seconds — A count of secoads within which one or more BPVs occurred since the
Tast test restart,

n27 BPVRT
Bipolar Violation Rate — The ratic of BPVS to total bits.

n28 FRM ES
Frame Errored Seconds —— A count of seconds during which one or more frame errors occurred since
the last test restart.

n29FRM SES
Frame Severely Errored Seconds —- A count of seconds during whick 12 or more frame errors
occurred (D4 framing only).

n30FRM ERR
Frame Errors — A count of frame errors detected since initial frame syne. For D1D, D2, and D4
{Superframe) frame errors are counted if either an F or F_frame bitis errored. For SLC- 96 framing,
frame errors are counted if F bits are errored. For ESFdnd ESFz framing, frame errors are counted only
if an error is found on the frame bits. Frame errors are not detected on CRC or datalink bits.

n31FRM ERT
Frame Error Rate — The ratio of frame errors to the number of analyzed framing bits, See frame errors
{FRM ERR) above.

BCERR .
B Errors A c

citrt, CRC envors we counted enty when B3F framing is dewecied,

i {53

{ wi { ‘Ri errors (ICILLlLd Since unimi

n33 CRC ES
CRC Errored Seconds - A count of seconds within which one or more CRC errors were detected,

n34FRM LOS
Frame Losses — A count of discrete losses of frame synchronization since initial frame synchroniza-
ion or the last test restart.

st of seconds within which
n,ilz ommmm o1 zlm tast1estrestast. This |

RC SES
CRC Severely Errored Seconds — A count of seconds during which the total number of CRC errors
and frame synchrenization losses equaled 320 or more.

n37CRC ERT
CRC Error Rate — The ratio of CRC errors to the number of extended superframes received.

T-BERD 224 | st LN
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55 SIGNAL CATEGORY
Tabie 5-5 lists the resuits messages and the option that makes them available.
Table 5-5. SIGNAL Category
Option Message
Enhanced ESF/SLC Test Results i nli0 ALRM
240RX FREQ
ndl RX LVL
nd2 RX LVL
Mainframe Test Results 243 RX LVL
aintrame pest nesuits 05 1TM SLIP
nd2SLP SEC
n58 TRAFFIC
n56 TRAFFIC
n50SPX CUR
T1! BERT Test Results
ns3 DELAY
Signal category results analyze the characteristics of the input signal.
5.5.1 TestResulis, Enhanced ESF/SLC
ni1{10ALRM
Alarm Field Format— Identifies the received SLC datalink alarm field format as either 13 bit or 16 bit.
This test result is only available when the Enhanced ESF/SLC Option is installed.
552 Tes!Results. Meintrame

na3 X LVL.

n40RX FREQ
Receive Frequency (Hz) — The frequency of the clock recovered from the received data.

n41 RX LVL
Receive Level (in dBdsx) — The level of the received signal in dB, relative to a standard 3-volt
base-to-peak signal (DSX level).

n4Z RK LVL o _ _
Receive: Ls:%fe:" {irz B} - The power level of an viiiramed all-ones signal {ay
detectady. ’

¢ only when. fx}‘*} is

: Recelve Level fin vy -;‘} i ;he iu;s:? wi therg gmi in }}ea&‘m-ﬂe(x .
dhphiygu as voits (V7 w fien LhL sigial level 8 greater than 1 voltor as mlin\.biis (VG w hc.i‘l the signal

level is less than | vo] .

51

n51TM SLIP
Timing Sflips — The frequency deviation of uncontrolied clock slips between two input signals mea-
sured in positive or negative shifts in bit and frame positions.

Tk

v
~—
g
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n52SL.P SE
Slip Analysis Seconds — A count of test seconds during which Timing Slip Analysis occurred.

n55 TRAFFIC
Traffic Results — A display of the A and B signaling bits for all 24 channels of T! on LINE 1 and
LINE 2. This result uses the entire display to show the signaling bit states for each line of 24 channels in
4 fields of 6 channels each.

The TRAFFIC result uses the entire display window. To refurn to the normal display, press the appropri-
ate RESULTS Blank or Arrowed switch.

n56 TRAFFIC
Traffic Resuits (For ESF and ZBTSI framed signals) — A display of the A, B, C, and D signaling bits
for all 24 channels of T1 on LINE 1 or LINE 2. This result uses the entire display to show the signaling
bit states for each Hne of 24 channels in 4 fields of 6 channels each.

The TRAFFIC result uses the entire display window. To return to the normal display, press the appropri-
ate RESULTS Blank or Arrowed switch.

55.3 TestResuilts, T1 BERT

n50SPX CUR
Simplex Current — The magnitude of the simplex current flowing between the LINE 1 receiver and
LINE 2 transmitter, or LINE 2 receiver and LINE 1 transmitter. The line number is determined by the
DROP switch setting. The result measurement range is 0 mA to 250 mA with an accuracy of 22 mA.

n53 DELAY
Round Trip Delay — The time it takes a pseudorandom test pattern to be transmitted and recetved in a
toopback test. Consult the Test Pattern Technology Card or Section 3 of the T-BERD 224 Reference

nual for the appropeiate fext pattern, The result can measure sound trip delay from 0324 moie 10

5.6 TIME CATEGORY

Table 3-6 lists the results messages and the option that makes them available.

Table 5-6. TIME Category

Time-related measurements are available in this category.

T-RERE 224 } B hEYR}
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5.6.1

552

57

Test Resulis, Mainframe

n70SGLS S
Signal Loss Seconds — A court of seconds during which signal synchronization was lost or not
achieved since the last test restart.

n71ALM SEC
Alarmed Seconds — A count of seconds during which a yellow alarm, unframed all ones (AIS}, or
excess zeros alarm was detected. Continues to count through signal loss ence an alarm condition i
detected.

72TST LEN
Test Length — The length for a timed test, in HHH:MM:SS format. The test length is set using AUX
03 TES LEN function.

n73ELAP TM
Elapsed Time — The time in hours, minutes, and seconds since the last test restart after a signal has
been detected. Elapsed time continues to increment during signal losses.

74TST END
Test Ends — The time remaining in a TIMED test using the HH:MM:SS format. “###¥" is dispiayed
when the T-BERD 224 is in CONTINUGOUS test mode.

75 TIME
Clock Time — The time of day using a 24 hour {military) clock in the HH:MM:SS format.

76 DATE
Calendar Date — The date in the MMM DD YY format,

Test Results, Enhanced ESF/SLC

SLE Adgian Seconds - A count of sceonds duting which a SLC-96 Datuling Adunm wus deteced,

CHANNEL CATEGORY

Table 5-7 lists the results messages and the option that makes them available.

Tabie 5-7. CHANNEL Category

Option R | Resuil

Option © Result _
Caller I Test Resulis R-300 Link Statistics Test Resuliy n PACKETS,
TG MBG DUR T R AR PRCRE
nl0% MK LVL n PKTES
n10% MK FRQ nPKT ERT
nl {0 SPLVL niNFO PKT
nlii SPFRQ nRR PKT
§-14 T RERD 224 o Lser's Moemel]
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Table 5-7. CHANNEL Category (Continued)

n166 CKSUM

Option Resuit Option Resuit
DDS Test Results n80RCV BYT TR-303 Call Trace Test Results CALL STATE
n95 RCODE LINE
r9ODDS FE CALL TYPE
n88% IN SR DS1/DSO
Digit Analysis Test Results nl04FQ/LVL ORIG SRC
nl105FQ/LVL DISC SRC
$87 Call Trace Test Results CALL STATE CAUSE
CALLED NM VI Testing Test Results n84 3KFLAT
CALLING NM 85 3K NCH
opC %6 C-MSG
DPC 87 C-NCH
CAUSE %8 S/N
189 DC-OFF
S87 Link Statistics Test Results nPACKETS 190 P/AR
nMSUs n91 PAR LV
nFISUs n92 ERL
alER PKCRC n93 SRL-H1
nPKT ES n94 SRL-LO
nDISC PKTs Mainframe Test Results n81VE FREQ
nPKT ERT n82 VF LVL
nNACKs Signaling Test Results nl100 DELAY
nER MSU 101 BUR
n%UTIL. 1102 ADDR
nESSU PRI ISDN Link Statistics Test Results { n PACKETS
| Trace Test Results CALL STATE n ER PKCRC
Bt e
nINFO PKT
NETWORK 1D nRR PKT
ORIG SRC
DISC SRC
CAUSE
Information on the selected channel is available in this category.
Hesulls, _é;;_ai%éf“m-:_.” _ o
eiay - The pertid. Qi':_u._mf{__{-;gf;w_eexf._-_ﬂrj,;'a indicated eventof digitan : __;_wé_f_:_t g}'{ diglt o

Checksum — The result of the comparison between the received Caller ID checksum and the embed-
ded checksum contained within the captured Caller ID message. The result is dispiayed as either OK or
ERROR. I an error is found, the result is also displayed in the SUMMARY category.

T-BERD 224 _ _ R : EE A
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57.2

5.7.3

By _'nwmafui.

5.7.4

n107 MSG DUR
Message Duration — The total duration in milliseconds of the transmission of the FSK information. Tt
is the difference between the time of channel seizure and the receipt of the checksum (end message).

ni08 MKLVL
Mark Level —The average carrier level {in dBm) of a Mark (logical one).

nt09 MK FRQ
Wark Frequency — The average frequency (in Hz) of a Mark.

nti0 SPLVL
Space Level — The average carrier level (in dBm) of a Space (logical zero).

nt11 SP FRQ
Space Frequency — The average frequency (in Hz) of a Space.

Test Resulis, DDS

nBORCY BYT
DDS Received Byte — Displays the received 8-bit byte of the selected channel. If the received byte is
recognized as a control code, the control code name is displayed in the n95 RCODE result.

n%5 RCODE
Received DSO Control Code— Displays the name of the received DS code identified in the n§G RCV
BYT result (see Table 5-11).

n96DDS FE
DDS Frame Efrors — A count of DSOB frame errors detected since the last test restart. Subrate DSOB
frame synchronization must be present.

nog%IN S8 . - e
Fercent of in-Service Sits — The pw Lmut ¢ of time the DDS control bif hiy 8} 4 i The control bit
state s deternined by & jorily veie of Hiree bis and excludes transitons veusod by secundaty Clinne!
activii'y.

fest Resulls, Digit Analysis
The following test resuits are only available when the Digit Analysis Option is instafled.
AI0AF QA VL

Lower BTP‘«%FA%#F Tone quueney and Leve! — The Jower DTME/MF towe frax
level (dBm). Seo Tubie 5-14) and Table 5-12 for the st of the DTMF and ME

oy (Hizy drzd signul
'uf""q«(.n{u 1S,

o DT T = F“mmééw’:vfy B Level 2 Thahip mea DTMEMF oy v {E
level (dBm). See Table 5-10 and Table 5-12 for the hst of the D'FME and MF tone frequencies.

Test Resyls, SS7 Link Statistics

The following test results are only available when the SS7 Call Trace Optien is installed.

576
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n PACKETS
Packets  The count of error-free packets (or signal units) detected on the link since test restart, Pack-
ets include Message Signal Units (MSUs), Link Status Signal Units (LSSUs), and Fili-In Signat Units
(F1SUs). This result is available when §§7 MON is selected.

n MSUs
Message Signal Units — The count of error free MSU packets detected since test restart. MSUs con-
tain messages and useful information. This result is available when $S7 MON is selected.

n FISUs
Fill-in Signal Units — A count of error free FISU packets detected since test restart. FISUs keep the sig-
naling link “alive” when no other information is being transmitted. This result is available when S§7
MON is selected.

n ER PKCRC _
CRC Errored Packets — A count of packets with CRC errors detected since test restart. This result is
available when SS7 MON is selected.

n PKT ES
Packet CRC Errored Seconds — A count of seconds with at least one errored packet detected since
test restart. PK'T ES help to determine if the error type 1s constant or intermittent. This result is available
when 557 MON is selected.

n DISC PKTs
Discarded Packets — A count of discarded packets since test restart. Discarded packets include pack-
ets with seven successive ones (aboris), terminating flag out of alignment, not a multiple of § bits,
packet too long, or packet too short. This resultis available when S§7 MON is selected.

n PKT ERT
Packet CRC Ermr Rate e

ount of CRC Errored Packets (ER !"K(’R()dmdu& by the mm! number
¢ total number of discarded packets s t2al
hen SS7 MON is selected. . .

Negative Acknowledgiments — A count of Backward Indicator Bir (BIB) field state transitions since
test restart. A NACK identifies a transmission error is received in the far-end device. Only packets with
good CRCs are used for this calculation. This result is available when S87 MON is selected.

n ER MSU
Errored Message Signal Units - A count of MSU packets with CRC errors detected since test restart,
acket is an MSU if the 1. enﬂth ind]uamr (1.h ?lald is between 3 and 63, Thls rf:wlt 15 ava;]abk’ when
MUI\ is sekucd o

i )
of MSU Uiiilzation — At

t of good MStis (M
is. (D‘ SC PRTS) since

n LSSUs

Link Status Signal Units — A count of error free LSSU packets detected since test restart, LSSUs pro-
vide link status messages that indicate the “health™ of the link. This result is available when SS7 MON
is selected.
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Channel Category
57.5 TestResults, SS7Cal T

s opc

: CAUSE

The following test resalts are only available when the S5§7 Call Trace Option is instatled. None of the follow-
ing call wace test results appeéar in the SUMMARY category.

CALLSTATE

Call State — Displays state of the current call. During a search for a call, the message, SEARCHING
appears; all other results display UNAVAIL. The following messages indicate the state of a traced cali:
INIT ADDR - Initiated Address message has been detected (cali has been initiated).

ADDR COMP - Address Complete message has been detected {the receiving end has recognized
the initial Address Message).

ANSWERED - Answered message has been detected (call has been received).
RELEASED - Release message has been detected (call has terminated).
REL COMP - Release Complete message has been detected {call has been terminated at both ends}).

Result does not display information on any other messages.

CALLED NM

Called Number — Identifies called number contained ir the Initial Address Message. Result only dis-
plays digits and not any other Called Number information elements (e.g.. Type of Number and Number-
g Plan Identification).

The result displays up to 26 digits of a number in 3 windows {NM to NM,, displayed as required} at 10
digits (D to 9, #, or *} each. Greater than (>} and less than (<) signs appear on either end of the result
when the called number exceeds the window limit. UNAVAIL appears during the initial call trace
search. NM, and NMy oniy appear when the number exceeds the previous window limit.

CALLING NM

Calting Numbw —— ldemhf*& m!ium number ¢ nmanmd in %hL inmal Addrr’w mes
plays & and not’y o g ‘ﬂ‘w'mb
identificai 1 . 3
ber is “presentation restricted” (mslramem LhCCkR Prcsentauon Endualor 11@16) The lb’sﬁlt is piescmcd
in the same manner as the CALLED NM result.

& 13
(R

OPC

Origination Point Code — Identifies the call originaticn source contained in the Initial Address mes-
sage.

Destina« fon F’omf Code — Idemifies the call dt stination source contained in ;hﬂ Imrsa Address mes-
sage. :

- Cairse Vaite <o Displavs \av}’SV or *zt,w ihe as x(.()ﬁﬁ(‘ti’(,{i ar rckascu ” mpears @k w1 i
3 digit rmmbu and is recovered from the (,dusa Information Element. The most recent cause value
detected s displayed. (Press the AUX switch to display AUX 99, on-line help, which describes the indi-

cated cause value.) Refer to Table 5-8 for more information on $57 CauseValues.

TRERI 22 o Users Manmal
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Table 5-8. S$57 Cause Values

Cause Value Definition
1 Unallocated (Unassigned} Number
2 No Route To Specified Transit Netwaork
3 Ne RouteTo Destination
4 Send Special Information Tone
5 Misdialled Trunk Prefix (No Procedure Specified For 11.5. Networks)
8 Preemption
9 Preemption — Circuit Reserved For Reuse
16 Normal Call Clearing
17 User Busy
18 No User Responding
19 User Aferted, No Answer
20 Subscriber Absent
21 Cail Rejected
22 Number Changed
23 Redirect To New Destination
27 Destination Out Of Order
28 Invalid Number Format (Address Incomplete)
29 Facility Rejected
31 Normal, Unspecified

Resource Unavailable
No Circuit/Channel Avaifable
Network Out Of Order

Temporary Failure

Swich Eavipment Congestion

wation Discarded

St hanpeT Not Avaifahie
adl }3]0\..de
navailable Or Unxpaulztd

Resources U
Service or Option Unavailable

Requested Facility Not Subscribed

Quigeing Calls Barred Within CUG (No Procedure Specified For U.S. Networks)

Incoming Calls Barred Within CUG (No Procedure Specified For U.S. Networks)

Bearer Capability Not Authorized

lity Not Presently Av“?h\h!"

thepriber Clacg

Unﬁy Rusmuud Dzu{.ﬂ lnmrmamm Bearer Cdpdhiii[) lsAvaﬂdb]c

Service Or Option Not Implemented Or Unspecified
Invalid Message (For Example, Parameter Out Of Range)

&7 User Not Member Of CUG (No Procedure Specified For U.S, Networks)
88 Incompatible Destination
91 Invalid Transit Network Selection

g3 Invalid Message, Unspecified
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Table 5-8. S$87 Cause Values (Continued)
Cause Vaiue Definition
Protocol Error (For Example, Unknown Message)

97 Message Type Non-existent Nor Not Implemented
99 Information Element Non-existent Or Not Implemented
102 Recover OnTimer Expiry
103 Parameter Non-existent Or Not Implemented — Passed On
110 Message With Unrecognized Parameter Discarded
i1 Protocol Error, Unspecified
127 Internetworking, Unspecified

5.7.6 TestResults, TR-303 Lin Statistics

The foliowing test results are only available when the TR-303 Option is installed.

n PACKETS
Packets  The count of error-free packets (or signal units) detected on the link since test restart. Pack-

ets include Message Signal Units (MSUs), Link Status Signal Units (1.S8Us}, and Fill-In Signal Units
{FISUs).

n DISC PKTs
Discarded Packets — A count of discarded packets since test restart. Discarded packets include
packets with seven successive ones {aborts), terminating flag out of alignment, not a multiple of 8§ bits,
packet too long, or packet too short.

n ER PKCRC
CRC Errored Packets — A count of packets with CRC errors detected since test restart,

n PKT ES

Wit gt lenstone errosed
ype is constant or intennitent,

west restart. PET ES help to determine if the

n PKT ERT
Packet CRC Error Rate -— A count of CRC Errored Packets (ER PKCRC) divided by the total pumber

of packets (PACKETS} plus the total number of discarded packets (DISC PKTS) detected since test
restart. Counts errors regardless of AUX 40 setting.

n INFO PKT

fnformafion Faokels — A count of all laver

v st pestart. Thig

determines ¥ ayor 3 information is being ¢

n BR PKT
FRecsive

r Hoady Packets - A count of all inyer 2 Receiver Ready (RR) p
ese Messages are keep alive messages and determine if the Hik i1

mformation:

5.7.7 TestResults, TR-303 Cali Trace

CALLSTATE
Displays state of the current call. During a search for a call, the message, SEARCHING appears; all
other resuits display UNAVAIL. The following messages indicate the state of & traced call;

R R
ler's Masi!

My
[
—
R

—

e

s

l

==

~—

e

b

3

i



SECTION 5 - TEST RESULTS
Channel Category

INITIATED - Call initiated {SETUP message detected).

CONNECTED - Call connected (CONNECT message detected).

DESCONNECT - Cail disconnected (DISCONNECT message detected).

RELEASED - Call released (RELEASE or RELEASE COMPLETE message detected).

LINE
Dispiays Line Value which identifies the subscriber line number (protocol call reference value) from 1

to 2048.

CALL TYPE
Identifies the call type from the CRV Suffix section in the SETUP message. The folowing messages
appear indicating the detected call type:

POTS — POTS call being traced.

ISDN B1 — Basic Rate ISDN B1 channel call being traced,
ISDN B2 — Basic Rate ISDN B2 channel call being traced.
UNKNOWN — Call type is not recognized or not supported

DS1/DS0
Identifies the DS1 and DS0 assignment of the traced call from the Channel Information Flement of

the following messages: SETUP or CONNECT. The DS1 result displays 1 to 28. The DS0 result dis-
plays | to 24,

ORIG SRC
Identifies the call origination source (CO or RT) from the C/R bit in the Layer 2 Information frame

keader carried in the original SETUP message. The T-BERD 224 line number. whnh the call was
i ’i I or 1.2}, The following messages appear: ' o

‘ceived on, igalso xrdu

o the.centraloffice on Ling '

Ty Call o*xwm%r*o from the central offive on Line
RT (L.1) - Call originated from the remote terminal on Line 1.

RT (L2} - Calt originated from the remote terminal on Line 2

DISC SRC
Identifies the call disconnect source (CO or RT) from the C/R bit in the Layer 2 Information frame

ileddcr carried in the ilrst DISCONNFCT RELEASL or RELEASE COMPLFTE message, The

FERIY 274 line Fhe foll ;vmw

SSASLS ADpEar:

RT (L1} - Call msuonnu,tw troln mc remoie terminal on me i

RT (L2) - Call disconnected from the remote terminal on Line 2.

CAUSE
Dispiays why or how the call was disconnected or released. The value appears asa | to 3 digit num-

ber, and is recovered from the Cause Information Element. The most recent cause value detecied is dis-

plaved. (PIP&\ the AUX switch fo display AUX 99, on-line help whmh descnbﬁs shc mdzcdred cause

54 o m» L{\{iﬁw of the TR- wfjxd
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5.7.8

Table 5-8. TR-303 Cause Value

Cause Value Definition
16 Normal Clearing
27 Destination Out Of Service
30 Response To Status Enquiry
34 Channel Unavailable
41 Temporary Failure
44 Line Unit Unavailable
47 Ring Failure
81 Invalid Call Reference
96 Mandatory Information Element Missing
97 Message Unimplemented
99 Information Element Unimplemented
100 {nvalid Information Element Contents

Test Results, VF Testing

n84 3KFLAT
3 kHz Flat Noise — A measure of the noise (dBrn) weighted with a 3 kHz flat filter. Used when quali-
fying data-grade circuits.

n85 3K NCH
3 kHz Notch Noise — A measure of the noise (dBrn) against a weighted 3 kHz fiat filter. A transmitted
1004 Hz tone is filtered out prior to the measurement for analog data-grade analysis. This measurement
includes quantization noise caused by analog/digital conversion in the CODEC.

ngs C-MSG. ... . - .
- E-Message Mojse - A measure of the s () weighted with 2 €
voice-grade analysis. This measurement determiines the noise on an idle chanmel.

woe filter for

n87 C-NCH
C-Message Notch Noise — A measure of the noise (in dBrnC) against a weighted C-message filter.
transmitted 1004 Hz tone is filtered out prior to the measurement for voice-grade analysis.

ng8 S/N
Signal-to-Noise Ratio — The ratio (in dB) of received signal fevel to noise level. The noise level 1s
measured with a C-message filter and the transmitted 10604 Hz tone is filtered out prior to measurement.

n8g DC-OFF - 7
DC-Offset — The average DC voltage level {4
W signals shduid have DC offsets of apprc

% 1 of the received anajog ¢
¢ zero mifivolts (B mV

vith respect to thne.

Peal to Average Ratio — The ratio (in P/AR units) of transmitted peak signal level of 16 non-barmon-
ically related frequencies to the average received level of the signal. This measurement is only available
when PAR is selected as the test.

n91 PARLV
Peak to Average Ratio Level — The RMS level {in dBm) of the received signal. This measurement is
only available when PAR is selected as the test.




SECTION 5 - TEST RESULTS
Channel Category

n92 ERL
Echo Return Loss — The ratic (in dB) of the power transmitted by the T-BERD 224 (o the power
reflected by the terminated circuit {ERL = 10 log (TX power/RX power)].

n93 SRL-HI
Singing Return Loss - High — The ratio (in ¢B} of the noise power transmitted for a shaped high fre-
quency band to the power reflected by the terminated circuit.

n94 SRL-LO
Singing Return Loss - Lo — The ratio (in dB) of the noise power transmitted for a shaped low fre-
quency band to the power reflected by the terminated circuit. Refer to Table 5-10 for Dual-Tone Multi-
frequency Codes and to Table 5-11 for Reportable DSO Control Codes.

Table 5-10. Dual-Tone Multifrequency Codes (DTM F

Low Frequency High FrequencyTones (Hz)
Tones (Hz) 1209 1336 1477 1633

697 1 2 3 A

770 4 3 6 B

852 7 8 9 C

941 = [¢] # D
Table 5-11. Reportable DS0 Control Co d e
Code ID Control Byte Description

ASC 01 1130 Abnormal Station Code. Generated by the OCU duce to a signal loss from the

] DEU/CSY, the DSU/CSL isn't attae
“LIR Block Code,

2, ora faulty x‘*‘f

<G 1680

DIDLE xIit i1t Data ModL [dle. Eqmvalcntto RTS set to ON, but no data isbeing sent hy the
computer
DSU x010 1100 Alternating DSU Loopback.
FEVY 101 1010 Far End Voie Byte. Last (Fourth) byte sent in latching loop up sequence.
LBE x101 0110 Loopback Enable. Third byte sent in the latching loop up sequence.
x111 0010 MIU Alert Code. Second bylc sent during an MJU loop up sequence.

B
':’.Uii senond 1380 L)i fein HE

200 D031

PRI

;pigur Cuiof Syne éﬁrmw
Tyrerra gation

X0IG 1010 Aliematng OCU L(}Upbdtﬁ\

RELEASE x111 1000 MIU Release Code.
TA x110 1100 Test Alert, First byte sent during an MIU loop up sequence.
TEST x001 1100 Test Cede. Sent in opposite direction during loop up.

TABERD 224 . L5230
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Table 5-11. Reportable DS Control Codes {Continued)

Code 1D Control Byte Description
TIP x0L1 1010 Transition In Progress. First byte sent during a DDS latching loop up
sequence. Also sent for DDS latching loop down.
UMC x001 1000 Unassigned Multiplexer Chanael. Sent by DS0-DP when no OCU-DP
installed in channel bank.

% = a subrate framing bit when the byte is transmitted or received as a DSCGB signal. Framing bit pattern deter-
mined by DSOB data rate.

x = a don’t care mode when the byte is received at a DSOA subrate.

x = a 1 when the byte is transmitted at a DSOA subrate.

x = a 0 when control codes (except IDLE) arc transmitted at the DSOA 36 kb/s rate.

x = adon't care mode when control codes (except IDLE) are received at the DSOA 56 kb/s rate.

x = a | whenthe IDLE code is transmitted or received at the DSOA 56 kb/s rate.

Refer to Table 5-12 for the Multifrequency Codes for the T-BERD 224.,
Table 5-12. Multifrequency Codes (MF

Frequencies {Hz) Multifrequency Signals

High Low | Digit and Control | Expanded Inband | TSPS Equal Access | CCITT System 5
900 700 i 1
1100 700 2 Caoin Colicet 2
1100 800 3 3
1300 700 4 4
1300 900 5 5
1300 L1100 6 6
1506 700 7 7
1300 900 8 Operator Released &
1500 ERIEEIEN B G RSV & ; 9
1500 | 1360 0 | Operatir Atlached L0

...... ;7{)(} .. o S A : R;hQB.__L‘;\ bt ST?’P ('.S“T.”‘i‘}“ . e Ny ‘:-udu 11
10V M : 1 STP (8T Congde 12
1700 FH00 KP Coln Return KP1
1700 1300 STIP (8T} KPpP2
1700 1500 ST Coin Collect ST ST

Operator Released

278 TestFesulls fsinlams
n81VF FREG

Voice Freguency — The frequency (Hz) ofa W tsae within a selected DS channel.

VF Level - The level (dBm)

wa VI tone within aselected DSO channel.

-

5.7.10 Test Besulis, Signalin

The feltowing test results are only available when the Signaling Option is installed.

i TS Vg oo Bt
E FohRiy 224 . Liver s Mona!
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5.7.11

5.7.12

n100 DELAY _
Delay — The period of time between the indicated event or digit and the previous event or digit.

n161 DUR
Duratien — The length of time during which the indicated event or digit occurred.

n102 ADDR
Address - The type of digit; DTMF, ME, or Dial Pulse.

Test Resulls, Primary Rate [SDN Link Siatistics

The following test results are only available when the Primary Rate ISDN Option is iastalled.

n PACKETS
Packets  The count of error-free packets (or signal units) detected on the link since test restart. Pack-
ets include Message Signal Units (M8Us), Link Status Signal Urits (LSSUs), and Fill-In Signal Units
(FISUs). This result is available when PRI MON is selected,

n ER PKCRC
CRC Errored Packets — A count of packets with CRC errors detected since test restart. This resuft is
avatiable when PRI MON is selected.

n DISC PKTs
Discarded Packets — A count of discarded packets since test restart. Discarded packets inciude pack-
ets with seven successive ones (aborts), terminating flag out of alignment, not a multiple of 8 bits,
packet too long, or packet too short. This resultis available when PRI MON is selected,

nPKTES

— A'cotint of ‘seconds with
ing if the error type 5

Packet CRC Error Rafe — A count of CRC Errored Packets (ER PKCRC) divided by the total number
of packets (PACKETS) plus the total number of discarded packets {DISC PKTs) detected since test
restart. This result is available when PRI MON is selected.

n INFO PKT
Information Packets — A count of all layer 2 Information (1} packets received since test restart. This
termines if layer 3 i ilable when PRI MON is

Test its, Primary Rate ISDN Call Trace

The following test results are only available when the Primary Rate ISDN Call Trace is installed.
None of the following call trace test resuits appear in the SUMMARY category.

TR
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CALLSTATE
Call State — Displays state of the current call. During a search for a call, the message, SEARCHING
appears; all other results display UNAVAIL. The following messages indicate the state of a traced call:

INITIATED - Call initiated (SETUP message detected).

PROCEEDING - Call proceeding (CALL PROCEEDING message detected).
ALERTING - Cali alerted (ALERTING message detected).

CONNECTED - Call connected (CONNECT message detected).

DISCONNECT - Call disconnected {DISCONNECT message detected).

RELEASED - Call released (RELEASE or RELEASE COMPLETE message detected).

Result does not display information on any other messages.

CALLED NM; CALLED NMj, CALLED NM3
Calied Number — Identifies called number from the Called Number information element in the initial
SETUP message. Result only displays digits and not any other Called Number information elements
(e.g., Type of Number and Numbering Plan Identdfication).

The result displays up to 26 digits of a number in 3 windows (NM; to NM,, displayed as required} at 10
digits (010 9, #, or *) each. Greater than (>) and less than (<) signs appear on either end of the result
when the called number exceeds the window limit. UNAVATL appears during the initial call trace
search. NM, and NM 4 only appear when the number exceeds the previous window Hmit,

CALELING NMy CALLING NA,
Calling Number — Identifies calling number from the Calling Number information element in the ini-
tial SETUP message. Result only displays digits and not any other Calling Number information ele-
ments (Type 01 ’\Iumhu ‘\zzxmbumn P]an idcm;mmon and Screening Indicator). An K- appears at the
beginni ] “F ntation restricted” (instgmont -.i*uk F’I\,‘\Clhdlidin

Indic sl iy anner as the CALLE S

CALL TYPE _
Call Type — Idenitfies the call type from the Information Transfer Capability, intormation Transfer
Rate, Rate Multiplier. and User Rate fields within the Bearer Capability information element in the
SETUP message. The following messages appear indicating the detected call type:

SPEECH -Voice call being traced.
31K AUDIO - 3.1 kHz audio call being traced.

DATAIZ38K - 1536 kbds data call beiy

DATA S é~+§\~ 384 kb/s data call being traced..

DATA {mx 64 kb/s data call being traced. .

DAE uh» m i\b/‘s da[a ui} being 1

Dnin x4 - N x 64 kbis &am call l uull,: traced {fr# is 110 243,

UNKNOWN - Call type 18 nat recognized or not supported.

INTF CHAN
Interface/Channel - Identifies the interface (DS1) and channef (DSO) of the traced call from the Inter-
face Identifier Present, Interface Identifier, Number/Map, and Channel Number fields within the Chan-
net Identification Information element of the following messages: SETUP, CALL PROCEEDING.,

3 ORI AR EY YR ) Flo gt Koo )
520 F-BERLD 2249 Llser's Manual
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ALERTING, or CONNECT. The interface resuit displays 910 31. The channel result displays 1 to 24,
“--"" appears when the interface identifier is not present in the Channel Identification element. MAP
appears when the channel number is niot present and a slot map is present.

NETWORK D
Network Identification — Displays the network identification (4 alphanumeric characters) from the
Transit Network Selection information element or Network Specific Facility information element,

ORIG SRC
Cail Origination Source — ldentifies the call origination source (network or user) from the C/R bit in
the Layer 2 Information frame header carried in the original SETUP message. The T-BERD 224 line
number, which the call was received on, is also indicated (L1 or L2). The foilowing messages appear:
NETW (L1} - Call originated from the network on Line 1.
NETW (1.2) - Call originated from the network on Line 2.
USER (L1} - Call originated from the user on Line 1.

USER (L2} - Call originated from the user on Line 2.

DISC SRC
Call Disconnect Source — Identifies the call disconnect source (network or user) from the C/R bit in
the Layer 2 Information frame header carried in the first DISCONNECT, RELEASE, or RELEASE
COMPLETE message. The T-BERD 224 line number, which the call was received on, is also indicated
{L1 or L2}. The following messages appear:

NETW (L1} - Call disconnect from the network on Line 1.
NETW (L2) - Call disconnect from the network on Line 2.

"USBR (L) - Cali disco

nnect from the user on Line 1,

sct froms the user on Line 2.

Cause Vaius Dispiays wity or how the call was disconnecied or released. The value appears us z 1 to
3 digit number, and is recovered from the Cause Information Element, The most recent cause value
detected is displayed, (Press the AUX switch to display AUX 99, on-line help, which describes the indi-
cated cause vatue.) Refer to Table 5-13 for the coding of the Primary Rate ISDN CauseValues.

Table 5-13. Primary Rate ISDN Cause Values

~LauseVaiue cp o i R Definition, -

i " 15:%3'!1{}#3[::(] (Unassigned) Number
2z s ToSpecificd Transit Network -+ - . ..
3 o Pestination

7 bR
in Nt Call Cleaging
17 User Busy
i8 No User Responding
19 User Alerted, No Answer
21 Call Rejected
22 Number Changed
27 Destination Out Of Order
3% Copke Mumber Format {Address Incom
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SECTION 6 PRINTER OPERATION

6.1 COMPATIBLE PRINTERS

The T-BERD 224 can generate printouts t oeither the thermal lid printer, an RS-232 compatible serial
printer, or an [EEE-488 listen-only printer.

6.2 LID PRINTER OPERATION

The optional thermal lid printer is ir: the T-BERD 224 front panel cover which mounts on the T-BERD 224
with a hinge on its bottom front edge. The power, data, and controf leads are supplied through the front panel
8-pin RS-232 serial port labeled AUXILIARY PORT.

The hd printer is 2 40-cofumn thermal dot-matrix printer. The printer operates at 9600 b/s with a character
format of one start bit, eight data bits, and no parity.

NOTE

Po not operate the lid printer when the cover is closed.

6.2.1 id Print ntrols and indicator

The lid printer has two switches; ON LINE and PAPER FEED. The ON LINE switch illuminates green when
besprinter is ready 1o, print: Pressthe ON LINE switch to take the.prister onand oifiline, Pr ; -
; : én the'printer is off line.”

To set up the fid printer for operation, perform the following steps,

1. Attach the Hd printer to theT-BERD 224
Attach the lid printer hinge to the hinge on the T-BERD 224 bottom front edge.

AUXILIARY PORT
Pliig the 1

~ ON LINE switch
This switch should ifluminate when power is first applied to the printer.
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6.2.3

o

(O]

Loading Printer Paper

Whea the printer is out of paper, the PAPER FEED switch illumsinates red. A 4-3/8" wide roll of thermal
paper fits inside the printer paper tray. The roll cannot exceed 1-3/4" in outside diameter and 7/16" in inside
diameter. Perform the foflowing procedure to foad a new roil of puaper.

1. ON LINE switch
This switch should not be illuminated.

2, PAPER FEED switch
Press this switch until the paper clears the print head.

3. Remove paper tray cover
Gently lift the smoked plastic paper tray cover from the printer cover.

4. Remove paper tube
Torelease the retaining tube, push the two retainer arms out and fo the front, Pull the paper tube and
white retaining rod out of the papertray. Slide the retaining rod out of the spent paper tube.

5, Insert new paper tube
Slide the new roll of paper over the white retaining rod and remove the tape from the end of the
paper. Make sure the end of the paper has a clean square cut on it.

Position the roll of paper over the paper tray with the end of the paper coming from under the roll.
When the rollis placed in the tray, the paper should come up through the front of the tray the shiny
side of the paper facing out and the end of the paper pointed at the mainframe front panel,

6. Printer paper tray
Place 1he roll of paper (with the resaining rod in place} into the printer paperiray. Press down on
ezch end of the roll until the retaining rod snaps into place on each side of the paperiray.

ut three inches of paper and |
“the-paver Should befacing up,

: end of the paper towa

of the prister. The
i e e e e s

7. Paper feed siot
Look down inside the front edge of the paper tray and locate the paper feed slot located about 17
from the top of the printer cover. Slide the end of the paper into the slot.

8. PAPER FEED switch
Press this switch several times uatil the paper is protruding through the paper slot in the top of the
printer

i

With the RS-232 PRINTER/REMOTE connector, the T-BERD 224 can generate printouts to an RS-232
compatible serial printer. The RS-232 connector is located on the side panel of the T-BERD 224, The con-
nector is configured as Data Communications Equipment (DCE), which allows it to be directly connected to
Data Terminal Equipment (DTE). Connection to another DCE, such as a modem, is possible with the use of
a DTE/DCE adaptor cable. Refer to Section $.9.2 for the R§-232 pin assignments. The AUX 08 RS 237

In
[

AEYOFRETIE Py v g . Tt B
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function configures the RS-232 PRINTER/REMOTE connector baud rate, parity, and line terminator, The
column length is preset to 80 characters. The default settings for AUX 08 RS 232 function match the
PR-40A parameters,

6.4 IEEE-488 PRINTER OPERATION

With the IEEE-488 Interface Option installed and set toTalk-Only mode, the T-BERD 224 can be connected
directly to a IEEE-488 compatible listen-only printer through the JEEE-488 PRINTER/REMOTE connector.

To configure the T-BERD 224 to operate with an IEEE-488 compatible printer perform the following proce-
dure.

1. Power switch
Press this switch to apply power to the T-BERD 224.

2. AUX switch
Press to access auxiliary functions (LED ON).

3. MODE and RESULTS Hl Arrowed switch
Scroll to AUX 08 RS 232 using the MODE switch. Set the line terminator to CR, LF, or CRLF using
the RESULTS {l Arrowed switch.

Scroll to AUX 09 488MODE. Select TALK-ONLY mode.
4, MODE and SOURCE CONFIGURATION {i switches

Scroll to AUX 09 488MODE using the MODE switch. Select TALK-ONLY mode using the
- SOURCE CONFIGURATION H swirch.

PRINTER/REMOTE IEEE-488 Interface

6.5 GENERATING A PRINTCUT

Results and controls printouts are generated with the front-panel PRINT and PRINT EVENT switches.

UNT switeh - Press i

IRT EVENT awitch
O VAN, S1AD

nepaied

Y chibe = : £
except fur OFF, cause a status nessage to print if an alarm condition changes, and cause a
SIGNLNG/SWI-56 results printout when the selected line(s) return to the ON HOOK state.

TEST END — Initiates a resuls printout at the end of a timed test if the TEST switch is set to
TIMED. Use AUX 03 TES LEN function to set the timed test length.

T-BLRIy 224 . RTPRES S 6-3 F
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ERR SEC — Initiates a results printout for each second that a BPV, frame error, or CRC error
occurs for either LINE 1 or LINE 2. A results print is not generated if the selected error is disabled
in the AUX 35 CUSTOM function.

TIMED — Initiates a results printout at the completion of a timed interval. The timed interval is set
in the AUX 02 TIM PRI function.

OFF — Automatic restlts printouts are not generated.

1f a printer is not connected or is off line at the time the printouts ate generated, the T-BERD 224 print buffer
can store up to ten results and ten controls printouts. In the event that a power loss occurs, a results printout
is stored.

NOTE
Clear the printer buffer by selecting the AUX 01 CL FIFO function,

6.6 TYPES OF PRINTOUTS

The T-RERD 224 can generate three types of printouts: results, controls, and messages. Each printout is
identified by a header and is time- and date-stamped.

6.6.1 Results Printout

A results printout is a hard-copy listing of the accumulated test results(see Figure 6-1). The available resuits
depend on the settings in the AUX 35 CUSTOM function, the T-BERD 224 configuration, the installed
options, and the presence of a signal on the linefs}. Each result printout is tabeled indicating how the printout
was generated.

out identifies an cverflowed results count by preceding the reguits w0 asterisks the first

Aibwsraeding wrhmouis bl swbrowed. resulls yalue an
ccurred.

R LT o e
g COTITNGH

sk, indical

MANUAL PRINT 08:22:05 JAN 09 BPVSZ: 0 BPV S2: 0
BPV RT2: 0, E-07 FRM ES2: UNAVAIL FR SES2: UNAVAIL FRM ER2: UNAVAIL
FRM ERT2: UNAVAIL FR LOS2: UNAVAIL FR L $2: UNAVAIL RCV FRZ: 1544000
ROV LV2: 7.5dBdsx RCV LVZ: UNAVAIL ROV Lv2:  14.3 V TM SLIz: UNAVAIL
SLI SC2: UNAVAIL
TRAFFIC: LI T2
- CHAN n:  AB .
1 T 2 - 3. - - cHER 4 - -
s: . - CHBN 6. - Lo - g
G: RIS CHRNLDY - 11 - - - -
13 CUTERR L 15 - -
21; - - CHAN 22: - 23 - - CHAN 24: - -
8T LS2: 0 BLM 5C2: 0 ELA TM2: 00:14:15 TST END: *k ok
RCV BY2: UNAVAIL RCV CD2: UNAVATIL
Figure 6-1. Results Printout
ol VRERD 22 e Hleers b
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66.2 R lis — Si tin tion

When the T-BERD 224 is configured for SIGNLNG, a signaling printout can be generated manually or auto-
matically. Figure 6-2 illustrates how the dial tone and digit measurement results printout arranges the delay
(DEL), duration (DUR}), lower (FRQ1 and LVLI) and upper (FRQ2 and LVL2) frequencies and fevels of the
received dial tone and digits. The FRQ1,LVL1, FRQ2, and LVL?2 resuits are only available when the Digit
Analysis Option is installed,

SIGNALING PRINT 10:24:54 AUG 23
H w {MF} KP353155087T h
Bvent  DEL DUR FRQL LVL1 FRO2 LVL2
ms me Hz ABm Hz dBm
" N/h N/& N/h N/B N/R N/A
w 250 180 N/A N/A N/A N/A
Kp 150 70 1700 7.0 1106 ~7.0
3 150 70 1100 -7.0 500 -7.0
5 150 70 1300 -7.0 300 =70
3 150 70 1100 -7.0 300 -7.0
1 150 70 S00 -7.0 700 -7.¢
5 150 70 1300 7.0 900 -7.0
5 150 70 1300 -7.0 300 -7.0
0 150 70 1500 ~7.0 1340 7.0
s 150 7 1700 -7.0 1500 -7.0
h 4800 N/A  N/A N/A N/A N/A

Figure 6-2. Dial Tone and Digit Measurement Resulis Printout

TS-1 and DS3 Testing

¢ ired for SONET/DS2 Wstiiig, a printer Qp‘xion Cadt Be genermied misivaily or
automatically. Al of the STS-1 and DS3 RESULTS will be available on the printouts. In addition, the
Time, Date, and all SIGNAL/TIME resuits will be available, as shown in Figure 6-3.

The user will also be able to select the ability to print only STS-1 and D83 results through selection in AUX
35 on the T-BERD 224 mainframe. If those specific printouts are selected in AUX 35. they will be formatted
as follows:

T-BERD 224 o 65 -
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RESULTS PRINT 22:51:08 JAN 08
PRIMARY SHCONDARY
YES STGNAL NO
k!
YES FRAME SYNC UNAVAIL
YRS C-BIT UNAVAIL
L
[ ]
L
0 PRRITY ERRS UMAVAIL
¢ C-BIT HERRS UNAVAILL
0 FERE UNAVAIL
0 DEZ FRM ERR UNAVAIL
YES DS2 FRAME SYNC  UNAVATL
SONET
NO FRAME SYNC N/A
NO LINE AIS N/E
L2
L
[ ]
0 VT FEBE N/A
o VT BT JUS N/A
o VT STGLAB N/A
SIGNAL
4473BGE0 RX FREQ UNEVAIL
R N/
S T » TIME 00:12:23
e SRR o

Figure 6-3. STS-1/DS3 Results Printout

All LEDs and aiarms will be denoted with either a “YES” ora “NO” to indicate active and inactive states.

6.5.4 Controls Printouts

The controls printont lists the current setring of al front-panel switches and the auyiliary functions (sce Fis
: s CONTROLS posit

gre 6-44 A conmrolénriatont is inftiated manuaily by nreusing the PRINT switch 1o iy

A A ERITAIEY RS
6.5 TBERD 224

PRI A
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CONTROLS PRINT 08:22:07 JAN 0%

MODE : T15LCS%6 CHAN FOR: Dsd 80U 1 BYTE S0U 2: 0000000
DIS8 HOL: OFF CODBE: AMI TIMED/CONT: CONT LI CHAN: 1

L2 CHAN: 1 DROPR: BOTH INSERT: NONE L1 REC INE: TERM
LS REC INP: TERM PRI EVE: QFF SICG A BIT: OFF SIG B BIT: OFF
SIG ¢ BIT: OFF SIG I BIT: CQFF ERE INS BPV: OFF ERR INS FRA: OFF
ERR INS YEL: OFF

AUX FUNCS:

TIM PRI: 06:00:00 TES LEN:200:00:00 LI LBO: 04dB L2 LBO: 0dB

BACK TIM: INTERNAL DS0O TIM: COMMON PARITY: NCNE BAUD: 3600
PRI/REM TERM: CRLF DSOA ERE COR: OFF ERR RATE: 1.0E-3 ERR TYPE: SINGLE
BURST LEN: 20 ms FRM ERRS: SINGLE PGM LP UP: 10000 PGM LFP DN: 100
LP CD TYPE: TL LP EQUIP: C5U RESPONGE: NO RESP DDS TX (CH: PRI
DS ANA CH: PRI

USER PAT: 10000

MJU OPT': SELECT MJU BRANCH: 1 MJU HUB ID:

L1 N-CONTG:

L2 N-CONTG:

Figure 6-4. Controls Printout

6.6.5 Controls Printouts for SONET/DS3 Analvzer Option

When the T-BERD 224 is configured for SONET/DS3, a Controls Print option will be attached at the botto
of the existing printout unless the user selects SONET/DS3 print only in AUX 35 of the T-BERD 224 majn-
ae: Time, date, and configuration of the test set will be available as shown in Figare 6-5.

NTIETETIO AN GE

S W AT=te W VL I BRI o i

CRUMMARY

PRI VT/DS1: DISABLED SEC VT/DS1: DISABLE
p VT/DS1 CHAN: --- s VE/DS1 CHAN: ---

DE3 TX TIMING: INTERNAL 8781 TX TIME: INTERNAL
DISPLAY HOLD: OFF ALARM INSERT: ON

5.0 BEC 1E-&

R INE: NCONE

22 PATH TRACE: USER 1

Figure 6-5. Contrels Printout for SONET/DS3
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6.6.6 Alarm and Status Messages
Uniess the PRINT EVENT switch is set to the OFF position, alarm and status messages are initiated automat-
ically to inform you of any important developments related to your ongoing test. The format for an alarm
message is:

alarm message name HH:MM:SS MMM DD

Possibie alarm messages are shown in Table 6-1.

Table 6-1. Alarm Messages

Message Description

L1L2 SIGNAL LOSS X Valid T1 puises are no longer present on the specified line. XX = a running
count of signal losses for that line since the start of the test,

L1Jl.2 FRM SYN LOS XX "The framing pattern is no longer present on the specified Hne. XX = a running
count of frame sync losses for that line since the start of the test.

L1{E2 YELL ALARM ON A yellow alarm has been received on the specified line.

L1jL2 YELL ALARM OFF A yellow alarm is no longer being received on the specified line.

LiJl.2 EXCESS ZERO ON More than 16 consecutive zeros have heen received on the specified line.

L1]L2 EXCESS ZERO OFF Less than 16 consecutive zeros have been received on the specified line which
previously detected excess zeros condition.

LIEL2 ALIS ON The specified line has no zeros on it. Consecutive unframed logical ones (AIS)
have been detected in the data stream input on the specified line.

112 AIS OFF A zern has been detected on the specificd line. One or more zeros have been
detected in the Hne previcusly marked as receiving all logical ones (ALS).

L1jL2 Ln I's DENS VIOLATED | This message is displayed when the T1 signal violates the ones densily crite-
ria,

S LHEZ PATTERN SYRC LOSS, This mc_.\'nqgckis dispiaved when loss of patlern synchf‘:i__ﬁimiiui‘i veeurs. |

e Possible-stabis Tessapes-ore shown.in Lable 6oL,

Table 6-2. Status Messages

Message Description
L1IL2 SiGNAL DETECT T1 pulses of valid frequency and level are present on the specified line.
L1JL2 FRM SYN ACQUIRE The framing pattern has been detected on the specified line.
L1]L.2 B&ZS DETECT BRZS Hine code is received on the specified line and the testsetis configured
for AMI.
§wwias BURFFER PULL w#sss Internal print buffers have o_vq:ri"iowcd_ At least one pringou Bas been Jos: {dis- ‘
carded). S T

sripis have been generated
iabied ard no more mies cmatie oo

Maore than 20 alans
Thcpmnu squel
ERRSEC fesuiis .
[ R o i ia s hararin b Toys e vewer BRATIN OF SrAtuS DAY TR0 prored e
ond result prints within a minute while the SQUELCH is ON causes
SQUELCH 1o turn OFF

PRINT SQUELCH ON,

BRI S

TEST COMPLETE The end of a tirmed test has been reached.
TEST RESTART A test restart occurred,
NEW CONFIGURATION The configuration of the T-BERD 224 has been modified.

L1L2 PATTERN SYNC GAIN The T-BERD 224 has gained pattern synchronization.

5.8 TRERD 224 . - User's Maic!
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6.7 AUTOMATIC SQUELCH FEATURE

The autematic squelch feature prevents more than 20 errored second results printouts or status and afarm
ressages from being generated in a 60-second peried. After the printout of the 20th message, a
time-stamped message is printed indicating that the squelch feature is on, While the squelch feature is on,
the T-BERD 224 continues to monitor for errored events, but no automatic errored results printouts or status
and alarm messages are generated or stored. The timed and manual printouts are not affected by the squelch
feature.

The squelch feature is turned off when five or less error events occur in a4 60-second interval. When this con-
ditien is met, another time-stamped message is generated indicating that the squelch feature is off.

NOTE

The squelch feature is reset by clearing the AUX 01 CL FIFO function, changing the
PRINT EVENT switch selection, or completing a timed test.

T-BERD 224 . L - . -9
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SECTION 7 REMOTE CONTROL OPERATION

7.1 INTRODUCTION

This section provides information on how to control the T"BERD 224 from a terminal or a computer. These
devices can access theT-BERD 224 through the PRINTER/REMOTE RS-232 connector or the
PRINTER/REMOTE IEEE-488 connector via an IEEE bus.

7.2 RS-232 REMOTE CONTROL OPERATION

The PRINTER/REMOTE RS-232 connector is a 25-pin female D connector located on the T-BERD 2245
right-side panel. The PRINTER/REMOTE RS-232 connector is configered as Data Communication Equip-
ment (DCE); so it can be directly conrected to Data Terminal Equipment (DTE). Connection to another
DCE is possible with an adaptor cable, Refer to Section 8.9.2 for the PRINTER/REMOTE RS-232 connec-
tor pin configuration.

7.2.1 Remote Control Modes

In RS-232 remote control, the T-BERD 224 functions in three modes; terminal mode, rermote mode, or com-
puter mode.

In terminal mode, the T-BERD 224 operates interactively with a dumb terminal or computer. The terminal
mode pmwdes a pmmp{ c,ilarauer whenever the T-BERD 224 is reddy to receive a L()mmdnd echoes all

3 ei]mmdia pmﬂrmu ‘E‘x?ul
Yo aliow the Compuier 10 QUILKITY DIOCESS TESHOTISES,

The T-BERD 224 powers up in LOCAL mode and remains in that mode until a remote control command is
entered. If' a remote control command is received that does not set one of the remote modes, the default
remote control settings for ECHO and PROMPT are hoth set to OFF. Automatic prints and error messages
are sent to the controlling device. In addition, the lid printer is turned OFF LINE. When the T-BERD 224 is
in a remote mode, the LOCAL command returns control to the front panel.

anicate. with the remote confr

{hans rave aiid ¢

7.2.2.1  Manual Setup for Remote Conirol Operation

1. AUX switch
Press to access auxiliary functions (LED ON).

T-BERLY 224
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RS-232 Remote Control Operation

2, MODE, SOURCE CONFIGURATION II, and RESULTS switches
Seroll to AUX 08 RS 232 function using the MODE switch. Select ODD, EVEN, or NONE for the
PARITY using the SOURCE CONFIGURATION Il switch. Set the BAUD rate to match the remote
control device baud rate using the RESULTS | Blankswitch. Set the line TERMINATOR to CR, LF,
or CRLF using the RESULTS Il Arrowed switch.

AUX 08 PARITY BAUD TERMINATOR
RS 232 NONE 9600 CR

3. AUX switch
Press to exit the anxiltary functions (LED OFF).

7.2.2.2 Auto Baud Setup ata Computer for Remote Control Operation

1. BREAK key :
Siowly press the BREAK key several times (once per second). On some terminals, the CTRL key

and the BREAK key must be pressed simuitancously.

2. Space bar
Press and hold the space bar until the message Auto-baud achieved Press ESCAPE to continue
appears on the screen. If the space bar does not have an auto-repeat function, press the space bar
repeatedly until the message appears.

3. ESCAPE key
Press the ESCAPE key once; the message Character format determined is displayed.

NOTE

" The ayro band function must be completes within 30 seconds. I auto b
; i-second, period, the aute hauil function is aborted andar

w2

R

7.2.3 Remeote Mode Operation

Once the TBERD 224 is properly configured to communicate with the controller, it can be placed into the
remote mode. The remote mode is established by sending a valid remote command. Typing a period fol-
lowed by a terminator (CR or CRLF) sets the TBERD 224 for terminal (CRT) control. The REMOTE com-
mand should be used to place theT-BERD 224 under control of a computer. Once a valid command is
recognized by the T-BERD 224. it enters the remote maode. the message UNDER REMOTE CONTRO
tlashes in the ett display window, and the froni-panel switches are disubled. SO '

- Tofacilitate the passing of responses, charactes
“. abled. Prinibuts cats be released by psing the Ri
CTOFFLINE e e e st

7.2.3.1 Operating in Terminal Mode

When operating in terminal mode, each line of input is prompted by either the default prompt (>}, a user
defined prompt, or a printer hold prompt. These prompts signify thatthe T-BERD 224 is ready to accept
commands and is in an interactive terminal mode. In terminal mode, the prompt, echo, and error message
functions are enabied. When this mode is enabled, the 1id printer is placed OFF LINE, and the following
message is displayed.

3

N Ft ORI EREY Yy A Flomlto B o0y e d
-2 fBENTY DDV o User’s Manadd
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Terminal mode initiated.
Type “HELP" followed by a <RETURN: for help.

-

Unless otherwise specified, sending a command that requires a response from the T-BERD 224 causes the
information to be printed. This includes the appropriate status messages, prompts, extra linefeeds, character
echo, or error messages.

Each command must have the proper syntax and line terminator before the command is accepted as being
valid. The T-BERD 224 prints an error message when it receives an invalid command.

7.2.3.2 Prompits in TERMINAL Mode

A user-defined prompt (up to 100 characters) can be generated to replace the default prompt symbol. Sead-
ing the command PROMPT STRING XXXX (where XXXX are ASCII characters) defines the prompt. This
command can also be used to create a prompt that identifiesthe T-BERD 224 that is attached to the terminal,
User-defined prompts are not saved when the T-BERD 224 power is turned OFF,

The printer hold prompt is represented by the pius symbeol (+). It indicates a HOLD command has been sent,
and the printer buffer is not sending printouts te the terminal. The REL command releases the printer hold.

NOTE

‘Turning the power OFF also aborts the remote operating mode. The remote operating
mode may be changed at any time by using one of the mode commands: TERMINAL,
COMPUTER, or REMOTE.

inating Remote Cantrol Operation

7.3 {EEE-488 REMOTE CONTROL OPERATION

The cptional PRINTER/REMOTE IEEE-488 connector allows the T-BERD 224 to be connected to an
IEEE-488 bus. The AUX 09 488MODE function selects the IEEE-488 operating mode and address. The two
TEEE-488 operating modes are: talk-only and addressable.

If the IEEE-488 addressable remote control mode is selected, the T-BERD 224 bus address must be set
between {} and 30 to determine which device should be addressed by the controller. Using the T-BERID 224
bus address, the centrofler commands the T-BERD 224 to listen (receive remote commands) or to talk (send
data). The T-BERD 224 responds to the IEEE-488 Device Clear (DCL) command by performing another
power-up.

T-BER[: 224 e 7.3
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IEEE-488 Remote Control Operation

The TEEE-488 bus requires that one device on the bus act as the controller, All other devices connected to the

bus act as skaves to that controller. In addressable mode, the T-BERD 224 zcts as a slave.
The foflowing steps represent a typical remote control input sequence.

1. The controller device addresses the T-BERD 224 to listen, sends a valid remote controf command, then
sends a valid remote control line terminator.

2. Upon receiving the kne terminator, the T-BERD 224 analyzes the remote command and performs the
appropriate action.

When receiving characters, ASCI! nulf and space characters are discarded and the remaining characters are
saved until the line terminator is received. Upon receipt of the line terminator, the received command is ana-
lyzed. If no error is detected, the T-BERD 224 performs the appropriate action and then prepares to receive
another command. However, if an error is detected in the command string and SRQ is on, an SRQ is issued,
which sets the Least Significant Bit (LSB) of the serial poll register. If a response is appropriate, the Most
Significant Bit (MSB) is set and a service request (SR) is issued. If this response is not read by the controller
before the next command is sent, the response is discarded.

7.3.1 [EEE-48 tup Procedure
Prior knowledge of TEEE-488 controller programming and operation is recommended before operating the
T-BERD 224 through the PRINTER/REMOTE IEEE-488 connector, The following procedure describes
how to setup and operate the T-BERD 224 from an IEEE-488 controlier.
1. AUX switch
Press to access auxiliary functions (LED ON).
2 .: Afi uwed switches
S swiich. Select the appropris:
i Fasing the RESULTS
AUX 08 PARITY BAUD TERMINATOR
RS 232 NONE 9600 CR
3. MODE, SOURCE CONFIGURATION iI, and RESULTS | Blank switches
Scroll to AUX 09 488MODE using the MODE switch. Select the ADDRess mode using the
SOURCE CONFIGURATION N wwich. Select f“‘ desired T-BERD 224 “L 5 B qums fronm 10 30
using the BRESULTS | Blank switch. I ess must be unique for each-device connected to
the 32 TSRO i et to ON, the 24 venerates an SRE ; 1‘ B STTORCOUS Coi
mand J"CLG;\ o or when it has data rea smit. If the SRQ is se1ro Gl the T-BERD 224
_sets ghtie) scrﬁal g}oié register b oes not issue an. SRQ : :
AUX 09 IEEE-488 MODE and ADDRESS
488MODE ADDR: 1 SRQ: ON
4, AUX switch
Press to exit auxiliary functions (LED OFF).

TRERIXIL . v Meer's Mansd!
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7.3.2

7.3.3

7.4

5, T-BERD 224 IEEE-488 interface
Connect the controller bus to the T-BERD 224 IEEE-488 interface.

6. IEEE-488 controller
Program the controiler to gain access and control over the T-BERD 224. Refer to the IEEE-488
controller operating manual for the programming instructions

IEEE-488 Programming Hints

Before attempting to read data from a device, it is necessary to know if the device has data to send, The con-
woller has two ways of determining that the T-BERD 224 hasdata: if Bit 7 of the serial poll register (dav) is
set and if the SRQ function is set to ON in the AUX 09 488MODE function. If SRQ is set to on, a service
request is sent to the controller whenever data is available. An SRQ can alsc occur when a syntax error is
detected.

The statement used to read data from the T-BERD 224 must terminate the read operation when the last char-
acter of the line is encountered. The most foolproof way to detect the last character is by sensing the EQI
signal.

isallo IEEE-4 mote Co mand
The following remote control commands cannot be used when controlling the T-BERD 224 from an

IEEE-488 controller. An error message occurs when using any of these commands. See Table 7-1.

Table 7-1. Disallowed IEEE-488 Commands

LCommand Description

'iwr the terminal screen e
()ﬂl]éU!’C the F«BFRD 274 lOf T

einitialize device

g

r!“'!";

ECHG TG mode
PROMPT
TERMINAL

Terminal remote control prompr
Configure the T-BERD 224 for terminal mode

REMOTE CONTROL FORMAT

Control commands — Pertain exclusively to the RS-232 Printer/Remote Control Interface.

-BERD

N
f‘.)

1
XY
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Remote Control Format

7.4.1  Command Formats And Entry Sequenc
The general format for any remote contro} command is:

command_name {parameter}
or
command_name?

The [parameter] entry specifies any parameter(s) associated with the command. Any parameter should be
separated from the command name by at least one space. The command name parameter string should
always be followed by a carriage return or carriage return/line feed sequence.

The command_name entry specifies the name of the command to be executed. Where possible, commands
that represent a front-panel or auxiliary actjvity are abbreviated to the first three characters of the switch or
function; more characters may be typed if desired. Controf commands have no front-panel equivalent. The
on-line help feature dispiays the required characters in upper case and the optional characters in lower case.

Most remote control commands can be used to select a new command state or to display the current com-
mand state (without changing it). To select a new command state, enter both the command name and the
desired parameter on the command line, To display the current state, enter the command name foliowed by a
question mark (?). Note that some commands (e.g., CLS) are execurable only and have no current or change-
able state.

7.4.2 Switch Command Forma §

Switch commands control the functions asseciated with the T-BERD 224 front panel. The remote coatrol
commands use the first three characters of the switch name or switch position as they appear on the front
panei and d f

Table 7 2 list _m mumr € SWitch wmmaﬁ wm m‘,ar eqmmkm Trom pam* ) i*e nmcsx

Table 7-2. Mainframe Switch Command

.|) IR

Command Switch
CHAnnel FORmat | ] CHANNEL FORMAT
CoDe [ CODE
CONitrols CONTROLS
"DISplay HOLA [ ] DISPIAY HOLD
meoarl DROP .

FRRen INGert BPV | ] BFY NRROE INSERT

- | ERRor INSet FRAmE | L

HORINSERT

FRRar INSert IOGK S

GRINSER

ERfor INSert YELIcH

W A ARMERRORINSERT

H.Ebu)ry RESet

HISTORY RESET

]

INSert [ ]

INSERT

Lt CHAnnel [ ]

LINE 1 CHANNEL

L2 CHAnnel [ ]

LINT 2 CHANNEL

L1 RECeive INPut [ ]

LINE 1 RECEIVE INPUT

L2 RECeive INPut [ ]

I.INE 2 RECEIVE INPUT

(L0 Down | ]

LOOP DOWN

| R
P

YfEIIrEY 30
T-BERD 224

Lgor's Mesia!
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Remote Controf Formaz

Table 7-2. Mainframe Switch Commands (Continued)

Command Switch
LO0p Up [ ] LOOPUP
MODe | ] MODE
OFF HOOK OFF HOOK Signaling Keypad Lid
ON HGCK ON HOOK Signating Keypad Lid
PRInt [ ] PRINT
PRInt EVEnt[ | PRINT EVENT
RESult 1 {] RESULTS |
RESult27] RESULTS IE
RESTART RESTART
RESULTS RESHLTS

S1Gnal INSert { ]

SIGNALING INSERT

SOUrce 1 1]

SOURCE CONFIGURATION |

S5CUrce 211

SOURCE CONFIGURATION I

TESt{]

TEST

VOLume [ |

VOLUME

7.4.3

Auxiliary Function Command Formals

Auxiliary commands conrtrol functions associated with the T-BERD 224 auxiliary functions. Table 7-3 lists
the auxiliary function commands with their equivalent AUX function names. The brackets indicate com-
mands with the associated parameters. Each command is fully described in Appendix H.

~ Table 7-3. Mainframe Auxiliary Function Comman d

Auxiliary Fusstion

TAUX (9 48EMODE

EEPALTY O RO

ALY 00 ARSMONE

BACkup TIMing { ]

AUX 86 BACK T™M

BURst [ ]

AUX 22 VFBURST

BURst LENgth | ]

AUX I3ERRRT

CALHd FORmat | ]

AUX 31 CALLID

CLEAR FIFO

ALX 01 CLFIFO

CLOck [}

AUX 04 TIM/DAY

AT IS T F NG e
ﬂs{,,A e S 4 {.»'\_;JJ)&.« .

AUX 35 CUSTOM

AUX 4 TIM/DAY

¥ d

CHN

DDS TRApsmit | ]

1S DDS CHN

DAL SEQuence DEFine

AUX 26 DIAL SEQ

DIGit{ ]

AUX 25 DIG MAR

DSt ERRor CORrection [ ]

AUX 12ERR COR

DS0 INTerface TIMing | ]

AUX GTDSOT™M

AUX 1T ANL CHA

DSU ANAlysis CHAnnel { ]

]

avy Uomeral B

ARG B 801

AAUX 1 ANA CHAL

77 o
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Table 7-3. Mainframe Auxiliary Function Commands {Continued)

Comimand

Auxifiary Function

ERRor RATe | }

AUX [3ERR RT

FREquency SWEep | |

AUX 21 SWEEP

FRM ERRor LENgth [ }

AUX 14 FRM ERR

L1 LBOT]

AUX 05LBO

LZLBO[]

AUX 05 LBO

L1 PRM EMUlate

AUX Z0PRM TX

L2 PRM EMUiate

AUX 20 PRM TX

1.00p CODe { |

AUX [7LOOP CD

MIU BRAnch

AUX 30 MU

MIU HUD AUX 30 MU
MIU OPEration AUX 30 MU
MIU SENd AUX 30 MIU

NON CONtigaous | ]

AUX 10 N-CONTG

PGM LPDown | }

AUX [6PGM LP

PGM LPUp{]

AUX 16 PGM LP

PRInt SWEep{ ] AUX 23 PRT OPT
PRInt SWEep PARameters [ | | AUX 21 SWEEP
PRInt TERminator [ ] AUX 08 RS232

PRM TRAnsmt { |

AUX 20PRM TX

RECeive SEQuence DEFine

AUX 27 REC SEQ

RESPonse { ]

AUX 18 AUT RES

RS232

AUX 08 RS232

SCANT]

AUX 29 SCANSET

TESt LENath [ |

ALY 3TES LEN

fod PRInt EVEnt] ]

LTiPe

ALCOZ TIM PRI

PRING E L A1 I8 4PV DER

7.4.4 _Control (Non-Switch) Command Formats
Control commands have no front panel or AUX equivalent. These commands are used to obtain information
from the T-BERD 224 or to modify the remote control/printer protocot, Table 7-4 lists the mainframe control
commands. The brackets indicate commands with the associated parameters. Each command is fully

desenbed moAppendis 2.

Table 7-4.  Mainframe Contrel Commiand

o Gemimand L Command T
B3 Araemd o i BESLaSIGnal |
BEEp L2 RECeive SIGnal [ ]
CLS LED
COMputer LOCAL (N
DEVICE CLEAR MESsage [ ]
DiISplay [} PRInt S1Gnal
ECHo [ ] PROmpe | ]
ERRor NUMber RELcase
78 . TBERE sy o Dsers Manua!
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Table 7-4. Mainframe Control Commands (Continued)

7.4.5 Input Seguence

A remote command censists of an ASCIH character string followed by either a carriage return (CR), a line
feed {LF}, or a carriage return/line feed (CRLF). When specifying a remote control command, the foliowing

rules apply:

Command Command
FAR END LOOp [ ] IREMote
FIRST Power Up SETup
GTL SLC ALArm
HELLO SLC MAlntenance
HELP [} SUMmary
HOLD TERminal {.)

1. Commands may be entered in uppercase or lowercase.

2. A space must be inserted between the command name and a parameter.

3. Entering a CTL C {Control C) ora CTL X (Centrol X) prior to issuing a CR or LF cancels the input line.

(CTL C also aborts all printing.)

4. Entering a CTL H (Control H) or a BACK SPACE erases the last character entered. This is available for

RS-232 controllers only,

5. Up to 20 previously entered commands can be recalled by using the ESC key. When the number of pre-
viously sent commands exceeds 20, the earliest command entries are overwritien. This is available for

is enabled, the default prompt (>) or a user-defined prompt is used to indicate that the previous command has
been processed and that the T-BERD 224 is ready to accept additional commands.

The following rafes apply for remote control and printer port outputs:

1. Remote control outputs have a higher priority than printer outputs. A printer output is halted (sus-
pended) if a remote control output becomes available, Printer output resumes after the remote control

output has been sent.

If ECHO is enabled, the entered character string is echoed back to the controller. If the PROMPT command
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the HOLD command is sent and the prompt is ON, the prompt character changes to a “+” to indicate that
data is waiting to be printed. When theREL command is sent, the defauit prompt (>) or the user-defined
prompt is returned. Note that the remote controf output is not held.

3. CTL S suspends all printer output. Sending a CTL Q, releases the printer output suspended by the CTL
S. These control characters only apply for R5-232.

4, Sending a CTL C clears the entire printer FIFO.

17 TR EY YR [ | P
71” H 'zi}n;h;/ el . LANEET K SRE RS
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Measurements
8.4.2 T1 ¥iming Slip
Parameter Specification
Resolution 1 frame slip
Count
Range 0 to 999 frame slips
Resolution 16 bit slips.
Bar Graph 5
Range +192 hit slips.
Resoclution 1 bit slip.
Wheel b R
Range £8 bit slips.
e . Resolution I frame slip.
Timing Slip Printowt
Range 0 to 999 frame slips.
. . Resoluiion 1 second.
Slip Analysis Seconds
Range 0 to 99999999 seconds (>1,157 days).

8.4.3 VF Frequency & Level
Parameter Specification

Accuracy (.5 Hz,
. Resolution I Hz
Frequency

R 20 Hz 10 3404 Hz at +3.0 dBm to -40 dBm.

ange -
£ 3404 Hz to 3904 Hz at +3.0 ¢Bmto -10.0 dBm.

Range 143 dBmii 10 -35 dBmO.
- 43 0 30 dBmO 0.5 dB.

GABmO £1.0 ¢B

dBm 4.0 d1

Resolution 0.1 dBm0.
Level V ) Range +3.0 dBm0 fo -70.0 dBmo.
-evel VE Option +3 10 -50 ABmG 0.05 dB.
Installed Accuracy
-50t0 -70 dBm0 £0.3 dB.

F Sotion instatied

ey — Y

Range 20 Hz to 3904 Hz

Range +3.0dBmto -40.0dBm
Level Accuracy +0.1 dB

Resolution [ 0.1dBmi

7*%*’_ . . . HRR v . . _8*3




SECTION 8 - SPECIFICATIONS

Measurements

8.4.5 VF Measurements — VF Option Installed

Parameter Specification

Accuracy +0.5dB
Signal-to-Noise Ratio Resolution 1dB

Range (minimum) |0dB to 45dB

Range (minimum) | 10 dBraC to 93 ¢BmC

C-Message Noise

Accuracy +1 dBrnC
. Range (minimum) | 20 ¢BrnC to 93 dBmC
C-Notch Noise
Accuracy 1 dBrnC

Range (minimum) |20 dBrn to 93 dBra

3 kHz Fla; Noise

Accuracy +] dBrn
3 kHz-Notch Noise (not R:‘iﬁgﬁ 20 dBrn to 93 dBrn
TEEE-743 measurement) Accuracy +1 dBrn
) Range 0dB 1o 50 dB
Echo Return Loss (ERL)
Accuracy =05 dB
Singing Return Loss - High/Low | Range 0dB 10 50dB
(SRL-HI/SRL-L.0) Accuracy (.5 dB
Range 0 P/AR units to 120 P/AR units
. ‘ + R units between 44 PAR and 118 PAAR
Peak-to-Average Ratio (P/AR) *2 PIAR units between n
Accuracy +4 P/AR units between G P/AR and 40 P/AR;
and greater than 1 10 P/AR
Range +3.0 dBm t0-70.0 dBm
PIAR Pevel +0.05 dBm hetween +3.0 dBm and -40.0 dBm
) ) Acouracy

PAccuracy
; ¥

maaLureTient .

Resolution

8.4.6 Simplex Current — BERT QOption Installed

. Paromoter S ifipatio
aram sHireITIATOn

uuuuu 3

Range UmA 10250 mA.

Resolution

o () i_{‘;}_i{é{} mA.. o _
_' 24 from 100 mA 16250 mA.
00 £7% mV at 60 mA.

1000 2% mV at 100 mA.

Aceuracy

Simplex Voltage Drop

o 4 UERFTENEY Y g Pl gt A
4 L RERIY D2 PR R S R
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Alarm Criteria

8.4.7 Digit and Dialtone Frequency & Level Measurement

Parameter Specification
Accuracy =1 Hz or (.1%.
Freguency Resolution 1 Hz.
Range +3.5%.
Range +3.0 0 -30.0 dBm,
Level Accuracy +0.5 dB.
Resolution 0.1 dBm0.
Tist MIF Range +6.0 dB, high frequency over low frequency.
DTMF Range +4.0 dB to -8 dB, high frequency over low frequency.

8.4.8 Caller D Opti urement
Parameter Specification
Accuracy =1 Hz or £0.1%.
Mark
ok (1) Resolwtion {1 Hz.
Frequency
Range 1188 to 1212 Hz.
Accuracy +1 Hz or 20.1%.
Space {0 ;
P 1“ © Resolution |1 Hz.
Frequency
Range 2178102222 Hz.
~120 w320 6Bm
+1 4By Eesn

l Resotution i

0.1 dBm.

8.5 ALARM CRITE

RIA

Specification

i a period of 150 mys ai the resyx

i fpuTe

erorfor ID, D2, and D4, 7

4 BQ'Zé ‘ o B&ZS code is not detected for 130 ms.

Excess Zeros

16 or more consceutive zeros are detected.
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Yellow Alarm

In DD, D2, D4, and SLC-96, a yellow alarm is declared when bit 2 set to “0” for
255 consecutive D8O channels,

in ESF and ESFz, a vellow alarm is declared when 256 bits +16 bits of a
repetitive FFGO pattern appears in the datalink.

AlS

2048 consecutive uniframed ls.

Pattern Sync Loss

250 or more errors detected in 1000 or fewer bits,

8.6 TEST PATTERNS — T1 BERT OPTION
8.6.1 Patlern Definitions
Pattern Definition

1:7 FO1000000... Partern is aligned with framing {F) patterns as indicated.

2715-1 2'5-1 bit pseudorandom.

2715- 1INV Inverted 2'-1 bit pseudorandom.

2A20-1 2%.1 hit pseudorandom.

2023-1 2.1 bit pseudorandom.

3IN24 FG160 G100 0000 0000 G000 0100... Pattern is aligned with framing {(F) patterns as indicated.

63 2t.1 bit pseudorandom.

511 2%-1 bit pseudorandom.

2047 281 bit psendorandom,
Aute d 21 -pattern sequence with varying degrees of ones and zeros density that inclodes: ALL
ONES; 113, B3, 1S, R6, 7. 208, 209, 2000, 2001, 2082, 2013, 2004, 3 IN 18, D N 19, 3

BRIDGTAP

2ELAIN 27 AN 303 IN 24, and QRSS,

IMILETIRAT

3 ".@'llx"rc-'li;w A INLR TN G's'f.,_,a'

-S-patien sequencethitineluds:

ALL ONES Al Ones {Marks),
FAMI coding - ali zeros, no pulses except framing.
ALLZERO B8ZS coding - BRZS BPV sequence 000V 10V (V = bipolar violation}.
ZBTSI coding - stresses the ZBTSI encoding algorithm.

DDS1 200 octet mimimunmy/maximum ones density.

DDS2 200 octes minimum ones density.

DDS3 Single octet with medium oncs density.

BRI Stagle oot wivh Tow omes denginy

DDS3 DIELE B and 4

| PDSs; Seven-acier ixed pattern of 1111 1110 followird oy dmc octet of 1111 1111,

JORSS S patiern (27-1 with zero suppress -

USER-- praprmnmabil phttern; Factory © C
EvENAMEA X | Mo Sas i ones and zaros densiy srress ‘;‘ﬂ{izct‘h {sce 'API‘)Gndix ).

TI1-2/TRIP 96-octet HEX pattern {see Appendix D).

T1-3 54-octet HEX pattern (see Appendix D).

T1-4 120-octet HEX pattern (see Appendix D).

T1-5 Unframed 53-octet HEX pattemn {see Appendix D).

TiI-DALY Framed 53-octet HEX pattern {see Appendix D).

TT-6/55 OCT

s |

Unframed SS-octer HEX pattern {se2 Appemdix B

0 s
e

[F

e
W
P
b
S

Flonpte BT
[N A 22
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8.6.2 Pattern Sync Detection Criteri

Pattern Definition

30 consecutive error-free bits (ALL ONES, 1:7, 3 IN 24, programmable 3- (o 24-bit
pattern, ALLZERQ, BDS3, DDS4, DDS5).

DDSI, DDSZ, DDS6 800 consecutive error-free bits.

MIN/MAX 220 consecutive error-free bits.

30 + r consecutive error-free bits for a pattern length of 2n-1,

For QRSS, n =20 (QRSS, 63, 511, 2047, 2715-1, 2M5-1 INV, 2/20-1, and 2423-1),

Fixed Patterns

Pseudorandom Patterns

8.7 LOOP CODES — T1 BERT OPTION

8.7.1 Lcop Code Generation and Detection Patterns

Bit Pattern
Type Equip/Loc Description
Loop Up | Loop Down

CSu 10600 100 Customer Service Unit loop codes.

FAC] 1100 1110 In-band 4-bit Facility or network (or smart jack) loop codes,
T1 FAC2 11000 1100 In-band 5-bit Facility or netwaork €or smart jack) loop codes,

PROGRAM 10000 H0 3- to 8-bit programmable loop codes.

o P-LIN 01110006, 0001 1500 ESF out-of-band Line Joop codes.
SEPAY 5 001D SEOI00 1100 ESF out-of-band Fivio: 5 20

ESF out-of-band
SnesandiGinid

Mote! Fntelligen: Gifice

.- PRy .
Eeritint SR AR £

UMD i Note! Note’ Intefiigeni Olfice Repeater Command Codes.
IORPGM Note! Note! Intelligent Office Repeater Programmable Command Codes,
ESF.NET |ILR Note! Note! Intelligent Line Repeater Codes.
ILRCMD Note! Note! Intelligent Line Repeater Command Codes.
ILRPGM Note! Note! Intelligent Line Repeater Programmable Command Codes.
DSIMSWITCH | Note! Note! DS1 Maintenance Switch Switch Code.
DSIMSRAMP | Note! Note' DS1 Maintenznce Switch Ramp Code.

S IMECMD Mote! o T Note! D51 Mudnteassos 3
. OULIG . I vA Alernsting Offi
CUSHLSG . {61088 A Alernating Office
AXY L
T B XEU_I'U_
HANNEL R TEH

At Command ©

YA o DA leriating HL
NJAT U7 1 Allernanhg Data |
TRIA Alternasing Channel Service Unit Joop code.

top fode

i
rnaf 3 ETV ni: : ~ ’
CHAN+IR 010 1000 | N/A Alternating Channel Service Unit behind one repeater loop
code.
CHAN+2R 2010 1000 | N/A Alternating Channel Service Unit behind two repeaters loop
code.
IST RPTR x*010 1060 N/A Alternating First Local Loop repeater loop code.
i 2ND RPTR X010 1000 | N/A Alternating Second Local Loop repeater loop code.
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Signaling Parameters — VF/Signaling option

Bit Patiern
Type Equip/Loc Description
Loop Up | Loop Down
ocu Note” Note’ Latching Office Channel Unit loop code.
CHANNEL Note’ Note® Latching Channel Service Unit loop code.
DSO-DP Latching DSO-Dataport loop code.
(LOCATION 1 to | Note? Note? When more than one DSO-DP is present, select the location of
DDS-LAT |8 the DSO-DP from 1 to 8.
LS Note? Note' Latching Line Side Interface (HL222) loop code.
o 1 Tty e E % anT™M rane
NFI Note? Notet Latching Netwerk Element Interface and Adtran™ repeater and
loop code.
DSy Note? Note® Latching Data Service Unit loop code.
1. Smart Loopback/Command Codes Option required (see the manufacturer specifications).

2. x = subrate framing bit when the byte is tansmitted or received as a DSOB or DSOA 19.2 kb/s signal. Framing bit pattern
determined by DSOB or DSCA 19.2 kb/s data rate.
x = a “don’t care” mode when the byte is received at a DSOA subrate, except DSOA 18.2 kb/s,
% = a *1” when the byte is transmitied at a DSOA subrate, except DS0A 19.2 kbv/s.
x = a “0” when control codes (except IDLE) are transmitted at the DSCA 56 kb/s rate.
x = a “don’t care” mode when control codes (except IDLE) are reccived at the DSOA 56 kb/s rate.
x = a “1” when the IDLE code is transmitted or received at the DSOA 36 kb/s rate.
3. As described in TR-TSYH00476, Issue 3, April 1987,
4. As described in TR-OPT-G00489.

8.7.2 Loop Code Deteclion Criteria

Parameter l Specification

At Teast 177 error-frec hits of the selected repetitive pattern must-hie seceived

in-Band Loop Codes - - L .o L -
: o - Hioop up ad Loop dowa, = o

L‘SF Tht-oF-Bard Lo patahnk montored every i .—f‘;} i wop codes {1.00p up and

8.8 SIGNALING PARAMETERS — VF/SIGNALING OPTION

8.8.1 igit ivi i1

Parameter | . Specification

] <+1.5% a ceepied.

 Freguency S — .
Lo e e a3 S rejeeted, L
DTMF Level~ = - e o <25 dBwiperdone.
T gt Dirsicn Dimnimues 40 me.
I/D Timing minimum 40 ms,
) <x1,5% accepted.
Frequency ;
>23.5% rejected.
MF Level O to-25 dBm per tone,
Digit Duration minimum 30 ms.

fmam 30 ms.

1D Timing

o Ry s Tegy'e A
(") O i '-}}zl-;Kf.r A F Y AP R



SECTION & - SPECIFICATIONS
Signal Interfaces

Pulses Per Second |7 to 21,

Dp Y%Break 40 to 68%.
1D Timing =500 ms.
8.8.2 ive Supervision Measurement Par
Parameter Specification
. Delay 0 to 16 seconds.

Wink -

Duration 70 ms to G000 ms,

. Delay 010 16 scconds.

Delay Dial

Duration 70 ms to 600 ms.

Delay 0 to 68 seconds.
OIff Hook

Duaration Greater than 600 ms.

8.9  SIGNAL INTERFACES

8.9.1  External Clock Interface

Parameter

Specification

Low, less than 0.5 V.

2V p-p, minimum.

Clock Voltage Level

20V p-p. maximum.

Clock Frequency

1.544 Mz 25000 Hz.

T

R B
3 Fwp
L3N

Connector Pin Assignment

See Table §-1.

Character Format

7 or 8 data bits (ASCI coding).

TBERD 224
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Signal Interfaces

Table 8-1, RS-232 Pin Assignme n

Pin No. Signal Description Function
| Protective Ground Connected to chassis ground
2 Transmit Data (TXD) T-BERD 224 receives data on this lead
3 Receive Data (RCV Data) T-BERD 224 transmifs data on this lead
4 Request to Send (RTS) This lead is ignored by the T-BERD 224

T-BERD 224 sets this lead to the ON (HIGH) state when the unit is
ready to accept another character from the transmitting device.

Fast devices, like computers, need to monitor this line before
ansmitting additional data.

T-BERD 224 scts this line to the ON {(HIGIT) state whenever power is
applied to it

5 Clear to Send (CT'S)

6 Data Set Ready (DSR)

7 Signal Ground Connected to signal ground
8 Receive Line Signal Detect T-BERD 224 sets this line to the ON (HIGH) state whenever power is
(RLSD) applied to it

: PP —— RS R

9 Pos. DC Test Voltage Fhis lead provides +12 Vde (RS-232 ON) for use in strapping signaling
- icads ON. .
532 OF & T

10 Neg. DC Test Voltage This lead ?10\’1(1(:3 12 Vde (RS-232 OFF) for use in strapping signaling

leads OFF

T.RE 3 e thi . A
2 Sec R1SD i)l;i:tl) 224 sets this lead ON (HIGH) whenever data in its FIFO is ready

When this lead is set ON (HIGH) by the receiving device, the T-BERD

26 Data Terminal Ready (DTR) 294 transmmits data

8.8.3 est Point

Range HENV 225V

Logic 0 Input (On Closure to ground

Hook) 05V +t0V
Signaling Inputs | Logic 1 Input (Off Open circuit

Hook) +23 Vo423V

-1.5 microamps, maximum at 0 V

Input Current - -
+1.0 microamps, maximum ag +3V

CuppVoliaoge Range (00V w0 +5 Y

{Um + 11V, mazimnm f 1 A00 mA sink corrent

i

Signaling Outputs +16 V. maximih

3 mA sink current

RN i B30 milcroamps solree o

AHookl o oo L a0V minima § S0 MICTOMTPS. SOUCe Cu
37-pin, Female, D-type connector. See Table 8-2 for pin
Connector ; '
assignments.
8- TRERD 2N User’s Manus!
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Table 8-2. T-BERD 224 Test Points Pin Assignment

Pin No. (I)Zg;gt Pin Name Description
1 O Line 1 Signaling Bt D Active high
2 O Line I Signaling Bit B Active high
3 O Line | Signaling B& C Active high
4 O Line ! Signaiing Bit A Active high
5 O Line |BPV One bit wide, active low
6 i Insert Signaling Bit D Active high (ON) or low (OFF)}
7 { Insert Signaling Bit C Active high (ON) or low (OFF)
8 { insert Signaling Bit B Active high (ON) or low (OFF)
{ fnsert Signaling Bit A Active high (ON) or low (OFF)
16 i Enable Insert Signaling Bits | Active low
H O Line 2 BPV One bit wide, active fow
12 N/C
13 O Line T AIS Active low
14 O Line 1 Yellow Alarm Active high
15 O Line 1 Frame Sync Active high
16 O Line 1 CRC Error Active high for 7 =1 microseconds for each CRC error
17-19 N/iC
20 O Line 2 Signaling Bit D Active high
21 O Line 2 Signaling Bit C Active high
22 O Line 2 Signaling Bit B Active high
23 O Line 2 Signaling Bit A Active high
Active low
Active high
Active high for 7 0 emoresecoids toveach URO «
35-36 N/C
37 Signal Ground

894 VFE2-Wire & 4-Wire Interface

Parametsr

A Connector “irrets, 2 each.

3 m}fﬂ';;_i)ﬁpicg_l_%.

| Greater than Z0 aB.

e
[}
M
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Connector

WECO 310 jack.

Driver

600 ohms with 2 minimum 28 dB retam loss from 300 Hz to 3400 Hux.

Frequency Response

=(.25 dB (300 Hz o 3004 Hz).

+(.25 dB 0 -1.5 dB (3000 Hz to 3400 Hz).

VT 4-Wire Output - - -
Tracking Distortion

+0.3 dB {+3 dBm{ to -40 dBmO).

Relagive 1o 1004 Hz

+0.6 dB (-40 dBm{ to -50 dBm0).

-16d8md

+1.6 dB (-50 dBmO to -55 dBm0).

Transmission Level Pointg

0 dBm0 = 0 dBm.

Connector

WECO 310 jack.

Driver

600 ohms with a minimum 28 dB retumn loss from 300 Hz 1o 3400 Hez.

Frequency Response

+(.25 dB (300 Hz 0 3000 Hz),

+(1.25 dB to -1.5 dB (3000 Hz to 34060 Hz).

VF 4-Wire Input | Tracking Distortion’

+0.3 dB (+3 dBm0 (o -40 dBm{).

+(1.6 dB (-40 dBm0 to -50 dBm0).

+1.6 dB (-50 dBm0 to -55 dBm0O).

Transmission Level Points

0 dBm0 = 0 dBm.

Clipping Point

+3 dBm}, typical.

Signal to Distortion Ratio

33 dB. mimimum (O to -30 dBm).

Tdle Charnel Noise?

18 dBrrcd, maximum.

1. Retative to 1004 Hz, -10 dBm0.

2. Measured with C-message weighting and with C-message notch filter.

8.9.5 DSO Bipolar Interf
oo Paramgles ification.
. impedaies 135 ohirs £ 1G5
Bipolar Input

Operating Signal Level

348V 540V peak.

Cable Length

1500 feet (457 meters) of 24-gavuge, maximun.

Drata Rate

04 kb/s.

Connector

Bantam jack.

Test Load Impedance

135 ohms, resistive.

Pulse Amplitude

Bipolar Outpul | Zero Oratput Lavel

4.0V £0.5 V with a maximum imbafance of 023 V

4.7V, maxamuanm.

153.6 microseconds™
imbalance of 0.7 1

roseconds with a minimusy

R I W
Plata-Fodyml

a2

TRERD 204

Iy

[N
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Pin | +5 V at 100 mA, maximum,

Pin 2 Ground.

PPin 3 Tx (Insert) Bit Clock {TTL level inio 30 chms).

Pin 4 Tx (Insert) Byte Clock (TTL level into 50 ohms).
Tx Clocks Pin 5 Ground.

Pin 6 Tx (Insert} Byte Clock + (differentiab).

Pin 7 Tx (Insert} Byte Clock - (differentiat),

Ping Tx (Insert} Bit Clock + (differential).

Pin 9 Tx (Insert) Bit Clock - {differential).

Pin 1 +5V at 100 mA, maximum.

Pin2 Ground.

Pin 3 Rx (Brop) Bit Clock (TTL level into 50 chms}.

Pin 4 Rx (Drop) Byte Clock (TTL level into 50 ohms).
Rx Clocks . -

Pin 6 Rx {Drop) Byte Clock + (differential).

Pin7 Rx {Drop) Byte Clock - {differential).

Pin 8§ Rx (Drop; Bit Clock + (differential).

Pin© Rx (Drop) Bit Clock - (differcntial).

8.9.6 |EEE-488 Printer Interface

Parameter Specification

ConnectorType 24-pin, D-type.

cabie oeTalk-Only.

Table 8-3. PRINTER IEEE-488 Connector Pin Assignments

Pin No. Description Pin No. Description
1 Data In/Out | (DI/O1) i3 Data In/Out x (P/O5)
2 Data Fo/Ou 2 (DIYO2) 14 Data In/Cut x {DI/06)
3 Data In/Qut 3 {DYO3) {5 Data In/Out x {DI/OT)
4 Pata LyQet 4 (B34 ‘ TR (85 )
5 TEsd or Kentfy (EO] 17 REN)
5 : E it
A 9.
. _ ‘ND 200 _ :
G Interface { ARy 2 Gdd for twisied pair for 9
10 Service Reguest (SR(Q) 22 Gud for twisted pair for 16
11 Attention (ATN) 23 Gnd for twisted pair for 11
i2 SHIELD 24 Signal Gnd

F-BERLY 224 ciae S - £ & ;:‘-lj.
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Stenal Interfaces

8.9.7 DSU-DP Option Interfaces

8.9.7.1 RS-232 Interfac

Parameter

Specification

Conaector

25-pin, D-type, female.

Connector Pin Assignments

See Tabic 8-4.

Data Rates

Primary: 2.4, 4.8, 9.6, 192,56 L or 64" kbis,

Secondary: .133, 0.266, 0.533, 1.0606, or 2.607 kbfs.

Data Polarity

Mark (binary 1):-3 Vo -25 V.

Space (hinary 0): +3 V to 25 V.

Drivers?

Low level: -10 V 21V, rvpical.

High level: +10 V =1V, typical.

Slew Rates®

Clock and data: 6 V/microsecond, typical.

Signaling: 6 V/micresecond, typical.

Short-Circait Current

+12 mA, maximum,

Receivers

Input impedance: 3000 to 7000 ohms.

Input threshold: +2 Vand -1V

Fnput Voltage

*25

. MAXImun.

1. These data rates exceed the data rate limitations recommended in RS-232 andV .24,
However, the RS-232 connector can still be used but with result of increased bias

distortion and ciock data skew,
Output Jevels into 3000-ohm load.
. Into 7000-0hm resistive load.

v

R

Egm% Qéﬁiﬁﬁgﬁﬁﬁ?ﬁ Stgnal Statu-rs
o | Prowective Grouid Chassis Groumd
2 Transmitted Data Input
3 Received Data Output
4 Request to Send Input
5 Clear to Send Gutput
b Data Set Ready Output
7 Signat Ground Signal Ground
X Receiver L ine Signal be swct Ouiput
Ty +12V o Output
1 <12V Ouitput
15 Ougput
e "_Séﬁs'éndkifj}"i“_{cée;ve& ata Touput
Vi fRecsiver Niongl Blement Ty L Oupat
i8 Secondary Received Clock Ou{pul1

1. Non-standard pin configuration.

814
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Signal Interfaces

8.9.7.2 V.35 Interface

Parameter

Specification

Connector

34-pin, female.

Connector Pin Assignments

Sece Table 8-5.

Primary 2.4, 4.8,9.6,14.2, 56, or 64 kb/s.
Secondary 0.133,0.2606, 0.533, 1.066, or 2.666 kb/s.
Data Rates
56xN 536 kb/sto 1.344 Mb/s in 56 kb/s increments.
64xN 64 kb/s to 1.536 mb/s in 64 kb/s increments,
. OFF YA lead negative, with respect to the “B™ lead.
Clock Polarity :
ON “A” lead positive. with respect to the “B” fead.
. Mark (binary 1) “A" lead negative, with respect to the “B” lead.
Data Polarity - , o : :
Space (binary (3} “A” lead positive, with respeet to the "B lead.
. . . ON Greater than +3 'V,
Signaling Polarity
OFF Open, or less than -3 V
Source Impedance 100 ohms 50 ohms.
Resistance! 50 ohms =15 ohms,

Prata and Clock Drivers Rise Time

Less than 40 nanoseconds, into a 100-ohm resistive load.

Shert-Circumit Current

Less than 100 mA, maximum.

Signal Swing

+0.55 Vinte 100 ohms.

Input Impedance

100 ohms 10 ohms,

Data and Clock Receivers | Resistance!

50 ohms £15 ohms.

Input Hysteresis

70 mV, typical.

Slew Rate -

30 Vimicrosecond nte

0.2 microseconds inio 74

1245 mA.

BO s, tpicar

3OO0 10 THOG shang,

Signaling Recelvers

Maxitmum Input Range

+25V

I. from short-circuited terminals to ground.

Table 8-5. DSU-DP V.35 Connector Pin Assighmen t

| PinNo. | signal Description Signal Status
A T Protecdve groand . i
B round
ES tosend
: Q: _Tl_é: o

sriat clock fransmit (AY | b

P ey veadyrn

F | Receive Jine signai detector

P Send data (A} Enput
R Receive data (A) Quiput
by Send data (B} Input
T Receive data {B) Output
v Serial clock receive (A} Output
X Senial ¢lock receive (B} Cutpu

T-BERD 224
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Table 8-5. DSU-DP V.35 Connector Pin Assigniments {Continued)

Pin No. Signal Description Signal Status
a Serial clock transmit (B) Output
d Secondary receive data (A Output
Secondary receive data (B! Output
h Secondary serial clock receive Output
(A
k Secondary serial clock receive Output
(8)'
1 Secondary receive line signal Cutput
detector

1. Non-standard pin configuration,

8.9.7.3 FRS5-44% Interfac

Parameter Specification
Connector 37 pin. D-type. female.
Connector Pin Assignments Sec Table 8-6.
Impedance 110 chms, minimum.
Primary 2.4,4.8.9.6,19.2, 56, or 64 kb/s.
Secondary .133, 0.266, 0.533, 1.066, or 2.666 kb/s.
Data Rates - _ -
56xN 56 kbfs to 1.344 Mb/s in 56 kb/s increments.
G4xN 64 kb/s to 1.536 kb/s in 64 kb/s increments.
) . Mark (binary 1) “A™ lead more negative than “B” lead.
Drata Folariy — - R - e
i Space thinary ) I lead more negative than YA lead.

TA ead more 8

tB ._1(:3?]_. e

f’(:i.iar.ﬁy SR

Sienaling Polanty

BT lead more negative than “A” lead.
lmpcdunce1 65 ohms.
Short Circuit Current +1530 mA.
. . Swing 2 V minimum differential input into a 100-ohm load.
Output Pifferential — -
Rise Time 20 nanoseconds, maximum.
Input Resistance 120 ohms, £10%.
Data and Clock - = ‘ s
S R TV BloiTms 2ULY.
Receivers - -
N npa ¥oltage =25 V maximu”
1. Data, Clock, and 5i GUICE
S T DSIEDD DR AL Ton st PN Agsign m £
Pin No. Signal Description Signal Status
| Shield Chassis Ground
3 Secondary receive data (A) Output
4 Send data (A} [nput
5 Send timing (A) Output
5 Receive data (A) C | Qutput

&8-16 TRERDY 22 User's Mamuil
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Table 8-6. DSU-DP RS-449 Connector Pin Assignment (Continued)

Pin No. Signal Description Signal Status

7 Request to send (A) nput

8 Receive timing (A) Output

9 Clear to send (A) Qutput

11 Data mode (A} Output

13 Receiver ready (A) OCutput

16 Secondary receive data (A)! Output

19 Signal ground Signal Ground
20 Receive common Signal Ground
21 Secondary receive data (B) Output

22 Send data (B) Input

23 Send timing (B} Output

24 Receive data (B) Output

25 Request to send (B) Input

26 Receive timing (B} OCutput

27 Clear to send (B} Gutput

29 Data mode (B) Gutput

3 Receiver ready (B) Cutput

32 Secondary receiver ready (A) | QOutput

33 Secondary receive timing (B} | Outpus

34 Secondary receiver ready (B) Output

37 Send common Stgnal Ground

I. Non-standard pin configuration

NDING

ation Connection

Chassis and Signal Ground Tied together.

Bantam and 310 Jack Siecves | Connected (o chassis ground.

Power Cord Ground Connected to chassis ground,

Pin 1 connected to chassis ground.

25-pin D-type Connector

Pin 7 connected to signal ground.

i 10 chassis ground.

chriected to signal ground.

in 2 combected fo signal around,, !

Shell connected 1o chassis ground.

Pin 2 connected to signal ground.

DS0 Rx Clock Connector -
Shell connected to chassis ground.

Pin A connected to chassis ground,

V.35 Connector

Pin B connected to signal ground.

TBERD 224 . T N 8
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Location

Connection

RS-449 Connector

Pin | connected to chassis ground.

Pin 19 connected to stgnal ground.

4-Wire VI Connector

Sleeve connected to chassis ground.

8.11 SONET/DS3 ANALYZER OPTION SPECIFICATIONS
Parameter ] Specification
Physical Characteristics
. . Lid 65" Hx 14.0°W x 307D (1651 cm x 35.56 om x 7.62 am),
Dimensions - — : : ;
Printed Circuit Board (55" Hx 975" Wx 075D (1397 om x 2477 cm x 1.91 cmy.

i 5 1bs {0.8] .
Weight Lid 1.5 Ibs {0.85 kg)

Printed Circuit Board

0.53 Ibs (.54 kg).

Environment Characteristics

Temperature Range

Operating

32°F o 113° F 0" Cro 45° C).

Non-Operating

-40° F 1o 158° F{-40° Cto 70° C).

- Operating 90% maximurm, noncondensing.
Humidity I : =
Storage 3% to 95%, noncondensing.

Shock and Vibration

Meets IEEE Standard 743,

Electrostatic Discharge Susceptibility

Withstands al least 10 consecutive direct static discharges of 0.01 joule
and 15 kV to any operator-accessible switch or cable without
malfunction. In addition, no malfunction occurs when the device is
operated 1 meter distant from any object which receives at least 10

consecntive, direct static discharges of the saime seventy,

- Blectromagnetic In

urs when this device is ¢
setry and radio commiun

i gt i
PEEETTHY IO U S0UBTreCy sy

Fadingy

enviranment for thas type of device,

Power Requirements

Suppticd by T-BERD 224 through Lid intertace cable.

STS-1/DSS Input Signat

Connectors WECO 560A jack {PRI RX and SEC RX),

Impedance 75 0 +5%, unbalanced..
DSX-3 0.5 Vp (450 ft, of cable attenuation form a HIGH source),

Level Cable +6 dB 10 -3 dB (430 {t. of cable} from nominal signal level,
Resistive +6 dB o -20 dB from nominal signal level.

| Ling Code ' HILy, )

o 1353 44,736 M7 teenadr) £200 ppm,

Frogueney e o o T

: : STRA 51840 My ivenier) 2200 ppm.

Section 4.4.

Pulse Shape

Fiter Tolerance

cspicified i AT&T P and Belleore
009 Forpanerm 207 5-10mask ssdifinad Sithia fiuer 700
amplitude of 5.0 Ulp-p from 10 Hz 1o 2300 Hz, with slope of -24
dB/decade from 2.3 kHz 1o 60 kHz, and an amplitude of 0.1 Ulp-p from
00 kHz to 300 kHz.

STS-1/DS3 Output Signal

Connector WECO 560A jack.
Impedance 75 €2 +5%, unbalanced.
Level

Line Code

DSX-3

Nomind! 0.516 Vp =10%.
BIZS. . oo

Topir
(.A‘J R

T-RERD 224 o blser’s Manu!
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SONET/DS3 Analyzer Option Specificarions

Parameter Specitication
DS3 44,736 MHz (center) £10 ppm.
Frequency STS- | 51.840 MHz (center), intemnal 6 ppm. payload =130 ppm. and BITS
130 ppm.,
DS3 Meets ANSIT1.102 and isolated pulse mask.
Pulse Shape Meets ANSITL.102-1989, Table 5 and CCETT Recommendation G.703,
STS-1 Section 3, and meets TR-NWT-000253 eye diagram mask for STSX-1
interconaection,
DS1 BITS Clock
Connector Bantam.
Input Impedance DSX-MON, 100 £
Line Code AMI or BRZS,
Level +6 dBdsx to -24 dBdsx,
Frequency 1.544 MHz +160 ppm.

Puise Shape

IAW TR-NWT000499,

Jitter AT&T Publication 62411,

D$1 Signal
Input From T-BERD 224 with nomina! DS timing.
Output To T-BERD 224 with nominal DS1 timing.

T-BERD 224
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SECTION S - TTC CUSTOMER SERVICES
Introduction

SECTICN 9 TTC CUSTOMER SERVICES

9.1 INTRODUCTION

TTC offers unmatched services to support purchased equipment, including a wide range of customer care,
technical support, instrument maintenance, and training services. TTC customer service specialists are fully
tramed to help customers find the answers they are looking for. Call Customer Services for:

¢ Information on producis and services, including upgrades, calibration, training, software enhancement
agreements (SEAs), and product maintenance agreements. Our representatives can also provide
assistance with product returns and repairs,

€ Expert technical support, including help with product configuration, circuit qualification, and complete
network trouble sectionalization. TTC is also available on a contractual hasis to provide customized
application development, network consulting and management services, software customization, and
test procedure development.

Al TTC products are backed by an industry-leading warranty that guarantees mainframe repair or repiace-
ment for 3 years and all other parts for 1 year.

9.2 CUSTOMER SERVICE LOCATIONS

For questions regarding TTC products and services, including return authorizations and repairs, technical
support. training, and all other available services, contact your local distributor or TTC Customer Service at

sthe focations fisted in the TTC Worldwide Contact list at thc beginning of the manual.

9.3.1 Instrument Service

'Fo maintain your organization’s long-term investment, TFC will structure a service plan to it vour network
performance goals and budget. TTC understands the impact of equipment down time on operations and is
staffed to ensure a quick turnaround. Available services include:

oduct Repalr — Aliegui
anufactured equipment,
olicable nroduat up

watreturged tor service is o

dards asnowly
ensures products meet all pubis '

Factory Upgrades — Any unit returned for a hardware feature enhancement will also receive
applicable product updates and will be thoroughly tested, ensuring peak performance of the camplete
feature set.

Software Enhancement Agreements — These agreements assistin keeping equipment up to date with
the latest software features. by providing automatic notification of any new software enhancements and

T-HBERD 224
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Services

Product Maintenance Agreements — Yearly service and calibration maintenance agreements simplify
billing and help ensure the equipment is always operating at optimum Jevels. Product maintenance
agreements can be used to extend a curreat warranty or provide protection for cut-of-warranty units.

Other Pricing Options — For out-of-warranty repairs, TTC offers two additional pricing options: time
and material pricing and flat rate pricing. Under time and material pricing, customers are bilied for the
actual cost of the repair, making this a cost-effective method for minor repairs. Under flat rate pricing,
customers pay a fixed service charge to repair unit failures (excluding damage or abuse), resulting in
simplified paperwork and easier budgeting.

2.3.2 Product Enhancement Group

The Product Enhancement Group staff offers one of the broadest and most experienced resousce portfolios
in the commupications testing industry. This team of professionals offers expertise in software development,
test procedure development, and network consuiting, as well as years of expert test knowledge. Support i
available for all core TTC product lines:

Network Consulting and Management— Provides services such as productivity analysis, test strategy
assessment, on-site appiications assistance, and specialized training.

Software Customization — Develops scripts for remote and automated testing, statistics, and
emulation.

Test Procedure Development — Creates procedures for antomated testing, network testing, and
comphiance testing.

viges inchwle

Critical Services Program — Provides technical support at any time, 7 days a week, 24 hours a day.
Replacement parts are guaranteed to artive within 48 hours of contacting TTC.

Maintenance Contracts — Cost-effective management for networks with multiple test systems.

Out-of-Warranty Service Agreement — Covers the test system for failures after the warmn{y expnes
mcluding "é; ui‘m mm material cosis and fctu.rs ﬁé’l;{_‘ﬁuﬁ{" costs to the custorer «;‘ae 5

“Provides a variety of optiom for

ementing.the rest
icuration, upgrades, and

Sinical support.
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9.3.4 Technical Training

By providing both experienced instructors and a hands-on atmosphere, TTC training is designed t¢ optimize
lest strategies and employee development requirements. Available services include:

Customized Technical Training — Designed to incorporate real-life challenges techaicians face daily,
while addressing the customer’s training requirements, TTC provides training at the customer’s
designated site, 50 the whole staff is traived at one time. Step-by-step reviews of current technologies
and products enable new or experienced technicians to transiate theory into practical, hands-on
expertise.

Public Courses — Regularly scheduled, in-depth, hands-on product and technology courses are
offered werldwide. Public courses provide a learning environment thatallows individuals from different
companies to share their knowledge and experience with their peers.

Computer-Based Training (CBT) — TTCs CBT complements our hands-on technical training. With
CBT. customers can learn about emerging communications technologies at their own convenience — at
work, at home, or while traveling. TTCs CBT courses cover technology topics such as ATM, frame
relay, ISDN, LAN basics, and more,

Customized Multimedia Course Development Multimedia courseware can be creatad to customer
specifications, making it easier to learn new test instruments or applications. These custom package
provide consistent edacational content and training for the entire staff. Students learn af thelr own pace
on their own PC.

Consuiting and Needs Analysis Services — TTC can help identify training needs and develop
customized training curricula to maximize learning opportunities, all while providing a measurable
refurn on investment.

9.4.1 Warranty Policy

All equipment manufactured by Telecommunications Technigues Corporation {TTC) is warranted agains
defects in material and workmanship. This warranty applies only to the original purchaser and is non-trans-
ferable unless express written authorization of the warranty transfer is granted by TTC.

e (1 vear alter shipment by
CrANEYE SIS TR

ty under this warranty extends only.to the replacement vatue of the equipment. The warranty isvoid, .

i¢ tollowing conditions.

{I) Equipment has been altered or repaired without specific authorization from TTC,

{2) Equipment is installed or operated other than in accordance with instructions contained in TTC lit-
erature and operating manuals.

No other warranty is expressed or implied, TTC is not liable for any direct, indirect, incidental, or conse-
' 51 dama o . o
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9.5

SERVICE AND REPAIR INFORMATION

9.5.1

9.5.2

ard copy

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 the Eguipment Return Instructions on
page 4. Before returniag any equipment, the customer irust obtain a return authorization (RA) number (ref-
erence number - European Custorners) by contacting TTC Customer Service (see page 1 } or the TTC office
serving your region (call or visit our website for a current list of worldwide TTC locations). The RA or ref-
erence number should appear on alf paperwork and be clearly marked on the outside of the shipping con-
tainer.

After the equipment is repaired by TTC, it is tested to applicable specifications and returned to the customer
with shipping prepaid. A detailed description of the work performed and parts replaced will be provided
with each repair

Qut-of-Warranty Service

The procedure for repairing out-of-warranty equipment is the same as the one used for equipment still in
warranty. There is a minimum charge applied to each request for out-of-warranty service. The charge guar-
antees the customer an estimate of the repair costs and is used as credit against the actual repair costs should
the equipment be repaired, There are three payment methods available for out-of-warranty service: service
agreement, flat rate, and time and material. Contact TTC Customer Services or visit our website for more
information on these options.

The customer wili be required 1o furnish a purww‘ arger mm}her before rep‘m work can be smﬂt*d.. (mri

9.5.3

Once an out-of-warranty repair 1s made, the repatred part or component is warranted for one (4 yyear. Thi
warranty applies only to the part or component that was repaired; other parts or components are not covered
under the one (1) year repair warranty.

Equipment Return Instruction

sy, 2itseh a iag that inclodes the & .-i; ,.1.2, 1?")’”“ afiom

i3 -er;mw qmm { Ei VO Are unsiure- 0% iim warranty stats of your instrument-contact 310 Cas-

tomer Service.)
{(4) A detailed description of the problem or service requested.
(5) The name and telephone number of the person to contact regarding guestions about the repair.

(6) The return authorization (RA) number (US customers), or reference number (Eurepean Custom-
ers),

T-BERL 221 , ser's b
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If possible, return the equipment using the original shipping container and material. If the original container
is not avaiiable, the unit shouid be carefully packed so that it will not be damaged in transit; when needed,
appropriate packing materials can be obtained by contacting TTC Customer Services. TTC is not liable for
any damage that may occur during shipping. The customer should clearly mark the TTC-issued RA or refer-
ence number on the outside of the package and ship it prepaid and insured to TTC.
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APPENDIX A FACTORY DEFAULT SETTINGS

Al MAINFRAME SETTINGS

Table A-1 contains the factory default settings that are stored in memory. The T-BERD 224s controls can be
forced to their default settings by clearing the NOVRAM. As soon as the software revision message is
visible while the unit is being powered-up, momentarily press the RESTART switch. The message
CLEARING NOVRAM appears in the RESULTS display. If the RESTART switch is held down for too long,
the unit considers the RESTART switch to be stuck and will ignore it from that time on.

Table A-1. Factory Default Setting

Parameter Default
MODE Ti-DID
CHANNEL FORMAT 25
SOURCE CONFIGURATION | 1004 Hz
RESULTSI& 1] SUMMARY
DISPLAY HOLD QOFF
SIGNALING INSERT OFF
ERROR INSERT OFF
CODE AMI
TEST CONT.
PRINT EVENT OFF
RECEIVE INPUT LINE 1 BRIDGE
RECEIVE INPUT LINE 2 BRIDGE

CLENE B

N F

6 HRS 00 MINS 00 SECS

SRR

AUX 02 TIM PRI

AUX 03 TES LEN 200 HRS 00 MINS 00 SECS
AUX 04 TIMDAY N/A
‘ LINE | 0 dB
AUX 05 LBO
LINE 2 0 dB
_ LINE | INTERNAL
| AUIX 06 BACKTM ‘

LANE 2

AUXG7 DSGTN ne

Parity
o e

1 AUX 09 s8sMOoDET T

AUX 10 N-CONTIG LINE |
LINE 2 01
PRIMARY
AUX 11 ANL CHA DSU CHAN PRIMARY

CTRL I e

T-BERD 224,
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Table A-1. Factory Default Settings {Continued)

Parameter Default
AUX 12 ERR COR OfF
ERROR RATE 1OE-3
AUX 13 ERRRT ERROR TYPE SINGLE
BURST LEN 20 ms
AUX 14 FRM ERR SINGLE
AUX 15 USER 100000
‘ ) UP 13000
AUX 16 PGM LP
DOWN 1630
TYPE Tl
AUX 17LOCP CD EQUIP CSu
SMARTNET H.R ADTRAN
AUX 18 AUT RES NO RESP
TRANSMIT PRIMARY
AUX 19 DDS CHN
ANALYZE PRIMARY
L1 EMULATE CUSTOMER
AUX 20 PRM TX L2 EMULATE CUSTOMER
PRM TRANS OFF
START FREQ 1004Hz
STOP FREQ 3704 Hz
- STEP-SIZE 100Hz
AUX 21 SWEEP
STEP-INTERVAL | 2.0 Seconds
SKIP-HI 2750 Hz
SKIP-LO 2450 Hz
OFF

2125 He

5

lbasm T

ARVRTATTR W Dy

CSTIDME& MY

TYPE DTME/MF
DIGIT ON 70 ms
AUX 25 DIG MAR DIGIT OFF 70 ms
PPS 10
% BREAK 60
AUX 26 DIAL SEQ NONE
AL 27 REC SEQ NONE
T WINK
AUX 255V DEF 200 ms

TITBELAY DIAL

AUX 29 SCANSET CHAN ALL ONES
TIMEGUTS OFF HOCK 1 Minute
DISCONNECT 5 Seconds
. . OPERATION SELECT
AUX 30MIU :
BRANCH 1
AUX 31 CALLID

FORMAT SLC

PRIFTEIEY VY A
]" ;Ji»ﬁf‘».;) feanEL
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SONET/DS3 Analyzer Option Settings

Tabie A-1. Factory Default Settings (Continued)

Parameter Default
AUX 32 LN CODE LINE 1 B8ZS
LINE2 AMI
1.0GIC ALL
BPV&FRAME ALL
SIGNAL ALL
TIME ALL
AUX 35 CUSTO
CHANNEL ALL
ALARMS ALL
DS3 ALL
' SONET ALL
AUX 50 DELAY ENABLED

A2 SONET/DS3 ANALYZER OPTION SETTINGS

Table A-2 lists the factory default settings for the SONET/IIS3 Analyzer Option switches and auxiliary
fanctions when NOVRAM is reloaded at power up.,

Table A-2. SONET/DS3 Analyzer Option Defauli Settings

Switch/Auxiliary Funection Default Setting

AUX Switch Disabled
MODE Switch DS3-M13
FORM r”-xr_? Switch 242341

' SUMMARY C

YRS,
R ririt

L-‘ b T Swirch.
ALARM INSERT Swilch

ERROR INSERT Switch Disabled
DS3 TRANSMIT TIMING Switch | INTERNAL
STST TRANSMIT TIMING Switch | INTERNAL
PRIMARY VT/DS1 Swiich —_———
SECONDARY VT/DS1 Switch e
NONE _
TOGICHURST
SINGLE
WONE i

SECTC

CT-BERD 224.
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APPENDIX B - CHANNEL TIMESLOT ASSIGNMENTS

APPENDIX B CHANNEL TIMESLOT ASSIGNMENTS

This appendix contains the T1 timeslot assignments for the T1 framing formats supported by the T-BERD
224. Table B-1 lists the T1 timeslot numbers and the corresponding channel numbering for the selected
framing format,

Table B-1. Channel Timeslot Assignment

T1-D4

TiTime| TI-DID | .. o | oo

Slot | T1-SLCY6 T1.ESEy
1 1 i2 1
2 13 i3 2
3 2 1 3
4 14 17 4
5 3 5 5
6 5 21 6
4 9 7
16 15 8
9 5 3 9
10 17 1 0
[ 6 7 i
12 18 23 12
13 7 i1 13
14 1% 14 14
I5 8 2 IS

T-BERD 224
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APPENDIX C OPERATING MESSAGES

C.1 INTRODUCTION

Operating messages are displayed to notify the operator of conditions that affect the test set. Some of these
messages are displayed once and other messages are flashed until the cause of the condition is changed or
corrected.

C.2  FHRONT-PANEL MESSAGES

The following lists the T-BERD 224 operating messages in alphabetical order. Also included is a reasen for
each displayed message and a suggestion on how to correct, if necessary, the condition that caused the
message to be displayed.

ALT LOCPDOWN COMPLETE — The T-BERD 224 is no longer receiving a DDS alternating loop-down
code after the LOOP DOWN switch is pressed (LED ON).

ALT LOOP UP COMPLETE — The T-BERD 224 is receiving a DDS alternating loop-up code after the
LOOP UP switch is pressed (LED ON).

ALT LOOP UP FAILED — The T-BERD 224 is not synchronized to the DDS alternating loop-up code
pattern. This message appears after the LOOP UP switch is pressed (I.LED ON).

AUTO NOT VALID WITH THIS TRUNK TYPE SEE AUX24 e Dssp]ayed when the T-BERD 224 is set to
b ‘iﬁ&_di‘x ai’ld a uu)und “;1‘-‘" GY- .

C SERT L The T-BERD .EM-+ is sending an s pu»nmu quy Coe afiol eiiher
the LOOP UP or LOOP DOWN switch is pressed (LED ON). Verify the loopback by checking for pattern
synchrenization or sending bit errors.

EXT CLOCK LOSS — AUX (06 BACK TM is set to BNC and no signal is detected at the side panel BNC
connector. This message is cleared by setting AUX 06 BACK TM to INTERNAL or by connecting a Tt
clock source to the BNC connector.

- The MODE switch # ft to's

e PATTEH% UNKN&WM

HUB ID — Displayed when the T-BERD 224 successfully completes a MJU SELECT operation.

LAT LOOP COMPLETE MAP1 DROP SIDE — Displayed when the T-BERD 224 recetves a DDS DS0-DP
latching loop code confirmation message from the selected DSO-DP location. The message appears after the
LOOP UP switch is pressed (LED ON). MAP! DROP SIDE indicates that the drop side of the DSO-DP is
looped.

TBERD 224 ) L L cl o
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LAT LOOP COMPLETE MAPO LINE SIDE— Displayed when the T-BERD 224 isreceiving a BDDS DS0-DP
tatching foop code confirmation message from the sefected DSO-DP location. The message appears after the
LOOP UP switch is pressed (LED ON). MAPO LINE SIDE indicates that the line side of the DS0-DP is
looped.

LAT LOOP DOWN COMPLETE/CONFIRMED — Displayed when the T-BERD 224 receives a confirmed
DDS latching loop-down code after the LOOP DOWN switch is pressed (LED ON).

LAT LP DN COMPLETE/NOT CONFIRMED — Displayed when the T-BERD 224 receives an unconfirmed
DS latching loop-down code after the LOOP DOWN switch is pressed (LED ON).

LAT LOOP UP COMPLETE/CONFIRMED —- Displayed when the T-BERD 224 receives a confirmed BDS
fatching loop-up code (Far-end voice code detected) after the LOOP UP switch is pressed (LED ON).

LAT LP UP COMPLETE/NOT CONFIRMED - Displayed when the T-BERD 224 receives an unconfirmed
DDS latching loop-up code (Far-end voice code not detected) after the LOOP UP switch is pressed (LED
ON). Check the loopback by verifying pattern synchronization or sending bit egrors, If the response is
positive, then the foopback is established.

LAT LOOP UP FAILED — Displayed when the T-BERD 224 is not synchronized to the DDS latching loop-
up code pattern after the LOOP UP swiich is pressed (LED ON).

n SLC DL ALAR — Displayed when the T-BERD 224 is in ST.C-M2 or TISLC96 mode, is monitoring the
Ti circuit, and detects a SLC-96 datalink alarm. This message informs the operator that the alarm was

" detected and reported in the SUMMARY category. n = LINE 1 or LINE 2.

LOOP DOWN ABORTED — Displayed when the transmitted T} loop-down code is interrupted by pressing
the LOOP DOWN switch (LED ON). This message is also displaved when either the TT in-band loop-down
' aved ;HU a 30-second tmeeit o e 1:‘31* out-0f- bcsnd ]oop a CEPONSE 18 N0t

CLOOR U SHNT

-n. the T-BE ‘*‘) 2”4 is nc}t a\,ndm‘ma the in-band orontof

Pand [{';{5:‘_3,,_}.‘41@:;1 Pl §\ 551§ e_auz Hr ar ther LMD TEEWIN cutiigrhig nreswd (LED ONy

LOOP DOWN SUCCESSFUL — Displayed when the in-band leop-down response is briefly detected or the
out-of-baad loop-down response is not detected for one second.

LOOP UP ABORTED — Displayed when the transmitted T1 loop-up code is interrupted by pressing the
LOOP UP switch (LED ON). This message is also dispiayved when the T1 in-band foop-up response is not
received after a 30-second tirneout or when the ESF out-of-band leop-up rcsponse IS not recewed after a 3-

second u{ﬁuuu R

. LOOP UPFAILUPE
. pattern after

?‘"’@“25" Bl Thetndhand Wndermastfx

response is not detected for 1 second.

LOSS OF HOLDING TONE— Displayed during C-NCH noise, 3K NCH noise, or S/N testing. This message
informs the operator that the expected holding tone that is filtered out in the notch range of 995 Hz to 1025
Hz (1004 Hz tone) is not detected. The operator should check the received signal VE FREQ (995 Hz to 1023
Hz) and VFLVL {greater than -40.0 dBm) are in the required ranges for valid test results.

TRERD 204 User's Mapaa!
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MJU BLOCK COMPLETE — Displayed when the T-BERD 224 blocks the selected branch fro
transmitting or receiving data.

MJU OPERATION FAILED - Displayed when the T-BERD 224 is unable to complete the MJU operation
selected in the AUX 30 MJU function.

MJU OPERATION ABORTED— Displayed when the selected MJIU operation is aborted after being initiated
from the AUX 30 MJU function.

MJU RELEASE COMPLETE — Displayed when an MIU RELEASE operation is completed after releasing
all branches to normal operation.

MJU RESTORE COMPLETE — The T-BERD 224 successfully deletes the last SELECT/BLOCK or
SELECT/UNBLOCK operation.

MJU SELECTFAILED — The T-BERD 224 is unable to access the selected branch.

MJU SELECT SUCCESSFUL — The T-BERD 224 accesses the selected branch.

MJU UNBLOCKED COMPLETE — The T-BERID 224 is able to unblock the branch previously blocked.
NO BYTE ALIGNMENT LINE 1/LINE 2/BOTH LINES— DSOA byte alignment cannot be achieved for LINE
1, LINE 2, or BOTH LINES (three separate messages). This message is applicable only when DS0A

ERROR CORRECTION is set to ON in the AUX 12 ERR COR function and the CHANNELFORMAT
switch is set to DSOA 2.4, DSOA 4.8, or DSOA 9.6,

NO SUBRATE FRAME SYNC LINE 1/LINE 2/BOTH LINES — DSOB framing sync cannot be achieved for
LINE 1, LINE 2, or BOTH LINES (three sep

OPTION NOT INSTALLED - Displayed when an option, which is not currently installed, is required for a
switch to operate properly.

OUT-OF-BAND CODES REQUIRE ESF or ESFz — Displayed when an ESF out-of- band loop code is sent
and the T1-ESF or T1-ESFz mode is not selected. Correct the condition by either changing the AUX 17

SEE AUX 03 TO SET TEST LENGTH — Displayed when the TEST switch is set to the TIMED position.
This reminds the operator that a time period must be set for the test length in the AUX 03 TES LEN
function. If no new length is selected, the last valid time length entered for AUX 03 TES LEN is the default
test length.
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SIGNAL LGS

SEE AUX 10 TO SET CHNL NUMBERS - This message is displayed when the channel format is set to
56xN or 64xN and NON CONTIG is selected by the8OURCE CONFIGURATION Hswitch. Use the AUX 10
N-CONTG function to set the non-contiguous channels for LINE 1 and LINE 2. Refer to Section 4
Auxiliary Functions for assistance.

SEE AUX 17 TO SET LOOP CD TYPE — Displayed as a reminder that the loop code type is set in the AUX
17 LOOP CD function. The message appears when the LOOP CODES switches are pressed to send a loop
cade signal. If no type is selected, the last valid type entered in AUX 17 LOOP CD is transmitted.

SEE AUX 19 TO SETSEC PATTERN — Displayed as a reminder that the DDS secondary channel test
pattern is selected from the AUX 19 DDS CHN fuanction. The message appears when the operating mode
and test pattern are displayed and the SOURCE CONFIGURATION I switch is pressed in an attempt to
change the test pattern.

SEE AUX 21 TO SETSWEEP PARAMS — Displayed when the SOURCE CONFIGURATION §

switch is set to the SWEEP position. This reminds the operator that the frequency sweep parameters of
START FREQ. STOP FREQ, STEP-SIZE, STEP-INTVL, SKIP-HI, and SKIP-L.O are set in AUX 21
SWEEP. It no sweep parameters are selected, the last valid sweep parameters entered for AUX 21 SWEEP
will be used.

SEE AUX 22 TO SETBURST PARAMS —- The SOURCE CONFIGURATION I switch is set to any of the
return foss measurements; ERL, SRL-L.O, or SRL-HI. This reminds the operator that the frequency burst
parameters of ON/OFF, FREQ, and LEVEL are set in AUX 22 VIBURST. If no burst parameters are
selected, the last valid parameters entered for AUX 22 VEBURST will be used.

SEE AUX 32 TO SET LINE CODE — The front-pane! CODE switch is disabled in ESE/D4 mode, because
the line coding is selected for each line (LINE 1 and 2} via the AUX 32 LN CODE auxiliary function.

WM TA LINE WLINE 2/BOTH LINES - The signal has been tositor LINE I, LINE 20 0r

_ sweep pam*q:meﬂ nf &MP HI and SKIP 132G are pg for apart and mterfere with #i

ALT x f‘g« VEAT R i

SKIP HIGH SMALLER THAN SKIP LOW — Displayed after the AUX 21 SWEEP parameters have been set
and the frequency sweep parameter of SKIP-HI is smaller than the SKIP-1.O parameter. The T-BERD 224
automatically aborts all the parameters changes and restores the last valid parameters if the auxiliary
function is exited. The aperator must return and repeat the entire AUX 21 SWEEP parameters procedure to
change the parameters.

SKIF RANGE TOQ BIG — Displayed arier the AUX 7y SWEEP parameters have boenset imd the frequency
¢ STEP-SIZE.

ihr; éiiiiv"e }"~ e ihe pd‘lmmm‘s

STEP SIZE TOO LARGE DOESN T MA TCH ENDPOINTS — Dlsplczyed di’ter Lhe AUX 21 SW}‘JLP

parameters have been set and the frequency sweep parameters of START FREQ and STOP FREQ allow too
small a frequency band for the selected STEP-SIZE. The T-BERD 224 automaticaily aberts all the
parameters changes and restores the last valid parameters if the auxitiary function is exited. The operator
must return and repeat the entire AUX 21 SWEEP parameters procedure to change the parameters.

£+
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TIMED TEST COMPLETE — Displayed when a timed test is finished, This message alternates with the
displayed results and operating status. This message is disabled by setting the TEST switch to CONT., or by
pressing the RESTART switch to begin the test again.

TRANSHITTING ON BOTH CHANNELS ANALYZING PRIMARY CHANNEL — Displayed when the AUX
19 DDS CHN function is set to transmit on both channels and to analyze the primary channel.

TRANSMITTING ON BOTH CHANNELS ANALYZING SECONDARY CHANNEL - Displayed when the
AUX 19 DDS CHN function is set to transmit on both channels and to analyze the secondary channel.

TRANSMITTING ON SECONDARY CHANNEL ANALYZING SECONDARY CHANNEL — The AUX 19
DDS CHN function is set to both transmit and analyze on the secondary channel.

UNDER REMOTE CONTROL - Flashed when the unit is under remote control. This message alternates
with the disptayed results and operating status. This message is disabled by exiting the remote control mode
and returning to focal control.

UNEQUAL # OF CHANNELS, CONFIGURATION NOT SAVED — Displayed when an unequal numbes of
channels is entered in AUX 10 N-CONTG. Redisplaying the channel numbers for AUX 10 N-CONTG
shows the iast valid channels that were selected.

USE RESULTS I/l TO EXIT TRAFFIC - This message is displayed when a front panel switch (MODE,
CHANNEL FORMAT, SOURCE CONFIGURATION 1, or SOURCE CONFIGURATION I} is pressed while the
traffic results (n55 or n56) is still visible in the display. This message is disabled by pressing the same
RESULTS | or It Arrowed switch to display another result or the RESULTS 1 or Il Blank swiich to select
another category.

F LEVEL OUT OF RANGE

Al TTC.C

REMOTE CONTROL ERROR MESSAGES

The following remote coatrol error messages are generated when an inappropriate command or parameter is
executed The number 1dentmes the error message when the ERRor NUMber command is used to request the

05 E}RROR RS 232 receiver parity error.

06 ERROR: R5-232 receiver overrun error.
07 ERROR: RS§-232 receiver framing error.
08 ERROR: Receiver buffer overflow.
09 FRROR: Parameter is out of range.

10 ERROR: No such help paﬂe
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12 ERROR: Command not execatable. - - End with *7” for status.
13 ERROR: Command has no status
14 ERROR: Invalid command for IEEE-488 remote controi.

16 ERROR: Selection is not applicable.

17 ERROR: Option not installed.

18 ERROR: DSU-DP Option not installed.

19 ERROR: ADPCM Option not instalied.

20 ERROR: IEEE-488 Option not installed.

21 ERROR: BERT Option not installed.

22 ERROR: VF Option not instalied.

23 ERROR: SI.C/ESF Option not installed.

24 ERROR: ZBTSI Option not installed.

25 ERROR: BERT or DSU-DP Option not instalied.

26 ERROR: Non-coatiguous channe! numbers must be in ascending order.
27 ERROR: Non-contiguous channel Hists must be the same length.

28 ERROR: Channel number is out of range.

29 ERROR: The other resuit window is currently displaying traffic.

30 ERROR: Floating point namber can have only one decimal digit.

31 ERROR: BERT, DSU-DP or SLC/ESF Option not installed.

32 FRROR: Step size exceeds sweep range.

33 ERROR: Skip low is greater than skip high,

34 ERROR: Skip range exceeds sweep range.

35 ERROR: No frame sync on insert {ine.

36 ERROR: Equipment not valid for loop type.

37 ERROR: No location for loop type.

38 ERROR: Loep code transmission is not allowed, unit already in auto loopback,
39 ERROR: Change setting is not permitted, unit already in auto loopback.
40

:Tesert is not allowed, loop up or leop down m progress.
M Souree i sdunon 13 10 men TX Is set o HLL(‘)IIG'

14

SRR, . rrerpt Cradlon not hatalled,

46 ERROR: (1,82 Opt:on not mstalluj

47 ERROR: Signaling Option not installed.
48 ERROR: Signaling Sequence Syniax Error.
49 ERROR: Receive Sequence too long.

50 ERROR: Parameter out of valid range.

51 ERROR: Command line syntax error

52 ERROR: Invalid result name.

53 L Tnvalid calegory name.

R: Category not in Seiect nods.
35 3K The other results window i ntly displaying signaling res
&6 Ji ':swnsm Option not 1 S
57 Nowne of the PROTOCC
* CER T UUERDOGR THelr A L
39 ERROR: h&utmnal Ti Option not installed
60 ERROR: DDS Option not installed
o1 ERROR: Fractional T1 or DSU-DP Option not installed
62 ERROR: DDS or DSU-DP Option not instatled
63 ERROR: DDS and SIGNALING Options required
64 ERROR: DDS or Fractional T1 Options not installed
65 ERROR: Adv. Stress Patterns and either DDS or Fraumm] T1 Opil{ms reqmrcci
a6 o

QR DRVGDP orn 51O ‘I Option not ;mml!;d

N *

) . FRERMD D2 Ueor's Meamniges!



APPENDIX C - OPERATING MESSAGES
Remote Control Ervor Messages

67 ERROR: Smart Loopback/Command Codes Option not installed,
68 ERROR: Caller ID Option not installed.
69 ERROR: Selection is not allowed with ESF/D4.

P-RERLY 224
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APPENDIX D STRESSPATTERNS

D.1 INTRODUCTION

The stress patterns are represented in a right-to-left formar. When the pattera is transmitted in binary for
the least significant bit is transmitted first (see Table D-1). This requires that the binary representation be
tarned over for transmission. Example: The binary representation of the hexadecimal value 01 would be

0000 0001. The stress patterns are provided with the Enhanced DST Testing Option.

Table O-1. Hexadecimal-to-Binary Conversion

pu

8421

0006

0001

0010

0o11

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1116
L

fmimioiolal > ole o ol sleis e

SEERE i

D.2 BRIDGTAP/MULTIPAT PATTERNS

Table -2 and Table D-3 list the test patterns generated by the BRIDGTAPaadMULTIPAT test patterns.

Table D-2. BRIDGTAP Patterns

Pattern Name || © Bit Pattern’
i
010 .
15 oo oo
16 F 0100 000
107 F 0100 0000
28 F 1100 0000 00
2:9 F 1100 0000 000

2:10 F 1100 0000 0000

T-BERD 224 gt D




APPENDIX Iy - STRESS PATTERNS
LUP Option Test Patterns

Table D-2. BRIDGTAP Patterns (Continued)

Pattern Name Bit Pattern’
2:11 F 1100 0000 0000 O

2:12 F 1160 0000 G006 00

2:13 F 1100 0060 0600 600

2:14 F 116G 0000 0600 0600

3IN 18 F 1101 0000 06400 0000 00

3IN 19 F 1160 1000 0000 0000 000

3IN 20 F 1100 0100 0000 000G 000

3IN 2% F 0160 0100 00006 0000 0000 L
3IN 22 F 01060 0100 0006 0000 0000 10
3IN 23 F 0100 0160 000G 0000 0000 100
3IN 24 F 0100 G100 0000 0000 0600 0100
T1-QRSS 2701 pseudorandom pattern with 14-zero suppression

1. F = Framing bil, shown in relative position to test pattern.

Table D-3. MULTIPAT Patterns

Pattern Name Bit Pattern’
ALL ONES Fililt
1:7 F 0100 0000
2INS8 F 0100 0010
E 3N 24 F 0100 0100 $OGE 00046 0600 0100 % :
2 saﬁ@:m ;

D.3 LUPCPTION TEST PATTERNS

The following LUP Opticn test patterns are only avatlabie when the option is installed.

*  IBMBRBO (see Table D-4)

STV Sl TP
® T _6(see Table D-10)
® TI DALY (see Table D-11)

Table D-4. 1BM80 Test Pattern Sequen ¢

o1 02 03 04 a5 05 87 08
Fa FA FB FF FE AA AA AA
a5’ ETRINE S B AT IO (R TN OER T BT

0.2 TRERIY 224 o Llserty Mama!



APPENDIX 1) - STRESS PATTERNS
LUP Option Test Patterns

Table D-4. IBM80 Test Pattern Sequence (Continued)

G0 0C oG o0 00 00 a0 00
17 18 1% 20 21 22 23 24
Gco a0 33 33 33 33 33 33

Table D-5. MIN/MAX Test Pattern Sequenc e

01 02 G3 04 05 06 o7 08 05 10
80H 80H 80H 80H OtH 00H 01H 01H 01H O3H
1000 0000 | 1000 G000 | 100G 0000 | 1000 0000 | 0000 0001 | 0000 000G | G000 G001 | 0000 DGD1 | 0006 0001 | 0000 0011
A3 12 13 14 15 )i 17 i8 19 20
80H 01H 80+ G1H OTH 80H 01+ 22H 0oH 201
1000 0000 | G000 0001 § 1000 CO0C | G000 0001 | G000 0001 | 1000 00CO | G000 0001 | 0010 0010 | 0000 BO00 | 010 G000
21 22 23 24 25 25 27 28 29 30
22H 00H 20H AAH AAH AA AAH AAH 55H 55H
0010 Q010 | 0000 006G | 0010 QOOS | 1010 1010 | 1610 10310 | 1610 1010 | 1010 1010 1 1010 1010 | 0101 G101 | G107 0101
31 32 33 34 35 36 7 1:] 39 40
55H 55H AAH AAH AAH AA 585H AAH AAH 55H
G101 0101 § 0101 0101 | 1010 1010 | 101C 1010 | 1010 1010 | 10101010 | 01010101 { 1010 1010 | 1016 1010 | G101 0101
41 42 43 44 45 46 a7 48 49 50
55H 55k 80H 80H FFH FFH FF FFH FEH FFEH
0101 0101 | 0101 0101 | 1000 0000 | 1000 000C { 1111 1111 [ 1111 111 P 11141413 1111 1181 (1111 111 £ 1111 1111
51 52 53 54 55 56 57 58 59 60
FFH FEH FFiH FFH 24H 48H 92H 88 88H 88H
11111341 P 1191 1110 P 11119111 (1111 111F | 0010 0100 | 0100 1001 § 1001 6010 | 1000 1000 | 1800 1000 | 1000 1000
61 62 63 64 65 66 67 &8 69 70
10H 42H 08+ 21H 84H 20H 08H 82H 40 20H
0001 000G | 6100 0010 | 00G0 1000 | 0010 0001 { 1000 0100 | 0010 00CC | 0000 1000 | 1000 0010 | 0100 0000 | 0016 G000

7% o R i

T1-2/TRIF Test Patlern Sequence

13 02 63 04 05 06 67 o8 0% 10
FFH FFH FFH FFH FEH FFH FF FFH FEH FEH
T491 1199 | 1197 1111 | 1111 11171 F 1191 1118 | 1997 1999 13191 1171 [ 111 19497 11194 1991 | 11911111 [ 1111 1197
1 12 13 14 15 16 17 18 19 20
FFH FFH FEH FFH FFH FFR FE FFH FEH FEH
11111191 ] $191 1111 $199 1919 | 1111 1111 | 1191 1149 [ 4191 1197 [ 1119 1991 | 1111 1191 | 1112 1111 [ 1111 3111

22 zE 1 28 25 1w T 40

FEH 7 EFRL “EEH FFH T
PR E T YT THUIT I 1111 111
32 HETE R

ForoE CEFR L[ FFHL | FE . FFR
113111191 3390 L1190, 19930 199,093 1 | 1911 1991 { 13951171 141111311 141211132, 1417 1133
43 S -5 S B SR S - Mwln{gm” f§7 T 413: B 4% R 50 B

FFH FFH FFH FFH FEH FFH FF FFH AAH AAH
TITT 011 | 1111 1919 1311 1197 [ 1117 1911 | 1971 1119 | 1144 19971 1191 1111 | 1111 111 | 10701070 | 1010 1010

51 52 53 54 55 56 57 a8 59 &0

AAH AAH 80H 01H 80H o1H 8OH 01H 80H 01H
10101070 | 1010 1010 | 1000 0COC | 00GG CO01 | 1000 0000 | G000 0007 | 1660 G000 | 0000 0001 | 1000 0000 | 6000 0001

62 63 64 65 66 67 68 69 70

. 01H 80H | O1H 80K 0tH “Hor 01H BOH oTH




APPENDIX D - STRESS PATTERNS
LUP Option Test Patterns

Table D-6. T1-2/TRIP Test Pattern Sequence (Continued)

1000 0000 | 0000 0001 | 1000 0000 | 0000 0001 | 1000 0000 | 0000 0001 1000 0000 | 0000 0001 | 1000 0000 | 00D 0001
71 72 73 T4 75 76 77 78 79 80
80H 01H AAH AAH AAH AA BOH O1H 80H O1H
1000 0000 ; 0000 0001 | 1010 1010 | 1030 1010 | 1010 101G { 1010 1010 | 1000 00C0 | 0060 00G1 | 1000 0000 | COOO G001
81 82 83 84 85 86 87 88 89 80
80H 01H 8CH 01H 80H 01H 80H 01H 80H OiH
1000 0000 | 0000 0001 | 1000 0000 | 0000 0001 | 1000 0000 | 0000 0001 | 1000 0000 | 0000 0CO1 | 1000 Q000 § DODO 0001
91 82 93 94 95 96
80H 01H 80H 01H 80H 01H
1000 00G0 | 0000 0001 | 1000 0000 | 0000 Q001 | 1000 0000 | 0000 0001

Table B-7. T1-3 Test Pattern Sequen ¢

ol 02 03 04 05 06 o7 o8 09 10
01H 01H 01H 01H O1H 01t O0H 01+ C1H OtH
0000 0001 | 0000 0001 | OO0 0001 | 0000 0001 | 0000 COGT | 0000 0OCT | CODO 0000 | 0000 0001 | 0000 0001 | 0000 0001
11 12 13 14 15 16 17 18 19 20
O1H 01H G1H 03H DiH 01H O1H 01H O7H Ot
1060 00CC § 000G 0001 | G000 0001 | G000 0011 | G000 0001 | 00CC 8001 | 0000 0001 | 5600 0001 | 0000 0111 | 0000 H001
21 22 23 24 25 26 27 28 23 30
01H 01H Shlgl 55H 55H 55H 55H AAH AAH AAH
0000 6001 | 00CO 00T | 000G 0001 { 0101 0101 | 0101 0101 § 0101 01015 01010101 | 1010 1010 | 1810 1016 | 10101010
3t 32 33 34 35 36 37 38 39 40
AAH 01H G1H 01H 01H 01H O1H FFH FFH FFH
10101010 | 00G0 0001 § G000 0CO1 | 000G 0001 | 0000 00CT | 060G 0001 | 0000 00CT | 1111 1111 | 1111 1111 | 1911 1111
41 42 43 44 45 46 47 48 49 50
FFH FFH FFH 80H 01+ B80H o1H 80H 01H 80H
TEEE 17T [ 1111 1711 1111 141111000 2000 | 0000 0007 [ 1200 2000 | 0000 0001 | 1000 CO2C | 200C 0001 | 1000 0000

{‘oii«}_ i a0 X
LA O0OGnoeT L I000 shsn Sulr poet s

Table D-8. T1-4 Test Pattern Sequen ¢

o 02 03 04 o5 06 a7 [12: 09 10
FEH FFH FFH FFH FFH FFH FF FFH FFH FFH
19111111 1137 1111 ] 11 1017 T3t 1141 | 1113 1111 ) £311 3111 P19 1411 | 1 110 D1ret 1010 [ 1111 111
11 12 14 15 16 17 18 19 20
EFH FFH FFH FFH FFH FF FFH FFH FFH
R ER R EEEE R L C1 93t T 11 T3 LA e AT L1014 | 1194 teit adi1 114 01131 1111 |
7= NS ' ; 27 R
FEH FFH FF FERH FEH
S BELEERSSENET ' ERES RN BRI SRS EEEEDEEE
e 28 - 3 6 BT 38 BN T
Sl FREH i e BEFHL | PR L ER [ oFF. | UFRR LU URER DL FRH
T T A e T T I A T T T T TR T T I R TR T T
a 42 43 a4 45 46 a7 a8 49 50
FFH FFH FFH FFH FFH FFH £F FFH FFH FFH
T111 1111 ] 3111 1111 [ 1115 1911 | 1141 1111 | 1111 1144 111 114 f 1 1111 [ 11 s 1111 [ 1111111
51 52 53 54 55 56 57 58 59 60
FFH FFH EFH FFH FEH FFH FF FFH FFH FFH
THT 1111 111 100 1100 101 |10 1111t 11 At 1 f st 1 1 11 [y 11 11 119
&1 62 | 63 64 65 56 &7 . 68 59 70

" TR ETIYEY g [
2 . . Do T-BERI 2M Usoe's M




APPENDIX D) - STRESS PATTERNS
LUP Option Test Patterns

Table D-8. T1-4 Test Pattern Sequence (Continued)

FFH FFH FFH FEH FFH FFH FF R FFH FFH
I 111 1391 131 111 110 1 1 11 131 1 1 1 i 1 [ 4t 1111 111
7t 72 73 74 75 76 77 78 79 80
FFH FFH AAH AAH AAH AA 10H 10M 10H 10H
11311411 | 1111 1111 | 1010 1810 | 1010 1016 | 1610 1010 | 1010 1010 | 0001 0000 | 0O0T 0000 | 0001 0000 | 0601 8000
81 82 83 84 85 86 87 88 89 80
10H 10H 10H 10K 10H 10+ 10H 10H 10H 10H
0001 0000 | 0001 0000 | 0001 G000 | 0001 0OGO | 0COT 0000 | 000 DOD | G001 000G | 0601 0000 | 0001 0000 | D001 OOCE
91 g2 93 94 95 96 97 98 99 100
10H 10H 10H 10H 10H 10H AAH AAH AAH AAH
G007 0000 | 0001 CCOO { 5001 0000 | DOOT 0000 | 0001 0000 § 0001 G000 | 1010 1010 | 1010 1610 | 10101010 | 1016 1010
101 162 103 104 105 106 107 108 109 110
10H 10H 10H 10H 10H 10H 10H 10H 10H 10H
0GG1 000C | 0001 000G | 0001 0000 | DOGY 000G | 0001 0000 | 0001 0000 | 0001 0000 | OG0T 000 | G001 00GO | D001 0000
111 12 113 114 115 116 117 118 119 120
10H 10H 10H 10H 10H 10H 10H 10H 10H 10H
0001 0000 | G001 0000 | 0031 0000 | 0001 0000 | 0001 0000 | 8001 0000 | 0001 £000 | 0001 0000 | 0001 B0CS | BOOT 0000

Table D-8. T1-5 Test Pattern Sequen ¢

61 0z 03 04 a5 06 o7 08 03 10
80H 01H B80OH O1H 80H 01H 80H O1H 80H 0tH
1000 0000 | 0000 G001 | 1000 0000 | 0000 GOCT | 1000 00CO | 0000 0001 | 1000 0000 | G000 GO0 | 1006 G000 | 0000 000t
11t 12 13 14 135 16 17 18 19 20
80H o1H 80H O1H 80H O1H 80H O1H B80OH 01+
1000 000G | 0000 0041 | 1000 0000 G000 0001 | 100G 0000 | 0000 0001 | 1000 000G | 0000 0GO1 | 1000 0000 | 0000 0001

Fal 22 23 24 25 26 27 28

S ERE e RO O o)1~ B 8OH C1H L S ) F X
' 1'1 1600-0000 | 0000 0067 | 34

A e

0000 0O0T F 00000501

43

i 45 a6 44
FFH FH O1H O1H 01H 01H FF FFH FFH FFH
11111111 1111 1111 | 0000 0001 | 0000 0001 | 0000 0001 1 0000 0001 { 1111 1111 [ 11111111 L 1911 1111 [ 1111 1111
51 52 53
FFH FFH CBH

1111111 111 1111 1100 101

L Tabl D10, T1-6/55 OCTET Test Pattér Sequentc

05 i ga 05 o6
e 1 oiH | oin
Rt | 00600001 | 0060 00C1
o T B TR v T R (R R e
0000 001 | G000 0041 | 0G0 G001 | 8000 0611 | D000 0001 | 0000 0007 | G000 0001 | GBGG COO1 | 0000 G111 | 0000 0001
21 22 23 24 35 26 27 28 25 30
01H 01H 01H 55H 55H 55H 55H AAH AAH AAH
0600 0001 | 0000 0001 | 0000 0001 | 010% 0101 | 0101 0101 | 0101 6107 | 0101 0101 | 1610 1010 | 1010 1010 | 1010 1010
31 32 33 34 35 36 37 38 39 40
AAH 01H 01H OTH 01H oTH 0tH FFH FFH FFH
1040.4010..0000 0001 | 0000 0007 | 0000 00T | 00C0 0001 | 0000 0001 | 000G 000 | 1111 1311 {1111 1111 11111 1111
' 4% R I i DT BN T I 46 TR R g Ag e A ]

TBERD 224 .. . o D5




APPENDIX I - STRESS PATTERNS
LUP Option Test Patterns

Table D-10. T1-6/55 QCTET Test Pattern Sequence {Centinued)

FFH FFH FFH 80H 01H 80H o1H 80H O1H 8OH
11111111 | 1141 1111 | 1111 1111 | 1000 0000 | DOCO 0001 | 1000 G000 | OGO 0001 | 1000 0000 | 0000 0001 | 1000 0000
51 52 53 54 58
01H 80H O1H 80H 01H
0000 0001 | £000 0000 | G000 0001 | 1000 0000 | 0000 00
Table D-11. T1-DALY Test Pattern Sequence
o1 02 03 04 [¢1] 06 07 o8 09 10
01H 01H 01H 01H O1H 0iH 80H 01H 01H p1H
00G0 0001 | 00C0 0001 | GGO0 0001 | 0000 0001 | 0000 4001 | GCGO 0007 | 1006 00O | GOGY 0001 | 0000 0001 § GO0 0001
1 12 13 14 15 16 k¥4 18 19 20
01H 01H 01 03H 01H O1H 01H G1H o7TH 01H
00G0 0001 | B000 0001 | 0000 0001 | 0000 0011 | 000G 0001 | GO0 00GT | 00C0 G001 | 0000 0001 | 00000111 | 0000 0001
21 22 23 24 25 26 27 28 29 30
01H 01H OtH 55H 55H 55H 55H AAH AAH AAH
0000 0001 | 000 0001 | 0000 0001 | 010t 0101 | G101 0101 | G101 0101 | 0101 G101 | 1010 1010 | 1010 101G | 1010 1010
31 32 a3 34 35 36 rg 38 35 46
AAH 01H 01H OTH 0tH 01H O1H FFH FFH EFH
1410 1010 | G000 0001 | 0000 0001 | 0C00 0081 | 00GC 0001 | 0000 0001 1 G000 0001 | 1111 1111 | 11111111 | 11111111
41 {2 43 44 45 46 47 48 49 50
FFH FFH FFH 80H OtH 80H o1H 80H 91H 80H
111 4941 [ 1111 1111 | 4111 1411 ] 1000 0000 | 0000 0001 | 1000 0000 | 0000 0001 | 1000 G000 | 00GL 0001 | 1600 0020
51 52 53 54 55
O1H 80H 01H 80H 01H
0000 0001 | 1000 0000 | 00GC 0001 | 106C 0000 | 0000 COG1

D6

T-BERD 224 .
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APPENDIX E TIMING SLIPS MEASUREMENT (N51 TM SLIP)

E.1 INTRODUCTION
This appendix describes how the T-BERD 224 measures timing slips between a timing reference clock and a
received T1 signal.

E.2 FUNCTIONAL DESCRIPTION

The T-BERD 224 timing slips measurement (51 TM SLIP) identifies frequency deviations that cause
uncontrolled clock slips. When measuring timing slips, a received T1 signal {LINE 1) is compared to a
reference T'1 clock connected to either the T'1 REF input (LINE 2) or to the side panel BNC cennector. If a
T1 clock reference is attached to the side panel BNC connector, timing slip analysis can be performed for
both LINE 1 and LINE 2. The T-BERD 224 compares the TI test signal{s) with the reference and counts the
rumber of times the clock edge of the received signal moves past the edge of the reference signal, as

indicated in Figure E-1.
l_] : TIMING SLIP L] 3

T

EDGES MOVIN EDGES EDGES HAVE
CLOSER MEET CROSSED

“Figure E-1. Timing Stips -~ -0

* A numeric value
® A bhargraph

I

wheel”

* A moving

51 - TIMING SLiP
L S
o GEEEE

The bar graph represents partial frame slips in increments of one bar for every 16-bit slips (one wheel
rotation). Each time the bar moves to the end of the graph, it is reset to the middle position and the frame slip
count is incremented.

The wheel is used along with the bar graph to graphically display the direction, rate, and magnitude of
: 1ps Fizure F 3 shows lhe V'}}ues assigned to each posmon of rhe bar Uraph dnd ihe whce]

T-BERDY 224 T B
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APPENDIX F - DISCUSSION OF CCITT RECOMMENDATION G.821

Introduction

APPENDIX F DISCUSSION OF CCITT RECOMMENDATION G.821

F.1 INTRODUCTION

This appendix discusses the concept of available time versus unavailable time as specified in CCITT
Recommendation G.821. This discussion is provided to familiarize users with the resuits that may be
obtained with the optional Performance Analysis Package.

F2 FUNCTIONAL DESCRIPTION

CCITT Recommendation G.821 defines available and unavailable time as follows:

A period of unavailable time begins when the bit error raie (BER) in each second is worse than 10-3 for
a period of 10 consecutive seconds. These 10 seconds are considered to be unavailable time. The period
of unavailable rime terminates when the BER in each second is better than 1073 for a period of 10 con-
secutive seconds. These 10 seconds are considered to be available time,

Available and unavailable time are measured in seconds, All test seconds must fall into one of the two
categories {fotal avatlable seconds + total unavailable seconds = total fest seconds).

At the beginning of a fest, test seconds are considered to be available time; the available seconds begin
counting. These seconds continue to be counted until 10 consecutive seconds occur each with a BER worse
than 10-2 A sliding window, 10 seconds in length, is used to detect this transition from available to
unavailabie time and vice versa.

sec $eC see sec sec sec sec sec sec sec
20 21 22 23 24 25 26 27 28 29
BER BER BER BER BER BER BER BER BER BER
<= <= <= <= <= <= > > > <=

ing Window After 29th Test Ssua
~Stillin Available Time

The 3 seconds with 2 BER worse than 10-3 are also included in the count of severely errored seconds. A
second in which pattern synchronization is lost is also considered to have a BER worse than 103, Therefore,
the current test resuit values for available seconds count = 29, the severely errored seconds (SES} count = 3,
and the unavailable seconds count = (.

T-BERD 22:
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APPENDIX F - DISCUSSION OF CCITT RECOMMENDATION G 821
Functional Deseription

The same test continues to run and remains in available time. In the 80th second, the BER for that second i
worse than 10°3. The BER for the 81st, 82nd, 83rd. 84th, and 85¢h seconds is alse worse than 103, In the
86th, 87th, and 88th seconds, pattern syachronization is log. We now have 9 consecutive seconds with a
BER worse than 1073, As each of these test seconds occurs, we are still in available time, so they are counted
as avaifable seconds and severely errored seconds. The transition has not been made from available time to

unavailable time.
seC BEC seC 3GC seC S0 S€C sec sec SeC
79 80 81 82 83 84 83 86 87 88
BER BER BER BER BER BER BER BER BER BER
<7 > = p= > > = > > >

Sliding Window After 88th Test Second
Still in Available Time

The 89th test second also has a BER worse than 1073, At this point, the available seconds count = 89, the
SES count = 13, and the unavailable seconds count = 0. However, the sliding window now containg 16
consecutive seconds each of which has a BER worse than 1073, A transition is made to unavailable time.

sec $€C $eC sec sec e scC sec SeC 5eC
80 &1 82 83 84 85 86O 87 88 89
BER BER BER BER BER BER BER BER BER BER
> > > > > > > > > >

Sliding Window After 89th Test Second
Transition to Unavailable Time

deducted frs

Once the transition cccurs from available time to unavailable time, all test seconds are counted as
unavailable seconds until 10 consecutive seconds occur each with a BER better than 1073, As the sample test
continues. the 90th through [50th seconds each have a BER worse than 103, We are still in unavailable time,
so these seconds are counted as unavailable seconds; now the total available seconds count = 79 and the total
unavailable seconds count = 7},

105 It is sull counted as
2 160th seconds. Smc\, *“ '&_n: now 13
*um is made from unavai ' '

c e = e 2
sdable second, A

&1
z;‘.t)

- I’Iﬂe

HEC

151 £52 153 154 155 156

BER BER BER BER BER BER

< < < < < < < < < <

Sliding Window After 160th Test Second
Transition to Available Tim

s
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APPENDIX F - DISCUSSION OF CCITT RECOMMENDATION G.821
Functional Description

As each of these faulty 10-second intervals occurred, it was added to the unavaifabie seconds count
{unavailable seconds = 81, available seconds = 79, and SES = 3). Since the last group of seconds has
triggered the transition to available time, that group of seconds is deducted from the unavailable second
count and added to the available seconds count. The unavaitable seconds count = 71 and the available
seconds count = 89,

The monitoring of available and unavailable time continues for the duration of the test,

Degraded minutes is an error analysis resuit that is affected by available and unavailable time. Degraded
minutes is a count of the number of minutes during which an average BER worse than 10-6, but better than
103, occurs. The I-minute intervals are derived by removing unavailable seconds and severely errored
seconds (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 worse than 10-9, the block is
counted as a degraded minute.

In the transition from available time to unavailable time, the degraded minutes result is unatfected. This is
because a switch to unavailable time requires 10 consecutive seconds each with a BER worse than 103, Any
second in available time with a BER worse than 103 is considered to be a severely errored second and,
therefore, not included in the accumulation of seconds used to calculate degraded minutes,

Moving from unavailable time to available time may affect the degraded minutes count. While in unavailable
time, 10 consecutive seconds each with a BER better than 1073 are required for the transition to available
time, When this happens. those 10 seconds are subtracted from the unavailable seconds count and are added
to the available seconds count. Since these seconds are now considered to be a part of available time and are
not severely errored seconds, they are included in the calculation of degraded minutes.
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APPENDIX G - TRUNK TYPE SUMMARY

APPENDIX G TRUNK TYPE SUMMARY

Tx ON HOOK A=0 | B=0 C=0 | D=0
Tx OFF HOOK A=1 | B=l C=1 | D=1
STD (E&M)
Rx ON HOOK A=0 | B=X C= D=X
Rx OFF HOOK A=] | B=X C=1 =X
ON HOOK A= B=i C= De=]
FXS(TX) FXO (RX) Ground on ring A=} | B C=0 | D=0
Ground Start OFF HOOK A=l | B=i C=1 | D=1
(Ground on tip}
ON HOGK A=1 | B=X = D=X
< {No tip ground)
FXS (RX) FXO _(TX} OFF HOOK A=0 =1 O D=1
Ground Start .
{Ground on tip)
RINGING A= | B=0 C=0 | D=0
ON HOOK A=0 | B=0
Ground on ring A=0 | B=l
OFF HOOK A=1 | B=0
. {Ground on tip)
SLC STAT (X)) SLC OFF(RX) ESF
, ESF
Ground Start .
ON HOOK A=0 | B=0 C=0 | D=0
Ground on ring A=0 | B=l C=0 | D=l
OFF HOOK A=1 | B=0 C=i | D=0
(Ground on tip}
ON HOOK A=0 | B=0
OFF HOQOK Axl D Bty

{Natip ground)

ONHGOK

OFF HOOK

{No tp ground)
RINGING A=1 | B=l €=1 ] D=0
FXS (TX} FXO (RX} ON HOOK A=0 | B=l =1 | D=l
Loop Start OFF HOOK A=1 i B=sl C=1 | D=|
FXS (RX) FXO (TX) IDLE A=0 | B=l C=0 | D=l
Loop Start RINGING A=(} | B=0 C=0 | D=0
DLE T
RINGING

TONHOOK

_ OFF HOOK
[R50
. RINGING
SLC STAT (RX) SLC OFF (TX)
Loop Start
IDLE
RINGING

F-BERD 224
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APPENDIX H REMOTE CONTROL COMMANDS

H.1 INTRODUCTION

This appendix contains an alphabetical list of the Mainframe remote controf commands. Each command is
explained and referenced to associated comumands, and an example isgiven.

For information on how to control the T-BERD 224 from a terminal or computer, refer to Section 7 Remote
Control.

H.2 488 ADDRESS

488 ADDress |IEEE-488 Address

488 ADD?
Displays the current JEEE-488 address for the T-BERD 224. 488 ADBress sets the T-BERD 224
address for the IEEE-488 controlier to use when communicating across the bus. The address selected
for the T-BERD 224 must be unigue to any other device on the bus. This command is part of the AU
09 488MODE function.

488 ADD <xx>
Sets the IEEE-488 address, where xx = to 30.

L CUTTent € '&';pu";}-

HEE-488 Interface. This command is part of the AUX 09 488MODE function.

488 MOD TALKk
Configures the IEEE-488 Interface to the Tak Only mode.

488 MOD ADDress
onfioures the IEEE-~ 488 interface to the &(i(!f‘(‘\ﬂ able mnde _Tn the qddressable maode, fhe i“ BTRD 224
mii ’LUJH uﬁzas“;;arms ity e = R

488 SRQ IEEE-488 SRQ

488 SRQ?
Displays the current status for the TEEE-488 SRQ. Sets the IEEE-488 SRQ. This command is part of the
AUX 09 488MODE function.

T-BERD 224




APPENDIX H - REMOTE CONTROL COMMANDS

ALArms

H.3

488 SRQ ON
Allows the T-BERD 224 to generate a SRQ when it has data to transmit and asserts Bit 7 dav and Bit 6
rsv of the serial poll status byte.

488 SRQ OFF
A SR( is not asserted when data is ready to be transmitted, but Bit 7 dav is stiil asserted.

ALARMS

H.4

ALArms ' Alarms Message Prints

ALA?
Print the status of the alarms message. ALArm enables or disables alarms message prints. When the
PRInt EVEnt command is OFF, the ALArms ON command has no effect because no printouts are
enabled.

ALAON
Alarms messages are printed.

ALA OFF
Disables the alarms messages, preventing alarms and status messages from being printed.

BACKUP TIMING

BAGIwp

'naf- 2 K]

s BBAG TN

 BAC TIM L2 BNC

Displays the status of the backup timing {orLINE 1 and LINE 2, BACkup TIMing sets or returns the
current backup timing source for the selected tine. The backup timing source is used when the clock for
the selected line is not recoverable. This command is part of the AUX 06 BACK TM function.

BAC TIM L1 BNC
Set the backup timing for LINE 1 to external BNC CLOCK.

BAC Tigh L1 INTermnal oo s
Set the hli‘lri‘r’f timing for LINE 1 o TN rl* R

: Setthe

Set the backap timing for LINE 2 to external BNC CLOCK.

BAC TiM L.2 iNTernal
Set the backup timing for LINE 2 to internal.

BAC TIM L2 RECovered
“Ket the b

P ¥ OFRTED ,-, s
TR fog PANEZ 10 veg
;

waee the ook froe BINE

-_.
g
[

FTOPRFCEMRY TR} Tt Aot
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CHArnel FORmat

CLEAR FIFO Clear the Print FIFO

CLEAR FIFO command clears the print FIFO of all printouts that are waiting to be printed. This command i
part of the AUX 01 CL FIFO function,

CLOck Clock Time

NOTE

If hours, minutes, and/or seconds are not entered, they are assumed to be “00.”

CLO?
Display the clock time (time of day). CLOck sets or returns the clock time. The time is entered in 24-
hour format. The command is part of the AUX 04 TIMEDAY function.

CLO hh:mm:ss
Set the clock time. The symbol “:” may be replaced by a dak (-), comrma (,), period (.}, semicolon (3), or
slash (/).

CLS Clear the Terminal Screen

CLS enables you to output 30 of the selected line terminator sequences (usually CRLF for terminals) to your
terminal. This has the effect of clearing the terminal screen of all previous outputs. This command is not
availabie from the YJEEE-488 port,

Display the current status of the CODE switch. CODe selects or returns the current code fype used by
the T-BERD 224 when transmitting a T} signal.

COoD AMI
AMI coding is enabled.

COD B8&Zs

L5 codicg is enabied. fia received BEZS ssguenes

AN
ane. b coding

el Line 1 coding

COD L2 AM!}
Set Line 2 coding to AMI,

COoP 1.2 B8Z
Set Line 2 coding to B8ZS.

CT-BERD 224 e H-3 5
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CHAnnel FORmar

COMputer Configure the TBERD 224 for Remote Control Operation

COMputer configures the T-BERD 224 for computer remote control operation by automaticalty setting the
following:

ECHO OFF — Turns echo off.

PROmpt OFF ~— Turn command prompts off,

PRETERM CR — Line terminator set to carriage return and lnefeed.
HOLD — Holds printouts.

This command is typically used when responses to queries are desired to be terminated. While in the
computer mode, the next command aborts the output of any other command (e.g.. LEDS) that have not yet
finished. This command is the default for IEEE-488 operation,

CONtrols Controls Printout

CONitrols displays the current status of the T-BERD 224 switches and auxiliary functions. This aliows you
to initiate a printout of all current T-BERD 224 switch and auxiliary function settings. This command is
functionally identical to pressing the CONTROLS position of the PRINT switch on the T-BERD 2245 front
panel. The effect of this command is identicaj to issuing the PRInt CONtrols remote control command.

CCUSSTALGS <iesiis

CUStom Custom Resuits
cus?
Displavs the status of all of the test results, CUStorm selects specific test resalls and Alarm LED condi-

18 may be selecfed,

11 g results printout, ALL of the ey

nons avail for display and includes them :
e results may be ENAbled or Bﬁﬂab_ﬁed. “Phis command

NONE ef the results may be selected. or spe
is part o the ALK 35 CUSTOM function,

Displays the status of a selected test results.

CUS <category> ALL
All of the results in the selected category are displayed, included in a resulis printout, and returned by
remote control.

CUS <category> NONE
None of the resuls in the selected category are dstaved, included in a resiife

intout, o refurned by

remote corel

CUSB <categorys BELect o i
Fhe resaks of the selected category can be disabled or enabled o determine if they o

included HIR R

CUS ENAble <result name>
The selected result is available in the display and is included in a results printout,

CUS DiSable <result name>
The selected result is not available for dispiay and is not included in a results printout.

H-6
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CHAnnel FORmat

Valid entries for <category> include:

LOGic
SIGnal
ALArms
FRAme

BPV & frame
CHAnnel
TiMe

Valid eatries <result names> for the selected category include the following. n=1 (LINEI) or 2 (LINE 2).
The result names from a results printout may also be used for the <result names>.

LOGIC
ASY ESn
DAVLBLR
BERn
BITERn
CSESn
DEG MNn
%DE MNn
EFSn
% EFSn
00§ SEn
PAT SLa
SESn
%SESn
SYN ESn
UNAK Sn

“(BPVs)

(Asynchronous Errored Seconds)
(%o Availabiity)

(Bit Error Rate)

(Bit Errors)

(Consecutive Severely Errored Sec)
(Degrades Minutes)

(%Degrades Minutes)

(Error Free Seconds)

(%Error Free Seconds)

(Out Of Sync Seconds)

(Pattern Slips

(Severely Errored Seconds)
(%Severely Errored Seconds)
{Synchronous BErrored Seconds)
(Unavailable Seconds)

BPV Seconds)
BPY Rae) .

i (A

CRC SESn
FBPV Sn
FCRCEn
FFESn
FF SESn
FSLP Sn

LO CRCn
MD CRCn
MH CRCn
PAY SRCn
PRM TIMn
1 CRCn

ey
RO

1 CRCn

- {Par Severe CRC)

(CRC Frrored Seconds)

(CRC Severely Errored Seconds)
{Far BPV Seconds)

{Far CRC Errors)

(Far Frame Error Event Seconds
(Far Frame Severely Errored Sec)
(Far Slip Seconds)

Lo{Prame Error Secondsh
-4 Prame Hrrors)
< AFrame Loss Seconds)

ame L.osses) )
FrameSeverely Errored Se

(Far High CRC Errors)

(Far Low CRC Errors)

(Far Medium CRC Errors)

(Far Mediam High CRC Errorg)
(Far Pay Source)

(Far PRM Time)

(Single CRC Errors)

T-BERD 224 o 0T
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CHAnnel FORmat

ROV Clrlm
SIG AR

T (Signal I

SINT

SIGNAL

ALRM LENn {SLC Alarm Field Format)

DELAYR {Roundtrip Delay)

RCV DBMn (Receive Level dBm

RCV DBXn (Receive Level dBdsx)

RCV FREnR {Receive Frequency)

RCV VPPn {Receive Vp-p)

SLI SECn {Timing Skp Seconds)

SPX CRn (Simplex Current)

TIM SLIn (Timing Stips)

TRAF ESFn {Traffic Bits for ESF, ESFz)

TRAFFIC (A/B Traffic Bits for Display and Results Print)
CHANNEL

C MSGn {C-Message Noise)

C NCHn {C-Message Notch Noise)

DC OFFn (DC Offser)

DBS FEn (DDS Frame Ercor)

DIGIVL] (Lower DTMF/MF Tone Frequency and Level}

DIG LVL2 (Upper DTMI/MF Tore Frequency and Level)

ERLn {Echo Return Loss)

%IN SRVn {(%In Service Bits)

3K FL.AnR (3 kHz Flat Noise)

3K NCHn {3 kHz Notch Noise}

PARnN (Peak To Average Ratio)

PARLEVn (Peak To Average Ratio Level)

RCV BYTn (Receive Byte)

tRecewve Codey
(Signal Addsess)

r gyl

SRECHTn (Singing Return Loss High)
SRL LOn {(Singing Return Loss Low)
% UTILn (% of MSU Utitization)

VF FREn {VF Frequency)

VF LEVn (VF Level)

ALARMS (Printer and Remote)

o g

ALS OFF
AIS ON

BSZS DET.

EXZG

Y SR

{Alarm Indication §

(Alarm Indication Signal)
ignal)
tution Detected)

St £

(Not Bipolar § Zero Substitution)

NOT BSZS

YEL OFF (Yellow Afarm Off)

YEL ON (Yellow Alarm On)
TIME

ALA SECa
DATE

ELA TiMa -

{Alarmed Seconds)
{Calendar Date)

3.

. | N T B E i
{jgiay.ﬂ,d HETIE v R

T-BERD 224 : o User’s Marual!



APPENDIX H - REMOTE CONTROL COMMANDS

DATe
SGLS Sn {Signai Loss Seconds)
SLC ASn (SLC Alarm Seconds)
TES END {Test Ends)
TES LEN {Test Length)
TIM {Clock Time)
See also:  PRInt, RESult 1 and 2, and RESULTS
H.6 DATE
DATe Calendar Date
DAT?

Display the date. DATe determines set the calendar date. This command is part of the AUX 04
TIME/DATE function.

DAT MMM-DD
Sets the calendar date, where MMM (JAN to DEC) is the month and DD (1 to 31) is the day. Aninvalid
date settings generates the error message ERROR: Parameter is out of range. The dash (-) symbol may
be replaced by a slash (/}, period (.}, comma (,), or space.

DDlal Delay Dial

liak. Defines the paramsters o
isactions. This command

Set the length of time for a delay dial. Valid range for <xx>is between 30 ms to 990 ms in 10 ms inter-
vitls and 1.6 to 16 seconds in 0.1 second intervals. Enter time in seconds as xx.x.

DD{ DURation <xx>
Set the length of the duration of the delay dial. Valid range for <xx> is between 30 ms to 990 ms in 10
ms intervals and 1.0 to 16 seconds in 0.1 second intervals. Enter time in seconds as Xx.x.

S : i : : t 78
cither the DDS secondary or primary channel. This command is part of setting the DDS$ analysis chan-
rel with the AUX 19 DDS CHN, ANALYZE, function.

DDS ANA PRImary
Selects the DDS PRImary channel to be analyzed.

DDS ANA SECondary

e DS STCong

* et A

tA
P

ry channel to be analyzed,

T-BERD 224 o Hy
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DATe

NOTE

If the DDS primary channel is being analyzed, the test pattern is selected with theSOUrce
1 command. 1f the DDS secandary channel is being analyzed. the test pattern is selected
with the DDS SECondary command.

See also:  DDS SECondarypat and DDS TRAnsmit

DDS SECondarypat Select DDS Secondary Channel Pattern

DDS SEC?
Displays the current DDS secondary channel test pattern. DDS SECondarypat selects the DDS second-
ary channel test pattern. This command is part of setting the DDS secondary channet test pattern with
the AUX 19 DDS CHN, SECCH PAT, function.

DDS SEC 511
Selects the 511 test pattern to be transmitted on the DDS secondary channel.

DDS SEC 2047
Selects the 2047 test pattern to be transmitted ot the DDS secondary channel.

See also: DDS ANAlysis and DDS TRAnsmit

DDS TRAnsr_s;iz

;u:l with ihe AU)& 19 Dl)b LHN ERANDMH function,

DDS TRA PRimary
Setects the DDS primary channel to be transmitted.

PDS TRA SECondary
Selects the DDS secondary channel to be transmitted.

DDS TRA 8&?& .
Selects *m*h i‘i‘}‘\ channels to be ndnsmn%ru .

DEVICE CLEAR Reinitialize Device

DEVICE CLEAR clears the T-BERD 224 by exccuting the power-up procedure. The entire instrument is
reinitialized - hardware and RAM. NOVRAM is not cleared. Executing this command causes a test restart,

H-10 ToBERD 224 Leer’s Mol
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DATe
NOTE
When specified. this command returns control of the T-BERD 224 o the front-panel of the
instrument. Remote control mode must be reestablished.
Di1Al SEQuence DEFine Dial Sequence Definition

DIA SEQ DEF <##>7?

Display the digit sequences for the selected dial sequence. The sequence nurber<##> ranges from 1 to
10. DIAl SEQuence DEFine allows the user to program and store up to ten different digit sequences.
The digit sequence is ransmitted when the T-BERD 224 is configured for Signaling or SWI-56 testing
and the Source Configuration I is set te DIAL SEQ. This command is part of the AUX 26 DIAL SEQ.

DIA SEQ DEF <##> <digits>

Program and store up to ten different digit sequences. The sequence number <##> ranges from 1 to 10,
The sequence digits <digits> can consist of up to 80 characters Valid characters inciude:

09 D H ST

* AH 0 STP
# ) P ST2P
A AW R ST3P
B (DIMF}  KP {DP}
C [MF}

D

J opriale ad
{DTMF} or {MF}. If the number is not preceded by an address type the address type DTMF is dsswncd 10
that number

A B, C D, # and * will be ignored if they appear with a DP or MF address type.

If any of the following characters, A.B,C,D.#, and *, appear in a DP or MF dialing sequence, the entire
e s rejected.

EQuence DEFine defingd K S‘E’ STP, ST2P, and STSF a5
soqguence Jength Him ‘A’h y must be defined as {MF

will.pot be counterd

DIGit Digit

DIG?

Display all of the current settings of the dial sequence digits. PIGit defines the characteristics of the
irdnsmlited DTMF, MF, and DP digits for the dial sequence {rdnsactlons These mm;nands are 1dentma]
: : IRABR iw"mm

T-BERD 224
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DATe

DIG %BReak?
Dispiay the current setting of %BReak.

DIG %BReak <xx>
Set the % make/break value. Valid range for <xx> is between 40 to 68%.

DIG DURation?
Display the current setting of DURation.

DIG DURation <xx>
Set the length of the duration for MF/IDTMF digit ON time. Valid range for <xx> is between 13 to
250ms. .

DIG INT DURation?
Display the current setting of INT DURation.

DIG INT DURation <xx>
Set the length of the duration for ME/DTMF digit OFF time. Valid range for <xx> is between 13 and
250ms.

DIG PPS?
Display the current setting of PPS.

DIG PPS <xx>
Set the value for pulse per second, Valid range for <xx> is between 7 and 21.

DiSplay : . : . - _:r_ Front-Pane! Display Mode

Ai‘i‘()\r'w'ﬁ‘ﬁ .%W"L.(,.-i GS aie aclive e The i-BitKi
are always inactive while in remote control,
DIS LOCAL

Activates the RESULT switches.

DIS REMOTE
MDisahles the RESULT switches.

DiSplay HOLd - L LR Fragze the Results Displays

T S G G R :
Dispiay the current status of DISPLAY HOLD switch. DISplay HOLd controls the front panei resuits dis-
plays. This command is identical in function to the DISPLAY HOLD switch on the front panei ofthe T-
BERD 224,

DIS HOL ON
Freezes the resulits displays. Note that when DIS HOL ON is enabled during a test, the T-BERD 224 con-
tinues to accumuliate test results,
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DATe
DIS HOL OFF
Disables the display hold function,
"DROp - Drop Channel

DRO?
Display the status of the DROP CHANNEL switch. DROp returns or selects from which T1 signal a
channei(s) is to be dropped for testing. Modifying this command causes a test restart.

PRO L1
Selects LINE 1 as the source from which the data is dropped.

PRO L2
Selects LINE 2 as the source from which the data is dropped.

DRC BOTh
Setects LINI 1 and LINE 2 as the source from which the data is dropped.

DS0 ERRor CORrection DSOA Error Correction

DS0 ERR COR?
Displays the current status of the DSOA error correction. BS0 ERRor CORrection determines if major-

ity-rule eiror correction is performed on the subrate DSOA data. This command is part of AUX 12 BRR
COR.

DS0 INTerface TiMing DS0 Interface Timing

DSO INT TiM?

Display the status of the DSO interface timing. DSO INTerface TIMing controls the selection of the DSO
interface ransmit and rf’wwc clocks. This command is part ofthe AUX 07, D‘?O TM function, Madlfv—
“this command ,m*ms | f::*xt restart if the CHANNELFORM& xmrf Hiss -m D‘s{;

_'"r THA SEParate.

Selects a single clock for both drop and insert.

T-BERD 224 e LET T SO
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ECHe

bSU ANAlysis CHAnnet DDS Channel Analysis

DSU ANA CHA?
Dispiays the curreat DSU analysis channel. DSU ANAlysis CHAnnel selects or returns the curent DD
channel anatyzed for performance resuits. Modifying this command causes a test restart if the CHAN-
NEL FORMAT switch is set to a DSUA or DSOB rate. This command is identicat to the AUX IT ANL
CHA function.

DSU ANA CHA PRImary
Selects the primary DSCOA or DSOB channel for analysis. Set bit 8 with the BSUDp Bit8 command.

DSU ANA CHA SECondary
Selects the secondary DSOA or DSGB channel for analysis.

NOTE

If the DDS primary channel is being analyzed, the test pattern is selected with theSOUrce
1 command. If the DDS secondary channel is being analyzed, the test pattern is selected
with the DDS SECondary command.

Seealso: DSUDp Bi8

DSUDp Bit8 DSU-DP Primary Channel Bit 8 Setting

Dsup B ?
Displays the current DDS primary channel bit 8 setting. DSUDp Bit8 sets the DSU-DP primary channel.
This cornnuend $eL% bit § when the DS AlNAlysis CHAnnel command is sec o nﬂmdn This com-
T hdentice al to the AUX 1 ANL CHA “"”\M RY CTRL BII 1u1zu ‘‘‘‘‘‘ g :

i

DSUD B Ris Insert
Select to msert bit 8 withRTS.

See also: DSU ANAlysis CHAnnel

H.Y ELHO

ECHo ?
Dispiays the echo status. ECHo determines whether characters entered form the remote control unit are
displayed.

ECHo ON
Enables all characters entered from the remote control uait to be displayed.

LIS . oy )
User’s Manug!
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ECHo

ECHo OFF

Inhibits the printing of characters entered from the remote control unit. ECHO is not available from the
IEEE-488 port.

ERRor iNSert BPV Initiate BPV Error Insertion

ERR INS BPV?

Displays carrent BPV error insertion status, ERRor INSert BPV controls the insertion of BPVs into the
data stream. This command is identical to pressing the BPY ERROR INSERT switch. The command
cannot be set when the INSert command is set to NONe.

ERR INS BPVRATe

Inserts continuous BPVs inte the data stream. The error rate is controlled through the ERRor RATe
command.

ERR INS BPV BURst

Inserts a single burst of BPVs. The burst error rate and burst length are controlled through the ERRor
RATe and BURst LENgth commands.

ERR INS BPV SiNgle
Inserts a single BPV. It can also turn off continuous error insertion.

ERR INS BPV OFF
Stops continvous BPV error insertion.

See also: ERRor RATe and BURst LENgth

Bisplays cuwrrent consecutive frame error insertion status. ERRor INSert FRAmMe controls the insertion
of consecutive frame errors into the framing bits of the data stream. This command is identical (o press-
ing the FRAME ERROR INSERT switch. The command cannot be set when the INSer command is set
1o NONe.

ERR INS FRA CONtinucus

Inserts commuous ‘;maie or multiple consecutive frame errors (2 1o 6) mio lhe fldmmg bits. The number
1 % hrpugh the FRE ERBoy LENgy s e . :

nriintisthe framing bits, It can also ¢

Stops continuous frame error insertion,

See also: FRM ERRor LENgth
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ECHo

ERRor INSert LOGic Initiate Logic Error Insertion

ERR INS LOG?
Displays current jogic error insertion status. ERRor INSert LOGic controls the insertion of logic errors
into the data stream. This command is identical to pressing the LOGIC ERROR INSERT switch. The
command cannot be set when the INSert command is set to NONe.

ERR INS LOGRATe
Inserts continuous logic errors into the data stream, The error rate is controlled through the ERRor RATe
command.

ERR INS LOG BURst
Inserts a single burst of logic errors. The burst error rate and burst length are controlled through the
ERHor RATe and BURst LENgth commands.

ERR INS LOG SiNgle
Inserts a single logic error. It can also tumn off continuous error insertion.

ERR INS LOG OFF
Stops continuous logic error insertion.

See also:  ERRor RATe and BURst LENgth

ERRor iINSert YELlow Yellow Alarm Insertion

ERR INS YEL?
Displays cuerent yvellow alarm insertion status. ERBer INSert YELIow conpols e insertion of a contin-
vous velléw alarm into the data stream. Thi amand is identical to press ¢ YELLOW INSERT .
Wi orimand cannotbe set when e ommand is -

ERRINS YEL O
Inserts continuous yellow alarms into the data stream.

ERR INS YEL OFF
Stops continuous yellow alarm intoe the data stream.

~ ERRor NiMber _ o Error Number

- ERRor Niiber? prints the code number of the most recent remote control comimand.emor. Refer 1o Section
~ C for the list of errer message numbers and expia N :

ERFor RATe Set BPV and Logic Error insertion Rate
ERRRAT?
Displays current BPV and logic error insertion rate. ERRor RATe controls the burst and continuous
BPV and logic error insertion rates. This command is part of setting the error rate with the AUX 13 ERR
RT, ERROR RATE, function. The maximumm error rate can be set to 1.0 E-2 and the minimum error rate
can be set to 1.0 E-9.
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FAR END LOOp

ERRRAT <X.X,Y>
Sets new BPV and logic error insertion rate <X.X,¥>. The X.X,Y format represents the valid error rates
from 1.0 E-2 to 1.0 E-9. X.X equals the whole number (1.0 to 9.9) and Y equals the negative exponent (2
o Y). For example, 3.0.6 equais 3.0 E-6.

See also: ERRor INSert BPV and ERRor INSert LOGic

H.8 FAR END LOOP

FAR END LOCp Far-End Loopback Status

FAR END LOO 7

Displays the status of the shelf and protection lne far-end loopbacks. FAR END LOOP command
reports the status of the shelf and protection line far-end loopbacks of the selected line.

FAR END LOO L17?
Displays the status of the shelf and protection line far-end loopbacks for Line 1.

FAR END LOO L27
Displays the status of the shelf and protection line far-end loopbacks for Line 2.

Possible status reports include:

SHELF A, B, C,or D — Shelf A, B, C, or D is in far-end loop.

f}TE(;’*éﬁﬂé e g%@;‘é ﬂ fine is in far-end loop,

eceived, e.g.

~N/A — Command is not applicable to current configuration.
NONE — None of the DS lines is [ooped back.

See also:  See also:CHAnnel FORmat, PRInt, RESult 1/2, SiGnal INSert, SLC ALArm, SLC MAINTe-
nance, SOUrce 1, and $0Urce 2

Power Un

Power Up reloads
oeedure,; The

NOTE

The unit is no longer in remote control mode after executing this command.
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FAREND LOOp

FREquency SWEep Set VF Frequency Sweep

FRE SWE ?
Display the current frequency sweep parameters. FREquency SWEep sets the frequency sweep param-
eters. This command is identical in function tothe AUX 2} SWEEP function.

NOTE

Enter a ? in place of the <parameter> in the following commands to display the current
paramneter.

FRE SWESTArt FREquency <parameter>
Set the start frequencies for the frequency band to be monitored in & sweep. The valid parameter for
START range from 20 Hz to 3904 Hz.

FRE SWE STOp FREquency <parameter>
Set the VF Frequency Sweep STOP freqguency to the <parameter> value. The valid parameters for
STOP range from 20 Hz to 3904 Hz.

FRE SWE STEp INTerval <parameter>
Set the time interval spent at each frequency during a sweep to the <parameter> value. The valid param-
eters for STEP-INTVL range from 1.5 seconds to 9.9 seconds.

FRE SWE STEp S1Ze <parameter>
Set the step size between each frequency during a sweep to the <parameter> value. The valid parameters
for STEP-SIZE range from 0 Hz to 1000 Hz.

.h <parameters

fregue ney durbne. e sween 10 the <parameters v vadid pararneie

FRE SWE SRip LOW <parameier>

Set the low end of the skip frequency during a sweep to the <parameters> value. The valid parameters for
SKIP-LO range from 20 Hz to 3504 Hz.

NOTE

A restart must be performed to activate NEW FRE SWE parameters.

< FAM ERRLEN2 ©

FRM ERRor LENGW ' Set Consemﬁﬁé.v_é?;ame Error Lengih

SR

number of rrammﬂ bus [hdt are wnseuﬁwely error ed in the Irammg pdtzem Ihls Lommdnd is identical
to setting the frame errors with the AUX 14 FRM ERR function.

FRM ERR LEN <x>
Sets the number of consecutive framing bits to be errored in the framing pattern, <x> can be set from 1
to 6.

H-18
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GTL

H.9

GTL

H.10

e NEEE-488 Go To Local

GTL
Enter local mode from remote control. GTL {Go To Local) is an IEEE-488 bus command that returns the
T-BERD 224 to Local mode from remote control. In Local mode, ail of the T-BERD 224 front-panel
switches are active. The T-BERD 224 remains in Local mode until the user-specifies any valid remote
control command.

See alsor  See also: 488 ADD, 488 MOD, 488 SRQ, and LOCAI

HELLO

HELLO Display the T-BERD 224 Software Revision Level

HELLO? displays the TBERD 224 hardware and software revision jevels and any options that are included
in the instrument as well as any self-test errors, such as NOVRAM LOST.

HELP On-Line Help Function

anindex to the varicus types of i
HELP <number>display

command Syniax-iy

1. Command parameters are presented in 2 single column.
2. Command and parameter summaries are preceded by three dashes (- - -).

Command parameters are presented as upper case character strings with optional characters in lower
case characters.

g [P TR Frre
BREYS ﬁ:}zfa‘ THTOTTNGNGA

:Displays help irformation for remote only commands.

HELP 7{8 :Displays help information for switches.

HELP S :Displays help information for VF Option auxiliary functions.
HELP 10 :Displays help information for BERT Option auxiliary functions.
HELP 11 :Displays help information for DDS Option auxiliary functions.
HELP 14 Displays help information for Signaling Option auxiliary functions,

:Displays help information for Caller ID Option auxiliary functions.
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INSert
HELP 16 Displays help information for Smart Loopback/Command Codes
Option zuxiliary functions.
HELP! :Displays a list of alt valid commaads.
HIStory RESet ' Reset Alarm History LED Indicators

HiStory RESet clears all alarm history LED indicators for both lines.

HOLd Hold All Printer Qutputs

HOLd temporarily holds peinter outputs {in the print buffer) until a RELease command is specified. Note
that while the HOLd command is enabled, the prompt character changes from the standard (>) or user-
specified prompt to a (+) to indicate that the printer output is being held. Printouts held include result
printouts, control printouts, alarm messages, and status messages. However, responses 10 queries are
returned as before.

See also: RELease

H.11 INSERT

INSer Insert

INS L1
Selects LINE [ for channel insertion.

INS L2
Selects LINE 2 for channel insertion.

INS NONe

T TS SO SOV SN RS P =P S
Sedects nesther dhie for channelinseriion.

s HAZ LT CHANMNEL

.1 CHAnnel LINE 1 Channel Selection

L1 CHA?
Display the selected channel. L1 CHAnnel selects or returns LINE 1 channel to be monitored or tested.
Modifying this command causes a test restart.
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L1 CHAnnel

L1 CHA nn
Selects the channel number (where nn is the channel number 1 - 24) for testing and analysis.

LICHAALL
electsthe ail chahnel§ for testing and analysis.

NOTE

Valid channel selections are determined by the current setup. This command is valid in the
V¥ and D50 channel formats.

L2 CHAnnel LINE 2 Channel Selection

L2CHA ?

Display the selected channel. L2 CHAnnel selects or returns LINE 2s channel to be monitored or tested.
Moedifying this command causes a test restart.

L2 CHA nn
Selects the channel number (where nn is the channel number 1 - 24) for testing and analysis.

L2 CHA ALL
Selects all channels for testing and analysis,

NOTE

Valid channel selections are determined by the current setup. This command is valid in the
i VI and DSO channel formats, 70 0 mn T

L1 LBO?
Displays the status of the line build-out for LINE 1.L1 LBO controls the current transmit output setling

for LINE 1, allows the user to select emulation of three different cable losses for Ti rates. This com-
mand is identical to the AUX 05 LBO function.

Displays the status of the line build-out for LINE 2.L.2 LBO controls the current transmit output setting
for LINE 2. This command is identical to the AUX 05 LBO function,

L2LBO[0]-7.5]-15]
Selects LINE 2 build-out setting. Selectable line build-out includes 0, -7.5, and -15.
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L1 RECeive INPut LINE 1 Receive Input Termination

.1 REC INP ?
Display the status of the current receive input termination fo r LINEL L1 RECeive INPOt selects input
impedance and signal conditioning for the LINE 1 RECEIVE connector. Modifying this command
causes a test restart.

L1 REC INP BRIdge
Sets the LINE 1 RECEIVE coennector to bridge.

1.1 REC INP TERminate
Sets the LINE 1 RECEIVE connector to terminate,

L1 REC INP DSX
Sets the LINE 1 RECEIVE connector o DSX-monitor.

L2 REC INr* i

1.2 RECeive INPut LINE 2 Receive Input Termination

L2 REC INP ?
Display the status of the current recelve input termination for LINE 2. L2 RECeive INPut selects input
impedance and signal conditioning. Modifying this command causes a test restart,

L2 REC INP BRIidge
Sets the LINE 2 RECEIVE connector to bridge.

Sels the TINF 2 RECE

L2 REC INP TERminate
TVE conmecior £ feitiinaie

L1 RECeive SlGnal LINE 1 Receive Signal Status

£.1 RECeive SiGnal? displays the logical state of the signaling bits on the channel received on LINE 1. The
sigraling bits are returned in the format XXXX which corresponds to ABCD; where X = 1, the logic state is
active (ONY and where X = 0, the logic state is inactive {OFFL
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LI CHAnrnel

L.2 RECeive SlGnal LINE 2 Receive Signal Status

L2 HECei\re SIGnal? displays the logical state of the signaling bits received on the selected channel received
" The signaling bits aré returned:in the format XXXX wiich corresponds (o ABCD swhere Xo=1,
“the '1()0“, state is active {ON) and where X = 0, the logic state is inactive (OFF). '

NOTE

For this response to be returned., the selected CHANNEL FORMAT must be set to VF or
VF THRU. The number of signaling bits is determined by the current MODE setting. The
ABCD signaling status LEDs correspond to the indicators lacated below the associated
line.

LED LED Status

LED?

Display the state of the T-BERD 224s alarm and status LED indicators. When specified, this command
displays the LED indicators as they appear on the front panel.

LED L1 ?
Dispiay the state of the TBERD 224s alarm and status LED indicators on Line 1. When specified, this
command displays the LED indicators as they appear on the front panel.

LED L2 ?

Display the smte of the TBERD 2245 alarm and status LED mdmdtors on Lme 2 When spccmed this
;!mmai ; :

LOCAI

Enter Local (front panel) mode. LOCAI returns the T-BERD 224 to L.ocal mode from remote control, In
Local mode, all of the T-BERD 224 frout-panel switches are active. The T-BERD 224 remains in Local
mnoede until the user specifies any valid remote control command from the remote control unit.

Alternare form of the LOCAI! command.

- DiSnlay, REMOe; TERminal, COMputer, aiid GTL

Display current T1 loop code type (T1, DDS alternating, and DDS latching) and selection.LOOp CODe
sets the loop-up and leep-down codes that are transmitted when either EOOp Up ON or LOOp Down
ON commands are initiated. The T-BERD 224 can also respond to a selected T1 loop code when the
RESPonse AUTo command is initiated. This command is identical to setting the loop code type and
equipment selections with the AUX 17 LOOP CD function. The loop code configuration are described
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LI CHAnnel

DDS Alternating
LOO COD DDS_A CHAN+1R :Selects DDS alternating CHANNEL loop code with one repeater.
LOO COD DDS_A CHAN+2R :Selects DDS alternating CHANNEL loop code mth two repeatus.
LOO COBDDS A 18T RPTR Selécts DDS alternating first repeater Toop code, - )
LOO COD DDS_A 2ND RPT :Selects DDS alternating second repeater loop (.()dt,.
LOO COD DDS_A CHANN  :Selects DDS alternating CHANNEL loop code.

1LOO COD DDS_A DSU :Selects DDS alternating DSU loop code.

LOO COD DDS_A HLS6 :Selects DDS alternating HILS6NY loop code.

LOO CODDDS_AOCU :Selects DDS alternating OCU loop code.

1.0O COD DDS_A OCU+ :Selects DDS alternating OCU foop code with HLYENY,
DDS Latching

.00 COD DDS_L. CHA :Selects DDS latching channel ioop code.

LOO COD DDS_L DS0-DP [x] :Selects DDS latching DSO-DP loop code and focation. [x] equals T to 8.

LOO COD DDS_L LsI :Selecis DDS latching LSI loop code.

.00 COD DDS_L OCU :Selects DDS latching OCU loop code.

LOO CcOoD DDS_L BSU :Selects DDS latching DSU {oop code.

LOO COD DDS_L MJU :Selects DDS latching MIU toop code.

LOO COD DDS_L NEIVRPTR :Selects DDS latching NEI loop code.

LOO CODDDS L V.54 :Selects DDS latching fractiond T1 V.54 loop code.
Tt

LOOCOD Tt CSU :Selects T1 in-band CSU foop code.

LOO COD Tt ESF-LIN :Selects T1 ESF out-of-band Line loop code.

LOO COD T1 ESF-NET :Selects T1 ESF out-of-band Network loop code.

LOO COD T1 ESFPAY :Sefects T1 ESF out-of-band Payload loop code.

LOO COD TEFACH :Setects T1 in-band 4-bit Facility 1 loep code.

LOO COn T tEADE :Selects T in-bund F-bit Facil ity 2 loop code.

. Loo Cf T T “ﬁ}o_ o Relees T : bzt} auiﬂy ? ioop o

T1 Intelligent Network Equipment

LOOCODILR :Selects intelligent line repeater loop code.

LOO CODIOR :Selects intelligent office repeater loop code.

.00 COD ILRC :Selects infelligent fine repeater loop code commands.

LOO COD IORC :Selects intelligent office repeater loop code commands.

LOO COD ILRP :Selects intelligent line repeater programmable command address.
LOQ SO - - rrSelects inmeifigen wim ¢ repeater programiiabie Commant addriss:
LOG COD ILRPT :Selects intelligent fine repeater programmablie commands.

LOQ CORIDRPC :._n]CLT‘» 1;**f‘!'*<’f‘m f‘*hw repeater programmeble commands.

" LOO COL DSTHMSW

BRI E: 81 8 s il et C Soln MNP

See also:  LOOp Down, LOOp Up, RESPonse, PGM LPUp, and PGM LPDn
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LOOp Down Transmit Loop-Down Code

LOO D? _ —

<play current Ioop-down £6d¢ transmission: status. LOOP Down controls the fransmission of the.
selected loop-down code which is selected with the LOOp CODe command. The fransmission of the
loop-down code continues until it is no longer detected ag the receiver or until a LOOp Down OFF com-
mand is issueed, This command is identical to pressing the LOOP DOWN switch.

LOO D ON

Enables the leop-down code transmission for loopbacks requiring a loop-down code to refease the ter-
minal loopback.

LOO D OFF
Disables the loop-down code transmission.

See also:  LOOp CODe, LOOp Up, RESPonse, PGM LPUp, and PGM LPDn

LOOp Up Transmit Loop-Up Code

Loou?
Display curreat foop-up code status transmission. LOOp Up controls the transmission of the selfected
toop-up code which is selected with the LOOp CODe command. The transmission of the loop-up code
continues until it is detected for 250 ms at the receiver or untif a LOOp Up OFF command is issued.
This command is identical to pressing the LOOP UP switch.

; O

bles the Joop-up Co

FOODIUE e rep s al

hsriission Tor toopbacks requivis

isables the foop-up coae transmission,

Seealso:  See also; LOOp CODe, LOOp Down, RESPonse, PGM LPUp, and PGM LPDn

H.13 MESSAGE

LY E

T
your remote control unit.

MES O
Enables the printing of error messages when appropriate conditions exist.

MES OFF
Disables the printing of error messages under such conditions,
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See also: ERR NUM

MJUBRAnch .. . R S SN e a0 50 MJE Branch

MJU BRAnch?
Display the currently sefected MJU branch. MJU BRAnch selects the MJU branch for the designated
MIU operation. This command is similar to the AUX MJU 30 function.

MJU BRAnch [ 1-4]
Selects an MIU branch for the MJU SELECT operation.

MJU HUB MJY Hub Id

MJU HUB? display the hub id of the currently selected MJU branch. This command is similar to the AUX
MIU 30 function.

MJU OPEration MJU Operation

MJU OPE ?
Display the current MIU operation. MJU OPEration selects the operation to be performed on the
selected MJU branch. This command is similar to the AUX MIJU 30 function.

MJU GPE BLOwk

Blocks the selected branch from-transmitiing O receiving data,

MJU OPE REStore
Deletes the last SELECT/BLOCK or SELECT/UNBLOCK sequence.

MJU OPE SELect
Accesses the selected branch.

BRI OPE LUNBlook
i

Unblocks tha selected branch previously blocked

MJU SEN?
Display the status of the MJU operation. MJU SENd initiates the MIU operation setup with the MJU
OPEration command. This command is similar to the AUX MJU 30 function. This command s niot
valid when the INSERT switch is set to NONI.

MJU SEN
Initiates the selected MILT operation.
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NON CONtiguous

MODe Transmit and Receive Mode

MOD 7

lay.current mode, MI3De sels or.returns the current transmis and receive Jine rate and data format..
“This command is identical in function to the MODE switch on the T-BERD 224s front-panel. Modifying
this command causes a test restart and may change the current setup.

MOD (mode)
Selects a mode. The selected (mode) can be one of the following.

T1 :Unframed T1

TiD1D :T1 rate with D1D framing
TiD2 :T1 rate with D2 framing

T104 T rate with D4 framing
T1ESF :T1 rate with ESF framing
T1ESFZ T1 rate with ESFz framing and ZBTSI (optional)
TISLC :T1 rate with SLC-96 framing
TITLB T1 rate in Test Loopback mode
TiLLB Tt rate in Line Loopback mode
SLCP1D :Mode I SLC-96 systems
sLC-M2 Mode 11 SLC-96 systems
SMRT SMARTNIU mode

AUTO ‘Automatic configuration mode

H.14 NON CONTIGUOUS

"Display current non-contiguous channel selection. NON CON allows the user to select which non-con-
tiguous channel numbers are to be tested from each line. The channel numbers range from [ o 24. The
number of channels must be the same for each line and they must be in ascending order. Modifying this
comimand causes a test restart if SOURCE CONFIGURATION H switch is set to NON CONTIG. This
command is identical to the AUX 10 N-CONTG function.

NON CON L1

c1s the channel numbers (pa) for LINE ©and LINE 2. Separdié chinne] nufnbers with commas.

HOOK

OFF HOOK Off Hook

OFF HOOK sends the OFF HOOK signaling status for the A, B, C, and D signaling bits of the selected trunk,
The trunk type is defined in the TRUnk TYPe command. This command is valid when the T-BERD 224 is
configured for SIGNLNG or SWI-56 except when SOURCE CONFIGURATION | switch is set MONITOR

H
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PGM LPDown

ON HOOK On Hook

ON HOOK sends the ON HOOK signaling status for the A, B, C, and D signaling bits of the sefected trunk.
~ The trunk type s defined.in the TRUnk TYPe command. This. command #svalid when the T-BERD 224 is
configured for SIGNLNG of SWI-36 except when SCl switch is sef to MONITOR or SCAN.

H.16 PGM LPDOWN

PGM LPDown Set Programmable Loop-Down Code

PGM LPDown?
Display current in-band programmable loop-down code. PGM LPDown enabies a 3- to 8-bit user pro-
grammable in-band loop-down code to be entered. The programmable loop-down code is selected
through the LOOp CODe T1 PROgram command and transmitted when the LOOp Down ON command
is initiated, PGM LPDown also determines which loop code the T-BERD 224 responds to (see RESP
command) when the LOOp CODe T1 PROgram command is set. This command is identical to setting
the in-band programmable loop-down code with the AUX 16 PGM [P, DOWN, function.

PGM LPDown <bb...bbs>
Sets in-band programmable loop-down code. <bb...bb> equals 3- to 8-bit binary code. The left-most bit
is transmitted first.

See also;  LOQp CODe, LOOp Down, LOOp Up, RESPonse, and PGM LPUp

PGHM LPUp - . Set Prograr Loop-Up Cods .

Dlspldy current in- band pmﬂmmmdblc Qop-up code. PGM LPUp enables a 3- to 8-bit user programma-
bie in-band loop-up code to be entered. The programmable loop-up code is selected through the LOOp
CODe command and transmitted when the LOQ Up ON command is initiated. PGM LPUp also deter-
mines which loop code the T-BERTD 224 responds to {see RESPonse command) when the LOOp CODe
T1 PROgram command is set. This command is identical to setting the in-band programmable loop-up
code with the AUX 16 PGM LP, UP, function.

PGM LPUp <bin..bbs — A
Sets in-hand programmable loop-ap code. <bb...bb> equals 3- to 8-bit binary.code. Fhe lef-most biris
ransmited Arst, '

- See also:

LOOp CODe, LOOP Down, LOOp U, RESPonse, and PGM LPDR

PRInt Initiate Printout

PRI CONtrols
Initiates a controls printout. PRInt enables you to initiate a result or controls print. The PRInt CONtrols
and PRInt RESults commﬂnds generate controls and resuits prmtouts respeatweiy

H-28 _ L T-BERI 22 o User's Manal




APPENDIX H - REMOTE CONTROL COMMANDS
PGM LPDown

PRI RESults
Initiates a results printout.

Bl <result name>? _ :
ialey a'vésai prmmm of the selécted <result names.

NOTE

Refer to the CUSTOM command for the list of valid <result names>. n =1 (LINE ) or 2
(LINE 2). The result names from a results printout may also be used for the <result
names:,

See also: CONTROLS, RESULTS, and CUSTO

PRint EVEnt Print Event

PRInt EVEnt?

Display the print event setting. PRInt EVEnt allows you to determine when (if at all) the T-BERD 224
generates automatic test results prints and alarm/status messages.

PRint EVEnt <event>
Selects print event. The <event> choices are as follows:

OFF :Halt automatic results prints.
TES END :Print at end of timed test.
ERR SEC ~ :Printon the occurrence of BPV tmme error or CRCerror

s %‘L?Mmﬂg _ i :F‘xmtxcsulis at the i:mg 1“1;.,1'3 i}

utes) is 0 ‘39 The whd mnuc for the optional second SS is 0-45 in 15 second increments. Valid range
tor hours is (-6, maximum time allowable is 6:00:00, If the minutes and/or seconds are not entered, they
are assumed to be zero.

See also:  TiMe PRInt EVEnt

SiGnat Lo Print Signaling Sequence Results

.EH&W@

EXAMPLE:
>PRI SIG
SIGNALING PRINT 15:18:30 APR21

Originating Line: 2
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B {DTMP} 5551212122 0

by
<

1§
Z
'..3
o)
1
=

DUR  FRQ1 LVL1I FRO2Z LVLZ2
me, oms He dBm Hz dBEm
CRZECTN/RCUN/E S ON/AC ON/A

ol
=
b

5 40 €8 1336 -7.0 770  -7.2
5 70 70 1336 -7.1 770 -7.2
5 70 70 1336 -7.1 770 -7.2
1 70 70 1208 -7.3 637  -7.2
2 70 70 1336 -7.2 697  -7.1
1 70 7¢ 1209 ~7.2 697  -7.1
2 70 70 1336 -7.2 697 -7.2
2 70 70 1336 -7.2 697  -7.2
2 1210 70 1338 -7.2 687 -T2
0 138 N/A N/A  N/A WN/A N/R

PRInt SWEep Set Frequency Printout ON or OFF

PRI SWE ?
Display current status of the Frequency printout function. PRint SWEep sets the status of the Freguency
Sweep printout to ON or OFF. The Frequency Sweep printout is generated a frequency vs. is identical to
pressing the SOURCE CONFIGURATION [ switch while in AUX 23 PRT OPT.

PRI SWE ON
Enables the frequency printout.

PRI SWE GFF
Dsables the frequency printout.

FHINE SWEep Phrameiers ' List the Frequency Sweep Parameters

PRInt SWEep PARameters?
Displays the current status of the Frequency Sweep parameters and is identical to cycling the SOURCE
CONFIGURATION | switch through the three parameter screens, ENDPOINT, STEP, and SKIP while in
AUX 21 SWEEPR

PRint TERminster ' Prirder Terminator

PRInt TERminatos?. .

PRITER CR
Each printed line is followed by a carriage return (CR) character.

PRI TER CRLF
Each printed line is followed by a carriage return (CR) and a linefeed (LF) character,
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PRITER LF
Each printed line is followed by a line feed.

PRM TRAnsmit

PRMTRA?

Display current PRM transmission capability. PRM TRAnsmit determines whether and how PRMs are
transmitted. This command is identical to the AUX 20 PRM TX, PRM TRANS function. Set the PRM
emulation with the L1 PRM EMUtation or L2 PRM EMUlation command.

PRM TRA ON
Enables PRM transmission capability.

PRM TRA OFF
Disables PRM transmission capability.

PRM TRA AUTo
Configures automatic PRM transmission capability.

See also: L1 PRM EMUlation and L2 PRM EMUlation

PROmpt Remote Control Prompt

PRO ?

olay vatus of pr

s ??@'mpt controls the prompt symbr
CE-488 Remote Controf,

s thie vemiot

2

m

and.

PRO OFF
Turns off the prompt symbol,

PRO STRING <string>
Allows the user to define a prompt symbol (or prompt string) of 100 characters. This custom prompt i

ITE AR A
R T ¥ N . . T

dored in

NOTE

any current prompt symbol (e

3

; hen, theﬁﬁ o
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H.17 RECEIVE SEQUENCE DEFINE

TRECeive SEQuence DEFine. T Faeene Sequonce efmiion

REC SEQ DEF <##>7

Display the digit sequences for the selected receive sequence. The sequence number <##> ranges from
I to 10. RECeive SEQuence DEFine allows the user to program and store up to ten different digit
sequences. The digit sequence is received when the T-BERD 224 is configured for Signaling or SWI-56
testing and the SOURCE CONFIGURATION | switch is set to REC SEQ.

REC SEQ DEF <i##f> «digits>

Programs and stores up to ten different digit sequences. The sequence number <##> ranges from 1 fo
10. The sequence digits <digits> can consist up to 32 character/16 events. Valid characters include:

Oto9 R

0 AQ
H ~H
AW AD

{DIMFE} {DP)
{AUTO} {MF}

NOTE

A indicates lowercase terminating events.

Programm,m; Noles

- Program the cddress ¢
_ _{DTMF} {fxﬁﬁj

Numbers greater than 99 are rounded down to 99. The digits (0-9) are entered in pairs. A space between digit
pairs is required. If a single digit is entered, it will be converted to (X (X is the digit).

Brackets { } and the characters inside them will not be counted in the 32 character/16 event sequence length
fimit.

' RELease : w ”'"?ré_ﬁ?@r Hold Release

RElease

on m‘* £> OF USErisper xf_!;ec»__rf

See also: HOLD
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REMote Remote Control Enir

ogth : "3Mes are
nactive with thebxceptmn of the RESULTS | and RESULTS If Blank and Arrowed switches. Unlike the
TERminal command, the REMote command does not turn prompts, echo, and messages on.

See also:  LOCAI, TERminal, COMputer, and DISpla

RESPonse Set Automatic T1 Loop Code Response

RESP?
Dispiay current T loop code response status, RESPonse controis how the T-BERD 224 responds to T1
loop codes selected through the LOOp CODe T1 command. If five seconds of T1 in-band foop-up code
are received, the T-BERD 224 automatically enters the AUTO LLB mode; the instrument repeats all
transmitted data until a valid loop-down code is received. After receiving a loop-down code, the
T-BERD 224 exits AUTO LLB mode and reenters the previousty selected operating mode indicated by
the carrent setting of the MODE switch (or MODe command). This command is idenical to setting the
automatic foop code response with the AUX 18 AUT RES function.

RESP A
Enabies the automatic T1 loop code response.

RESP NO
Disables the automatic T1 loop code response.

: _z_g@;s Tuwn, LOGE U, LOOp CODe, PGM LPUp, wid

RESTART
Restarts the T-BERD 224 test by clearing ali accumulated results to zero.

RESult 1 and 2 ~ Resuit Display Control

ﬁl%‘» J' af d A dispi&

(LINE lyor 2 {LINE 2} The {LSUII names trom i results printout may alxo be used for the <result
names>. UNAVAIL appears as the result when frame syachronization is not established. N/A appears a
the result before establishing frame synchronization or command is not applicable to current configura-
tior.

RES 1 <result name>
lays the indicated <result name> in Results Tdisplay. n= LINE ¢ or LINE 2.
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RES 2 <result name>
Displays the indicated <result name> in Results II disptay.

o Segalso: CUStomn, PRInt, and RESULTS.

RESULTS Results Printout

RESULTS
Causes a printout of the current resuit values.

RS232 RS-232 Parameters

RS2327
Displays the current states of the RS§232 parameters. RS232 only displays the current status of the
RS5232 interface baud rate, parity, and data bits, set in the AUX 08 R5232 function with exception of the
line termination character (see PRint TERminator).

R5232 Baud?
Dispiays the current baud rate of the RS232 parameters.

RS232 Parity?
Displays the current parity of the RS232 parameters.

RS232 Data Hits?

s fhe current data bits of the RS237 parameters.

H.18 SETUP

SETup Setup Summary

Displays the current T-RERD 224 test setup for: MODE, CHANNELFORMAT. “and biih SOURCE CON-
FIGURATION Fand T switehes, | R

Signaiing Scan Sei’

SCA?
Displays current channels being scanned and the timeouts. SCAn sets or returns the DSO channels that
are being scanned for signaling activity. It also sets or returns the disconnect and off hook timeouts that
control the scanning. This command is only functional when CHAnnel FORmat SiGnaling and SOUrce
1 SCAn are set, This command is identical to the AUX 29 SCANSET funcrion.

H-34 . T-BERIZ 224 - o . User’s Maral!



APPENDIX H - REMOTE CONTROL COMMANDS
SETup

SCA CHAnnels <channels>

Set channel numbers to be scanned. Enter <channels> in numerical order and separate by commas {,}.
Example: 2.4,6.7.10.

Set all channe}! numbers to be scanned.

SCA DiSconnect <timeoui>
Set disconnect <timeout> from 1 to 15 seconds in I second steps.

SCA OFF hook <timeout>
Set off hook <timeout> from 5 to 55 seconds in 5 second steps, or | to 5 minutes in ¢ minute steps.

SCA OFF hoock NONe
Set to resume scanning only after a disconnect or test restart occurs.

SCA CHAnnels ?
Display current channels being scanned.

SCA DiSconnect ?
Display current disconnect timeout.

SCA OFF hook ?
Display current off hook timeout.

See also:  CHAnnel FORmat SiGnaling and SOUrce 1 SCAN.

.. '-%ii-éﬁ?‘sert

The INSERT switch must not be set to NONE and the insert line’s channel number must
not be —{none}. CHANNEL FORMAT must be set to VF and for signaling hits C and D,
the MODE switch must be set to ESF or ESFz.

SIG INS ?

rs:ts C and D are nnl\ sef when ﬁre i%i"OE}E swmn 8 set 0 }%j%r oF ;.

aiing bits (2 or 4) masi be ins ar b selevied MODE, - .-

inserted signal-

ing bu A 5tatc.

SIG INS B [?|OFF|ON[TOG]
Sets the logical state for the inserted signaling bit B. Enter the 7 to display the currently inserted signal-
ing bit B state.
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SIG INS C [?|OFF|ON]
Sets the logical state for the inserted signaling bit C. Enter the? to display the currently inserted signal-
ing bit C: state, L S S SRR TR

SIG INS D [?|OFF|ON]
Sets the togical state for the inserted signaling bit D. Enter the ? to display the currently inserted sigaal-

ing bit D state.

SIG INS ALL [?{<ab>]<abeds>]
Sets the logical state for the currently inserted signaling bit states. Enter the ? to display the currently
inserted signaling bit states. Set the <ab> signaling bit states to 0, 1, or T for the D1D, D2, D4, SL.C-
DiD., or TISLCY6 framing modes. Set the <abed> signaling bit states to G or 1 for T1-ESF or T1-ESFz
framing modes.

Perform the following steps before initiating the channel signaling bit insert function:

1. Set the INSert command to either L1 or L2.
2. Setthe L1/2 CHAnnel command to either the desired channel aumber (1 to 24) or ALL.
3. Setthe CHAnnel FORmat command to VF.

Requesting the status of the SIGNALING INSERT switches can be performed at any time.

See also:  CHAnnel FORmat, MQODe, PRint, RESult 1/2, and SOUrce 2

‘é%-_LC__ Alarm Status

Display the current SLC atarm conditions on'both fines. SLC ALAY ~reports the carren atarm

condition for the selected line.

SLCALL1?
Display the corrent SLC alarm conditions on Line 1,

SLCALL27?

Trieslie tho oo mmen: €T
Brspuey e currei e

re reported:

These alarms aiso appear in the SUMMARY category.

SHELF A, i‘%, 5;;', o B — A shell alarm ocourmsdy

MINO A minor alarm occurred.

POWER MISC. — A power/miscellanecus alarm occurred.

A, B, C, or D ON PROT. -— The indicated sheif switched to the protection Line.
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FE LOOP SHELF A, B, C, or D — The indicated shelf is in a far-end loop.

FE LOOP PROTECTION — The pmtmtmn line isina far—cnd §oop

iabiished:

N/A — The T1 SLC96 mode is not selected.

NONE — Appears when no alarms are reported.

See also:  CHAnnel FORmat, FAR END LOOp, MODe, PRInt, RESult 1/2, SiGnal iNSert, SLC MAINTe-
nance, SOUrce 1, and SCUrce 2

SLC MAIntenance SLC Maintenance Message Status

SLC MAI ?
Reports on the status of the datalink maintenance messages for both lines. SLC MAIntenance reports on
the status of the datalink maintenance messages for the selected line.

SLC MAIL1?
Reports on the status of the datalink maintenance messages for Line 1.

SLC MAIL2?
Reparts on the status of the datalink maintenance messages for Line 2.

"lh;s command is oniy vahd when the TISLCY6 mode and the DATLENK chdnnel fnrrmt are selected and
£d. "Ehcse messages also uppm, i

'PROCEED

Proceed RC/CR message received.
TEST ALARM — Test alarm message received.
UNAVAIL — The T1 SLC96 mede is selected, but datalink frame synchronization is rot established.

N/A = The T1 SLC%6 mode is not selected.

KE — None of the mai'nééﬁaince' messages is reported.

CHAnne F(}Pﬁmm FA?& END LOOp, MODe, PRInt, Fm.mu:z ‘§f2. 5;&‘31’?&5 if‘éi‘sé&i’ig -Eé%.{.‘;.éé..ﬂﬁn,
': S@Ume 1,, i B ; .

SMArtniu CLEar Clear Smart NIU/Performance Monitor Results

SMArtniu CLEar
Initiates the Clear NIU feature, which clears all stored T¥ circunit performance data from the Smart
NIU/Performance Momtor memory. In response to the LOnlllEdﬂ{‘l one of the foéiowmﬂ messages

S O 5 hm?av
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NIU CLEARED - Smart NIU/Performance Monitor T1 circuit performance data was successfully
cleared from memory.
~CLEAR NiJ ?AiLEi’} o Siare NI Perforiaige M’(j.ni'téf'-"’i;:"f-:éiﬁéijit"}ﬁeri‘oﬁﬁéﬁ.ﬁéé:i_.ié.ta".w'zss ol cleared
due to a communication problem,

SMAriniu CLOck Set Smart NiU/Performance Monitor Date and Time

SMArtniu CLOck
Initiates the Set Clock feature to set the Smart NIU/Performance Monitor to match the T-BERD 224

date and time. In response to the command, one of the following messages appears on the remote termi-
nal’s display:

CLOCK SET — Smart NIU/Performance Monitor date and time successfully changed to match the
T-BERD 224 date and tirne.

Smart NIU/Performance Monitor date and time were not changed due to a

SET CLOCK FAILED
communication problem.

 SMA NE_T iu’% <manufacturer & modal>

SMArtNET Intelligent Network Equipment Selection

SMA NET 10R <manufacturer & model>
Identifies intelligent office repeater type. SMArt NET enables the user to identify the intelligent network

equipmienttipe and model, so the T-BERD 274 transmits the appropriate lagp ondss.

SMA NET MS <manutacturer & modets
Identifies DS Maintenance Switch fype.

sSOU1?

SO0Urce 1 Source Configuration |

| sefeels Or returns

¢ cafrent selection for the SOUBOE DONFIGURATION tswitch. S04 .
: . Madifying this

Displays th
ihe dl'(}i‘ ’
command .o

useti source which is to be used whon analyzing the selected chaan

art and may change rent setup.

es A test rest

The following <parameters> are available with the mainframe:

1004 1004 Hz tone
VF INT Voice Frequency Interface
DS0 INT D80 Interface
.DRO CHA .. :brop Channel
128 T-BEREY 204 co s User's Masaal,
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The following <parameters> are available with the DSU-DP Option:

‘The following <parameters> are available with the VF Option:

2713

3 TON SLO

FRE

ERL

LEV

PAR

Qul

SRL HIG
SRL LOW
SWE

wrSelects DSU-DP configurai

2713 Hz Tone

3 Tone Slope

VF Signal Frequency

Echo Return Loss

VF Signal Level
Peak-to-Average Ratio (P/AR)
Quiet Termination

Singing Return Loss - High
Singing Return Loss - Low
Frequency SWEEP

NOTE

These functions can also set the Source 2 parameter being sefected. If no entry beyond the

3 character Source 1 parameter is made, then Source 2 will not be affected.

The following <parameters> are available with the Signaling Option:

DIAL SEQ

“h

Ty
2715-1
2715-1 INV
27201
27231
2IN8
3IN24

REC SEQ

Dial Sequence
Receive Sequence

Monitor -

A One and Seven Zeros Pattern
32,767-Bit Pseudorandom Pattern
Inverted 32,767-Bit Pseudorandom Pattern
1,048,575-Bit Pseudorandom Pattern
8,388.607-Bit Pseudorandom Pattern
Two Ones In 8-Bits Pattern

Three Ones In 24-Bits Pattern
CiE3-Ri Peoderandom Paners i
AR 11-Bit Pseudorandom Pattera-

o 3047-Bi Psendarandom Pattern
AN Ones Panern :
511 Zeros Pattern

‘Bridgtap

DDS 1 Stress Pattern

DDS 2 Stress Pattern

DDS 3 Stress Pattern

DS 4 Stress Pattern

DPDS 5 Stress Pattern

BDDS 6 Stress Pattern
Ouasi-Random Signal Sowrce ¥

T-BERIY 224 . . o : : 139




APPENDIX H - REMOTE CONTROL COMMANDS

SETup
MiN/ Minimum/Maximum Density Stress Pattern
MUL Multipat
T1-2/TRIP 96-octet HEX pattern
TI1:3 e i v Bdepoter HEX pastern
T4 e S petét HEX patiem
T1-5 53-octet HEX pattern
T1-8/550CT Unframed 55-octet HEX pattern
T1-DALY Framed 55-octet HEX pattern
USE User Programmable Bit Pattern

The following <parameters> are available with the SLC Option:

FAR END LOO :Far-end loop command to the selected shelf or Protection line
IDLe ddle signal

MAint :Automated maintenance test sequence

MAJ ALA :Major atarm to the selected shelf

MINC ALA :Minor alar

POW :‘Power/miscellaneous alarm

SW PROt :Switch to protection line

The following <parameters> are available with the Caller ID Option:
MONitor :Selects C1D MON configuration

The following <parameters> are available with the Level 2 Protocol Monitor Option:

S87 MONitor :Monitor 557 level 2 protocol
1SDn MONitor :Monitor ISDN Ic_:v_e! 2 protocol
' NOTE

printed indicating the new set up.

SQUrce 2 Source Configuration |

sSou 27
Ensplays the cumreni status for the BOURGE £4 LAl RATION H switch selecnon Bhthee 2 augments
the SOURCE CONFIGURATION | switch xelauma‘ &0Uree 2 selects or returny me me and insert
sowrce which i to be used when analyzing the seieued channel(s).

50U 2 <para;m&mr> : e .
Sttt btiny forthe mwc& f*ﬁw Mﬁmﬁs 10N gsvitch:

The following <parameters> are available for the DSU-DP Option:

CHAN <x> :Displays the subrate channel number of a DSOB-formatted channel
{where x = 1to 20, 1 to 10, or 1 to 5).
N=<x> :Selects the number of channels of a Fractional T1 signal (where x = 1

to 243,
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NON CON :Selects non-conatiguous channels for a Fractional T1 signal {The aon-
contiguous channels are defined by AUX 10 N-CONTG or
NO NCONtiguous remote command),

i itable witl'the VF Option: -

lowing eparameiers» areay

ON/OFF When 2713 Hz is the SOURCE CONFIGURATION I switch setting.
404/1004/2804 Hz When 3-TONE SLOPE is the SOURCE CONFIGURATION | switch set-
ting. '

The foliowing <parameters> arc available with the Signaling Option:

SEQuence 1to 10 Sequence ! to 10,
ORG L1 Originating Line 1.
ORG L2 Originating Line 2.
ORG AUTO Originating AUTO.
NOTE

Muanuat dialing is not avatlable in remote control.

The following <parameters> are available with the Enhanced ESF/SLC Option:

CHAnnel <x> Selects the DSOB channel format subrate channel number (x]. [x] =1 @
20 for DSOB2.4, | to 10 for DSOB4.8, or | to 3 for DSOB9.6. This is
cnly valid for CHAnnel FORmat command parameters DSOB2.4,

CDSOB48. and DSOBY.6. |

- aelects the shelf which eithe
L MAG ALArm selection indic

ielects the PROtection line

The following <parameters> are available with the Caller ID Option:

SWi=L1 Selects LINE 1 as the Hine from the switch.
SWi=L2 :Selects LINE 2 as the Hine from the switch.
NOTE

Changing the source. £onfiguration causes a st resthnt 4

configuration o the prévicus configuration of the selects

channel formats A warniny s

o printad indicating the new setun,

SUMmary
Requests a results print for the results and messages in the Summary category.
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H.19 TERMINAL

""" U TERminal 7 Gonfigure theTBERD 224 for Remote Control Operation
TER
Selects the Terminal control mode. TERminal is typicaily used as a log-in sequence when entering
Remote Control mode from a dumb terminal. Typing a period (.), followed by a carriage return, places
the T-BERD 224 in Terminal mode and provides a default prompt (>) printed on the screen. When the
TER command is specified, all front-panel switches (except the RESULT switches) are inactive, This
command is not available when using TEEE-488 Remote Control.

. {period)
Alternate form of the THR command.

The TERminal command automatically sets up the following:

ECHO ON Turn echo on.

PROMPT ON Turn command prompts on.

TERM CRLF Line terminator of carriage return and line feed.
MESSAGES ON Causes error messages to be printed.

See also:  LOCAI, REMote, COMputer, and DiSpiay

TESt _ R Test Resylts Accumulation

. TES? o S |
' Displa Tent fest type. TESE eng cify the duration of

ST T : e i S
The T-BERD 224 conducts a timed test of the duration specified in the TESt LENgth command.

TES TiMe HHH:MM:SS
Sets the T-BERD 224 to timed test and sets the duration {see TESt LENgth).

TES CONtinuous
The TBERD 224 accumulates rest rasulrs continuously.

mo

NOTE

Changing from contipaous i timed causes a (est restart. - T

See also: TESt LENgth

N . S EY 9y, PP P
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TESt LENgth Test Length

SEEN?
fays the ¢urrent
“identical to the AUX 07

IES LFN fundmn

TES LEN HHH:MM:SS
Sets new test length in hours, minutes, and seconds. in hours, minutes, and seconds in hours, minutes,
and seconds. When setting anew test length, the symbol " may be replaced by a dash (-}, cornma (,),
period (.}, semicolon (;), or slash (/). The valid ranges for each time value are:

HHH: 0 -200hours
MM: (- 59 miautes
SS: 0 - 45 seconds (in 15 second intervals)

NOTE

The test length may also be set using the TES TIM command. If there is no entry for hours
minutes and/or seconds, it is assumed to be zero.

See also: TESt

TiMed PRInt EVEnt Time Print Event

TIM PRI EVE 2

d&sh (-3, comma (, ) period (L), semicolon (; } ar stash (/} The valid ranges for ea(,h time value are:

H: 0-6 hours
MM:  0-59 minutes
SS: 0-45 seconds (in 15 second intervals)

b s

CNGTE

50 be sei using the PRInt EVEal Tille
3 to have timed printouts gen
inutes and/or scconds are

See also:  PRInt EVEnt
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USEr
TRUnk TYPe Trunk Type
<=0 Displays.ihe current frunk: 1y ¢; TRUNK TYPe defines the trunk type fc_mu.la.iii_;}g'{g_""11_;_(1 start ordoop.. -

start) and on- and off-hook signaling enerated bythe T-BERD 224. This command is identical to the
AUX 24 TRK DEF function.

TRU TYP DEFine OFFhook <abeds
Enables the user defined off-hook signaling. Valid signaling bits <abed> include: 0= off, 1= on, T= tog-
gle, X=don’t care, and 2. Enter a signaling bit in each position, e.g., 01xx or 1410, Enter ? once to dis-
play the currently defined signaling bits.

TRU TYP DEFine ONhook <abcds>
Enables the user defined off-hook signaling Valid signaling bits <abed> include: 0= off, 1= on, T= tog-
gle, X=don’t care, and 7. Enter a sighaling bit in each position, e.g., 01xx or 1410, Enter ? once 10 dis-
play the currently defined signaling bits.

TRU TYP GROund STart <parameter>
Enables the T-BERD 224 to emulate a ground start circuit. Valid <parameters> are: FXO, FXS, SL.C
OFFice, SLC STAtion, and ?. Enter ? once to dispiay the currently defined signaling bits.

TRU TYP LOOp STart <parameters
Enables the T-BERD 224 to emulate a loop start circuit Valid <parameters> are: FXO, FXS, sLC
OFFice, SLC STAtion, and ?. Enter ? once to display the currently defined signaling bits.

TRUTYP STD
Lnables the T-BERD 224 to emulate the standard E&M signaling used between switches in the public

switched selephone network, .

_ USER

USEr Set User Programmable Test Pattern

USEr?
Displays current user programmable data pattern. USEF enables a 3- to 24-bit user programntable fest
pattern to be entered. The test pattern is selected using the SOURCE CONFIGURATION | switch, This
commiand i identical tw setting the user programmable pattern with the AUX-T5 USER function

USEr <bb..bbs
Sets the o
transm; '

quals 3- to 24-bit binary coth Theleft-most biti

igrammable data pattern, <bb,. b

S

.S.ee aiso: éoﬂrée 1 USér
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H.21 VOLUME

‘Loudspeaker Control

VoL ?

Displays the current status of the TBERD 224 VOLUME switch. VOL cnables or disables the audio
speaker of the T-BERID 224 internal loud speaker. When set to ON, the actual audio level is controlied
by the position of the front panel VOLUME slide control and the dropped channel(s) contents are output
to the side panet loudspeaker. VOL OFF turns off the loudspeaker.

VOL. ON
Turns the speaker ON.

VOL OFF
Turns the speaker OFF

NOTE

Fach time the unit power is turned off and then on again, the status of this control is
always set to ON.

H.22 WINK

Dé 2 4 : TG PR s
elve sequence. This command is identical 1o t

upcrv_isi()n event durmg the rf,L
AUX 28 5PV DEF function.

LA 4

he wink control of the

WIN DELay <length>
Set the wink delay to a length between 50 ms and 1000 ms. Enter ? to display current wink delay.

WIN DURation <length>

tthe wink duraton o s b

Diial

YEAr Calendar Year Selection

YEA?

isnlavs current vesr sefting (2

digits) from AUX 04 TIMDAY.
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YEA xx
Set last two digits of the year, where xx can be any number from 00 to 99.
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A.B.C,D Signaling bits for robbed htt stgnaling with ESF; (m!y A and B are available v\1th otiler trdmmﬁ.

-Al_m'm Control L

Automatic Line Bui
Alwernate Mark Inversion
Bipolar 8-Zero Substitution

Bit Error Rate

Bit Hrror Rate Test{er)

Bit Oriented Protocel

Bipolar Violation

Clear Channel Capability

Consuttative Committee of International Telegraph and Telephone

CMI Common Management Information

Cp Customer Premises

CPE Customer Premises Equipment

Cru Ceantral Processing Unit

CRC Cyclic Redundancy Check

CSU Channel Service Unit

D3 Third Generation Channel Bank; 24 channels on one T1
D4 Fourth Generation Digital Channel Bank; up to 48 channels on two Tis or one TIC
DIA Digital to Analog

dBm Decibel Level referenced to § mV

DCS Digital Cross-connect System

BCE Digital Communications Equipment

DDS Digital Data System

DID Dyirect Inward Diat

13741 Drop and Insert

bp Dial Puls

D50 Digital Signai Level O (zero)

DSOA Digital Signal Level 0 with a single rate adapted channel

DSOB Dmtal Smndi Level 0 with mulnp]e channels for sub-rate muitlp!exed in DDS t()rmat

inltipfexed

e 3 ' " I
DSU-DP Data Service Unit - Data Port
DSX-1 Digital Signal Cross-connect (Switch Panel)
DTE Duta Terminal Equipment
DTM Distributed Test Manager
DTMF Dual Tone Multi-Frequency
E&M Ear and Mouth Signaling
ERL Echo Return Loss

Fxter;ded %mer{mme

. inteibigent O pe: '
ISDN !nieoratcd Stgnal Digital Network
LBO Line Build-Out

LED Light Emitting Diode

L1U Line Interface Unit

1LB Line Loop Back

LSuU Line Switch Unit

SLC-896 Mode [ Formatting
SLC-96 Mode IE Formatting
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M3 SLC-96 Mode HI Formatting
MF Multi-Frequency
MIU Multipoint Junction Unit
... MON Morzt{‘" .
TONMOGP _'L:Uf‘ﬂﬂkd i’r{)muﬁ

MEX ‘Muliiplexer: L
NOTE Netwm‘k Office Termlndtmg Equ1pmem
Oocu Office Channet Unit
ocuDp Office Channel Unit Data Port
PAR Peak-to-Average Ratio
PBX Private Branch Exchange
PCM Pulse Code Modulation
PLB Payload Loopback
POP Point of Presence
PRI Primary Rate Interface. ISDN; 1.544 Mb/s
PRM Performance Report Message
QRSS Quasi-Random Signal
RT Remote Terminal
RTS Request to Send
SIN Signal to Noise
SLC Subscriber Loop Carrier
SONET Synchronous Optical Network.

SRL-HI Signal Return Loss - High
SRL-L.O Signal Return Loss- Low

SRQ Service Request

557 Signaling System 7 (Also known as CCS7)
SSU Special Service Unit

Tl Transmission at DS1: 1.544 Mb/s
TAD Test Access digroup

TAU Time Alignment Unit

TELCO Telephone Company

TLB Test Loopback

TRU Transmit Receive Unit

VF Voice frecuency

ZBTS1 Zero Byie Time Slot I“‘LIL}‘&RL&
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%UTIL Test Result
channel category
857 call trace option link statistics 5-17

§0 »

DSU-DP option 3-81
mainframe and T1 BERT option 3.1}
smart fcopback/command codes option  3-40

— Numerics —

O0OBIT ERR Test Resuit
logic category
T1 BERT option 5-8
summary category
mamnframe 5-2
OIASYN ES Test Result
logic category

T1 BERT ention 5-8

{4 BER Test Result
logic category

T1 BERT option 5-8
(07 SYN ES Test Result
logic category
T1 BERT option 5-8
0800S SEC Test Result
logic category

=t

Selections
mainframe and T1 BERT option 3-11
1:7 Test Pattern
full T testing
mainframe and T1 BERT option 3-8

107 MSG D

108 MK LVL'

INDEX

1's DENS Vi
Cstmmary caegory
mainframe 5-4
10 SES Test Result
logic category
G.821 performance analysis option 5-8
100 DELAY Test Result
channel category
caller ID option 5-15
signaling option 5-25
1004 Hz Tone
VF option 3-47
VT testing
mainframe and T1 BERT option 3-6
101 DUR Test Result
channel category
signaling option 5-25
1010 (BLUE) Test Pattern
SONET/DS3 analyzer option 3-100
1010 Test Pattern
SONET/DS3 analyzer option 3-100
102 ADDR Test Result
channel category
stgns 3
LO4FQ/LVL
hannel

channel category
digit analysis option 5-16
106 CKSUM Test Result
channel category
calier ID» opticn 5-15

suymary category
ivisi 53

Test Resgit.
channet caregore -~

ey F oy ITN il BT
calter I oplion 51

caller ID option 5-16¢°
109 MK FRQ Test Result
channel category
caller ID option 5-16
11 %SES Test Result
logic category

GEZL performuance
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P10 8P LVL Test Result 2420-1 Test Pattern
channel category fuli T1 testing
caller ID option 5-16 mainirame and Tt BERT option 3-7
1100 ""'H}LE) Tog W BRI L *sONFffDS’% dnaly;er sa*mm"'@ UQ D
BONET/DS3 analyzer option 31067 [ 2R3  TestPatern T
1100 Test Pattern full T¥ testing _ _
SONET/DS3 analyzer option 3-100 mainirame and T1 BERT option 3.7

111 SP FRQ Test Result SONET/DS3 analyzer option 3-100
channel category 2047 Test Pattern
caller ID option 5-16 DDS option 3-26

12 DEG MN Test Result fractional T1 option 3-22
logic category 20F SLP S Test Result

(.821 performance analysis option 5-8 BPV & frame category
13 %DEGMN Test Result enhanced ESF/SL.C optien 5-10

. summary catego
logic category ary categary

G821 performance analysis option 5-9 Fmamtrame 33
14 UNAV S Test Result 21PRM TiM Test Result

fogic category BPV & frame category
= = anced F 1 -
G.821 performance analysis option 5-9 enhanced ESF/SLC option 3-10

15 %AVLBE Test Result 22F CRCE Test Result
. BPV & frame category
logic category

G.821 performance analysis option 5-9 enhanced ESF/SLC option 5-10
summary category
16 CSES Test Result mainf{an]e 5.3
logic category

. . . 23PAY SRC Test Result
j G.%Zl performance analysis option 5-9 BPV & frame category
CHTE LR ES Test Res spmrrenhanced ESTIST T et sopg o
BPV & frame caie

E -”‘S 9V91tistsu15
- enhanced B _

ummary cate

T option 5-9

BPV & fzame cateﬂory
enhanced ESF/SLC option 5-9
summary category
mainframe 5-3
ISF BPV S Test Result
BPV & frame Lateuory

26 BPV SEC Test Result
BPV & frame category
mainframe 5-11
27 BPV RT Test Result
BPV & frame category
mainframe 5-11

%3]

Lo enhanced ESIVEL v 510 F S
summary category - : 2713 Hz Source
Y & NE : -
mainframe 5-3 L option 3-47

"2 IN 8§ Test Pattern ‘ ' —u FHM ES Test Resul
e L PV & frame category’
Cosintrame 5 H

fudl T1 testing

OMSTINV Test Pattern SR SGERM SES Ted Readlt

full TI testing BPV & frame category
mainframe and Tf BERT option 3-7 mainframe 3-11
2415-1 Test Pattern 3 IN 24 Test Pattern
full T1 testing full T1 testing
mainframe and T1 BERT option 3-7 mainframe and T BERT option 3-7

CSONET/DES analyver option 3-100

Y xs Ay
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Index

3- to 24-Bit User Programmable Test Pattern
AUX 15 USER function 4-9

ogrammable Loop Code

- yiree
TR-303 option 3-88
30FRM ERR Test Result
BPV & frame category
mainframe 5-11
summary category
mainframe 5-3

31FRM ERT Test Result
BPV & frame category
mainframe 5-11
32CRC ERR Test Result
BPV & frame category
raainframe 5-11
summary category
mainframe 5-3
33CRC IS Test Resule
BPV & frame category
mainframe 5-11

34FRM LOS Test Result
BPV & frame category

mainframe 5-11

_summary category

BPV & frame category
mainframe 5-11
37CRC ERT Test Result

BPV & frame category
mainframe 5-11

3-TONE SL.P (3-Tone Slope} Source

TATRX LVL Test Result
signal category
mainframe 5-12
42 RX LVL Test Result
signal category
mainframe 5-12

488 ADDres

43 RX LVL Test Result
signal category
maipframe 3-12

488 MODe IEEE 488 Mode H-T
488 SRQ IEEE-488 SR H-1

4-WIRE VF Interface Jacks
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AC line fuse replacement 2-4
equipment included 2-1
in case of difficulty 2-4
instrument self-test/checkout 2-2
power requirements 2-2
unpacking and initial inspection 2-1
warnings and cautions 2-1

nstrument. Desmptmn

ront panel: 3

“introduction 3- ¥

SONET/DS3 analy

Initiate Togic Error Insertion H-16
Initiate Printout H-28
Input Sequence

remote confroi operation 7-9
Insert H-20
INSERT (TX) Switch

caller i opton. 3-01

. amainframe and Ti

signaling option 3-55

- INSert Command H-20

Inserting DS3 BPV Errors

AUX 11 DS3 ERR INS function 4-28
Inserting DS3 Frame Error

AUX 11 DS3 ERR INS function 4-28

Inserting DS3 Logic Errors
AUX 11 DS3 ERR INS function 4-28 _
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Instrument Self-Test/Checkout
" instrument checkout and service 2-2
Instrument Service
customer services 9-1

Intelligent Network Equipment Loop Code
~AUX 17 LOOP CD function 4-11

rent Network Tqmpm‘*-nf B mdurcrs

RS-2%2 Prmter/Remotc &Y

INTEF CHAN Test Result
channei category
primary rate ISDN call trace option 5-26
Introduction
discussion of CCITT recommendation G.821 F-1
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remote controf command  H-1

remote commé operation 7-1

In-Warranty Service

service and repair information 9-4
IOR (intelligent office repeater)

AUX 17 LOOP CD function 4-12
IOR and ILR Command

AUX 17 LOOP CD function 4-13
IOR and ILR Programmable Commands

AUX 17 L.OOP CD function 4-15
10R UP/DOWN Message

suImmary category

smart loopback/command codes option 5-6

TORCMD (intelligent office repeater commands)
AUX 17 LOOP CD function 4-12

IORPGM (intelligent office repeater programmable
commands)
AUX 17 LOOP CD function 4-12

"LT'CHAnmnel Comunand H-20
Lt LBO Command H-21
LI RECeive INPut Command H-22
L1 RECeive SIGnal Command H-22
L2 CHAnne!l Command H-21
2 nd H-21

ut Command H-

Cual Command H22350

nalyzer apt

LED Status H-23
Level 2 Protocol Status and Alarms
summary category 5-7
LEVEL Source
VF option 3-46

Lid
SONET/DS3 analyzer option 3-97
LID INTF Cot
 SONET/D
Lid Printer bﬁm ation
controls and indicator

-1
loading printer paper 6-2
printer operation 6-1
setup and operation 6-1

LINE 1 & 2 CHANNEL Switche
mainframe and T1 BERT option 3-11
smart loopback/command codes option 3-40

LINE 1 & 2 RECEIVE INPUT Switches
mainframe and T1 BERT option 3-11

LINE 1 & 2 RECEIVE Jacks
mainframe and T1 BERT option 3-11

LINE 1 & 2 TRANSMIT Jacks
mainframe and T1 BERT option 3-12

LINE I Channel Selection H-20

LINE 1 Dropped T1 Line Source
mainframe and T BERT option 3-10

LINE I Inserted T Line Source
mainframe and T1 BERT option 3-10

LINE 1 Line Build-Out H-21

LINE 1 Receive input Termmatmn H
LINE | Rece ;
LINE 2 Chan

Line Source
mainframe and T} BERT option 3-10

LINE 2 Line Build-Out H-21

LINE 2 Receive Input Termination H-22

H-23

ILINE 2 Receive Signal Status
Line AIS LEDs

CLINE BIPS Test i?f‘-d!i
\U?\Il IVIEAE [

Line RDI LEDs
SONET testing
SONET/DS3 analyzer option 3-101

Line Ferminator
AUX 08 RS 232 function 4-5
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LINE Test Result
channet category
TR- 3()) option ¢ -uii frace 5-21

£1/2 DISABLED L.E
- SONET/DS3 analyzer opﬁun 37

LINK STAT Test Type
primary rate ISDN option 3-74
587 call trace option  3-67
TR-303 option 3-88
Link Statistics
SS7 call trace option
call frace feature interaction 3-67
connections 3-68
controls and indicators 3-67
functional description 3-66
test resuits 5-16
TR-303 option
connections 3-89
controls and indicators 3-89
functional description 3-87
test results 5-20

List the Frequency Sweep Parameters H-30

LIVE Format
SONET/DS3 analyzer option 3-100

LOCA] Command H-23

Lomi Status LEDs
h ma;rhdmc and ™
“8LC option 3- 33

Locations’

2 option 3-14

descnpnon 5-7
G.821 performance analysis option test results 5-8
T1 BERT option test results 5-§
LOGIC ERROR INSERT Switch

AUX 13 ERR RT function 4-8

DDS option 3-28

wmainirame and T! “r'?’""i%pfs'eﬁ-n 3-18
L*’)O}} CODe Command: 1122

Loop Code Detection Criteria Specifications §-4

-3 Loop Code Generatios
Specifications 8- ¢

i ,}kte azar: ¥ czlsum

LOOp Up Command H-25

LOOP UP Switch
‘nainfra: > and 'I“E_BEPT gptien 3-16

Lhdnnei catcuory
SS7 call trace option link statistics 5-17

LUP Option Test Patterns D-2

— M-
Mainframe
auxiliary functions 4-2
test results

BPV & frame category 5-11
channel category 5-24
signal category 5-12
time category 5-14
Mainframe and T1 BERT Option
AUX switch 3-8
AUXILIARY PORT connector 3-20
BPV ERROR INSERT switch 3-17
CHANNEL FORMAT switch 3-5
circuit connection controls 3-10
circuit connections 3-10
CODE switch 3-8
DISPLAY HOLD switch ”5 I4
[ LDROP (RX) switch 317 B
“ERROR INSERT swit
FRAME ERROR IN

LINE 1 & 2 CHANNEL switche 3-11]

LINE 1 & 2 RECEIVE INPUT switche 3-11

LINE 1 & 2 RECEIVE jacks 3-11l

LINE | & 2 TRANSMIT jack 3-12

local status LEDs 3-i4

LOGIC ERROR INSERT switch 3-18

EGOP CODLE switches,
MODE switch 3-4 :

PRINT EVENT switch 5-1%

PRINT switch 3-20
printer controls 3-19

Ry

DDS option 3-28

mainframe and T1 BERT option 3-16

signaling option 3-56

smart loopback/command codes option  3-42
LOOP DOWN Switch

mainframe and T1 BERT option 3-16

- LOGp Dovin Transmit Loop-Bown Code-H-25 & -

RESULTS %w1tuhe 3-14
results verification 3-13
side-panel connections 3-12
SIGNALING INSERT switches 3-17
SOURCE CONFIGURATION 1 switch 3-6
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TEST switch 3-8
troubleshooting controls 316
control 3-1%
ALARM ERROR |
1 wetory Detfault Set
MAINT Datalink Source
SLC option 3-31
MAINT HOOK/SEIZE Maintenance Message
SHmmary category
enhanced ESF/SLC option 3-5
MAINT PROCEED Maintenance Message
summary category
enhanced ESF/SLC option 5-3
MAINT TEST ALRM Maintenance Message
summary category
enhanced ESF/SLC option 5-3
Maintenance Alarms and Messages
summary category 5-4

Maintenance Contracts

test systens field engineering and installation 9-2
MAJOR ALRM bDatalink Source

SLC option 3-30
Major and Minor Alarm

stmmary category 5-5

Manual Setup

tv i Ciper ahon e

pattern Sequenc'é? D3

MINOR ALRM Datalink Source
SLC option 3-30

MJU Branch H-26

MJU BRAnch Command H-26

MJU HUB Command H-26
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Compiand H-26 7
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Model 12041, see G.82] Performance Analysis Opﬁ'on

“Model 4301¢

Model 11425, see ZBTSI Framing Option

Model §1704, see Enhanced ESF/SLC Option

Model 1177204¢2, 5232V 35R 544 ) BSLE Bara
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Model 12042, see Advanced Stress Patterns Opfion

Model 12708, see Digit Analysis Option

Model 12709, see Primary Rate ISDN Option

Model 12710, see 8§57 Call Trace Option

Model 13466, see Fractional T1 Option

Model 13467, see DDS Option

Model 13963, see Smart Loopback/Command Code
Option

Model 13964, see Caller 1D Option

Model 14875, see TR-303 Option

Model 224-1, see SONET/DS3 Analyzer Option

Model 41243, see IEEE-488 Remote Control Option

Model 41249, see RS-232/V.35 DSU-DP Data Port
Option

Modet 41441, see RS-232/R5-449 DSU-DP Data Port
Option

Madel 41502, see VF Option

Moaodel 41934, see Signaling Option
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MUXED Fors

" MODE Switch
caller 1D option 3-59
ESF option 3-36
mainframe and T1 BERT option 3.4
smart loopback/command codes option  3-39
SONET/DS3 analyzer option 3-97
L wming option. 3-86

N = (1 - 24} Contiguous Channels
DSU-DP option 3-81
fractional Tt option 3-22
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Network Consulting and Management
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NETWORK ID Test Result
channei category
primary rate ISDN call trace option 5-27
NIU CLEARED Message
SMRTNIU mode
smart loopback/command codes option  3-42
NON CONTIG Channels
DSU-BP option 3-81
fractional T1 aption 3-23
NON CONtiguous Command H-27
Non-Centiguous Channel Sefection H-27
Non-Contiguous Channels
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Options

general information 1-2

Ordering Information
general information 1-8
ORIG SRC Test Resuit
channel category
primary rate ISDN call trace option 5-27
TR-303 option ¢all trace 5-21
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instrument service 9-2
OUT OF ALIGNMENT Message
SUMIMary category
level 2 protocol monitor option 5-7
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Aevel 2 protocol man
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summary category
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NOTE and ACU Alarm
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OFF HOOK Command 13.77
_OFE Py
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ON HOOK Command H-28

ON LINE Switch
lid printer 6-1

Oa-Line Help Function H-19
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remote control operation 7-9
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© primary rate ISDN optio
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Path AIS LEDs
SONE}’ testing

PATH FEBE Test
SONET/DS3 analyzer option 5-30
Path LOP LEDs
SONET testing
SONET/DS3 analyzer option 3-101
PATH PT JUS Test Result
SONET/DS3 analyzer option 5-30
Path RDI LEDs
SONET testing
SONET/DS3 analyzer option 3-101
PATH SIG LAB Test Result
SONET/DS3 analyzer option 5-30
PATH TRACE Test Result
SONET/DS3 analyzer option 5-30

Pattern Definitions Specifications 8-6

Pattern Sync Detection Criteria Specifications 8.7
Pattern Sync LED
mainframe and T1 BERT option 3-15
SONET/DS3 analyzer option
D53 testing 3-101

Pin Assignments
DSU-DP RS-232 Connector 8-14

Pin Assignments, Test Point 8§-11

PKT ERT Test Result
channel category
primary rate ISDN option link statistic  3-25
587 call trace option link statistics 5-17
TR-303 option link statistics 5-20
PKT ES Test Resuit
channel category
primary rate ISDN option link statistic  5-25
S87 call trace option link statistics 5-17
TR-303 option Hnk statistics 5-20
Policy
warranty 9-3
POWER LOSS Status Message
summary category
mainframe 5-4
Power Requirements
AC Tine fuse 2.2
AC power connector 2-2
AC power cord 2-2
AC power switch 2-2
" ing el Gt and

ummary category
smart foopback/command codes option 5-6
PGM ARM Message
summary category
smart loopback/command codes option  5-6
PGM BLK CP Message

PGM TME Message
sunmHmary category
smart foopback/command codes option 5-6

Physical Specifications 8-1

PRI RX lJack
SONET/DS3 analyzer option 3-103

PRI TX Jack
SONET/DS3 analyzer option 3-103

PRISEC D53 Status LEDs
SONET/DS3 analyzer option 3-98
PRUSEC SIGNAL LEDs S

connections 3-75
controls and indicator  3-74
controls printout 3-77

functional description 3-73

Primary Rate ISDN Cause Values
CAUSE test result 5-27
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Primary Rate ISDIN Link Statistics
primary rate ISDN {1pt10n
Cmmecmm_s._ =7
S controls andis tors 3—»‘?5
funictional description 13273

Prirary Rate ISDN Option
auxiliary functions 3-75
CHANNEL FORMAT switch 3-
circuit connection  3-75
features 1-2
functional description 3-73
introduction 3-73
link statistics
test results
channel category 5-25
primary rate ISDN calf trace
controls and indicators 3-74
controls printout 3-77
functional description 3-73
test results
channel category 5-25
primary rate JSDN call trace connections 3-75
primary rate ISDN link statistics
connections 3-75
functional description 3-73
primary rate ISDN Hink statistics controls and
indicators 3-75
PRINT EVENT sw ie h 3-7
" Uprintouts 3277 e
SOURCECONF
SOURCE CON

74
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PRINT Switch
Controls Printout  6-6
_.wnt:rdtmﬁ a printout 6-3.

sHiar op-baukfcbininfi1i codés
PRInt TERminator Command H-30

Printer Contrels
caller ID option 3-62
mainframe and Tt BERT option 3-19
signaling option 3-57
smart loopback/command codes option 3-43
Printer Hold Release H-32
Printer Operation 6-1
automatic squelch feature 6-9
compatible printers 6-f
generating a printout 6-3
TEEE-488 printer operation 6-3
lid printer
controls and indicator  6-1
loading printer paper 6-2
set-up and operation 6-1
RS-232 printer operation 6-2
types of printouts 6-4
Printer Terminator H-30

Printer/Remote Interface Specifications
RS5-232 8-9
RINTER/REMOTE RS-232¢70

Eotor T
anainframe and T1T BERT o

PRIMARY VT/DS! Switches
SONET/DS3 analyzer option 3-98

PRInt Command H-28

Print Event H-29

PRInt EVEnt Command H-29

PR I\JT EVENT Sy.it!

onmw?RT;{;_

caller 1D option
generating a prirg
mainframe and 718

I'R-303 optmn 3-91
PRInt SIGnal Command H-29

Print Signaling Sequence Results H-290
PRInt SWEep Command H-30

PRInt SWEep PARameters Command [H-30

L summary category

‘ ?;whm Enhancement (;mup

Resuits 6-4
S87 call trace option 3-71
TR-303 option 3-91
Printouts, Controls 6-6

PRM TRAnsmit Command H-31
PRM Transmit Control H-31
ESR QUTAGE Messs
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services 9-2 .

Henancs
mstrument service 9-2
Product Repair
instrument service 9-1
PROmpt Command H-31
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remote control operation 7-3
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PROTOCL Channel Format
primary rate ISDN op{mn 3-74

technical training 9-3
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QRSS Test Pattern
full T1 testing
maintrame and F1 BERT option 3-7
QUERY COMPLETE/ALL DATA OK Message
SMRTNIU mode
smart loopback/command codes option  3-41
QUERY COMPLETE/ERRORS DETECTED Message
SMRTNIU mode
smart loopback/command codes option  3-41
QUERY FAILURE/ERRORS DETECTED Message
SMRTNIU mode
smart loopback/command codes option 3-41
QUERY FAILURE/NO DATA AVAILABLE Message
SMRTNIU mode
smart loopback/command codes option 3-41

QUERY FAILURE/PARTIAL DATA OK Message

on 3-4]

QUIET Source
VF option 3-47

—f —

reive Digit Sequences) Scurce

vision M‘ea;su.remem Parameters
Specifications 8-9

Reinifialize Device H-[0

RELease Command H-32

REMote Command H-33

Remote Control Command H-i
error musa%s C-3

Remotc Contr
operating messages C ‘3

Remote Control Format
remote control operation 7-5

Remote Control Modes
RS-232 remote control operation 7-1

Remote Control Operation
auto baud setep at a computer 7-2
auxiliary function commands format 7-7
command formats and entry sequence 7-6
controi {non-switch) commands format 7-8
disaliowed IEEE-488 remote control commands

7-5

IEEE-488 programming hiats 7-5
TEEE-488 remote controf operation 7-3
IEEE-488 setup procedure 7-4
input sequence 7-9
introduction 7-1
manual setup 7-}
operating in terminal mode 7-2
output sequence 7-9
prompts in terminal mode 7-3
rermote coning 75

Kemoie Conirol Frompt H

Remote Mode Operation

remote controd operation 7-2
Repair Information

service and 9-4

Reportable DS0 Control Codes 5-23

ry HLOO

RESTART com'ma:edf HAA3L
RESTART % Y

srart oopbaukkommand wdu upuon 3;41
SONET/DS3 analyzer option 3-98

RESult 1 and 2 Resuit Display Control H-33
RESULTS Command H-34

RESULTS Display
SMRTNIU 3-4]
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RESULTS 1/ RESULTS 11 Switches
SONET/DSS analyzer oplmn 397

- RESULTS OK Stawus, '

: wmmary category
mainframe 5

RESULTS Print

mainframe and Tt BERT option 3-20
Results Printout H-34
Results Printouts 6-4
RESULTS SMRTNIU Query Function

smart loopback/command codes option  3-39
RESULTS Switches

mainframe and T1 BERT option 3-14

SLC option 3-31

smart loopback/command codes option 3-42
RESULTS UNAVAIL Status Message

summary calegory

mainframe 5-4

Results Verification
caller ID option 3-61
DDS option 3-27
mainframe and T1 BERT option 3-13
signaling optionr 3-36
SLC option 3-31
smart foopback/command codes option  3-41
Return Instructions, ., o0
equipment 9-4
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smart 100 piﬁuc}\'}’wnlmzmd codes option 5-6
RR PKT Test Resuls
channel category
primary rate ISDN option link statistics 5-25
TR-303 opticn link statistics 5-20
RS232 Command H-34
I>‘ﬂ 71") ?/; l[ h \ﬂﬁgiﬁ 4t
“DSU-DP ()Jtmn 3 83

S Cable

He10)

RS-232 Printer/Remote Interface Specifications 8-9

RS-232 Remote Control Operation

remote control modes 7-1

remole control operation 7-1

setup procedure 7-1
RS-232/RS 449 DSU-DP D&td P(}rt Optlon
B i&m! 16 S

.““f‘« ice and Repalr Inforn t?s

R8-232/V.35 DSU-DP Data Port Option
features 1-6
232Y. %SIRS 4—?9 I)SL’ D

‘Rs:'449 Male-to-Male Adaptor
DSU-DP option 3-84

— —

Sample Smart NIU Results Printout

smart loopback/command codes option 3-43
SCAn Command H-34
SCAN Source

SIGNLNG channel format
signaling option  3-51
Scanning Caller ID Activity on DSO Channels
AUX 29 SCANSET function 4-23
Scanning Signaling Activity on DSO Channels
AUX 29 SCANSET function 4-23
SEC RX Jack
SONET/DS3 analyzer option 3-103
SECONDARY VT/DSI Switches
SONET/DS3 analyzer option 3-98
SECT BIPS Test Result
SONET/DS3 anatyzer aption 5-30

;. AUX 21 TO SET S\’w‘ Ll PARAMS ‘vk\m
F opn{m 3-46

beleu I;dnsm;tted DDb (.h‘mnei H i

Selecting DSU Channels

AUX 11 ANL CHA function 4-7
Service

instrument 9-1

fmn-warranty 9-4

RIS o? warranty G.4

. LU‘:?O]T}‘:TI' services 9-4

Seivice Locations

AUX 09 488MODL function 4-6

Services 9-1
TTC customer 9-1

Set Automatic T1 Loop Code Response H-33

Set Autematic T1 Loop Code Response, see AUX 18
AUT RES Funetion
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Set Backup Timing Source. see AUX 06 BACK TM
Function

Set BPV and Logic Error Insertion Rate H-16

Set Caller ID Signaling Selection, see AUX 31 CALLID
Function

Set Channel Insert Delay, see AUX 50 DELAY Function

Set Channel Signaling Scan Setting, see AUX 29
SCANSET Function

SET CLOCK Function for SMRTNIU Mode
smart foopback/command codes option 3-40

Set Clock Time and Date, see AUX 04 TIM/DAY
Function

Set Censecutive Frame Error Insertion, see AUX 14 FRM
ERR Function

Set Consecutive Frame Error Length H-18
Set CUSTOM Resuits, see AUX 35 CUSTOM Function

Set BDDS Analysis Channel and Secondary Channel
Pattern, see AUX 19 DDS CHN Function

Set Dial Sequence, see AUX 26 DIAL SEQ Function

Set Digit Margining (Interdigit Timing), see AUX 25
DIG MAR Function

S Function .

Function

Set DSU-DP Analysis Channel, see AUX 1T ANL CHA
Function

Set ESF Datalink PRM Transmission Control, see AUX
20 PRM TX Function

weep Print x}pi S

Set Independent Line Coding, see AUX 32 LN CODE
Function

Set Line Build-Cut Level, see AUX 05 LBO Function
Set Loop Code Type and Pattern H-23
Set Loop Codes, see AUX 17 LOOP C[_) Function

-1 -Set '.?gim__ary :

Set MIU Controls, see AUX 30 MIU Funciion
Set Non- Camtwuoux Channel Dmp and Insert, see AUX

PRI'TRC Finction

Set Primary Rate ISDN Call Trace Restart Criteria, see
AUX 41 TRC RST Function

Set Printer/Remote RS-232, see AUX O8 RS 232
Function

Set Programmable L.oop-Down Code H-28

Set Programmable Loop-Up Code H-28

Set Receive Sequence, see AUX 27 REC SEQ Function

Set SONET Error Inserts, see AUX 21 SON ERR INS
Function

Set SONET Path Trace, see AUX 22 PATH TRACE
Function

Set 887 Call Trace Criteria, see AUX 46 587 TRC
Function

Set 887 Call Trace Restart Criteria, see AUX 41 TRC
RST Funcrion

Set Timed Print Event Duration, see AUX 02 TIM PRI
Function

Set Timed Test Length Duration, see AUX 03 TES LEN
Function

Function
Set Trunk Type Defined, see AUX 24 TRK DEF Function

Set User Programmable Loop Codes, see AUX 16 PGM
LP Function

Set User Programmable Test Pattern H-44

Set User vafmmmdble Tth P'{ttem see AUX 15 U S‘ER
Fitrotion =0 700

S$et VE Burst O"J o (ﬂTﬂ C{“am!!mnd H 2 _

AUX 32 LN CODE function 4-25

Setting Autematic Line Loopback Response Mode

AUX 18 AUT RES function 4-16

Setting B8ZS Line Coding

AUX 32 LN CODE function 4-25
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Setting BPV Error Insertion
AUX 13 ERR RT function 4-8

g DS Latching L{)(:')p Codes =
AUX 17 LOOP CD function 4-11

Setting DDS MJU Operation
AUX 36 MIU function 4-24

Setting DP Interdigit Timing
AUX 25 DIG MAR function 4-21

Setting DSG Interfuce Timing
AUX 07 DSO TM function 4-5

Setting DS3 Alarms
AUX 10 DBS3 ALARM function 4-28

Setting DTMF/MF Interdigit Timing
AUX 25 DIG MAR function 4-21

Setting E & M Signaling
AUX 24 TRK DEF function 4-20
Setting Exchange Type for Calier ID Testing
AUX 31 CALLID function 4-25

Setting Frame Error Insertion
AUX 14 FRM ERR function 4-9
Setting Frequency Sweep Parameters
AUX 21 SWEEP function 4-18

_ Seirmﬂ Frequency Sw cep Printout Function

Setting RS-232 Interface
baud rate 4-5
-dine terminator 4 5
garﬂy 4' ST TR I _
‘Setting STS-1 Afarms see AUX 20 STST ALARM

Function

Setting T1 Loop Codes
AUX 17 LOOP CD function 4-11

Setting Transmit Timing Source

AUX 06 BACK TM function 4-4
Setting Transmitted Delay-Dial Events

AUX 28 SPV DEF function 4-23
Setting Transmitted Wink Events

AUX 28 SPV DEF function 4-23
Setting VF Burst Function

AUX 22 VFBURST function 4-19
Settings

Mainframe Factory Default A-§
Setup Procedure

RS-2372 remote contrel operation 7-1
SETup Setup Summary H-34
SETUP SMRTNIU Mode

smatt [oopback/command codes option 3-39

Side-Panel Connections
mainframe and T1 BERT op[mn 3-12

CAUX 23PRT G wiion 4-19

Setting Ground Stars Lxchange Signaling

Setting Intelligent Network Equipment Loop Code
AUX 17 LOOP CD function 4-11
Setting Line Build-Out
AUX 05 LBO function 4-4
Setting Line Coding for Line 1 and Line 2
CAUX 32 LN CODE Lfran(m 4.2%
bemno Logic Error inkemnm
AUX 13ERR R1 4
Seuing Loop Code
AUX 171 ()O? C

L% fu ff,?um 410

AUX 12 ERR COR function 4-7

Setting Non-Coeatiguous Channels
AUX 10 N-CONTG function 4-6

Setting PRM Emutation
AUX 20 PRM TX function 4-17

: %{)NET/DS? (md]y/e; r‘fnm =102

e &teﬂ()ry
lescription: 5:12

Tt BERT option test results 5-13
SIGnal INSert Channel Signaling Bit Insert H-33
Signal Label Result Messages
SONET/DS3 analyzer option 5-31
VT SIGLAB test result 5-31
Signal LED
o cataindrame wnd T BERT option 5-15%
SIGINAL LOSS Status Messaze -
CooRwmmary category
' mainframe 3-4

SIGNAL}NG ENSERT Switches
mainframe and T1 BERT option 3-17
signaling option 3-36
smart leopback/command codes option 3-42
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Signaling KLypdd
TAL SFQ functton 4-2

Enter key 3- 5‘3

keypad keys 3-55

ORIG SUPV keys 3-54

signaling option 3-53

TERM SUPV keys 3-54

Signaling Option
AUX switch 3-33
CHANNEL FORMAT switch 3-30
CHANNEL switche 3-55
circnit connection  3-53
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