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Dear TTC Customer,

Thank you for selecting 4 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, TIC has designed, manufactured,
and marketed industry-leading test products that improve our
customers’ network performance. TTC's mission is to
develop the most technologically advanced, easy-to-use
instruments, systems, and software for improved network
installation and maintenance.

We stand behind our family of products. To
support our products throughout the world, we provide a
comprehensive program of full technical support,
| technology and product training, and professional
services. We offer network consulting services, on-site
¢ 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 TIC Contact List or
visit our Website at www.tic.com to learn more about how we may serve
vou.

Thank you agai‘n'féf choosing a TIC product.

Sincerely,

john Peeler

President and CEO
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TTC Worldwide Contacts

IT_(I.A}.lstmlia'_,:MeEbo:ti_rne; _

._i‘;’[‘C-Austmiia,- Sydney

Organization Contact

TTC Headquarters 20400 Observation Drive
Germantown, Maryland 20876-4023 USA
Toll-free: 1-800-638-2049
In Maryland:  -1:301-353-1550
Fax: 1-301-353-0731
Web: WWWC.Com
Technical Assistance Center (TAC), for technical questions
Tol free: 1-800-638-2040 '
Phone: 1-301-353-1 560,-ext. 2300/2301
Fax: 1-301-353-1239
Email: ~ac@ttc.com R
Customer Care Center {CCC), for product repair and orders -
Toll-free: 1-800-638-2049 -
Phone: - 1-301-353-1569, ext. 2850
Fax:  1-301-353-9216
Email: . isc@ttc.com (instrument repair)

custserv@tic.com {customer service)
Technical Training, for product/technology training
Tol-free: 1-800-638-2049, ext. 2131 (USA East)
Phone: 1-714-680-3004, ext. 592 (USA West)
T Fax: 1-301-353-0751
PIC Asia Pacificlid. . © | Room 4205, Tower T, Metroplaza

223 Hing Fong Read, Kwai Chung
New Territoties, Hong Kong: '

. Phone: i 011 852 2892 0990

Fax: | O1185228920770 -

41 Stamford Road © +

Oakleigh, 3166
Yictoria, Australia :
Phone: ~ . 01161 39563 4800,

- Fax 011 6% 395634900

Suite 3, Level 12
100 Walker Street
North Syndney. 2060

| NSW, Australiz : -
“t Phone: 0116129926 1447 -

Fax: 01161 7:9460 0101
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Organization ‘Contact

TTC Benelux (Belgium) Battelsesteenweg 455E

2800 Mechelen, Belgium

Phone: 011 321528 7686
Fax! - 011 321528 7687

TTC Canada, Torento Office ¢ 234 Matheson Roulevard East
Mississaugs, Ontario 142 1X1, Canada

Tollfree: . 1-888-689-2165
Phone: 1-905-507-4117 or 4518
Fax: . 1-905-507-4126
TIC Cana&a, Vancouver 3663 Kingsway, Unit 300
-Office : Vancouver, B.C. V5R 5W2, Canada
Phone: 1-604-436-0855
. Fax: . 1-604-439-6714
TIC Canada, Montreal TTC Ganada Lid,
~Office 4150, boul Saint-Martin Quest
i Laval, (Quebec), H7T 1C1, Canada
Phone: 1-450-688-6069
1 Fax: 1-450-688-5242
TTC China : TTC Beiling

Room 402, Qing AuBuilding
‘No, 27, Xiso Yen Road . ..+
|- Chasyang District =~ o

-1 Beiiing 100027, Chind . . .
Jibhone: . 0118610 64605258
_ Fax: - 011:86°10.6460 5256..
TFC¥rance 7 - | Division of_DynatechComzﬁuﬁiéaﬁbris o
S0 e Batiment GAIA RN R
9, Parc Arfane . - o
78284 Guyancovrt Cedex, France

Phoner " ~0%1.33 1 3048 8390 or 60
Fax: .. - 0133130480646
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Organization i Contact

T1C Germany, Frankfurt TTC Dentschland

Office Max-Planck-Str. 22

61381 Friedrichsdorf, Germany

i Phone: 011 49 6172 5911-00
Fax: . 01149 6172 72065 .

T1C Germazny, Munich TTC Deutschland

Office Riemer Stz 358

81829 Muenchen, Germany
Phone: 011 49 89907874
| Fax: 011 49 89 907087

TTC United Kingdom TTC{UK) Ltd.

Marlborough House

3-5 Worton Drive

Worton Grange .

Reading; Berks RG2 OT6, United Kingdom -

Free Phone:  BOO TEC UKFAC (800:882 85822), Europe
Phone: 011 44 1189 759606 -

Fax; (11 44 1189 227200

Emai: eurotac@tic.com
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SECTION 1 - Getting Started
Manual Overview

SECTION 1 GETTING STARTED

1.1 MANUAL OVERVIEW

This T-BERD 950 User’s Manual provides basic operating information for the
T-BERD 950 Communications Analyzer.

To help you best use it, the manual is divided into the following sections:

* Section 1 — Getting Started: Describes the T-BERD 950, and quick start
and preventive maintenance procedures.

Section 2 — Graphical Display Interface: Describes the operation of the

Graphical Display Interface, each of the screens that appear on the
graphical display, and the controls for those screens.

Section 3 — T1 BERT Setup: Describes the setup for T1 BER Testing
and includes Smart Repeater test setups and commands.

Section 4 — Auxiliary Functions: Describes of the auxiliary functions of
the T-BERD 930,

Section 5 — Test Results: Describes the available test results, the
category of the test results, and the test type with which it is associated.

Section 6 — Printer Operation: Describes the printer functions of the
T-BERD 950.

Section 7 — Options: Lists all the options available for the T-BERD 950
at the time the manual was printed.

Section 8 — Application Cards: Contains individual application test

setup cards. Each card provides information required to perform a specific
test.

Section 8 — TTC Customer Services; Contains information on TTCs

customer services, gencral warranty information, and service and repair
information,
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NOTE

Sections 1 through 4 of the manual provide information on the T/
BER testing configuration of the T-BERD 950 Communications
Analyzer.  Information on each of the available options are
presented in Section 7.

1.2 INSTRUMENT DESCRIPTION

The baseline T-BERD 950 Communications Analyzer is a TI/FTT BER test
set that offers several options that enable it to become a full featured
multi-service test instrument. It has two T1 interfaces: T1-LINE and T1-
EQUIPMENT.

Each interface conmsists of an independent receiver and transmitier. The
interfaces can be configured for various applications. The two (1) T1 interfaces
work to access different external interface connectors.

1.2.1  Modes of Operation

The T-BERD 950 can operate in four modes of operation:

*® Terminate Mode — Separates the transmit and receive sides of a T1 path.
The input signal is terminated at the receive side, and a totally independent
signal is generated for the output. You can use either the Line Tx/Rx pair
or the Equipment Tx/Rx pair.

®* Drop and Insert (D&l) Mode — EHpables the T-BERD 950 to access
specific channels from the T1 line while leaving the other channels
unaffected. The Transmit and Receive side of the T1 path are paired. The
input signai is received, Bipolar Violation Breakouts (BPVs) are corrected,
the signal is regenerated, and new data can be inserted onto specific
bandwidths before the signal is sent to the output. No data is inserted on
the transmit path unless the associated receiver has frame synchronization.
The D&I mode signal paths are illustrated in Figure 1-1.

NOTE

In the event of power loss (i.e. no AC power and no batteries) to
T-BERD 950, the LINE and EQUIPMENT pairs are automuatically
cross connected to prevent loss of service.

1-2



SECTION 1 - Getiling Started
Instrument Description

Line Equipment
Tx ek P Tx
LmmED
Rx it 7 T e R

Figure 1-1 Drop and Insert Mode (D&l) Paths

®* Dual Monitor {Mon) Mode — The T-BERD 950 measures signal
parameters, monitors traffic from a resisior isolated DS1 monitor point, or
bridges onto the line. One (1) or two (2) receivers may be used. If two (2)
receivers are used the Line and Equipment receivers are monitored
simuitaneously.

* Line Loop Back {LL8) Mode — Places the T1 path into Full Loop Back
configuration, which loops the incoming data back out the transmitter
while enabling the receiver to monitor the incoming signal (BPV errors are
not corrected). The line loop back mode signal paths are illustrated in

Figure 1-2.
Line Equipment
Ty Y—————+ — — = B I ey N '
| |
Rx -~ e = S o Sm—

Figure 1-2 Line Loop Back Mode Paths

1.2.2 Self Loop Operating Mode
When the T-BERD 950 is placed in Self Loop mode (press SELF LOOP
switch), a set of relays is activated. These relays are designed to pass the
incoming signal through the T-BERD 950. The signal path is from Rx LINE to
Tx EQUIPMENT, and from Rx EQUIPMENT to Tx LINE. This is the same
configuration as for D&T Mode.
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If a D&I test is being performed, and the T-BERD 950 is placed in Seif Loop,
the incoming signal still passes through it without interruption. If it is in
Terminate Mode, where the configuration is Tx LINE to Rx LINE, the relays
have no effect. The relays remain active when the unit looses power or is
powered off.

1.2.3

The front panel of the T-BERD 950 mainframe is shown in Figure 1-3 with
each control (or control group), indicator, and connector marked with a
numbered callout. Table 1-1 provides a brief description of each control,
indicator, and connector referenced to the numbered callouts in Figure 1-3.
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Figure 1-3 T-BERD 950 Front Panel View
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Tabie 1-1 Front Panel Controls, indicators,
and Connectors
Conirol ‘g
No. Indicator Description
Displays four unigue screens:
MAIN Screen — Configures basic functions of the
mainframe (i.e. interface and test type).
1 Graphical SETUP Screen — Configures details of the
Display Area interface and test type.
RESULTS 1l Screen — Displays pages of results.
AUX Screen — Configures general mainirame
settings.
Consisis of one set of WECO 310 female connectors
5 T1 LINE Tx and {and one set of Bantam female connectors each, and
Rx Connectors | one 15-pin D connector are provided for Line Tx
and Rx. This is also referred to as LINE L.
Graphical {ltuminates to indicate which graphical display
3 Display LED screen is active.
‘When pressed, generates a manual test restart and
4 | Restart Key clears any flashing messages on the Two Line
Display.
. ‘ Used for Voice testing, activated by the push-to-talk
5 | Microphone key on the keypad. :
Displays LINE and EQUIPMENT receiver results.
. . Line receiver results are displayed unless the
Two Line . . g .
6 Displa Equipment Key is used to display Equipment
piay receiver results (see Callout #8 below). Also
displays status and alarm messages.
Ti One set of Bantam female connectors is provided for
EQUIPMENT the Equipment Tx and Rx. This is also referred to as
7 | Tx and Rx LINEIL.
Connectors
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Tabhle 1-1  Front Panel Controts, indicators,
and Connectors (Continued)
No. ir?e?i';:::)lr Description
Up/Down Arrow Keys — Located under
RESULTS | and RESULTS II. Seiects the results
category.
Left/Right Arrow keys — Located under
RESULTS I and RESULTS II. Selects the individual
Results Tand 0 | result within a category.
Display Area Category Light Emitting Diodes (LEDs) —
8 Controls & Illuminates to indicate the selected category.
Indicators Equipment Key and LEDs — Sclects Equipment
channel results for the Results T or Results IT display
areas. The LEDs under Results I or Results I light
to indicate that Equipment channel] results are being
displayed. If the LED is off, LINE side results are
being displayed.
DDS Local Loop | RJ45 connector provided for four wire Digital Data
9 Connector Service (DDS) local loop option.
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Table 1-1

Front Panel Controls, Indicators,

and Connectors {Continued}

No.

Control
Indicator

Description

10

Status/Alarm
Group

Status/Alarm LEDs — Illuminate green indicating
Signal Present, Frame Sync, Pattern Sync, and B8ZS
detection. [liuminate red for AIS and Yellow Alarm
for LINE and BEQUIPMENT channels.

History LEDs — Illuminate red to indicate that a
status/alarm condition has changed state for Signal
Present, Frame Sync, Pattern Sync, BEZS detection,
AIS, and Yelow Alarm, for both Line and
Equipment channels.

History Reset Key — Clears (extinguishes) all
history LEDs. It does not clear an active alarm LED.
Low Battery LED — Illuminates indicating that the
batteries have less than 15 minutes of charge
remaining.

NOTE: This LED alsc illuminates when the
T-BERD 950 is powered on and remains on (for
approximately 30 seconds) until the internal battery
test circuitry determines the amount of charge
remaining in the battery.

Charge LED — Hluminates steady to indicate that
the battery is being charged at the maximum rate, It
blinks to indicate that the battery is being trickie
charged.

11

SELFLOOPKey
and LED

Loops the selected interface transmitter to its
receiver. The LED illuminates indicating self loop is
active. When in Self Loop mode, the T-BERD 950 is
isolated from the LINE and EQUIPMENT
connectors.

When SELF LOOP operation is turned On, the
T-BERD 950 operating mode is automatically set to
TERMINATE, the transmit fiming is set {0
INTERNAL and Line Build Out (1.BOj} is set to zero.
When the SELF LOOP operation is turned Off, the
T-BERD 950 returns to its previous configuration.

1.7



SECTION 1 - Getting Started
Instrument Description

Table 1-1  Front Panel Controls, indicators,
and Connectors (Continued)

Control -
No. Indicator Description

SCREEN Keys -— Sclects the active screen, either
MAIN, SETUP, RESULTS III or AUX screen. The
upper key scroils through the screens from left to
right. The lower key scroils right to left.

SCROLL and SELECT Keys — These functions are
screen dependent as follows:

AIN Sc : The SCROLL | angd SELECT 1 keys
cantrol the active selection lines and the
corresponding choices for the left half of the display,
respectively. The SCROLL H and SELECT I keys
control the right half of the display.

SETUP Screen: The SCROLL | and SELECT | keys
control the active selection lines and the
corresponding choices for the left half of the display,
Graphical respectively. The SCROLL It and SELECT li keys
12 | Display Controls | control the right half of the display.

Group AUX Sereen: Either SCROLL key can change the
active selection line. Either SELECT key changes
the choice of the selection line.

RESULTS lif Screen: The SELECT § and H keys are
mapped together and control the selection of which
category of results to display (i.c. Summary,
Interface, Test Type, Signal, Time, Performance, or
Alarm).

The SCROLL I and Hl keys are mapped together and
scroll the list of results up and down in cases where
the category of resuits do not fit on the screen.
Softkeys — Seclects functions associated with the
active selection line of the current screen.

Help Key — Displays help for the active selection
line.

Inserts a single error or an error rate. If the key is
ERROR INSERT | pressed more than two (2) seconds, the LED

Key and LED illuminaies to indicate that error rates are being
inserted.

13
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Table 1-1

Front Panel Controls, Indicators,

and Connectors {Continued)

Control .
No. Indicator Description
14 | Speaker Used when there are audible VF tones present (Le.
P voice, TIMS tones ete.).
Controls the volume of the speaker. The lefi key
Volume Control ‘ . .
15 Kevs reduces the volume and the right key increases the
¥ volume.
Consists of a touch tone phone keypad. In addition,
the keypad has keys for signaling eniry, and HEX
Alphanumeric based input. The keypad also hlas arF?w (‘<m ) k?ys
i6 Kevoad and a delete (DEL) key for use in edifing information
P fields, as well as a push-to-taik key to activate
the microphone.
Note: The asterisk (¥} key enters a decimal point (1)
| LooPuP Ky [fe oo ot i T D
‘ and LED illuminates to indic 0Op up is being
transmitted.
. LOOP DOWN f;cnv?tte;; loi)piﬁg?vntcolée trzz;mzs:sxg:.‘ TE:ZLED
Key and LED illuminates to indicate loop n code is being
fransmitted.
This area is provided for optional interface module
19 Isiizetrface Module use such as the Analog 2W/4W or Datacom
(DTE/DCE) Interface Modules.
1.2.4 ide Pan ntro n

The left side panel of the T-BERD 950 mainframe is shown in Figure 1-4.
Bach control and coanector is marked with a numbered callout. Table 1-2
describes each control and connector. Follow the numbered callouts in Figure
1-4 to the number in Tabje 1-2 to read a description of what it does.
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3
/

-

\-

& cONTRAST

AUX PORT

4
|
* i
e, ——y (1 )
RS-232 Print Control

!

Figure 1-4 T-

BERD 950 Left Side Panel View

Tabie 1-2 Left Side Panel Controls and Connectors

Control .
. [
No Connector escription
Auxiliary Port Future Use.
! Connecior
Graphical Display | Adjusts the contrast of the Graphical Display
5 Contrast Control screen and the Two Line Display.
If the contrast is not set properly, the displays
appear blank.
RS-232 DB-25 female connector.
3 | Printer/Control Port
Connector
PCMCIA Card Slots | The bottom siot is used for the PCMCIA System
4 software card. The top slot is reserved for future
use.
5 Optien Slot Currently used for the optional Protocol Services
Board (TTC Part # TB950-PSR).

I-10
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1.2.5

ide Panel

an 0

The right side panel of the T-BERD 950 mainframe is shown in Figure 1-5.
Bach control and connector is marked with a numbered callout. Go to Tabie 1-3
for a description of each control and connector referenced to the numbered
callouts in Figure 1-5.

; N

2

\ﬁkj ol \\//

‘\ \

3 4 5 6

Figure 1-5 T-BERD 950 Right Side Panel View

Tabie 1-3  Right Side Panel Controls and Connectors

Control .
No. Indicator Description
Interface Module Install optional interfaces such as the Analog
1 |Slot 2W/4W or Datacom(DTC/DCE) Interface
Modules.
9 AC Power Connect the AC power cord to the T-BERD 930.
Receptacie
3 Interface Module Removes an interface module. To release the
Release Button installed interface module, press the button.
4 AC Line Fuses Two 250 Volt, 1 Amp Slo-Blo fuses
(LittleFuse p/n 218 001).

1-1i
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Table 1-3  Right Side Panel Controls and Connectors (Continued)
Control _
No. Indicator Description

Power Switch

Powers the T-BERD 950 On or Off. Press the 1

5 symbol to power it On and the O symbol to power
it Off
Fan The cooling fan operates at all times when the
T-BERD 950 is conrected to AC power and when
6 the batteries are being charged. During test

operations, the fan is controlled by its internal
temperature.

1.2.6 T-BERD 950 Rear Panel

The rear panel of the T-BERD 950 mainframe is shown in Figure 1-6. As show
in Figure 1-6, access io the rechargeable batteries is throngh the battery
compartment door. The tilt stand can be adjusted to stand the T-BERD 950 at
an angle for easier viewing of the display screens.

7

= S )
Battery Tilt Stand
Compariment
Door
J

Figure 1-6 T-BERD 950 Rear Panel View
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1.2.7 Battery Operation

The T-BERD 950 uses battery power when AC power is not available. It does
$0 by automatically switching over to battery power when AC power is lost.
‘I'he rechargeable batteries provide between 2 and 4 hours of operating fime.
Depending on the tests performed and the configuration, the operating time can
vary.

1.2.7.1 Charging Batteries

The batteries are charged whenever the T-BERD 9530 1s connected to AC power
and the Power switch is set to the Off position. When Off, the charging time is
approximately 3 hours. When T-BERD 930 is powered On, the number of
batteries charged and the time required to reach fuil power is determined by the
installed options and configuration of the T-BERD 950. To reach full power,
up to 8 hours may be required.

Battery charging is net supported in some configurations (i.e., Frame Relay,
Primary Rate ISDN}. To start charging either power off the T-BERD 950 or
select a configuration that supports charging.

'wo LEDs are located on the front panel of T-BERD 950 to indicate the status
of the batteries: Charge LED and Low Battery LED.

* Charge LED — Iliuminates steady to indicate that the batteries are being
charged at the maximum charge rate. Blinks to indicate that the batteries
are fully charged and the charger is producing a trickle charge to maintain
the batteries at a full charge, while T-BERD 930 is turned Off.

* Low Battery LED — Iluminates to indicate that the batteries have less
than 15 minutes of charge remaining.

NOTE

Providing the current configuration supporis batiery charging, if
the Low Battery LED illuminates during operation, the batteries
can be changed one at a time while the test is in progress without
interrupting T-BERD 950 performance.

ook sfe ot e skl v Rk ok ok ok

* CAUTION *

oot ek e sk el ok o ok
The BATT CHG result (Time Resulis Category) becomes
invalid when the batteries are removed. The batteries must
be conditioned to obtain a valid Battery Charge result.
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1.2.7.2 Batiery Replacement Procedure

The procedure to repiace the rechargeable batteries is defined in Table 1-4. The
baiteries can be “hot swapped” (i.e. one at a time when T-BERD 950 is
powered ON). If you do so, remember that the BATT CHG result becomes
invalid until the batteries are conditioned.

Table 1-4 Battery Replacement Procedures

Step Procedure
1 Power off the T-BERD 950 and disconnect the AC power cord.
5 Open the battery compartment door, located on the rear panel of
T-BERD 950, by turning the two fasteners % turn counterclockwise.
3 Remove each of the batteries individually. Use the cloth strap, lift the
end of the battery away from the contacts.
Allow one (1) minute between removal and installation of the batteries
4 ! .
to enable the battery capacity measurement io reset.
Install the new battery by inserting the contact end first and firmly
5 | press down on the end away from the contacts.
NOTE: Battery contacts are offset to prevent incorrect installation.
6 Close the battery compartment door and secure it by turning the two

fasteners %4 turn clockwise.

1.3

NOTE
Condition the batteries to obtain accurate battery capacity
readings. (Refer to page 3-2 in Chapter 3 for additional
information.) Allow the batteries to charge to full capacity prior to
operating T-BERD 950 on battery power. The batreries will charge
when the unit has AC power.

PHYSICAL SPECIFICATIONS

The physical specifications for the T-BERD 950 Communications Analyzer
are presented in Table 1-7.
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Table 1-5

T-BERD 950 Specifications

Specification

Value

Physical:
Height:
Width:
Depth:
Weight:

10.57 (26.68 cm)

13.25” (33.66 cmt)

47 (10.17 cm)

10 1, (4.55 kg.) without batteries, 13 1b. (5.9 kg.)
with batteries

Environmental:

Temperature:
Operating:
Non-Operating:

Humidity:

Vibration:

Shock:

Altitude:
Operating:
Non-operating storage

or transportation:

32°F to 122°F (0°C to +50°C)

-4°F to 140°F (-20°C to +60°C)

10% to 90% Relative Humidity, non-condensing
Per BellCore NEBS TR-EQP-G00063

Per IEEE-743-1983

200 f1. (61 m) below sea level to 16,400 ft. (5000
m)

49,210 ft, (15,000 m)

Electrical:
AC Power:
Input Voitage:
Power Dissipation:

Fuse Type:

DC Power:
Battery Type:
Operating Time:

90 to 240 VAC, 47 to 63 Hz, aufodetected.

30 watls (typical), 68 watts (peak - two batteries
receiving initial charge)

250 Volt, | Amp Slo-Blo (LittleFuse p/n 218 001)

Panasonic LLCS-2012DP {2 required)
Depending on configuration, up 1o 4 hours.

1.4 T1 SPECIFICATIONS

The T1 specifications for the T-BERD 950 are presented in Table 1-6.
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Table 1-6 T1 Specifications

Clock Sources:

LBO Options:
Operating Range:

Hem Specification
Operating Modes: | Jurminate (TERM)
Drop & Insert (D&
Monitor (MON)
Line Loopback (LLB)
Framing: ESE
SF
SLC
Unframed
Auto
11 Input:
Frequency: 1.544 MHz +5000 Hz
Input Impedance: TERM: 100 ohms +3%
BRIDGE: 1000 ohms minimum
DSX-MON: 100 ohms 5%
TERM: +6 dBdsx to -35.0 dBdsx cable attenuation
Operating Range: | DSX-MON: +6 dBdsx to -35.0 dBdsx cable attenuation
T1 Ouiput:
Frequency: 1.544 MHz +7 Hz

Internal Oscillator

Recovered {(from associated path receiver)
0,-7.5,-15,-22.5dB = 1 dB at 772kHz

DSX MON: -10 dBdsx to -30 dBdsx resistive
attenuation

Line Coding:

AMI
BBZS

Error Insert Types:

BPV

L&BPV (Logic and BPV errors)
Logic

Frame

I-16




SECTION 1 - Getting Started
T1 Specifications

Table 1-6 T1 SpeciHications (Continued)

item

Specification

Error Insert Rates:
BPV, L&BPV,
Logic:

Frame:

Single, 1E-3, 1E-6
1 through 6 and continuous

Loopcades:

CSU (Loop-up code: 10000; Loop-down code: 100)
FACI (Loop-up code: 1100; Loop-down code: 11100)
FAC2 (Loop-up code: 11000; Loop-down code: 11100)
FAC3 (Loop-up code: 100000; Loop-down code: 100)
DL-LLB (Data Link - Line Loopback): per ANSI
T1.403-1989

DL-PLB (Data Link - Payload Loopback): per ANSI
T1.403-198%

DL-Net (Data Link - Network Loopback): ANSI
T1.403-1989

V.54 (Fractional T1 only) - PN127

Programmabie Loop Codes: 3 to § bit repeating loop-up
and loop-down codes.

Latching Loopcodes (DDS only):

N signifies a “do not care” value.

OCU: N1010101 CSU: NO116001

DSO-DP: NOG00101 LSE N1000111

NEI: N1000601 DSU: N1110111

Alternating Loopcodes (DDS only):

N signifies a “do care” value.”

S signifies either: I when transmitting or receiving an
idle code of a 36 kbps DSO-A signal; 0 when
transmitting a DSU loopback of a 56 kbps DSG-A
signal; “do not cave” value when transmitting and
recetving all other DS0-A signals.

OCU: 80101010 OCU+HL96: 0101010
HLO6NY: 50101010 DSU: S0101100

CSU: 50101000 CSU+R: 50101060
CSU+2R: S0101000 IST RPTR: 50101000

ZND RPTR: 80101660

Indicators:

Signal Present, Frame Sync, Pattern Sync, B8ZS Detect,
AIS (Alarm Indication Signal) and Yellow Alarm.
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Table 1-6 T1 Specifications (Continued)

peak:

Positive and
Negative Base to
peak:

Resolution:

item Specification

Frequency
Measurements:

Accuracy: + 10 ppm

Resolution: IHz
Level:

Peak to Peak: 20mVio 120V

Positive and
Negative Base to

HWmVio 60V

-48.0 dBdsx to +6.7 dBdsx
+1 dB

Simplex Current:

Range: 10 to 207 mA, and under 10 mA

Accuracy: +10% or 2mA (whichever is greater)
Wander:

Resolution: 1UI

Accuracy: 1ul

1. All level measurement results are based on the peak voltage level of
the input signal.

Table 1-7 lists the Originating Messages that are only available when
performing DDS paylead for T1. Payload is set to DDS.
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Table 1-7  Originating Messages

Type Message

Loop Up Status: Transmitting Loop Up: <Loopcode>

Loop Up: Aborted <l.oopcode>
Loop Up: Success <Loopcode>
Loop Up: Failed <Loopcode>
Loop Up: Sent <Loopcode>

Loop Dawn Status: | Tyansmitting Loop Down: <Loopcode
Loop Down: Aborted <Loopcode>
Loop Down: Success <Loopcode>
Loop Down: Failed <Loopcode>

Loop Down: Sent <Loopcode>

1.5 T-BERD 950 QUICK START

This quick start guide provides you with instructions for how to get your
T-BERD 950 up and running.

1. Remove the T-BERD 950 from the shipping container.
Save the container. If the T-BERD 950 requires servicing, use this
container to return it to TTC.

2. Temporarily remove the cover of the T-BERD 950.
Place the T-BERD 950 upright, standing on the rubber feet and the
handle at the top of it while puliing the lid towards yourself. Use both
thumbs, push the lid clips inward and to the right simultaneously (to
unhinge them from the connector). Be sure to save the cover.

NOTE

The cover is not hinged at the botiom of the T-BERD 950, so to
remaove the bottom of the cover, simply raise it up from the slots on
the bottom.

3. Connect the yellow AC power cord to the T-BERD 950.
The power cable is included with the T-BERD 950 in the shipping
container. The AC power connector is on the bottom right side of it.

4. Apply power to the T-BERD 950.
The switch is on the right side of the T-BERD 9350,
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5. Adjustthe contrast of the graphical display to suit you.
The control is located on front panel, to the left of the display. The
display appears blank until the contrast is adjusted.

6. Press the SELF LOOP control.
The SELF LOOP control is on lower left corner of the front panel.
The SELF LOOP LED iliuminates to indicate the T-BERD 930 is
receiving its transmitted signal.

7. Check the Status/Alarm LEDs.
Status/Alarm LEDs are located in the upper right corner of the front

panel. Verify SIGNAL, FRAME SYNC, PATTERN SYNC and B8ZS
LEDs are illuminated green.

Once you complete these procedures, it is safe set up the T-BERD 950 for
testing purposes. For additional help, please call the TTC Technical Assistance
Center (TAC) at 1-800-638-2049,

1.6 PREVENTIVE MAINTENANCE

Preventive maintenance on the T-BERD 950 involves two steps: visually
inspecting it and cleaning it. For best use, the T-BERD 950 should be visually
inspected and cleaned as often as operating conditions require.

seskokok ok sk sk skk skokosk ok

* CAUTION *

seskskok skokok ok stk ok

The accumulation of dirt on the T-BERD 950 can cause
overheating and component failure.

The correct procedure for how to inspect and clean the exterior of T-BERD
950, as well as procedures for replacing the AC power fuse, are below.

16.1 Exierior Inspection

Inspect the external portions of the instrument for damage, wear, and loose or
missing paris. Check all parts thoroughly to verify correct operation and
performance.

1-20



SECTION 1 - Getling Started

Preventive Maintenance
] WARNING I

Any deficiencies found that could cause
perscnal injury or lead to further damage
indicate that the unit should not be used.

1.6.2 Exterior Cleaning

Loose dust on the outside of the instrument can be removed with a soft cloth.
Remove any dirt that remains with a soft cloth dampened in a mild detergent
and water solution {e.g. Miller Stephenson Cleaner MS-260}.

o oot o e R SOR R ok

* CAUTION *

e st e o e o e sfskok sk ok

Do not use abrasive cleaners on the Graphic Dispiay
screen or Two Line Display screen as the screens could be
scratched, Do not get moisture inside the instrument.

Use only enough water to dampen the cloth. Any accumulated dust and dirt in
the fan input area can be removed with a vacuum.

1.6.3 Fuse Replacement Procedure

The procedure to replace the AC power fuse(s) in the T-BERD 950 is
presented in Table 1-8,

Table 1-8 Fuse Replacement Procedure

Step Description

1 | Power off the T-BERD 950 and disconnect AC power cord.

Remove the fuse holder(s) by turning it Y4 turn counterclockwise while
pulling the fuse out of the holder. Replace with a fuse of the proper
rating and voltage (i.e. TLA/250V).

NOTE: The fuse holders are located on the right side papel of T-BERD
950, immediately to the left of the Power swiich. See item 4 of Figure
1-5.
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Table 1-8 Fuse Replacement Procedure (Continued)

Insert the replacement fuse (see the label on the bottom of the
3 | T-BERD 930 for fuse type} into the holder and reinstail the fuse holder
by turning it ¥4 turm counterclockwise.

4 | Reconnect the AC power cord.
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SECTION 2 GRAPHICAL DISPLAY INTERFACE

2.1 INTRODUCTION

This section describes the operation of the front panel controls (Screen keys,
Scroil & Select keys, Help key and screen Softkeys) used to select, configure,
and edit the menu items on the graphical display screens. The operation of the
MAIN, SETUP, RESULTS III, and AUX display screens are aiso discussed.
Descriptions in this section are based on a BER test with a T1 interface.

MAIN &ETUP AESULTS AIX

G Q o} e}

RESTART

[

{:3 1 i i ] [ E ! ] HELP
SCREEN SCROLL | SELECT SCROLL B SELECT @]
ZXRVNEERVNRVN

] kagia

Figure 2-1 Graphical Display Screen and Controls

2.2 GRAPHICAL DiSPLAY CONTROLS

The following paragraphs describe the operation of the front panel controls
associated with the Graphical Display. Figure 2-1 shows the graphical display
and associated controls and LEDs.

2.2.1 Screen Keys
The screen keys are used to select the display screen. The upper key cycles
through the screens (MAIN, SETUP, RESULTS III, and AUX) from left to
right., The LED below the screen name illuminates te indicate the screen is
active. The lower key cycles through the screens from right to left.
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222 Scroll and Select Keys

The following paragraphs describe the basic operation of the Scroll and Select
keys. An in-depth description of the operation of these keys is included with
gach of the screen types (MAIN, SETUP, RESULTS III, and AUX), as the
funetion of the keys varies with each of the screens.

2.2.21 Scroll  and Select | Keys

The Scroll 1 and Select! keys are used to select and configure menu items on
the left side of the graphical display. The Seroll § keys (up and dowr: arrow) are
used fo scroll through the menu items. The Seleet | keys (up and down arrow}
are used to cycle through the available choices for each menu itemn.

2.2.2.2 Scroll Il and Select Il Keys

The Scrolt It and Select ¥ keys are used to select and configure menu items on
the right side of the graphical display. The Scroll i keys (up and down atrow)
are used to scroll through the menu items. The Select I keys (up and down
arrow) are used to cycle through the available choices for each menu item.

223 Help Key

The Help key is used o display the available help for the active selection line
(displayed in reverse video) on the graphical display. Pressing the key once
activates the help function (the LED to the left of the key illuminates) and
displays the available help for the selected menu item. Pressing the Help key a
second timne turns off the help function (LED turns off).

If the active selection line has a list of available choices, a popup window
appears that contains all of the possible choices. The Seroll or Select keys for
the active side of the graphical display can be used to select the desired choice.
Pressing the Help key a second time enters the choice and turns Help off.

If the active selection line is a data entry type field, instructions are displayed
which explain how to edit the field data. Help must be turned off in order to
edit the field.

224 Softkeys

The softkeys (located immediately below the graphical display) are used to
activate the functions that may be displayved at the bottom of the graphical
display. The function may be related to a single selection line or o a group of
items. In-depth descriptions of the individual softkey functions are provided
fater in this section as the related menu items are described.,




SECTION 2 - Graphical Display interface
Main Screen

2.3 MAIN SCREEN

The main screen (see Figure 2-2) is used to configure the basic funciions of the
mainframe. The screen is divided into three sections; title bar, selection area,
and softkey descriptions. The selection area is further divided into the left and
right selection areas. The following paragraphs describe the function of each
section of the main screen.

2.3.1 Title Bar

The top line of the display, called the Title Bar (see Figure 2-2), indicates the
current usage of the graphical dispiay. The screen usage is also indicated by the
illuminated LED above the graphical display.

Tirle Bar Main: Test Set Configuration

(— Iinterface T1 Teat Type BERT
VOICE

Selection
Araa »

-

Figure 2-2 T-BERD 950 Main Screen

2.3.2 Selection Area

The user controis all of the analyzer configuration selections. The middle area
of the display, called the Selection Area (see Figure 2-2), is divided into two
sections, the left and right selection areas.

The left and right sclection areas cannot be active at the same time. The active
selection lne within a given area is indicated by the selection choice being
displayed in reverse video. In the inactive area the current selection line is
indicated by a box drawn around the selection choice. When a change must be
made in the non-active side of the display, the first depression of a Seroll or
Select key on that side of the display makes that side active. The Seroll and
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Select keys are then used to make the required change. The Scroll keys are
used to highlight the new selection choice and the Select keys are used to make
the change.

NOTE

The change takes effect after I second, by exiting the active
selection line, changing to the inactive side of the display, or by
changing the active display screen.

2.3.2.1 Left Selection Area

The left selection area is used to select the desired interface (if an optional
interface is installed - see Section 7), either the Scroll I or Select | keys can
be used to select the desired interface.

23.2.2 Right Selection Area

The right selection area is used to select the type of test to be performed (if
optional test type software is installed — see Section 7), either the Seroil il or
Select Il keys can be used fo select the desired test.

2.4 SETUP SCREEN

The setup screen (see Figure 2-3) is used to configure the parameters of the
interface and test type selected on the Main screen. The screen is divided into
three sections; title bar, selection area, and softkey descriptions. The selection
area is further divided vertically into the left and right selection areas. The
following paragraphs describe the function of each section of the setup screen.
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Title Bar

Selection
Area

Softkey

7

Degcriptlons

2441

Title Bar

incerface: T1 |Test fype: BERT
TERMINATE | Partern: 2047
BEFP|Err Ins Type: LOGIC
B&ZS {Error Rate: 1x10-2
TERM
DS - MON
Tw/Rx Pair: { ;
T® Timing: RECOVERED
Loopaede: Ca
Auto-respond: OFF
Lina LBO: adn
Yellow Alarm: OFF
08: Idie Tx: OFF
Softkey 1 Softkey 21 Softkey 3 goitkey 4

Figure 2-3 T-BERD 950 Setup Screen

The top line of the display, cailed the Title Bar (sce Figure 2-3) indicates the
interface in use and the iest type to be performed. The screen usage is also

indicated by the iliuminated LED above the graphical dispiay.

2.4.2

Selection Area

The middie area of the display, called the Selection Area (see Figure 2-3) is
divided vertically into two sections, the left and right selection areas. The left
and right selection areas cannot be active at the same time. The active selection
iine within a given arca is displayed in reverse video, When a change must be
made in the non-active side of the display, the first depression of a Seroll or
Select key on that side of the display makes that side active. The Scroll and
Setect keys are then used to make the required change. The Scroll keys is used
to highlight the new selection choice and the Select keys is used to make the

change.

? MORE 1 indicator is displayed on the top selection line.

NOTE

If the left or right side of the screen requires move selection lines
than the display can show at one time, the screen displays the
| MORE U indicator on the bottom selection line in the interface
category. If the display has been scrolled down 1o the point that
there are selection lines hidden at the top of the display the
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2.5 RESULTS Il SCREEN

The RESULTS HI screen is used to display results for each of the Results
Categories  (i.e. Summary, Interface, Test Type, Signal, Time, and
Performance). In addition, an Alarms category is also provided which lists the
date and time the alarm occurred, as well as where the alarm occurred (i.e. the
LINE (L) or EQUIPMENT (E) side} where applicable. A typical Interface
Category results page is shown in Figure 2-4 and a typical Alarms Category
results page is shown in Figure 2-5,

In the event that one results page is not sufficient to display all of the resulis for
a given category, the Y MORE { indicator is displayed on the bottom selection
line of the display. Use the Scroll keys to scroll the results up and down. If the
display has been scrolled down to view the additional resuits, the 7 MORE 1!
indicator is then displayed on the top selection line.

NOTE

If all results are zero for the LINE and EQUIPMENT receivers, the
message “All Results OK” is displaved on the Summary
Category screen.

The screen is divided into two areas; the Title Bar and the Resuits Display
Area, The Title Line is the only configurable item on the RESULTS I screen,
and accordingly, the Select keys are associated with it. The following
paragraphs describe the function of each section of the RESULTS III screen.

Title Bar TFest: TL BERT Interface Canfigurable
(-“ LTNE EQUIP Display Categor
BFVs o o via Select Keys
BPV Seconds G Q
BPV Rate G G
rrm Errors g g
Frm Br Rate 0 0
i frm Er Sec 0 0
Selection Trm SES 1] o]
Area—-—b—‘{ Trm Los Cnt Q 0
Frm Los Sec 0 ol
CRC EBrrors 0 0
CRC Err Sec a 2
CRC SES G 0
CRC Er Rate Q 0
COrA Count ol o
Iy Zero Ont 0 0
. 4 more U

Figure 2-4 Typical Interface Category Hesults Page
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AUX Screen
Title Bar Test: Tl BERT Alarm
. 06/35/1996 14:30:90 1. pulse Den Violatn

06/25/1596 14:40:00 L PatSynchoss
06/25/15896 14:43:00 L  Excess Zeroz Det

Felection
Area L -%

Figure 2-5 Typical Alarms Category Resulis Page

251 Title Bar
The Title Bar displays which results category is being displayed (Summary,
Interface, Test Type, Signal, Time, Performance, or Alarm}. The Select | or

Select I keys can be used to select the resuits category 1o be displayed in the
Display Area.

2.5.2 Display Area

The Display Area displays the list of resulis for the selected categbry. Either
Setect key {1 or I} can be used to choose which category of results is displayed,
Either the Scroll | or Scrotl Hl keys can be used to scroll up and down through
the list of results. The left column displays LINE results and the right column
displays EQUIPMENT results.

2.6 AUX SCREEN

The AUX (Auxiliary) screen, shown in Figure 2-6, is used to configure
mainframe type configurations. The screen is divided into two areas; the Title
Bar and the Selection Area. For an in depth description of the Auxiiiary
functions available for the T-BERD 950 mainframe refer to Section 4.
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2.6.1 Title Bar
The Title Bar displays the current usage for the AUX screen (General).

2.6.2 Selection Area

The Selection Area is used to configure mainframe functions. The Scroll | or
Scroll 1l keys are used to select the active selection line. The selection line
choice is changed by pressing either the Select | or Select Il keys to cycle
through the available choices. Data entry fields are edited using the keypad.

BUX General
Date: G3/19/96
Time {HH:MM:58) 08:00:0C

Timed Tast Type:

Timed Test Lenghbh:
Default Mic Operation:
Display Backlight:
gystem Information:
Condirion Ba
Alert on Ala
Enable Power lLoss Detection: YES
Clear Memory to Factory Defaulis: NO

Figure 2-6 AUX Screen Display
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SECTION 3 T1 BERT SETUP

3.1 INTRODUCTION

This section describes the basic test setup for the T1 interface on the T-BERD
950.

3.2 T1SETUP SCREEN

The left selection area is used to configure the selected interface. The Scroll i
and Selectl keys are used to control this selection area. Figure 3-1 shows a
typical representation of the T1 Interface parameters and the choices available
to set up your test. The Seroll | keys select the active line, and the Select | keys
{unless stated otherwise) cycle through the avatlable choices.

3.3 T1INTERFACE SETUP

Mode — When selected, enables selection of the operating mode (default
value is TERMINATE). The choices include:

TERMINATE — Selects Terminate mode, both sides of a T1 path are
separated, the input signal is terminated at the receive side, and a totally
independent signal is generated for the output.

D& — Selects Drop and Insert mode, which enables the analyzer to insert
data onto specific channels from the T1 line while leaving the other
channels unaffected.

MONITOR — Selects Dual Monitor mode, which enables the analyzer to
measure signal parameters or monitor traffic from a resistor-isolated DS1
monitor point or bridge on to the line.

LLB — Selects Line Loop Back mode, which causes the analyzer to act as
a repeater. All data received is echoed unchanged on the transmitter
output. Not avaiiable when VOICE is the selected test type.
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Figure 3-1 Tt Interface Parameters
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NOTE

Not all of the following selection lines are available In all
Operating Modes. The operating mode(s} to which a selection line
applies is stated in the description of the Individual selection line,

Framing — (all operating modes) When selected, enables selection of the
framed data format for transmission and analysis (default value is ESF). The
choices include: )

ESF - Enables transmission and analysis of T1 signals with Extended
SuperFrame (ESF) framing format.

SF — Enables transmission and analysis of T1 signals with SuperFrame
(SF) framing format.

8L.C — Bnables transmission and analysis of T1 signals with SLC.96
framing.

UNFRAMED — Enables data analysis on the full 1.544 Mbps bandwidth
of the T1 line. No framing bits are added during transmission, and no data
bits are stripped during reception. Not available in D& mode or when
VOICE is the selected test type.

AUTO — Automatic Frame Search. The unit automatically configures the
receivers and transmitters to the incoming framed and unframed T1
signals, AUTO framing searching is displayed on the two line Results 11
display while the unit attempts to identify the received framing mode. If
frame synchronization is teceived, the detected mode is displayed in
lowercase letiers on the setup screen, as indicated in Table 3-1.

Table 3-1 AUTO Framing

T1 Signal Format Ag;gcﬁgge
Di1D *sf
B2 *gf
D4 *gf
ESF #osf
SLC *sle
Unframed unframed
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AUTO mode is performed concurrently on the line and equipment receivers.
The T-BERD 950 tries to synchronize to the line input. I framing
synchronization is achieved, the green line Frame Sync LED iiluminates, the
detected mode appears in lowercase letters, and the T-BERD 930 tries to
synchronize to the same frame format in equipment. If equipment frame
format is not the same as line, then the green equipment Frame Sync does
not lluminate. If the T-BERD 950 does not achieve synchronization on the
line T1 interface, then equipment T1 interface is analyzed for framing
synchronization. If synchronization is achieved with equipment, the green
equipment Frame Sync LED illuminates, and the detected mode appears in
lowercase letter. If synchronization is not achieved for either receiver, the
unit defaults to unframed.

NOTE

Neither the line nor the equipment frame sync LEDs will be
illuminated in that scenario.

AUTO-R - Automatic Restart Frame Search. The unit operates in the
manner described above; however, it automatically searches for frame
synchronization upon the loss of frame synchronization or when signal is
Jost and reacquired (i.e., when the FRAME SYNC LEI} is no longer
illuminated). Therefore, this mode should not be selected when performing
long-term, unattended testing, because valid testing resuits will be cleared
each time frame sync is reacquired.

Payload — (not avgilable for Voice testing} Enables selection of the circuit
type to be tested (defacit value is FULL). Choices include:

Full — Configures the analyzer to transmit and receive data at the full T1
rate. Not available in D&l mode.

Nx56 — Selects the channel bandwidth for Nx56 kbps data analysis. This
selection line shows only the number of channels currently selected.
Selecting Nx356 displays the Channels selection line.

Nx64 — Selects the channel bandwidth for Nx64 kbps data analysis. This
selection line shows only the number of channels currently selected.
Selecting Nx64 displays the Channels selection line,

Channels — Displays the Edit softkey (default value is chanael 1).
When pressed, the Edit softkey displays the Edit Channels screen and
the Select/Deselect, Clear All, Abort Changes, and Save & Exit
softkeys. The Edit Channels screen enables configuration of the active
channeis for both the Tl LINE and EQUIPMENT interfaces (the
selected channels are the same for both interfaces). Either the Selectior
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Scroll | keys can be used to change the currently selected channel, and
the Select/Deselect softkey toggles the channel between active and
inactive. The Clear All softkey deselects all channels, The Abort
Changes softkey exits the Edit Channels screen without making any
changes to the existing channel selections and returns the user to the
previous sereen. The Save & Exit softkey enters all changes made and
returns the user to the previous screen.

DDS — Selecis DDS over Tl analysis and enables the selection of an
individual T1 (DSO) channel to be tested.

Channel — Selects a specific DSO channel to be tested. Using the keypad,
enter a number 1 through 24 or press the Select | keys to change the
currently selected channel, The DEL key deletes the right-most digit of the
current value (default is 1).

Rate — Selects the unframed channel format and daia transmission

subrate over the DSO 64 kbps channel {default is CLRCH). The choices

include:

CLRCH — Utilizes entire DS0 bandwidth.

DSOAS6 — Utilizes the entire DSO bandwidth, except bit 8, which is
controlled by the analyzer and distinguishes customer data from
network control information. This selection is used when testing DS0A
formatted DDS data at 56 kbps.

DS0A9.6 - Copies ali eight bits of the PSOAY.6 bandwidth five times
into the selected 64 kbps channel. This selection is used when testing
DSO0A formatted DDS data at 9.6 kbps.

DS0A4.8 — Copies all eight bits of the DS0A4.8 bandwidth 10 times
into the selected 64 kbps channel. This selection is used when testing
DSOA formatted DIDS data at 4.8 kbps.

DS0A2.4 — Copies all gight bits of the DSOA2.4 bandwidth 20 times
into the selected 64 kbps channel. This selection is used when testing
DSOA formatted DDS data at 2.4 kbps.

Line Coding — (all operating modes) When selected, enables selection of
the line coding for the transmitied data (default value is B8ZS). The choices
include:

AMI — Selects Alternate Mark Inversion (AMI) coding.
B8ZS — Selects Bipolar with § Zero Substitution (B8ZS) coding.
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Line Rx Input — (all operating modes) When selected, enables selection of
the LINE receiver input impedance and signal conditioning (default value 1s
TERM). The choices inclade:

TERM — Provides 100  +5% resistive termination.

DSX MON —- Provides resistive compensation for signals with +6.0 dBdsx
to -35 dBdsx of cable loss at 772 kHz, and can accommodate signals
resistively attenuated from +0.0 dBdsx through -26.0 dBdsx.

BRIDGE — Provides greater than 1000 € resistive termination.

Equip Rx Input — (all operating modes} When selected, enables selection
of the BEQUIPMENT receiver input impedance and signal conditioning
(default value is DSX-MON). The choices include:

TERM - Provides 100 € 5% resistive termination.

DSX MON — Provides resistive compensation for signals with +6.0 dBdsx
to -35 dBdsx of cable loss at 772 kHz, and can accommodate signals
resistively attenuated from +0.0 dBdsx through -26.0 dBdsx.

BRIDGE — Provides greater than 1000 £ resistive termination.

Ins Side — (D& mode only) Enables selection of the T1 interface that data
is inserted on (defauit is LINE Tx). The choices include:

LINE Tx — Selects the T1 LINE transmitier.

EQUIP Tx — Selects the T1 EQUIPMENT transmitter.
Ins Payload — (D&I mode only) Turns payload insertion on or off (default
is OFF). ‘

NOTE
Whenever any of the following parameters are changed, Ins
Payload is reset to OFF; Mode, Framing, Line Coding, Line Rx In,
Equip Rx In, Paylead, ins Side, Line LBO, Equip LBO, Channels,
Tx Timing, and Test Type. In addition, each time D&I mode is
selected, Ins Payload is reset to OFFE

Tx/Rx Pair — (terminate mode only) When selected, enables selection of the
recelver and transmitter pair (default value is LINE). The choices include:

LINE — Selects the LINE receiver and transmitter pair.
EQUIP — Sclects the EQUIPMENT receiver and transmitier pair.
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Tx Timing — (terminate mode only) When selected, enables selection of the
signal timing source for each of the T1 transmit channeis, LINE and
EQUIPMENT (defaulf value is RECOVERED). The choices include:

RECOVERED — Selects the receiver channel clock as the timing source
for the transmifter.

INTERNAL - Selects the internal crystal oscillator as the timing source
for the transmitter.

331 DDSLoopC

Loop Ceode Type — (DDS payload only) Enables the selection of either
latching or alternating loop codes (default is LATCH). The choices include:

LATCH — Enables selection of a latching loop code where ail eight bits of
a DS are used to transmit network control codes. The success or failure of
latching loop code operation will be reporied at the end of each latching
loop up or loop down operation on the two-line display.

ALT -— Enables selection of an alternating (non-latching) loop code where
the payload data is intermixed every other byte with the loop code. The
sugeess or failure of an alternating loop code operation shall be reported at
the end of each loop up or loop down.

For LATCH and ALT loop code types (DDS loop codes) N signifies a
don’t care value and S signifies the subrate framing bit; “1” when
transmitted/received an idle code of a 56 kbps DSOA signal; “0” when
transmitted/received a DSU loophack of a 36 kbps DSOA signal; or “don’t
carg” for ail other transmitted/received DSOA signals.

Loop code — (terminate mode only) When selected, enables selection of
the loop code sequence transmitted through the active channels or through
the ESFE Data Link when the Loop Up and Loop Down keys are pressed
{default value is C8U). The choices for DDS inciude:

C8U — (DDS ALT or LATCH loop code rype only) Selects Channel
Service Unit loop code. The alternating loop code is: S0101000. The
latching loop code ist NOL1OOGL.

CSU+R — (ALT loop code type only) Selects Channel Service Unis
through One Repeater aliernating loop code: S0101000 after “punching”
through one repeater. The repeater loops up with the CSU loop up
sequence. The analyzer loops down the repeater allowing the following
transmission to pass through. The CSU then loops up with the standard
alternating loop back activation sequence.

3-7



SECTION 3 - T1 BERT Setup
T1 Interface Setup

CSU+2R — (ALT loop code type only) Sclects Channel Service Unit
through Two Repeaters alternating loop code: S010100G after “punching”
through two repeaters. This sequence is the same as the CSU+R, except,
after the second loop up sequence is transmitted, a second loop down
sequence is transmitted, followed by a third loopback activation sequence.

18T RPTR — (ALT loop code fype only} Selects First 56 kbps Repeater
alternating toop code: S0101000. The loop code is the same as the CSU
loop code.

2ND RPTR - (ALT loop code type only) Selects Second 56 kbps Repeater
alternating loop code: S0101000. The loop code is the same as the CSU+R
loop code.

QCU — (ALT or LATCH loop code type only) Seiects Office Channel Unit
joop code. The alternating loop code is: S0101010. The laiching loop code
is: N1010101.

OCU+HL98 — (ALT loop code type only) Selects Office Channel Unit
behind a HLO6NY alternating loop code: S01010610 after “punching”
through the HLY6NY. This code will loop up with the OCU sequence. The
analyzer will loop down the HL96NY, allowing the following
transmissions to pass through. The OCU will then be looped up with the
standard alternating loopback activation sequence.

HLO6NY — (ALT loop code type only) Selects HLO96NY Office Channel
Unit alternating loop code: 50101010,

LSl — (LATCH loop code type only) Selects Line Side Interface latching
loop code: N1000111. '

NEI — (LATCH loop code type only) Selects Network Element Interface
latching Ioop code: N1000001.

BS0-DP — (LATCH loop code type only) Selects DSO-Dataport latching
loop code: NOOOO101. This loop code must be able to loop up or loop
down any DSO data port within a series of eight DSO data ports. At the
completion of the loop, feedback is read from the looped DSO data port
that determines if the DSO data port is configured from the line side or
drop side.

Location — Selects the data port location. Choices include: 1, 2,3, 4, 5,
6,7, 018,

DSU — {(ALT or LATCH loop code type only} Selects Data Service Unit
ioop code. The alternating loop code is: $0101100. The latching loop code
ig: N1110111.
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3.3.2 T1 Loop Codes

Loopcode — (rerminate mode only) When selected, enables selection of the
loop code sequence transmitted through the active channels or through the
ESF Data Link when the Loop Up and Loop Down keys are pressed (default

value is C8U). The choices include:

CSU — (not available for DDS) Selects repeating inband Channel Service
Unit (CSU) loop codes: loop-up = 10000 and leop-down = 100. These

Ioop codes are valid in Full T1, Fractional T1, and all framing modes.

NIU — (not available for DDS) Enables Selection of petwork interface (or
smart jack} inband repeating codes.

NIU Type — Selection line appears, allowing selection of the Facility

Type codes listed below.

FACT (Facility Type 1) — Selects network interface (or smart jack)
inband repeating 4-bit ioop codes: loop-up = 1100 and loop-down =
1110. These loop codes are valid in Full T1, Fractional T1, and all
framing modes.

FAC2 (Facility Type 2) —— Selects network interface (or smart jack)
inband repeating 5-bit loop codes: loop-up = 11000 and loop-down =
11100, These loop codes are valid in Full T1, Fractional T1, and all
framing modes.

FAC3 (Facility Type 3) - Selects network interface (or smart jack)
inband repeating 6-bit loop codes: loop-up = 100000 and toop-down =
100. These loop codes are valid in Full T1, Fractional T1, and all
framing modes.

RPTR — (Full payioad only) Selects repeater loop codes sent over the T1
interface. See Section 3.5 for details on repeater commands and loop

codes.

RPTR Type - Selects Repeater type. Choices inciude:

Tabie 3-2 Repeater Type
Central Office Repeaters Line Repeaters
Teltrend 7231LP/LW IOR Teltrend 7239LP/LW ILR
Teltrend 9132LP/LW THR WSTL 315056 ILR A/B
WSTL 313056 IOR A/B WSTL 315056 ILR C..
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Table 3-2 Repeater Type (Continued)

Central Office Repeaters Line Repeaters
WSTL 313036 IOR C.. WSTL 315156 ILR
WSTIL. 313080 IOR WSTL 313080 ILR

WSTL 315081 ILR

XEL 7853-200 ILR

CMD — (RPTR loopcode only) Selects commands to configure the
repeater for testing. Based on the repeater selected, the choices
dynamically appear for selection using the softkeys.

HDSL — (Full payload only) High bit-rate Digital Subscriber Line.
Selects HDSL loop code transmitted over the HDSL circuit.

HDSL Type — Selects HDSL type. Choices include:

Table 3-3 HDSL. Repeaters

Central Office Line Repeaters Customer Premises
Repeaters L Repeaters
Adtran HTU-C Adtran HRE Adtran HTU-R
PairGain HLU FairGain HDU PairGain HRU

Adtran Codes — (HDSL loopcode only) Choices are Standard and
Abbreviated. Default is Abbreviated (no softkeys available). If Standard is
selected, the REPEATER CMDS softkey becomes available. See Repeater
Commands in Section 3.5.

PairGain Codes — (HDSL loopcode only) Choices are A2LB and
Generic, Default is Generic {no softkevs available). If A21B is selected,
the REPEATER CMDS softkey becomes available. See Repeater
Cormmands in Section 3.5.

Origin of Test — (RPTR and select HDSL, loopcodes only) Selects point
of origin of the test. Choices are Central Office or Customer Prem. If not
available in RPTR or HDSL,, then default is Central Office.

PROG — Selects user programmabie inband loop codes (3 to 16 bit loop up
and loop down codes), the left-most bit of each code string is transmitted
first. These loop codes are valid in Full T1, Fractional T1, and all framing
modes, When selected, the following selection lines are available:
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Prog Set # — Allows you to program and access up to 10 user
programmable loop-up and loop-down codes. Each set contains its own 16
bit loop-up code and loop-down code. You can label each of the user
programmable codes Loop Up Code (N) and Loop Down Code (N) with
alphanumeric characters. See Section 3.4 for details on editing this field.

Loop Up Code (N} — Enabies seiting the binary value of the loop-up
code {(default value is 10000). The left and right arrow keys on the
keypad are used to select the individual bit to be set, and the zero (0) or
one {1) key on the keypad is used to set the bit value.

Loop Down Code (N) Enables setting the binary value of the
loop-down code (default value is 100), The left and right arrow keys on
the keypad are used to select the individual bit to be set, and the zero ()
or one (1) key on the keypad is used to set the bit value.

V.54 — (FT1 rates -OR- DDS access when loop code type is LATCH)
Selects inband loop code transmitted over a Fractional T1 bandwidth.

DATALINK — (ESF framing only} A communications connection used to
transmit data from a source to a destination. These loop codes comply
with the ANSI T1.403 (95} Specifications.

DL-LLB — Selects Qut-of-band ESF Data Link Line Loopback codes.
The loop codes include: loop up = 1111 1111 0111 0000 and loop-down
= 1111 1111 0001 1100; the left-most bit of each code string is
transmitted first. These loop codes are valid in Full T1 or Fractional T1
when ESF framing is selected.

DL-PLB — Selects OQut-of-band ESF Data Link Payload Loopback
codes. The loop codes include: loop-up = 1111 1111 0010 1000 and
loop-down = 1111 1111 0100 1100; the lefr-most bit of each code string
is ransmitted first. These loop codes are valid in Full T1 or Fractional
T1 when ESF framing is selected.

DL-NET — Selects Out-of-band ESF Data Link Network Loopback
codes. The loop codes include: loop-up = 0000 0000 0100 1000 and
loop-down = 0000 0000 D010 0100; the lef-most bit of each code string
is transmitted first. The loop codes are valid in Full T1 or Fractional T1
when ESF framing is selected.

Auto-Respond — (Terminate and D&I Operating Modes only) When
selected, emables Auto-Respond {to lcop codes) to be tuzned On or Off
{defauit value is OFF). When Auto-Respond is set to ON, the analyzer is
configured for automatic joop code response and the response status is
displayed on the Two Line Display.
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ON — Turns Auto-Respond to selected loop codes on. When the analyzer
auto-responds to loop codes, the applicability of the loop code and the
mode (Fractional T1 or Full T1} determine what is actually looped back
(Line, Payload or Fractional Payload).

OFF — Turns Auto-Respond to selected loop codes off.

NOTE
In D&I operating mode, the only loap code responded to (s V.54,

Line LBO — (Terminate {with Tx/Rx Pair=LINE] and D& modes only) When
selected, enables emulation of four different cable losses for the T1 LINE
output signal level (default value is 0 dB). The selected cable loss affecis the
transmit data only af the connectors. The choices include:

0 dB — Sets the output (TX) to the DSX level with no Line build-out (0 dB
atfenuation),

-7.5 dB — Provides -7.5 dB line build-out, attenuating the output with 7.5
dB of simulated cable loss.

~15 dB — Provides -15 &B line build-out, attenuating the output with 15 dB
of simulated cable loss.

-22.5 dB -~ Provides -22.5 dB line build-out, attenuating the output with
22.5 dB of simulated cable loss.

Equip LBO — (Terminare [with Tx/Rx Pair=EQUIP] and D&I modes only)
When selected, enables emulation of four differeat cable losses for the T1
EQUIPMENT output signal level (default value is 0 dB). The selected cable
ioss affects the transmit data only at the connectors, The choices include:

0 dB — Sets the output {(TX) to the DSX level with no Hne build-out (0 dB
attenuation).

-7.5 dB ~— Provides -7.5 dB line build-out, attenuating the output witk 7.5
dB of simulated cabie loss.

«15 dB — Provides -15 dB line build-out, attenuating the output with 15 dB
of simuiated cable loss.

-22.5 dB — Provides -22.5 dB line build-out, aitenuating the output with
22,5 dB of simulated cable loss.

idie Byte — (Terminate and D&I Operating Modes only) When selected,
enables setting the binary value of the idle byte to be inserted on inactive
channels (default value is 11111111). The left and right arrow keys on the
keypad are used to select the individual bit to be set, and the zero (0) or one (1)
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key on the keypad is used to set the bit valye. The idle byte is inserted in the
opposite direction of the inserted payload in D&I mode 1o block looped test
patterns.

Yellow Alarm — (Terminate and D&l Operating Modes only) When selected,
enables selection of yellow alarm (default value is OFF). The choices include:

Auto — Automatically wansmits yeilow alarm upon Loss of Signal.
ON — Tums on transtrission of yellow alarm.
OFF — Turns off transmission of yeliow alarm.

DS1 Idie Tx — When selected, enables selection of a DSI1 idle code
transmission (default is OFF). The choices include:

OFF — Turns off transmission of the DS1 idle code.

ON — Transmits a DS1 idle code.

3.4 EDITING USER PROGRAMMABLE FIELDS

This feature aliows vou to enter any combination of alphanumeric characters to
label your programmable loop codes for testing.

i. Select the Loop Up Code (N) or Loop Down Code (N) field. The EDIT
softkey appears.

2. Press EDIT softkey and a popup window appears. Additional softkeys appear.

Clear String — Clears the current character siring.

Clear Set — Clears the selected set, aliowing you to choose
another set.

Cursor Home — Places the cursor at the beginning of the
string.

Cursor End — Places the cursor at the end of the siring.

Prev Page — Places the cursor on the previous page.

Next Page — Places the cursor on the next page.

Abort Changes — Clears all changes and returns fo the
Setup screein.

Save & Exit — Saves the changes and Exits the editing
function,
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3.

3.5

Press the 1 through 9, or 0 key on keypad to select a character set. The assigned
values for that key are displayed in the popup window.

Press the corresponding number for the character you want to place into the user
data information. Press “0” to add spaces if needed.

Repeat steps 3 and 4 until your loop code label is complete.
Press Save & Exit when finished.

INTELLIGENT REPEATERS

This section provides the details to help you configure and test the Repeater
and HDSL cards listed in Table 3-2 and Table 3-3.

3.5.1

Repeater Commands

The REPEATER CMDS softkeys become available when loop code RPTR or
HDSL s selected and dynamically change based on the Repeater or HDSL type
is selected, The available softkeys depend on the card selected, the codes
{PairGain or Adtran), and origin of test,

Timeout Disable — Disables the loopback, time-out function of the
repeater.

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

Power Query — Returns address of the repeater that is currently Iooping
back the power.

Issues Query — Returas the issue (revision) of the repeater.

Power Down/Power Up -— The Teltrend IHR and the IOR accept Power
Down commands because both are capable of supplying power to the
span. When Power Down command is set, the command is received and
turas the power off the span. As long as the repeater is receiving this
Power Down sequence command, it will continue to power down.
However, when the command is no longer being received (using Power
Up), the power is then restored. This can take up to at least 5 seconds. This
function is typically used to reset the line, particularly if a repeater in
loopback cannot be looped down via commands,
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Sequential Loopback — Loops up/down T1 line repeaters on the span in
sequence, starting with the repeater nearest the T-BERD 950, and
proceeds down the span, regardless of the repeater’s address. Pressing Seq
Loopback transmits the sequential loopback code. The first repeater on
the span will loop up, return its address, then loop down. This loopback
procedure continues for each repeater on the span.

Table 3-4 lists the command sets and addresses for the Repeater Type.

Table 3-4 Commands and Addresses for Repeaters

Command Set Address Repeater Type
— Teltrend 7231LP/LW IOR
! e Teltrend 9132LP/LW ITHR
2 up to 20 Teltrend 7239LP/LW ILR
3 up o 1999 Westell 3130-80 IOR
up to 2 Westell 3130-56 IOR
up to 1999 Westell 3150-80 ILR
* up to 1999 Westell 3150-81 ILR
5 up ta 20 Westell 3150-36 ILR
up to 20 Westell 3151-56 ILR

Table 3-5 shows the commands available for each command set.
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Table 3-5 Command Sets

Command Set 1 Set2 Set3 Set4 Set 5
Timeout Disable v v v v v
Loopback Query v v v v v
Power Query v v v
Issues Query v v
Power Up v v
Power Down v v
Sequential Loopback v v

3.5.2 BRepeater Command Sofikeys
The REPEATER CMDS softkey provides access to ARM, NEAR END ARM,
DISARM, ADDR UF, and ADDR DWN softkeys in addition to the Repeater
Commands listed in Section 3.5.1.

ARM - Transmits an arming code on the span when testing from the
Central Office toward the NIU to prepare the span for receipt of loop-up or
loop-down codes.

NEAR END ARM — Transmits a near end arming code on the span when
testing from the NIU toward the Central Office (CO) to prepare the span
for receipt of loop-up or loop codes.

DISARM — Transmits a disarming code on the span to disarm the spap
when testing is completed.

ADDR UP/ ADDR DWN ~- Increments or decrements (by one) the repeater
address from the current address.

3.53 Loop Code Tables

The following tables list by Repeater and HDSL card type, the Repeater
commands, and loop codes. :
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Teltrend Repeater Command Loop Codes are listed in Table 3-6.

Table 3-8 Teltrend Repeater Command Loop Codes

Repeater Command Loop Code
7231 LPILW IOR | Arm (Inband) 11000
7239 LP/LW ILR
9132 LP/LW IHR | Arm ESF Datalink 0001 00106 1111 1111
7231 LP/LW IOR | Disarm (Iaband) 11160

7239 LPAAW ILR
9132 LPAW IHR

Disarm ESF Datalink

00100100 1131 1111

7231 LP/LW IOR
7239 LP/LW ILR
9132 LP/LW IHR

Near End Arm

11000

7231 LP IOR
7231 ILWIOR
9132 LPIHR

Leop Up

1101 0011 1101 0011

7231 LW IOR
7231 LW IHR

Loop Up

1100 0101 6100 0061

7239 LP/LW ILR

Loop Up

7231 LP/LW IOR
7239 LP/LW ILR
9132 LP1LW IHR

Loop Down

1100 0111 010A AAAA L

1001 0011 1001 0011

7231 LPLW IOR
7239 LP/LWILR
9132 LP/LW IHR

Loop Back
Timeout Disabie

1101 0101 1101 0110

7231 LPAW 1OR
7239 LPIWILR
9132 LP/LW IHR

Loop Back Query

1101 0101 1101 6101

7231 LP/LW IOR
7239 LP/LW ILR
9132 LP/LW IHR

Power Loop Query

0101 1011 0101 1011

7231 LP/LW IOR
7239 LP/LW ILR
9132 LP/LW IHR

Issues Query

0101 0110 1011 0111
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Table 3-6 Teltrend Repeater Command Loop Codes (Continued)

Repeater Command Loop Code
7231 LPIOR
9122 LP THR Power Down 01100111 0110 0111
7231 LW IOR
9132 LW IHR Power Down 01010110 1111 1011

7231 LP/LW IOR
9132 LP/LW IHR

Power Up

Removes Power Down Code

7231 LP/LW IOR
7239 LP/LW ILR
9132 LP/LW IHR

Sequential Loop Back

11000111 1101 0010

1. Replace the A in the loop code with the repeater address.

Westell Repeater Command Loop Codes are listed in Table 3-7.

Table 3-7 Westell Repeater Command Loop Codes

Westell Repeater

Command

Loop Code

3130-80 IOR
3150-80 ILR
3150-81 ILR
3130-56 ILR
3151-536 ILR
3130-56 IOR

Arm (Inband)

11660

Arm ESF Datalink

1111 0106 1000

3130-80 IOR
31506-80 ILR
31506-81 ILR
3150-56 ILR
3153156 LR
3130-56 IOR

Disarm (Inband)

11100

Disarm ESF Datalink

1111 1111 0010 6100

3130-80 IOR

Loop Up

1100 DAAA AAAA AAAA !

3150-80 ILR
3150-81 ILR

Loop Up

1100 TAAA AAAA AAAA
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Table 3-7 Westell Repeater Command Loop Codes {Continued)

Westell Repeater

Command

Loop Code

3150-56 ILR
3151-56 ILR

Loop Up

11000111 010A AAAA

3130-56 IOR

Loop Up

1101 0011 1101 Q0LA

3130-80 IOR

Loop Down

1110 DAAA AAAA AAAA

3150-80 IL.R
3150-81 ILR

Loop Down

1110 TAAA AAAA AAAA

3150-56 ILR
3151-56 ILR
3130-56 IOR

Loop Down

1001 0011 1001 0011

3130-80 IOR
3150-830 LR
3150-81 ILR
3150-56 ILR
3151-56 ILR
3130-56 IOR

Timeout Disable

1101 0101 1101 0110

3130-80 IOR
3150-80 ILR
3150-81 ILR
3150-56 ILR
3151-56 ILR
3130-56 IOR

Loop Back Query

1161 0101 1101 0101

3150-56 ILR
3151-56 ILR

Power Loop Query

(101 1011 0101 1011

313056 IOR

Power Down

61100111 01100111

3130-80 I0R

Power Down

1100 0111 1101 0001

313056 I0R
3130-80 IOR

Power Up

Remaoves Power Down Code

1. Replace the A in the loop code with the repeater address.
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XEL Line Repeater Command Loop Codes are listed in Table 3-8,

Table 3-8 XEL Line Repeater L.oop Codes

Repeater

Command

Loop Code

Arm (Inband)

11000

Arm ESF Datalink

00010010 1E1E 1111

Disarm 11100
Disarm ESF Datalink 00100100 1111 1111
XEL 7853-200 ILR 16-bit BCD Exchange
Loop Up Code + 12-bit BCD
Location Code + 1111
Loop Down 1110 0101 0101 0101
Timeout Disable 12-bit BCD Location

Code + 1111

PairGain Generic Repeater Command Loop Codes are listed in Table 3-9.

Table 3-9  PairGain Generic Loop Codes
Repeater Command Loop Code
HLU zigg[éimral Office) 1111600
HRU é(r)g;té};ntral Office) 1110000
HDU1 (Ist Doubler) ;‘:3; Eézmal office) 110000
HDU2 (2nd Doubler) z‘sgﬁ} Ié‘; ptral Office) 111000
HDU3 (3rd Doubler) é‘;;’;lézmai Office) 1010001
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Table 3-9 PairGain Generic Loop Codes (Continued)

Hepeater Command Loop Code

HDUA4 (4th Doubler) | %P UP 1010010

‘ (from Central Office)
Loop Up

HLU {from Customer Prem} HITLO
Loop Up

HRU (from Customer Prem) 1111100

T Loop Up .

HDU1 (Ist Doubler) (from Customer Prem) 111100
Loop Up

HDU2 (2nd Doubler) (from Customer Prem) 111110

. Loop Up

HDU3 (3rd Doubler) (from Customer Prem) 1011601

HDUA4 (4th Doubler) | =% UP 1011010
(from Customer Prem)

All PairGain Repeaters | Loop Down 11100

PairGain A2LB Repeater Command Loop Codes are listed in Table 3-10, Each
command and loop code are will ioop up repeaters from the Central Office.

Table 3-10 PairGain A2LB Loop Codes

Repeater Command l.oop Code

Arm (Inband) 11000

Arm ESF Datalink 11111111 0100 1600
All Repeaters

Disarm (Inband) 11106

Disarm ESF 1111 1111 0010 0100
HLU Loop Up 11010011 1101 G011
HRU Loop Up 1100 0111 6100 0016
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Table 3-10  PairGain A2LB Loop Codes (Continued)

Repeater Command Loop Code
HDBU1 (Ist Doubler) Loop Up 110040111 0100 0001
HDU2 (2nd Doubler) Loop Up 11000111 G101 0100
HDU2 (3rd Doubler) Loop Up 11000111 6100 6011
HDU4 (4th Doubler) Loop Up 11000111 0100 0100
All Repeaters Loop Down 1001001
All Repeaters Timeout Disable 1101 0101 1101 0110

Adtran Abbreviated Repeater Command Loop Codes are listed in Table 3-11.

Table 3-11  Adtran Abbreviated Loop Codes

Repeater Command l.oop Code

HTU-R (Central Office) Loop Up 1110000
HTU-C (Central Office) Loop Up 1111000

Ist Repeater (Central Office) Loop Up 110000

2nd Repeater (Central Office} | Loop Up 111000
HTU-R (Caustomer Prem) Loop Up 1111100
HTU-C (Customer Prem) Loop Up 1111119

st Repeater (Customer Prem) | Loop Up 111100

Znd Repeater {Customer Prem) | Loop Up 111110

All Repeaters Loop Down 11100
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Adtran Standard Repeater Command Loop Codes are listed in Table 3-12.

Table 3-12  Adtran Standard Loop Codes

Repeater Command Loop Code

Arm (Inband} 11000

Arm ESF Datalink 0001 0016 1111 1111
All Repeaters

Disarm (Inband) 11100

Disarm ESF Datalink | 0010 0100 1111 1111
HTU-C Loop Up 1101 0011 1101 0011
HTU-R Loop Up 1100 0111 0100 0010
HRE 1 (Repeater 1) | Loop Up 1100 0111 0100 0001
HRE 2 (Repeater 2} | Loop Up 1100 6111 0101 G100
All Repeaters Loop Down 1601 0011
All Repeaters Timeout Disable 1101 0101 1101 0110

3.6 VOICE SETUP

Voice testing enables the user to communicate over a single DS0 utilizing the
built-in microphone and speaker. The following additional menu choices are
available on the T1 Interface Setup Screen (see Figure 3-2) when VOICE is the

test type selected.
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Voice Setup
Tivtle Bar Tnterface: T |Test Type: VOICE
fﬁ TERMINATE (no selections}
EgF
BBLS
TERM
DS8X-MON
LINE
cerect io g:  RECOVERED
FECLA0R » Line LBO: GdB
Area _% Channel : 1
ow Alarm: OoFrTF
B 0
B: 1
= C: L
Bic I 1
Softkey Softkey 1 1 Softkey 2 | Softkey 3 | Softkey 4
Dezceriphions ) )

Figure 3-2 Voice Testing Setup Screen

Chan Format — (SF framing only) Enables selection of the desired channel
format, 1D, D2, or D3/D4 (default value is D3I/D4).

Channel — Enables selection of the DSO channel (1 o 24 may be selected) to
be used for voice testing (default value is 1). The numeric keypad or the Select
keys can be used to enter the channel value. The delete key (DEL) on the
keypad is used to delete the right-most digit of the current value.

Bit A — {Voice Testing only) When selected, enables setting signaling bit A to
0 or 1 {default value is 0).

Bit B — (Voice Testing only) When selected, enables setiing signaling bit 8 to
0 or 1 (default value is 1).

Bit C — (Voice Testing only — ESF framing only) When selected, enables
setting signaling bit € to 0 or 1 (default value is 1).

Bit D — (Voice Testing only — ESF framing only) When selected, enables
setting signaling bit D to 0 or 1 (default value is 1),
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3.7 BIT ERROR RATE TESTING (BERT) SETUP SCREEN

The BERT setup screen is used to configure the BER Test to be performed. The
Scroll H and Selectll keys are used to control this selection area. In the
following paragraphs, the Scroll Il keys ate used to select the active selection
line, and the Select H keys (uniess stated otherwise) are used to cycle through
the available choices.

Pattern — (Terminate, D&I, and Monitor only) When selected, enabiles the
selection of the required test pattern (default is 2047). Unless otherwise stated,
all patterns are transmitted from left to right and are available for use in full T1
and fractional T1 testing. The choices include:

All Ones — Selects a fixed pattern of AMI pulses.

All Zeros — (full T1 only) Selects the B8ZS Clear Channel Compatibility
Test Pattern.

1:7 — (full TI only) Selects a fixed pattern -— F0100G000, .. where F is the

frame bit.
2 in 8 — (full T1 only) Selects a fixed pattern — F01000010... where Fis the
frame bit.
3 in 24 — (full T! only) Selects a fixed patiern —

FO10001000000000000000100... where F is the frame bit.

QRSS — Selects the 22°-1 Pseudorandom pattern with a maximum of 15
sequential Os and 20 sequential 1s.

2423.1 — Selects the 2°°-1 Pscudorandom patiern, which generates a
maximum of 22 sequential 0s and 23 sequential Is.

2/20-1 — Selects the 2%°-1 Pseudorandom pattern, which generates a
maximum of 19 sequential Os and 20 sequential 1s.

215-1 — Selects the 2'°-1 Pseudorandom pattern, which generates a
maximum of 14 sequentiai Os and 15 sequential 1s.

2A15.1 INV — Selects the inverted 2'°-1 Pseudorandom pattern, which
generates a maximum of 15 sequential Os and 14 sequential 1s.

63 — (fractional T! only) Selects the 29.1 Pseudorandom pattern, which
generates a maximum of 5 sequential Os and 6 sequential 1s.

511 — (fractional T1 only) Seiects the 2°-1 Pseudorandom pattern, which
generates a maximum of 8 sequential 0s and 9 sequential 1s.
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511 QRS — (fractional TI only) Selects the 2°.1 Pseudorandom pattern,
which generates a maximum of 7 sequential Os and 9 sequential 1s.

2047 Selects the 2!'-1 Pscudorandom pattern, which generates a
maximum of 10 sequential Os and 11 sequential 1s.

2047 QRS — (fractional T1 only} Selects the 2111 Pseudorandom paitern,
which generates a maximum of 7 sequential Os and 11 sequential 1s.

T1-1 (MINFMAX) — (full T1 onlyj Selects a fixed pattern that generates rapid
changes in ones density.

T1-2/96 — (full T1 only) Selects the 96 octet fixed stress pattern (transmitted
right to left).

T1-3/54 — (full T orly) Selects the 54 octet fixed stress pattern (transmitted
right to left).

T1-4M120 — (full TI only) Selects the 120 octet fixed siress pattern
(transmitted right to left).

T1-5/83 - (full T1 orly) Selects the 53 octet fixed stress pattern {transmitted
right to left).

T1-6/55 — (full T1 onlyj Selects an unframed 55 octet fixed stress pattern
(transmitted right to left).

T Daly — (full T1 only) Selects a framed 55 octet fixed stress pattern
(transmitted right to left). This is the same as T1-6/55, except that byte 7 is
80 instead of 00.

DDS1 - Selects a pattern consisting of: 100 octets of 0xFF followed by 100
octets of 0x00, transmitted right to left.

DDS2 - Selects a pattern consisting of 100 octets of 0x7E, followed by 100
octets of 0x00, transmitted right to left,

PDS$3 — Selects a fixed pattern consisting of O0xF0011 0010 [0x32],
transmitted right to left, where F is the frame bit.

DDS3R — Selects a fixed pattern the reverse of DDS3.

DDS4 — Sejects a fixed pattern consisting of 0xFO160 0000 [0x40],
transmitted right to left, where F is the frame bit.

PDS5 — Selects a pattern consisting of DDS patterns 1-4.

DDS6 — Selects a fixed pattern consisting of seven octets of 0x7F, followed
by one octet of OxFF, transmitted right to left,
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PROG — Sclects a user programmable pattern from 3 to 32 bits long
(ransmitted left to right). The default is 01010101, When selected, the
foliowing selection line is available: :

Prog Pattern — (Available only when PROG is the selected pattern)
Enables programming of a user programmable pattern (transraitted left to
right) using the softkeys and keypad. The patiern must be at least 3 binary
characters and no more than 32 binary characters in length. If an invalid
pattern is entered, a Validation Error appears on the display. The following
softkeys are available:

Home — Places the cursor at the beginning of the binary data string.
End -~ Places the cursor at the end of the binary data string.
Clear — Deletes the current binary data string.

LONG USER n — Sclects Long User Pattern n (where n = 1 or 2),
programmable from 3 10 2048 bytes long {transmitted right to lef). The
default is T1-6. When selected, the following selection line is available:

User Pattern n — (Available only when LONG USER n is the selected
pattern, where n = 1 or 2) Accesses Long User Pattern n for editing. To
edit the pattern, press the SCROLL H key so it is positioned over User
Pattern n and is displaying the Edit softkey. Press the Edit softkey to
access the User Pattern n Edit Screen. The pattern can now be edited using
the softkeys and the keypad. The displays shows the cursor position within
the byte and nibble, along with the total number of bytes in the pattern
string. The following softkeys are displayed:

Clear String — Deletes the entire pattern.

Abort Changes — Deletes all edits made to the pattern and returns the
display to the Test Type Set Up Screen.

Save & Exit — Saves the current pattern and exits the editing function,
This softkey appears constant in edit mode.

Pressing the displayed More Keys softkey displays the following
additional softkeys:

Cursor Home — Places the cursor at the beginning of the pattern.
Cursor End — Places the cursor at the end of the pattern.

Save & Exit — Saves the current pattern and exits the popup User
Pattern Edit Screen. This softkey appears constant in edit mode.
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Pressing the displayed More Keys softkey displays the following
additional softkeys:

Prev Page — Places the cursor at the beginning of the previous page.
Next Page — Places the cursor at the beginning of the next page.

Save & Exit — Saves the current pattern and exits the User Pattern n
Edit Screen. This softkey appears constant in edif mode.

The left and right arrow keys on the keypad are used to move the cursor to
an individual bit in the pattern. The DEL (delete) key on the keypad is used
to delete individual program bits, and the zero (0) and one (1) keys on the
keypad are used to enter new bit values into the pattern.

Bridgetap — (full T1 only) Selects an automated test that transmits 21
consecutive test patterns: ALL ONES, 1:1, 1:3, 1:5, 1:6, 1.7, 2:8, 2:9, 2:10,
2:11, 2:12, 2:13, 2:14, 3inl8g, 3inl19, 3in20, 3in21, 3in22, 3in23, 3in24, and
QRSS.

Multipat — (full T1 only; Selects an automated test that transmits 5
consecutive test patterns: ALL ONES, 1:7, 2:8, 3in24, and QRSS. When
selected, the following selection lines are available:

Pattern n Time — Enables setting the transmission time for Pattern n
{where n = 1 through 5). The time can be set from O to 15 minutes. The
numeric keys on the keypad or the Select H keys can be used to set the
time. The DEL (delete) key on the keypad can be used to delete the right-
most digit of the time entry.

NOTE

A paitern set to { minutes is not transmitted. At least one pattern
must be set to a non-zero value.

Auto Pattern — Automatic Pattern Search. Enables the T-BERD 950 to
automatically search for and ideniify a known test pattern on the LINE
interface. The unit displays “Auto Pattern Searching” on the two line Results
display. If a pattern match occurs, the pattern name appears in the Pattern
configuration field and is displayed in lowercase letters, along with an
asterisk. If the unit cannot achieve paitern synchronization, it defaults to a
“live” condition, indicating that live customer traffic is most likely being
received on the circuit.  An “All Ones” BERT will be transmitted by the
T-BERD 950 in this scenario. The test set remains in this Auto Pattern mode
untii a BERT pattern is selected.
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Table 3-13  AUTO Pattern Exampie

Received BERT pattern AUTO Mode Selection
QRSS *grss
2047 *2047
NOTE

The unit remains in AUTO mode until a specific pattern is selected.
Press RESTART key to start the auto search process again.

AUTO-R — Automatic Restart Pattern Search. The unit operates in the
manner described above however, it automatically begins to search for
pattern synchronization upon the loss of pattern sync. Upon re-syne, the
BER resuits will be cleared and begin counting from zero.

NOTE

Auto mode should not be used when performing long-term,
unattended testing. The test sef remains in this mode until a BERT
pattern is selecied.

Delay Pattern — Used to measurc round irip delay. Delay Pattern
meastrement requires a transmitter/receiver loopback, with the transmit rate
equal to the receive rate. This test measures round trip delay once per second
(or until previous delay measurement is compieie) for the length of the test,
provided pattern sync is present. Normal BER test results (i.e., bit errors and
pattern sync) are not available during the DELAY testing.

Err Ing Type — (Terminate and D&I Modes only) When selected, enables
selection of the type of error to be inserted in the data stream when the ERROR
INSERT key is pressed (defanlt is LOGIC). The choices include:

LOGIC -— Enables insertion of bit (logic) errors, Single errors or an error
rate can be selected by using the Error Insert key.

BPV — Enables insertion of bipolar violation errors. Single errors or an
error rate can be selected by using the Error Insert key.

L&BPV — Enables insertion of logic and bipolar violation errors. Single
erTors or an error rate can be selected by using the Error Insert key.
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NOTE
The logic and BPV errors are genervated independently and are not
guaranteed (o coincide {e.g., the logic and BPV errors may not be
generated on the same bit),

FRAME — Enables insertion of frame errors. One through 6 consecutive
errors or Continuous can be selected,

Error Rate — (Terminare and D&I Modes only; When selected, enables
selection of the error rate to be applied to the data streamn that is inserted in the
active channe! when the ERROR INSERT key is pressed and held for
approximately 2 seconds (pressing the ERROR INSERT key a second time
cancels error rate insertion}. The choices include:

1%10-3 — Inserts errors at a rate of 1x10-3.

NOTE

If while inserting errors at a rate of Ix10-3signal loss occurs, frame
sync and pattern sync can only be regained by turning off ERROR
INSERT or changing the error rate.

1x10-6 - Inserts errors at a rate of 1x10-6.
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SECTION 4 AUXILIARY FUNCTIONS

41 INTRODUCTION

The T-BERD 950 mainframe Auxiliary (AUX) functions enable access to
system parameters. The Auxiliary functions are accessed by use of the AUX
screen of the Graphic Display. Refer to Section 2 of this User’s manual for
further information on the use of the Graphic Display. Information on the AUX
screen can be found in 2.6 of this User’s manual.

4.2 AUX FUNCTIONS

The foilowing paragraphs provide a description of each auxiliary function, the
selection choices available for the function and how the function is selected or
edited.

Date — Displays the date in MM/DD/YY (Moenth/Day/Year) format, The Left
and Right arrow keys (on the keypad) are used to move the cursor to the
required digit. The Numeric (0 - 9) keys are used to enter the required number.

Time — Displays the time in HH:MM:SS (Hours:Minutes:Seconds) format.
The Left and Right arrow keys (on the keypad) are used to move the cursor to
the required digit. The Numeric (0 - 9) keys are used to enter the required
number.

Timed Test Type — Selects the type of test 1o be run. The choices are TIMED
or CONTINUOUS. If TIMED is selected the following selection line is
displayed and must be configured,

Timed Test Length — Used to enter the amount of time, in HHH:MM
(Hours:Minutes) format, that a timed test is to run. The Left and Right arrow
keys (on the keypad) are used to move the cursor to the required digit. The
Numeric (0 - 9) keys are used to enter the required number. A time of zero
(0) causes continuous festing.

NOTE
When CONTINUQUS is selected the test runs continuously until the
Restart switch is pressed or the analyzer is powered off.

Defauit Mic Operation -— Used to set the default microphone operating mode
to Push-to-Talk.
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bisplay Backlight — Used to vary the length of time the display backlight
remains on. Turning off the backlight wili extend operating time when
operating on battery power. The choices include:

AUTO 5 MIN -— Turns the backlight on for 5 minutes when a front panel key
is pressed. If no front panel key is pressed for a period of 5 minutes, the
backlight is turned off.

ON — Turns the backlight on.
OFF — Farns the backlight off.

System Information — Used to display system option and version
information, The following softkeys are displayed when System information
is selected:

Software Versions — Displays the versions of all software on the system
PCMCIA card.

Instalied Options — Displays the hardware and software options currently
instailed.

Upgrade Card Info — Displays the uninstalled options available on a
syster PCMCIA card.

Condition Battery — Used to reset the internal fuel gauge maximum capacity
to the actual available capacity of the batteries when fully charged. This
function should be used whenever the batteries are changed, the Battery
Performance Index (BPI} or Battery Capacity result is “Invaiid”, or the
reported capacity of the batteries does not correlate to the actual operating time
available.

The battery conditioning cycle can take as long as 12 hours if it is started with
fully discharged batteries. During the cycle, the analyzer should be left On and
not disturbed. At the end of conditioning, the BPI resuit is updated to reflect
the total capacity of the batteries when fuilly charged. This capacity will
diminish over time as the batteries wear (this is normal). At BPIs below 50%,
the user should contact T'TC to obtain new batteries

Alert on Alarm Category Updates — Controls whether a notification message
is dispiayed on the Two Line display when an alarm is detected. If set to “Yes™,
a message flashes until the user verifies the alarm logged in the Alarm Result
Category. Selecting “No” disables the notification message but alarms are still
logged.
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Enable Power Loss Detection — Setting this function to “Yes” enables
detection and incrementing of the Power Loss result in the Summary
Category. When set to “Yes”, the Power Loss resulf increments each time the
analyzer is powered on. The Power Loss result is cleared whenever the
Restart key is pressed. If detection is set to “No™, the Power Loss resuit is not
displayed.

Clear Memory to Factory Defaults — Used to clear the nonvolatile random
access memory (NOVRAM). The choices are NO or YES. A confirmation
popup window is displayed when “Yes” is selected. This window states that
the NOVRAM will be reset to the factory defauits and the analyzer will reboot.
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SECTION 5 TEST RESULTS

5.1 INTRODUCTION

This section provides information on the T-BERD 950 Two Line Display and
the test results available for the mainframe, T1 interface, and BER festing.

5.2 TWO LINE DISPLAY

Test results for the T-BERD 950 are displayed on an L.CD display referred to
as the 2 Line Display. The Two Line Display and associated controls and
indicators, located on the front panel above the keypad, are shown in Figure
5-1. The following paragraphs describe the Display and the use of the controls
and indicators associated with it.

NOTE

Test results can also be displayed on the RESULTS HI graphic
display screen (refer to Section 2.3 for more information on the
Results I1I graphic display screen),
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Figure 5-1 Two Line Display Area

521 LCD

The Two Line Display is a two line by 24 character liquid crystai display
(LCD). The display is divided vertically into two sections; the Results I
Display (left side) and the Resuits II Dispiay (right side). The top line on each
side of the LCD displays the result label. The bottom line on each side of the
LCD displays the result.
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5.2.2 HResulis | Display Controls and indicators

The Results I Display controls and indicators consist of the Resulis 1 Category
keys (up and down arrows), the Results | Select keys (left and right arrows),
and the category LED indicators. The controls and indicators are used as
follows.

* Resulis | Category keys — used to scroll up or down to select the
required result category which illuminates the associated LED indicator.
The available resuits categories include: Summary, Interface, Test Type,
Signal, Time, and Performance.

NOTE

The Alarm category which is available on the Results III screen is
nor available on the Results I or Results I display. '

* Resulis | Select keys — used to display the available results in the
selected category.

5.2.3 Its 1l Displ nirol Indicators

The Results II Display controis and indicators consist of the Results II
Category keys (up and dowr: arrows), the Results II Select keys (left and right
arrows), and the category LED indicators. The confrols and indicators are used
as follows.

* Results Il Category keys —- used to scroll up or down to select the

required result category which illuminates the associaied LED indicator.
The available resulis categories include: Summary, Interface, Test Type,
Signal, Time, and Performance.

NOTE

The Alarm category which is available on the Results T screen is
not available on the Results I or Results I display.

* Results 1l Select keys — used o display the available results in the
selected category.

5.2.4 ipment Receiver Results Controls and Indicato

The EQUIPMENT switch is used to display EQUIPMENT Receiver resulis on
the Two Line Display. Press the EQUIPMENT switch until the EQUIPMENT
Receiver results are displayed on the Results | and/or Results Il side of the
Two Line Display (sec Table 5-1 for the required settings).
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Table 5-1 EQUIPMENT Switch/LEDs Settings
Left | Right . .
LED LED Resulis 1 Display Resulis U Display
Off Off | LINE Receiver results LINE Receiver results
displayed displayed
Off On | LINE Receiver results EQUIPMENT Receiver
displayed results displayed
On Off |EQUIPMENT Receiver LINE Receiver results
results displayed displayed
On On  |EQUIPMENT Receiver EQUIPMENT Receiver
results displayed results displayed

5.3 MAINFRAME TEST RESULTS

The test results available for the T-BERD 950 mainframe are described, in
alphabetical order, in Table 5-2. The table provides the resuit name, the result
category, and a description of the result.

Table 5-2 Mainframe Test Resulis
Result Name Description
Time Category Results
Batt Charge Amount of battery charge remaining.
BPI Indicates the amount of total charge capacity available
{Battery when the batteries are fully charged.
Performance Index)
Date The date displayed in MM:DD:YY format.
Elapse Time Number of hours, minutes, and seconds since a test start
or a test restart.
Time Time of day displayed in 24 hour format in hours,
minutes, and seconds.




SECTION 5 - Test Results
T1 Interface Test Hesults

5.4 T1INTERFACE TEST RESULTS

The test resuits available for the T-BERD 950 T1 Interface are described, in
alphabetical order by category, in the following paragraphs.

NOTE
There are no Test Type or Time Category results for the TI
Interface.
5.4.1 i larm/Status LEDs,

Table 3-3 defines the T-BERD 950 front panel Alarm/Status LEDs as they
pertain fo the T1 Interface.

Table 5-3 Status/Alarm LEDs for T1 Interface

Status/Alarm

LED Description

iliuminates green when the T-BERD 950 detects a T1 signal
with frequency equal to 1,344,000 Hz = 5,000 Hz and a level
greater than -35 dBdsx. The LED indicates at which
RECEIVE input (I.INE 1 or LINE 2) the signal is detected.
The red History LED illuminates when no signal is detected
for a period of 150 ns.

SIGNAL

Hiuminates green when the T-BERD 950 achieve frame
synchronization with the received T1 data stream. The LED
indicates at which RECEIVE input (LINE 1 or LINE 2) the
signaj is detected. The red History LED illuminates when
two out of four received frame bits are in error.

FRAME
SYNC

Iluminates green when the received test pattern is
recognized by the T-BERD 950 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.

PATTERN
SYNC




SECTION 5 - Test Results

T1 Interface Test Results

Table 5-3  Status/Alarm LEDs for T1 Interface (Continued)
Status/Alarm Description
LED P

B8ZS which RECEIVE input (LINE | or LINE 2) detected the

Illuminates green when the T-BERD 950 detects Bipolar 8-
Zero Substitution clear-channel coding. The LED indicates

B8ZS coding. The red History 1L.ED 1lluminates when the
B8ZS code is no longer detected at the corresponding input.

Tlluminates red when the T-BERD 950 detects an Alarm
Indication Signal. The LED indicates on which RECEIVE
input {LINE 1 or LINE 2) the AIS is detected. The red
History LED illuminates when the AIS is no longer detected.

AlS

YELLOW | or LINE 2) the yellow alarm is detected. The red History
ALARM LED illuminates when a yellow alarm is no longer detected.

Tiiuminates red when the T-BERD 950 detects a yellow
alarm. The LED indicates on which RECEIVE input (LINE 1

Neither the Status nor the History LED iHuminates if T1
frame sync has not been achieved.

mar A\ It

The Summary category automatically displays key results that are non-zero or
out-of-specification. The following resulis appear in the Summary category
when the particular error conditions are detected.

BPVs (Bipolar Violation Count) — Interface Category

CRC Errors — Interface Category

Frm Errors (Frame Errors) — Interface Category

Frm Los Sec (Frame Loss Seconds) — Interface Category

Power Loss — Summary Category Only — A count of the number of
times power has been lost since the last time the TEST RESTART
key was pressed. Pressing the TEST RESTART key clears this
result. This result can be epabled/disabled by a setting on the AUX
sCreen.

T1Alarm Sec (T1 Alarm Seconds) — Summary Category Only —
Count of test seconds when at least one of the following status
results was present for a portion of the test second: Yellow Alarm,
AlS, or insufficient Pulse Density.

Timing Slip — Signal Category — Measurement of the accumulated
difference between the Tl clocks: Rx Line is source and Rx
Equipment is reference input (Monitor mode only).
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NOTE

If all vesults are zevo for the LINE or EQUIPMENT receiver, the
message “All Results OK” is displayed on the appropriate
side of the Two Line Display. If all results are zevo for the LINE and
EQUIPMENT receivers, the message “All Results OK" is
displayed on both sides of the Two Line Display.

54.3 Intert

t r t

The Interface category results are described in Table 5-4.

Table 5-4  Interface Category Results

Result Name Description
BPVs Number of BPVs detected in the received signal (that are
{Bipolar Violations) | not embedded in valid B8ZS sequences) since start of

test.

BPV Rate Ratio of BPVs received over total bits received.
BPV Seconds Number of test seconds in which a BPV was received.
(BPV Error
Seconds)
COFA Count Number of times a Change of Frame Alignment occurred
(Change of Frame | during the test.
Alignment Count)
CRC Errors Number of CRC-6 errors detected since the beginning of
{CRC-6 Errors) the test.
CRC Err Sec Number of test seconds in which a CRC-6 error
(CRC-6 Error occurred.
Seconds)
CRC Er Rate Number of CRC-6 errors received divided by the total
(CRC-6 Error Rate} | number of CRC-65 received.
Ex Zero Cnt Count of the number of strings of eight or more
(Excess Zeros consecutive zeros in B8ZS or 16 or more zeros in AML
Count) Does not count if pattern sync present.
Frm Errors Number of frame errors recetved since start of test
(Frame Errors)
Frm Er Rate Number of frame errors received divided by the number
(Frame Error Rate) | of framing bits received.
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Table 5-4

Interface Category Resulis {Continued)

Resuli Name

Description

Frm Er Sec Number of test seconds in which a frame error oceurred.
(Frame Error

Seconds)

Frm Los Cnt Count of the number of times frame synchronization has

(Frame Loss Count}

been lost during the test.

Frm Los Sec
(Frame Loss

Count of test seconds in which frame synchronization
was not present for any part of the second.

Seconds)

Bev Byte Displays the receive data bytes for all channels in hinary
{Receive Byte) format.

bDS Rx Byte Displays the receive data byte for the current DSO under

(DDS Receive Byte)

test in binary format. Valid only with DDS payload.

DDS Rvc Code
{DDS Receive

Displays the received control code, by name when one is
detected. When 1o control codes are detected, the

Code) message Non Ctrl is displayed. Table 5-5 lists the
Receive Codes by name and binary. (Codes are
transmitted left to right).

Table 5-6 DDS Conirol Codes

Control Code Binary
ASC (Abnormal Station} NOOI 1110
BLOCK (Block Code) S000 1010
CHAN LPBK (Channel Loopback) S010 1000
CTRL IDLE (Idle) SIi1 1110
DATA IDLE (Data Idle) SI111111
DSU LPBK (DSU Loopback) 5010 1100
FEV (Far End Voice) $101 1010
LBE (Loopback Enable) S101 0110
LD ACK S011 0010
LPBK ID (Loopback 1D} S101 0001
L.8C DSU (Data Service Unit Loopback Select) SO11 0001
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Table 5-5 DDS Control Codes (Continued)

Control Code Binary
LSC NEI (Network Element Indicator Loopback Select) | S100 0001
MA (MJU Alert) S11140010
MAPO (MAPO Confirmation) 50010011
MAP1 (MAP1 Confirmation) 51101101
MOS8 (Mux Out Of Sync) NOOI 1010
OCU LPBK {OCU Loopback) 5010 1010
RELEASE (Release Code) S111 1060
TEST (Test Code} S001 1100
TA (Test Alert) 51101100
TIP (Transition In Progress) S011 1010
UMC (Unassigned Mux Channel) NGO1 1000

5.4.4 Signal Category Results
The Signal Test Type category results are described in Table 5-6.

Table 5-6  Signal Category Resulls

Result Name Description

ABCD Bits Displays the status bits for all 24 channels. When
framing is set to SF the AB bits are displayed, resuits
could be 0, 1, or T (toggling between 0 and 1; only when
QRSS is selected). When framing is set to ESF the
ABCD bits are displayed. Only displayed on the
RESULTS I screen.

Max Zeros Count of the maximum number of consecutive zeros on
(Maximum the T1 receiver since initial signal present (counts 0 to
Consecutive Zeros) | 250 with overflow indication).

R Lvi, dBdsx Level of received signal in dB relative to a standard 6
(Receive Level in volt base-to-peak signal (DSX level). Measurement
dBdsx) range is +6.0 dBdsx to -40.0 dBdsx with over and under

value indication.
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Table 5-6

Signal Category Resuits {Continued)

Result Name

Description

Rev Lvl, dBm
{Receive Level in
dBm)

Power level of an all-ones signal. Measurement range is
+23.0 dBm to -23.5 dBm (with over and under value
indication).

Rev Lvi, Vpp
{Receive Signal
Level in Volis peak-
to-peak)

Level of the received signal in peak-to-peak volis.
Measurement range is 12 V to 1 V if under 1V the range
i80.99Vw005V

<Rev Lvl, V
{Negative Receive
Level in Volis)

Level of the received signal in volts, measured on
negative T1 pulses.

+ Rev Lvl, V
(Positive Receive
Level in Volts)

Level of the received signal in volis, measured on
positive T1 puises.

Rx Freq, Hz
{Receive Frequency
in Hertz)

Current measurement of the receiver clock frequency in
Hertz (1 Hz resolution from 0 to 9999999 Hz).

Sig L.os Cnt
(Signal Loss Count)

Number of times the signal has been lost.

Sig L.os Sec (Signal
Loss Seconds)

Count of test seconds in which the signal was not present
for any part of the second.

Spx Cur, mA Measurement of the simplex current, in milliamps, on the
(Simplex Current in | TI Line or T1 Equipment pair. Measurement range is 0 -
milliamps) 250 mA with accuracy of £10% or 2mA, whichever is
greater, with over range indication.
NOTE: Only available on TX/RX pair side when in
TERMINATE mode.

Timing Slip Measurement of the accumulated difference between the
T1 clocks: Rx Line is source and Rx Equipment is
reference input.

NOTE: Only available on LINE side when in Monitor
mode,

Tx Freq, Hz Current measurement of the transmitter clock frequency

{Transmit Frequency |in Hertz (1 Hz resolution from 0 to 9999999 Hz).

in Hertz)
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Table 5-6  Signal Category Results (Continued)

Result Name Description
P-P Wndr, Ul Total deviation of the positive-to-negative peak wander
(Peak-to-Peak since the beginning of the test, measured in unit intervals
Wander) {(UIs).
NOTE: Only available on LINE side when in Monitor
mode.
15m Wndr, Ul Maximum peak-to-peak wander deviation over any 15

{Maximum Peak-to- | minute period of the test. Not available during first 15
Peak Wander over | minutes of the test, updated every minute thereafter.

15 minutes) NOTE: Only availabie on LINE side when in Monitor
mode.
24h Wndr, Ul Maximum peak-to-peak wander deviation over any 24

{Maximum Peak-to- | hour period of the test. Not available during first 24
Peak Wander over hours of the test, updated every hour thereafter.

24 hours) NOTE: Only available on LINE side when in Monitor
mode.

+ Pk Wndr, Ui Maximum positive peak wander deviation since the

{Maxirmum Positive | beginning of the test, measured in Uls.

Peak Wander) NOTE: Only avaiiable on LINE side when in Monitor
mode.

- Pk Wndr, Ul Maximum negative peak wander deviation since the

{Maximum Negative | beginning of the test, measured in Uls.

Peak Waader) NOTE: Only available on LINE side when in Monitor
mode.

5.5 BER TEST RESULTS

The test resulis available for the T-BERD 950 BER testing are described, in
alphabetical order by category, in the following paragraphs.

NOTE

Interface, Signal, and Time category results are not applicable to
BER testing.
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5.5.1 tego it

The Summary category automatically displays key results that are non-zero or
out-of-specification. The following results appear in the Summary category

when the particular error conditions are detected.

Bit Errors — Test Type Category
Pat Slips (Pattern Slips) — Test Type Category

552 Tes!Type Category Resuils
The Test Type category results are described in Table 5-7.

Table 5-7 Test Type Category Results

{Current SyncTest
Pastern)

Result Description
Bit Errors Count of the received bits that have a value opposite that
of the corresponding transmitted bits, after pattern
synchronization has been achieved.
BER Ratio of bit errors to received paitern data bits,
(Bit Error Rate)
Cur ST Patt Displays the current SyncTest pattern.

Errored Sec
(Errored Seconds)

Count of test seconds where one or more bit errors
occurred.

EFS
(Exror Free Seconds)

Count of the seconds during which pattern
synchronization was maintained through the entire
second and no bit error occurred.

%EFS
(Percent Error Free
Seconds)

Ratio, expressed as a percentage, of error free seconds to
the total number of seconds during which pattern
synchronization was maintained through any part of the
second.

(Pattern Slips)

Pat Los Sec Count of the total number of seconds, after initial pattern
(Pattern Loss synchrenization, where pattern synchronization was not
Seconds) present for any length of time.

Pat Slips Count of the total number of pattern slips detected since

the beginning of the test.

5-11



SECTION 5 - Test Results

BER Test Results

Table 5-7 Test Type Category Results (Continued)
Result Description
PatSyncloss Pattern synchronization loss count.
(Pattern
Synchronization
Loss)
RT Delay ms Rourd trip delay in milliseconds for T1 applications
(Round Trip Delay | (Resolution is 20 us).

in mitliseconds)

NOTE: Onily applicable when a delay pattern is selected.

SyncTest Results
(Synchronous Test
Results)

Displays the following test results for cach pattern used
in Bridgetap or Multipat testing: Bit Errors, Sync
Seconds, and Errored Seconds.

5.5.3 Performance Category Results

The Performance category results are described in Table 3-8,

Table 5-8 Performance Category Results

Result Description
Avail Sec Count of available seconds per CCITT G.821.
(Available Seconds)
% Avail Sec Ratio, expressed as a percentage, of available seconds to
(Percent Available the number of test seconds.
Seconds)
Consec SES Count of the number of groups of three or more
{Consecutively contiguous seconds in which an error rate greater than
Severely Errored 1072 was detected in each second.
Seconds)
Deg Min The number of blocks of 60 non-severely errored,
{Degraded Minutes) | available seconds in which the average BER was worse

than 10°.

%Deg Min Ratio of the number of degraded minutes to the number
{Percent Degraded | of minutes derived from available, non-severely errored
Minutes) seconds, expressed as a percentage.
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Table 5-8

Performance Category Resulis (Continued)

Result

Description

G.821 EFS (Error
Free Seconds,
G.821)

Number of available seconds in which no bit errors
oceurred

G.821 %EFS
(Percent Error Free
Seconds, G.821)

Ratio of the number of available seconds in which no
errors were detected to total number of available
seconds.

SES
{Severely Errored
Seconds, G.821)

Count of the seconds in which the bit error ratio was
greater than 107 within available time.

%SES
(Percent Severely
Errored Seconds,
G.821)

Ratio, expressed as a percentage, of severely errored
seconds to the number of available seconds.

Unavail Sec
{(Unavailable
Seconds, G.821)

Count of unavailabie seconds per CCITT G.821.

5.5.4 Alarm Messages

Table 5-9 provides a list of resuits which appear on the RESULTS III Alarms
Page along with a description of the atarm.

Table 5-8 RESULTS #ll Alarms Page

Result Description
Not B8ZS Seq Det | Indicates B8ZS line coding is not present.
(Not B8ZS

Sequence Detected)

Pulse Den Violatn
(Pulse Density
Violation)

Indicates that a T1 pulse density violation which is
triggered when 12.3% of the incoming pulses are spaces.
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Table 5-8 RESULTS ill Alarms Page (Continued)

Resuit

Description

DS Idle Present

Indicates the receiver has detected a DS idie code as
defined by ANSI T1.403. This condition will also
illuminate the YELLOW ALARM LED (ESF framing)
or a blinking YELLOW ALARM LED (D4 framing).

Excess Zeros Det
(Excess Zeros

Indicates more than 15 consecutive zeros have been
detected.

Detected)

inv Pattern: Sync Indicates pattern synchronization was achieved by
(Iaverted Pattern inverting the received pattern.

Sync)
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SECTION 6 PRINTER OPERATION

6.1 INTRODUCTION

The T-BERD 950 printer subsystem works with a printer through the RS-232
interface (25-pin D connector). It supports the TTC PR-40A (DPU-411) and
compatible printers. The T-BERD 930 printer serial interface can operate at
speeds up to 9600 bps.

6.1.1 Printer Configuration
The T-BERD 950 printer supports commor data rates up to 9600 bps (300,
1200, 2400, and 9600) of even, odd or no parity. It suprorts the follow on line
terminator (CR, or CR/LF, LF, NONE) for the printer output. Standard RS-232
out-of-band flow control; stop bits and data length are also supported.

6.2 PRINTING

The T-BERD 950 printer performs manual prints by pressing the Print Screen
softkey on the graphical display screen. This generates a Priat Screen of the
cutrently active graphical display sereen (“Main,” “Setup,” “Results 111" or
“AUX™).

The system prinis based on your input for the AUX Screen Printer
configurations. You can specify Timed Prints that generate Print Screens.

The T-BERD 950 uses the 39 column print format. Prints contain headers that
show the product identifier, print type, user site, II) specification, and the date
and time of the print. The site and ID fields can be configured from the AUX
screen.

The site field is a string of from 1 up to 6 hex digits (i.e. “A1”). The 1D field is
a string of 2 numeric digits (00..99). The default of these fields is a blank space
{ ). The time stamp is captured when screen capture is obtained for the
print.

6.2.1 Manual Print Screen

With the T-BERD 950 printer, you can print the contents of the currently-
active graphical screen display. Press the Print Screen softkey. Except for the
screen borders and softkeys, they are shown as displayed on the screen. Figure
6-1 is an example of the T-BERD 950 Print Screen.
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T-RERD 950 Print Screen

13:44:24 07/17/1998 SITE: ID:

Test: Tl BERT Test Type
LINE

Bit Errors 3

Pat Slips g

BER 5. E-08

Errored Sec 2

EFS 3o

EEFS 94.74%

Pat Los Sec G

RT Delay,ms N/A

Pat SyncLoss O

Inv Pattern FALSE

Synctest ID N/A

Synctest - Line N/A

Figure 6-1 T-BERD 950 Print Screen

6.2.2 Timed Print Screen

The T-BERD 950 prints the current screen at a specified interval. Select this
option as described in Section 6.2.4. Specify the time interval up to 999 hours
in hours and 99 minutes.

6.2.3 Non-Volatile Storage of Prinis
When a print is initiated, data is stored in non-volatife RAM (NOVRAM). This
allows you to turn off the T-BERD 950 and retain the print buffers that have
not been printed. If you connect it to a printer at 2 later time, the T-BERD 950
will resume printing until the buffers are empty.

NOTE

With the T-BERD 930 printer option, you can store screen
information when you are out in the field and print it out later,

Always keep in mind that the T-BERD 950 printer has a fixed amount of
NOVRAM reserved for storing print data. It can store at least 10 prints. These
prints can be one or more manual or timed prints. If a priat request is received
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and there is not enough memory to store the print data, the T-BERD 850 does
not store the print data. Instead, it alerts you to this condition by flashing the
“Print Buffer Full” message on the 2-line display.

To temporarily clear the “Print Buffer Full” message, you can disable
automatic printing in the AUX screen or press the Restart button. However,
the message will reappear when another print request generates and the buffer
is full. This is a reminder to you to clear the condition. The 2-iine message is
removed when the buffer becomes available.

You can use a configuration from the AUX Screen to clear the print buffer
stored in NOVRAM. After setting the configuration to YES, you will be asked
to confirm the operation using the softkeys. At this time you may confirm to
clear the buffer or cancel the operation. The print buffer is cleared when you
change the software version. Configuration errors and other system etrors do
not affect the print storage.

LSEr INteria oniguratior ] EMEenss
The AUX screen is used to configure the Printer option for the T-BERD 950.
The Scroil 1l and Select I keys arc used to control this selection area. In the
following paragraphs, the Scroll I keys are used to select the active selection
iine and the Select 1T keys (unless stated otherwise) are used to cycle through

the available choices.

NOTE

The screen displays the § MORE { indicator on the bottom
selection line in the test type category. If the display has been
scrolled down to the point that there are selection lines hidden at
the top of the display the | MORE T indicator is displayed on the
top selection line.

Printer — Select one of the following choices. The defauit is HIDE.
HIDE - Hides the options.
DISPLAY — Displays other options to set up the print configuration.

NOTE

If Printer DISPLAY is selected, the remainder of the options are
displayed on the AUX screen.

Site — Identifies the Site on the Print Header. Enter six characters of hex
digit or leave blank. The defauls is blank.
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I — Identifies other characteristics of the site on the Print Header. Enter
two characters of 0 to 9 or leave blank. The default is blank,

Timed Print Screen — Prints the current screen test results at a specified
interval. Select ON or OFF.

Interval — HHM:mm Enter the print time. This only displays if the
Timed Prints screen selection is ON. The default is 1:00 {one hour).

Clear Print Buffer — Use the Softkeys to select YES or NO. The default is
NO. A dialog screen pops up to confirm your selection.

Printer Port — Use to select Printer Port options. Set the options based on
your printer configuration. The default is HIDE.

HIDE — Hides the options.
DISPLAY —— Displays other options o set up the printer port.

NOTE

If Printer Port DISPLAY is selected, the remainder of the options
are displayed on the AUX screen.

Data Rate Select the Baud Rate of 300, 1200, 2400, 4800, or 9600.
Default is 9600,

Stop Bits — Sclect the Stop Bits 1, 1.5, or 2. Defaultis 1.
Data Length — Select the Data length 7 or 8. Default is 8.
Parity — Select Parity of EVEN, ODD, or NONE. Default is NONE.
Terminator — Select the termination of the Print. Defanlt is CRLF,
CRLF — Carriage Return and Line Feed
CR — Carriage Return only
LF — Line Feed only
NONE — None
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SECTION 7 OPTIONS

7.1 INTRODUCTION

This section lists the options available for the T-BERD 950 Communications
Analyzer. The available options, each described in a separate subscction,
include:

* Digital Data System Local Loop Option — Model No. TB950-LL.
* pProtocol Services Board — Model No. TB950-PSB.

* Frame Relay Option — Model No. TB950-FR (requires Protocol
Services Board).

* |SDN Primary Rate Interface Option — Model No, TB950-PRI (requires
Protocol Services Board).

* PCM TIMS Option — Model No. TB950-TIMS.
* Signaling Option — Model No. TBS350-5IG.

* [SDN Basic Rate Interface Option — Model No. TB950-BRI (requires
Protocol Services Board).

NOTE

The Graphical Display SETUP screen displays presenied in the
following option sections are representative of a typical SETUP
screen display. The actual SETUP screen displayed by the analyzer
may vary due to the parameter choices selected or subsequent
software or hardware enhancements to the analyzer.
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DDS LL OPTION

1 GETTING STARTED

This section provides operating information for the Digital Data System Local
Loop (DDS LL) option. The section is divided inte the following subsections:
Getting Started, Graphical Display Screens, and Test Results. The following
paragraphs describe the contents of each of the subsections.

¢ Subsection 1 — Getting Started: This subsection provides an option
description and the specifications for the option.

* Subsection 2 — Graphical Display Screens: This subsection provides a

description of the Graphical Display Setup screen as it applies to the DDS
LL option.

® Subsection 3 — Test Resuits: This subsection provides a description of
the DDS LL option test resulis.

1.1 OPTION DESCRIPTION

The DDS Local Loop option enables the user to test from and apalyze the DDS
four-wire local loop. The electrical interface for the option is the eight position
RI-45 connector. This connector is compatible with both the RJ-45 (keyed, 8
position, 8 conductor) and RJ-48 (non-keyed) modular plugs. Only four
conductors are used on the connector, Table DDS-1 explains the RI-45
connector pin assignments in the various operating modes of the DDS Local
1.00p option.

Table DDS-1. RJ-45 Pin Assignmenis

Pin Function Pin Function
No. No.
OCU-DP Emulation Mode
1 R (Receive Data, Ring Lead) 5 Not Used
2 T {(Receive Data, Tip Lead) 6 Not Used
3 Not Used 7 T1 (Transmit Data, Tip Lead)
4 Not Used 8 R1 (Transmit Data, Ring
Lead)
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Table DDS-1. RJ-45 Pin Assignments {Continued)

;i:‘ Function ;? Funstion
DSU/CSU Emulation Mode
1 R (Transmit Data, Ring Lead) 5 Not Used
2 T (Transmit Data, Tip Lead) 6 Not Used
3 Not Used 7 T1 (Receive Data, Tip Lead)
4 Not Used 8 R1 (Receive Data, Ring Lead)
Monitor Mode
1 R (Receive Data, Ring Lead) 5 Not Used
2 T (Receive Data, Tip Lead) 6 Not Used
3 Not Used t T1 (Receive Data, Tip Lead)
4 Not Used 8 R1 (Receive Data, Ring Lead)

1.2 OPTION SPECIFICATIONS
Table DIDS-2 lists the specifications for the DDS Local Loop Option.

Table DDS-2. Option Specifications

ftem

Specification

Data Formais

Standard DDS — Two information bands
utilized: the primary data channel, and
out of band control codes (transmitted as
BPV sequences).

DDS with Secondary Channel — Three
information bands utilized: the primary
data channel, the secondary channel, and
inband control codes.

Primary Channel Data Rates

2.4, 4.8, 9.6, 19.2, 38.4, 56, and 64 kbps.

Secondary Channel Data

Only the Idle, 511, and 2047 BER testing
patterns are available — inband flow
control is not available.

Clock Source

Recovered timing from received signal or
internal synthesizer {menu selectable).
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Table DDS-2. Option Specifications {Continued)

ltem

Specification

Receive Signal
Connection:

Termination Impedance
Bridging Impedance
Operating Range

OCU-DP mode: RJ-45 pins 1 & 2.

DSU/CSU mode: RI-45 pins 7 & 8.

MONITOR mode: RF-45 pins 1 & 2 and 7
& 8.

Balanced, 135 Q £5%.

Greater than 1900

+6.0 dB fo 45 dB minimum (56 kbps and
64 kbps) -OR- +6.0 dB to -40 dB
minimum (all other data rates).

Transmit Signal
Connection:

Termination Impedance

Output Levels

OCU-DP mode: RI-45: pins 7 & 8.
DSU/CSU mode: RJ-45: pins 1& 2.

Bailanced, 135 € +5%.

0, -3, -6, and -9 dB of simulated cable
attcnuation.

Test Modes

Terminate, Monitor or LLB (Line Loop
Back)

Emulation Modes

DSU/CSU, OCU-DP or Metallic

Simplex Current
Input Level
Measurement range

OCU-DP mode current output

+30 mA maximum.
+26 mA with an accuracy of +10% or 2
mA.,

4 mA to 20 mA depending on the length of
the span

Error Insertion
Operation
Error rate
Frror insert type

Single or continuous.

1E-3.

Primary or secondary channel logic, BPV,
L&BPV, or Frame.

Loop Response

V.54
DSU/CSU
Disabled
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1.21 Option Messages
The messages that may appear on the analyzer front panel displays during
testing are provided in Table DDS-3.

Table DDS-3. Option Messages

Message Category Message

Receive Messages Preexisting Loop Present
In Loopback
Sealing Carrent Loss (Alarm message)

Originating Messages Transrrﬁ.tting Loop Up
Transmitting Loop Down

2 GRAPHICAL DISPLAY SETUP SCREEN

This subsection provides descriptions of the analyzer Graphical Display
SETUP screen (see Figure DDS-1) as it applies to the DDS LL option.

Titie Bar snterface: PR8-LL {Test Type: BERT
(— Mode: TERMINATE {Pattern: 2047
Em)laces DSU/CSUT i8lk Type: PAT LENCTH
eri Rates SEkbps {Rrr Insg Type: LOGLC
Bec Chan: QFE
LBO: ode
T Clock: RECOVIRED
Selection Loop Resn: DISARLED
Area Ly —4

Softkey F o & 4 - . . 4
Deseriptions Softkey 1 softkey 2{ Softkey 3 Softrkey 4

Figure DDS-1. DDS LL Option Setup Screen
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2.1 DDS LOCAL LOOP INTERFACE SETUP SCREEN
The DDS Local Leop Interface setup screen is used to configure the DDS-LL
interface. The DS LL Interface parameters and the available choices for those
parameters discussed in the following paragraphs. The Seroll  keys are used to
select fhe active selection line and the Select [ keys (unless stated otherwise)
are used to move forward or backward through the available choices.

Mode — Enables selection of the operating mode (default value is
TERMINATE), The choices include:

TERMINATE — Selects Terminate mode, the input signal is terminated at the
receive side, and a totally independent signai is generated for the output.

MONITOR — Selects moenitor mode (requires special DDS LL “Y” Cable,
TTC part # 80-31591). The analyzer receives on both the T1/R1 pair and the
T/R pair. In this mode the receive input is set to a high impedance bridge
termination.

LLB — Selects Line Loop Back mode, which causes the analyzer to act as a

repeater. All data received is echoed unchanged on the ransmitter output,

Emulate — (Terminate mode only} Enables selection of the emuiation used by
the anaiyzer (default value is DSU/CSU). The choices include:

DSU/CSU — Selects DSU/CSU emulation. The analyzer receives on the
T1/R1 pair and transmits on the T/R pair In this emulation type the
following parameter choice is avaiiable:

Tx Clock — enables selection of the fransmit timing source (default value
is RECOVERED). The choices include:

RECOVERED — Selects the LINE receiver clock as the transmit {iming
source.

INTERNAI. — Selects the internal frequency synthesizer as the transmit
timing source.

Loop Resp — Selects the type of loopcode response performed by the
analyzer (default vaiue is DISABLED). The choices include:

V.54 — Enables V.54 loopcode response by the analyzer.

DSUW/CSU — Enables DSU/CSU type loopcode response by the
analyzer.

PISABLED — No loopecode response.
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NOTE

in the DSU/CSU emulation, DSU/CSU Loop Resp responds to both
alternating and latching CSU loop back requests and alternating
and latching DSU loopback requests. Latching DSU is valid in
framed formats (secondary channel and 64 kbps} only,

Loop Tx — Selects V.54 loopcodes to be transmitted by the analyzer.

OCU-DP — Selects OCU-DP emulation. The analyzer receives on the T/R
pair and transmits on the T1I/R1 pair. Tx Clock is set to Internal. In this
emulation type the following parameter choices are available:

NOTE

The T-BERD 950 when configured for OCU-DP mode can drive a
non-repeater span up to 18000 feet. The OCU-DP mode simplex
current conforms to 4-20 mA, 7-28 V which will not power d
repeater located on the span.

Loop Resp — Seiects the type of loopcode response performed by the
analyzer (default value is DISABLED). The choices include:

V.54 — Enables V.54 loopcode response by the analyzer.
DISABLED — No loopcode response.

Loop Tx — Selects the type of loopcode transmitted by the analyzer
{default value is V.54). The choices include:

V.54 — V.54 loopeodes are transmitted by the analyzer.
LAT CSU — Selects Iatching CSU (sealing current reversal).

METALLIC —— Enables metallic loop testing and tip-ring short metallic
testing. The following parameter is available:

Shorts — Enables selection of the type of cable test to be performed
{defauit value is TX-to~RX). The choices include:

TX-to-RX — Connects the transmit tip (T) and ring (R) to the receive tip
(T1) and ring (R1) respectively, via a metallic short.

TIPS-to-RINGS — Connect the transmit pair tip and ring and the receive

pair tip and ring via a metallic short.

NOTE

In Metallic emulation, no DDS-LL results are gathered and BER
testing is not performed.
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Pri Rate — (Terminate mode only) When selected, enables selection of the
data rate for transmission and analysis (default value is 56kbps). The choices
include: 2.4, 4.8, 9.6, 19.2, 38.4, 56kbps, or 64 kbps.

When Pri Rate is set to 2.4, 4.8, 9.6, 19.2, 38.4, or 56 kbps the secondary
channel parameter choices are available,

Sec Chan - Turns the secondary channel ON or OFF (default value is
OFF). When set to ON, the following choices are available.

Analysis Chan — Selects the channel on which analysis is performed
{default is PRI. The choices include:

PRI — Performs analysis on the Primary channel.
SEC — Performs analysis on the Secondary channel

Sec Chan Tx — Selects the type of data inserted on the secondary channel
(default value is §11). The choices include:

IDLE — Inserts idle code on the secondary channel.
511 — Inserts the 511 BER test pattern on the secondary channel.
2047 — Inserts the 2047 BER test pattern on the secondary channel,

LBO — (Terminate mode only) When selected, enables emulation of four
different cable losses for the output signal level (defauit value is 0dB). The
selected cable loss affects the transmit data only at the connectors. The choices
include:

0 dB — Sets the primary output (TX} to no line build-out (0 dB attenuation).

-3 dB — Provides -3 4B line build-out, atfenuating the output with 3 dB of
simulated cable loss,

-6 dB — Provides -6 dB line build-out, attenuating the output with 6 dB of
simulated cable loss.

-9 dB — Provides -9 dB line build-out, attenuating the output with 9 dB of
simulated cable loss.

2.2 TEST TYPE SETUP SCREEN

The Test Type setup screen is used to configure the test to be performed. The
Scroll I and Select Il keys arc used to control this selection area. In the
foliowing paragraphs, the Scroll il keys are used to select the active selection
line and the Select Il keys (unless stated otherwise) are used to move forward
or backward through the available choices.
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Bl Type — When selected, enables selection of the block length for the
currently selected pattern (default vatue is PATT LNGTH). The choices include:

PATT LNGTH — Sets the block length to the length of the currently selected
pattern.

USER DEF - Enasbles the user to set a specific block length for the selected
pattern. When selected the following menu choice is available:

Blk Length — Enables setting the block length to any value between 30
and 100000 {default value is 1000). The keypad is used to enter the desired
vaige, In addition, the SELECT Hl keys can be used 1o change the entered
vaiuze. The delete (DEL} key is used to delete the right-most digit of the
block length.

Err Ins Type — (Terminate Mode only) When selected, enables selection of the
type of error to be inserted in the data stream when the ERROR INSERT key is
pressed (default is LOGIC). The choices include:

LOGIC — Enables insertion of bit (logic) errors. Single errors or an error
raie can be selected.

BPV — Fnables insertion of bipolar violation errors. Single errors or an
error rate can be selected.

L&BPV — Enables imsertion of logic and bipolar violation errors. Single
erTors Or an error rate can be selected.

NOTE

The logic and BPYV errors are generated independently and are not
guaranteed to coincide (e.g., the logic and BPV errors may not be
generated on the same bir). In addirion, the amount of errors
inserted is determined by the use of the front panel Error Insert key.
Press the Error Insert key once to insert a single ervor. Press and
hold the Error insert key for approximately two (2) seconds to
insert errors at a rate of Ix10-3, pressing the Error Insert key again
to cancel the rate.

FRAME — Enables insertion of a single frame error (Sec Chan must be set
to ON).

NOTE

The number of frame errors inserted is set using the T1 BERT Test
Type Setup screen. The errors are inserted using the ERROR
INSERT key.
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2.3 RESULTS Il SCREEN

Refer to Section 2, of the T-BERD 9350 User’s Manual for a detailed
description of the RESULTS III screen usage. A fypical DDS LL Interface
Category RESULTS IIT screen is shown in Figure DDS-2.

witle Bar Test :DDSLL BERT Interface

et

EQULy
BEVe G
RFV Rabe
Roy Byte
Rev Code
Zaiect? DEs Fri 2rr
Selection .
) % oGS ate

[

Lrea

OQOOO(DOQZ
Do S OO

.

Softkey
Descriptions

Softkey liSottkey 2|Softkey 3iSofthey 4

Figure DDS-2. Typical RESULTS Ill Interface Screen

2.4 AUX SCREEN

Refer to Section 2.6 of the T-BERD 950 User’s Manual for a detailed
description of the AUX screen usage.

3 TEST RESULTS

This subsection provides information on the analyzer Two Line Display and
the test results available for the DDS 1L option.

3.1 DDS LL OPTION TEST RESULTS

Test results for the DDS LL option are displayed on the analyzer Two Line
Display. The Two Line Display and associated controls and indicators are
located on the front panel above the keypad. Refer o Section 5 of the T-BERD
950 User’s Manual for a detailed description of the Two Line Display.

Test results can also be displayed on the RESULTS IH graphic display screen
{refer 10 2.3 of the T-BERD 930 User’s Manual for more information on the
RESULTS TH graphic display screen).
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NOTE

There are no Time or Performance Category results for the DDS
LL Interface.

being received.

NOTE

A red illuminated LED indicates the Status/Alarm condition was
previously true or present, since the start of the current test.

3.1.2 Summary Category Resuits

The Summary category automatically displays key resuits that are non-zero.
The following results appear in the Summary category when the particular
error conditions are detected.

BPVs (Bipolar Violation Count) — Interface Category
DDS Frm Err (DDS Frame Errors) — Interface Category

NOTE

If all results are zero for the LINE or EQUIPMENT receiver, the
message “Al1l Results OK7 is displayed on the appropriate
side of the Two Line Display. If all results are zero for the LINE and
EQUIPMENT receivers, the message “All Results OK" is
displayed on both sides of the Two Line Display.

3.2 INTERFACE CATEGORY RESULTS
The Interface category results are described in Table DDS-4.

Table DDS-4. Interface Category Results

Resuit Name Description
BPVs Number of BPVs detected in the received signal since
{Bipolar Violations) | star: of test.
BPV Rate Ratio of BPVs received over total bits received,
Data Mode % Ratio of total conirol bits received in data mode to the

(Data Mode Percent)| count of total control bits received. Applicable only
when secondary channel is active.
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Tabie DDS-4

. Interface Category Results (Continued)

Rasult Name

Description

DDS Frm Err Number of frame errors received since start of test.
{Frame Errors}
DDS FE Rate Number of frame errors received divided by the number
{Frame Error Rate) | of framing bits received,
Recv Byte Data byte samples displayed in binary form. Applicable
(Receive Byte) only when Rate is set to 64 kbps or secondary channel is
active,

Rev Code Displays the received bytes, which are interpreted as
(Receive Code) special network codes, in text form.
Rx Dat Freq Displays the receive data rate of the Primary or
{Receive Data| Secondary channel being analyzed, in bits per second
Freguency) (b/s).

3.2.1 ignal Category Hes

The Signal category results are described in Table DDS-5.

Table DDS-5. Signal Category Resulls

Result Name

Description

Rev Freq, Hz
(Receive Frequency,
in Hertz)

Current measurement of the receiver clock frequency in
Hertz (.01 Hz resolution from 0000.00 to 9999.99 Hz;
0.1 Hz resolution from 10000.0 to 99999.9 Hz).

Rev Lvil, dB
(Receive Level
dB)

in

Power level of an all-ones signal measured in dB.
Measurement range is O dB to -45.0 dB.

Rev Lvl, Vpp
(Receiver Signal
Level in Volts peak-
to-peak)

Level of received signal in peak-to-peak volts.
Measurement range is 1.00 V to 4.00 V if under 1.00 V
the range is 0 V 10 0.999 V.
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Table DDS-5. Signal Category Resuits (Continued)

Result Name

Description

Seal Cur, mA
(Scaling Current)

Measurement of the loop up or loop down sealing
current, in milliamps. Applicable in MONITOR and
EMULATE DSU/CSU modes only.

Timing Siips Measuremens of the difference between the T/R and
T1/R1 receivers while in MONITOR mode.
3.22 Test Type Category Resulis

The Test Type category results are described in Table DDS-6.

Table DDS-6. Test Type Category Results

Result Name Description
Block Cnt' A count of the total number of blocks received.
{Block Count)
Block Errs Number of blocks received since the beginaing of the test
(Block Errors) that contain one or more bit errors.
Blk Er Rate Ratio of the number of blocks with errors to the total
{Block Error Rate) | number of blocks counted.

1. The Block Count result dispiays NOT_READY if the block size is less than
16 bits and the pattern is set to PROGRAM, USER1, or USER2.

3.2.3 Alarm Messages

Table DDS-7 provides a list of results which appear on the RESULTS 1II
Alarms Page along with a description of the alarm.
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Table DDS-7. RESULTS Il Alarms Page

Result Description

Indicates the receive DDS sealing current is less then
+4.0 mA or greater then +20.0 mA on the DDS circuit,
Measurement range is +20 mA to -20 mA, with an
accuracy of =10% or 2.0 mA whichever is greater.
Values greater in magnifude than =20 mA or lower in
magnitude than £4 mA display “Out of Range”.

Seal Curnt Range
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FRAME RELAY OPTION
Getlting Started

FRAME RELAY OPTION

1 GETTING STARTED

This section provides operating information for the Frame Relay option for the
T-BERD 950 Communications Analyzer. The section is divided into the
following subsections; Getting Started, Graphical Display Screens, and Test
Results. The following paragraphs describe the contents of each of the
subsections.

* Subsection 1 — Getting Started: Describes the Frame Relay option and
its specifications.

* Subsection 2 — Graphical Display Screens: Details the Graphical
Display Setup screen as it applies to the Frame Relay option.

* Subsection 3 — Test Results: Explains the Frame Relay option test
resulis.

1.1 OPTION DESCRIPTION

The Frame Relay option, in conjunction with the Protocol Services Board
option, enables the T-BERD 950 Communications Analyzer to transmit and
receive frame relay packets via the T1 interfaces (LINE or EQUIPMENT) or
optional interfaces (¢.g., TB950-LL DDS Local Loop Interface).

The Frame Relay option enables generation of frame relay packets with
various traffic scenarios which include; varying the frame size and link
utilization (throughput), and the ability to send data in a random or bursty
manner, Tn addition, the Frame Relay option enables the coilection of basic
protocol test results concerning the frame reay circuit under test. Test results
are collected on one specific Data Link Connection Identifier (DLCT) and on
the aggregate frames for all DLCIs. Refer 1o Section 3 for a complete listing of
the test resuits available for the Frame Relay option.

111 0 ing Mo

The Frame Relay option operates in one of two modes, either Terminate mode
(Drop & Insert mode also available for T1 interface) or Monitor mode. The
following paragraphs discuss each mode in detail.
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1.1.1.1  Terminate Mode

In Terminate mode the opiion utilizes one receiver/transmitter pair. The option
transmits/receives frame relay packets at rates up to 1.544 Mbps. The analyzer
can emulate the following types of link management (CPE only): LMI Rev. 1
or T1.617 Annex D. In addition, the analyzer can transmit TTC test frames (see
Figure FRM-1) to test provisioned circuits, in a loopback configuration or in
conjunction with another T-BERD 950 (or a TTC FIREBERD 6000 with the
Frame Relay Option instalied).

0 0 0 0 ©C 0 1 1|Control(Ul)=0x03

0 0 00 0 0 0 {0 pad

10 00 00 00 NLPID = SNAP {0x80}

¢ 0 00 00 0O

6 1 60 0 0 C 0 OUI =TTC (0x00404d)

o1 00 1 1 01

00 00 00 Q00O

“““““““““““““““ PID = Sequence Number Only Test
00 00 00 0 0 ; (0x0001)

The “QUICK BROWN FOX" pattern
or a “User-Defined” pattern repeated
for the length of the frame

Figure FRM-1. TTC Test Frame Format
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1.1.1.2 Monitor Mode

Monitor mode enables the user to monitor frame relay circuits from both
receivers simultaneously and accumulate basic layer 2 statistics. The
accumulated resuits for each receiver can be displayed separately.

1.2 OPTION SPECIFICATIONS
Table FRM-1 lists the specification for the Frame Relay option.

Tabie FRM-1. Option Specifications

ltem Specification
Test Modes Terminate
Drop & Insert (T1 Interface only)
Moniior
Link Management Analysis | LMIRev. 1
T1.617 Annex D
Auto
None
Test Frame Structure TTC Test frames
Ping Testing ICMP Echo Test
NLPID Encapsulation
1.2.1 ti ]

The foliowing message flashes in the Two Line Display when frames are
dropped by the receiver: Rev Overflow In addition, the Pattern Sync LED
illuminates when frame relay raffic is present.

2 GRAPHICAL DISPLAY SCREENS

This subsection provides descriptions of the analyzer Graphical Display
SETUP screen (see Figure FRM-2) as it applies {o the Frame Relay option

(utilizing the T1 interface).
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Title Bar {ncerface: T1 |Test Type: PR Relay

F' Mode: TERMINATE |Results for: Rx DLCI

Framing: ESF|Rx DLCI: 18

Line Coding: BBZS |Tx DLCL: &

Line Rx In: TERM |FECN: a

Bgulp &x DSX-MON | BECH: a

Payload: FULL |DE: G

Selection T®/R® fair: LINE o}

Area w*{ Tx Timing: RECOVERED |I CFF

Line LBO: DAB AU

Yellow Alarm: OFF it

E 6

iong Frame: 4396

Softkey Softkey 1 | Softkey 2 | Softkey 3 | Softkey 4
Descriptions

Figure FRM-2. Frame Relay Opticn Setup Screen

2.1 INTERFACE SETUP SCREEN

The interface setup screen is used to configure the selected inmterface. The
Scrolt | and Select| keys are used to control this selection area (see main
manual Section 2 or applicable option manuat).

2.2 TESTTYPE SETUP SCREEN

The Test Type setup screen is used to configure the Frame Relay option. The
Scroli Il and Selectll keys are used to control this selection area. In the
following paragraphs, the Seroll Il keys are used to select the active selection

line and the Select Il keys (unless stated otherwise) are used to cycle through
the available choices.

Results for — (All Operating Modes) Used to specify what results are
displayed (default value is Rx DLCI). The choices include:

Rx DLCI — Selects results for a single DLCI (Data Link Connection
Identifier).

Link — Selects the aggregaie total of all frame relay packets received over a
single circuit.

Rx DLCI — (All Operating modes) Enables eniry of an individual DLCI
(default value is 16). The entry can be from 0 to 1023. Either the keypad or the
Select If keys can be used to enter the value, the Del (delete) key on the keypad
is used to deiete the right-most digit of the current value.
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Tx DLCI — (Terminate or D&l modes only) Enables entry of an individual
DLCI {(default value is 16). The eniry can be from 0 to 1623. Either the keypad
or the Select l keys can be used to enter the value, the Del (delete) key on the
keypad is used to delete the right-most digit of the current vaiue.

FECN — { Terminate or D&I modes only) Enables entry of the FECN (Forward
Explicit Congestion Notification) bit {default value is 0). This is a binary enary
field, the keypad keys 0 or 1 are used fo enter the required value.

BECN — (Terminate or D&l modes only} Enables entry of the BECN
{(Backward Explicit Congestion Notification) bit (default value is 0). This is a
binary entry field, the keypad keys 0 or 1 are used to enter the required value,

DE - {Terminate or D& modes only) Enables entry of the DE (Discard
Eligibility) bit (default value is 0. This is a binary entry field, the keypad keys
0 or 1 are used to enter the reguired value.

CR — (Terminate or D&I modes orly) Enables entty of C/R
(Command/Response Indication) bit (default value is 0). This is a binary entry
field, the keypad keys 0 or 1 are used to enter the required value.

Load — (Terminate or D&I modes only} Selects the frame payload type
{(default vaiue is OFF). The choices are OFF, FIXED, BURST, or PING.

When PING is the selected Load type the analyzer transmits Ping packets at
a fixed rate of one per second. The following parameter choices are
available:

Source IP Address — Enables entry of the source IP address, format is
XXX.XXX.xx%x.Xx%X. The keypad is used to enter the address. The Del key
must be used to delete an vnwanted digit. The left and right arrow keys are
used to move to the desired digit. The *E key will advance the cursor fo
the next subfield. The Home and End softkeys are used to move to the
beginning or end of the address. NOTE: Leading zeros are deleted from the
TP address when the user exits from this field.

Dest IP Address — Enables entry of the destination IP address, format is
xxx.xxx.xxx.%xx. The keypad is used to enter the address. The Del key
must be used to delete an unwanted digit. The left and right arrow keys are
used to move to the desired digit. The YE key will advance the cursor 10
the next subfield. The Home and End softkeys are used to move to the
beginning or end of the address. NOTE: Leading zeres are deleted from the
IP address when the user exits from this field.

When FIXED is the selected Load type, the foliowing parameter choices are
available:
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Rate - Enables entry of the ioad iransmission rate from 1 to 8192 kbps
(default value is 1). The keypad or the Select H keys can be used to enter
the required value. The Del key deletes the right-most digit of the rate.

Min Length — Enables entry of the minimum frame length. The length
must be between 4 and 9999 (default value is 258). The keypad or the
Select Il keys can be used to enter the required value. The Del key deletes
the right-most digit of the rate.

NOTE

Frame lengths of 13 octets, or less, prevents the detection of lost test
frames.

Max Length — Enables entry of the mlaximum frame length. The length
must be between 4 and 9999 (default value is 256). The keypad or the
Select H keys can be used to enter the required value, The Del key deletes
the right-most digit of the rate.

Payload -— Used to select the type of frame payload fransmitted by the
analyzer (defaul: value is S8EQ TEST). The choices include:

SEQ TEST — Selects a test frame structure as shown in Figure FRM-1.

USER1 — Selects the LONG USER 1 test pattern as the test frame
payload.

USER2 — Selects the LONG TUSER 2 test pattern as the test frame
payload.

SEQ+USERT — Selects the sequential test followed by the data from
the LONG USER 1 test pattern. The “FOX” payload of the test frame in
Figure FRM-1 is replaced with the LONG USER 1 iest pattern.

SEQ+USER2 — Selects the sequential test followed by the data from
the LONG USER 2 test pattern, The “FOX” payload of the test frame in
Figure FRM-1 is replaced with the LONG USER 2 test pattern.

When the Payload is set to USER1, USER2, SEQ+USER1, or
SEQ+USER2, the following pararmeters choice becomes available:

USERnN Data - (Where n is the number of the USER data pattern i.e. 1 or
2) When selected, the EDIT softkey appears at the bottom of the screen,
enabling the user to edit the dafa pattern. Pressing the Edit softkey
displays the USERn Data screen and the and the following softkeys:

Clear String - Clears the entire pattern.

Abort Changes — Aborts any changes made to the pattern.
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Save & Exit — Saves the pattern and exits the User Pattern screen.

Pressing the displayed More Keys softkey displays the following
additional softkeys:

Cursor Home — Moves the cursor to the first digit of the pattern.
Cursor End — Moves the cursor to the last digit of the pattern.
Save & Exit — Saves the pattern and exits the User Pattern screen.

Pressing the displayed More Keys softkey displays the foliowing
additional softkeys:

Next Page — Moves to the next page in the pattern.

Prev Page

Moves to the previous page in the pattern.
Save & Exit — Saves the pattern and exits the User Pattern screen.

Pressing the displayed More Keys softkey again displays the original set
of softkeys.

The left and right arrow keys on the keypad are used to move the cursor
to an individual digit in the pattern. The BEL (delete) key on the keypad
1s used to delete individual program bytes, and the keys on the keypad
are used to enter new bit values into the pattern.

When BURST is the selected Load type, the following parameter choices are
available:

Tx Time — Enables entry of the Burst transmit time in seconds from 0.5
to 99.9 (default value is 0.5). The keypad is used to enter the required time.
The Dei key is used to delete the right-most digit of the time. The *E key
is used to enter a decimal point (.).

idle Time — Enables entry of the Burst idle time in seconds from 0.5 to
99.9 (default value is 4.5). The keypad is used to enter the required time.
The Del key is used to delete the right-most digit of the time. The */E key
is used to enter a decimal point (.}

Min Length — Enables entry of the minimum frame length. The length
must be between 4 and 9999 (default value is 256). The keypad or the
Select Il keys can be used fo enter the required value. The Del key deletes
the right-most digit of the rate.

Max Length ~ Enables entry of the maximum frame length. The length
must be between 4 and 9999 (defaul: value is 256). The keypad or the
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Select Il keys can be used to enter the required value. The Del key deletes
the right-most digit of the rate.

Payload — Used to select the type of frame payload transmitted by the
analyzer (defauit value s SEQ TEST). The choices include:

SEQ TEST — Selects a sequential test paitern which counts from O to
65535,

USER1 — Selects the LONG USER 1 test pattern.
USER2 — Selects the LONG USER 2 test pattern.

SEQ+USER1 — Selects the sequential test followed by the data from
the LONG USER 1 test pattern.

SEQ+USER2 — Selects the sequential test followed by the data from
the LONG USER 2 test pattern.

LM — (All Operating modes) Selects the Local Management Interface link
management type. Choices include:

OFF — Selecis no link management.

AUTO — Selects auto detection of LMI messages and determines the type of
LMI being used on the Jink.

LM! REV. 1 — Selects the frame relay consortium LMI (Local Management
Interface) link management.

T1-617 ANNEX D — Selects ANSI T1-617 Annex D link management,

When LMI is set to AUTO, LMI REV.1, or T1-617 ANNEX D the following
parameter choices are available:

Poll Time — Sets the time interval for Heartbeat Polling of the frame relay
network. The interval can be set to any number from 5 up to and including
30 seconds (default value is 10). Either the keypad or the Select il keys
can be used to set the required value. The Del key is used to delete the
right-most digit of the entry.

Full Interval — Sets the Full Status Poll interval (measured in Heartbeat
Poll cycies). The polling interval can be set to occur every | to 10 Poll
cycles (default value is 6). Either the keypad or the Select Il keys can be
used to set the required vaiue. The Del key is used to delete the right-most
digit of the entry.
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Long Frame — (All Operating modes) Enabies setting of the Long Frame
threshold. The threshold can be set between 0 and 9999 octets (default value is
4095). Rither the kevpad or the Select  keys can be used to set the required
value. The Del key is used to delete the right-most digit of the entry.

2.3 RESULTS Hll SCREEN

Refer to Section 2.5 of the T-BERD 950 User’s Manual for a detailed
description of the RESULTS II1 screen usage. A typical Frame Relay Test Type
results page is shown in Figure FRM-3.

Titie Bar Test: TL FR RELAY Test Type
F . TN EQUIF
wwwwww DLCI Filltered Results- — — — 4
FEM Cnt o 0
Avg Frm Rat ol O
Avg Frm Len 4l G
c 0
kS v c
Selection BN Frm o] 0
Area TP BECN Frames 5 0
% BECN ¥rm ol 5
o Frames ol G
% DE Frm G o]
Lost Prm Q 0
% Losc Frm G 0
Avg % Gril s 0
. § wore 4
Softike
Des“cofi;‘tzyms oftkey 1]Softkey 2 Softkey 3| Softkey 4

Figure FRM-3. Typical Test Type Results Page

2.4 AUX SCREEN

Refer to Section 2.6 of the T-BERD 950 User’s Manual for a detailed
description of the AUX screen usage.
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3 TEST RESULTS

This subsection provides information on the analyzer Two Line Display and
the test results available for the Frame Relay option.

3.1 FRAME RELAY OPTION TEST RESULTS

Test results for the Frame Relay option are displayed on the analyzer Two Line
Display. The Two Line Display and associated confrols and indicators are
focated on the front panel above the keypad. Refer to Section 5 of the T-BERD
950 User’s Manual for a detailed description of the Results Display.

NOTE

Results can be displayed for the aggregate total (all frame relay
packets received on a single cirenit) or for frame relay packets on a
single DLCI (DLCI filtered}. The Results for: selection line is used
to specify which results are displayed.

Test results can also be displayed on the RESULTS III graphic display screen
{refer to Section 2.5 of the T-BERD 950 User’s Manual for more information
on the RESULTS 11 graphic display screen).

NOTE

There are no Interface, Time or Signal Category results for the
Frame Relay Option.

3.1.1  Mainframe Alarm/Status LEDs

The SIGNAL Status/Alarm LED illuminates green when the T-BERD 950 is
receiving a valid signal for the configured interface. The PATTERN SYNC
Status/Alarm LED illuminates green when the T-BERD 9530 is receiving a
valid frame relay packet.

NOTE

A red illuminated LED indicates the Status/Alarm condition was
previously true or present, since the start of the current test.

3.1.2 u ry Cat ry R t

The Summary category automatically displays key results that are non-zero or
out-of-specification. The following results appear in the Summary category
when the particuiar error conditions are detected.

Aborted Frames — Test Type Category
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FCS Err Frm (FCS Errored Frames) — Test Type Category
Short Frm (Short Frames) — Test Type Category

Long Frm (Long Frames) — Test Type Category

Lost Frm (Lost Frames) — Test Type Category

NOTE

If all results are zero for the LINE or EQUIPMENT receiver, the
message “All Regults OKR” is displaved on the appropriate
side of the Two Line Display. If all results are zevo for the LINE and
EQUIPMENT receivers, the message “All Results OK” is
displayed on both sides of the Two Line Display.

3.1.3

Test Type Caiegory Besults

The Test Type category results are described in Table FRM-2.

NOTE

In the following table, the letter in brackets following the Result
Name indicates whether the result applies to a single DLCI [F], the
aggregate total of all frame relay packets received [A], or both [B].

Table FRM-2. Test Type Category Results

Result Name

Description

Aborted Frm [A]
(Aborted Frames)

A count of the aborted frames detected (only available
on the Two Line Display when Results for is set to
Link, always available on the RESULTS Il screen).

Avg Frm Len [B]

The average frame size calculated as an integer value
(Frame Relay frame octets + Frame Relay frame count)
o x.Xx resolution.

{Average  Frame
Length)

Avg Frm Rat [B]
(Average  Frame
Rate)}

The number of Frame Relay frames received per
second, since the start of the test.

BECNK Frames [B]

A count of the frames with the BECN (Backward
Explicit Congestion Notification) bit set.

% BECN Frm [B]
(% BECN Frames)

The percent of frames with the BECN bit set.
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Tabie FRM-2. Test Type Category Resulis (Continued)

Besult Name

Description

DE Frames [B]

A count of the frames with the DE (Discard Eligibility)
bit set.

% DE Frames [B}

The percent of frames with the DE bit set.

DLCls

A list of all configured DLClIs (Data Link Connection
Identifiers) for a circuit, indicating the status of the
DLCT as provided by the Full Status Poll. Deleted
DLCIs apply to LMI Rev. 1 only. A status of “maffic”
indicates that traffic was detected on the DLCI, but that
DLCI was aot listed in the Full Status Poll.

NOTE: This result is displayed on the RESULTS I
screen only.

%Err Frames [A]
(% Errored

Frames)

The percent of errored Frame Relay frames detected
calculated as FCS errored frames + short frames +
aborted frames + Physical frame count (only available
on the Two Line Display when Results for is set to
Link, always available on the RESULTS 1l screen).

FCS Err Frm [A}
(FCS Errored

A count of the errored frames detected, includes FCS
(Frame Check Sequence) errored frames only (only

Frames) available when Res for is set to Link).
Frm Cnt  [B] | A count of the total number of valid Frame Relay
(Frame Count) frames detected.

FECN Frames [B]

A count of the frames with the FECN (Forward Explicit
Congestion Notification) bit set.

% FECN Frm [B]
(% FECN Frames)

The percent of frames with the FECN bit set.

Lt Errs
(LMI Errors)

The total number of LMI “STATUS ENQUIRY”
messages received that contained incorrect sequence
numbers or an incorrect information element length. fn
Monitor mode this resulf is an aggregate of the LINE
and EQUIPMENT receivers, but is displayed for the
LINE receiver only.
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Table FRM-2. Test Type Category Results (Continued)

Result Name

Description

LMI Count

The total number of LMI messages received since the
start of the fest (an incrementing count indicates a
“heartbeat”™). In Monitor mode this result is an
aggregate of the LINE and EQUIPMENT receivers, but
is displayed for the LINE receiver only.

LMI TMOS
(LMI Timeouts)

The total number of LMI “STATUS ENQUIRY”
messages sent that yielded no response from the
network before the next poll cycle. In Monitor mode
this result is an aggregate of the LINE and
EQUIPMENT receivers, but is displayed for the LINE
receiver only.

LMI Type

An indicator of the type of LMI available on the frame
relay circuit. In Monitor mode this result is an
aggregate of the LINE and EQUIPMENT receivers, but
18 displayed for the LINE receiver only.

Long Frm
(Long Frames)

A count of the Frame Relay frames that exceed the user
specified length in octets.

Lost Pings

The number of echo packets what were not replied io
(includes out of order echo reply packets and corrupted
echo reply packets).

NOTE: This result is only available in TERMINATE
mode,

Lost Frm [F]

(Lost Frames)

A count of TTC test frames that appear to have been
lost by the network based on the test frame sequence
number. This result is calculated on a single DLCI only.

NOTE: If the test frame length is less than 16 octets,
ost frames arc not counted.

%Lost Frm [F]

(% Lost Frames)

The percent of TTC test frames that appear to have
been lost by the network based on the test frame
sequence number. This result is caleulated on a single
DLCI only.
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Table FRM-2. Test Type Category Results (Continued)

Resuit Name

Description

Short Frm [A]
(Short Frames)

A count of the short frames detected by the SCA (Serial
Communications Adapter), the frame length is between
24 and 31 bits (only available when Results for: is set
to LINK).

Tx Pings The number of Echo packets/frames transmitted by the

(Transmitted analyzer since the beginning of the test.

Pings) NOTE: This result is only available in TERMINATE
mode.

Echo Pings The number of Echo replies transmitied by the analyzer
since the beginning of the test.
NOTE: This result is only available in TERMINATE
mode.

3.1.4 Performance Category Result

The Performance category results are described in Table FRM-3.

NOTE

In the following table, the letter in brackets following the Result
Name indicates that the result applies to both [B] a single DLCI
and the aggregate total of all frame relay packets received.

Table FRM-3. Performance Category Results

Result Description

Avg Png Dly The average round trip delay, measured in milliseconds,
(Average since the beginning of the test.

Ping Delay) NOTE: This result is only available in TERMINATE

mode.

Avg Thruput [B] The average received throughput since the start of the
(Average test, calcuiated as (total Frame Relay Frame bits
Throughput) (header + UDF + CRC) + total seconds).
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Table FRM-3. Performance Category Results (Continued)

Result

Description

Avg % Util [B]
(Average
% Utilization)

The average percentage of Link utilizagion on the
received channel since the start of the test calculated as
(total Frame Relay octets in frames (excluding flags,
including overhead) + total octets (idle and frame data)
received).

Max Png Diy

{Maximum
Ping Delay)

The maximum round trip delay, measured in
milliseconds, since the beginning of the fest.

NOTE: This resuit is only availabie in TERMINATE
mode.

(Maximum
Throughput)

Max Thruput [B]

The maximum received throughput, in bits per second,
during any one second since the start of the test.

Max % Util [B]

(Maximum %

The maximum percentage of link utilization on the
received channel in any one second since the start of the
test.

Utilization)
Min Png Diy The misimum round wip delay, measured in
(Minimum miiliseconds, since the beginning of the test.
Ping Delay) NOTE: This resuit is only availabie in TERMINATE
mode.
3.1.5 Alarm Messages

Table FRM-4 provides a lst of results which appear on the RESULTS HI
Alarms Page along with a description of the alarm,

Table FRM-4. RESULTS Il Alarms Page

Resuit

Description

Inactive Tx DLCI

Indicates the DLCI entered as the transmit address is not
valid. There is not an active PVC associated with this
DLCI
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ISDN PRIMARY RATE INTERFACE OPTION

GETTING STARTED

1.

This section provides operating information for the ISDN Primary Rate
Interface (PRI option for the T-BERD 950 Communications Analyzer. The
section is divided into the following subsections: Getting Started, Graphical
Display Screeas, and Test Results, The following paragraphs describe the
contents of each of the subsections.

® Subsection 1 — Getting Started: Describes the ISDN PRI option
description and its specifications. :

®* Subsection 2 — Graphical Display Screens: Details the Graphical
Display Setup screen as it applies to the ISDN PRI option.

* Subsection 3 — Test Results: Explains the ISDN PRI option test results.

1 OPTION DESCRIPTION

The ISDN PRI Option, in conjunciion with the Protocol Services Board option,
enables the T-BERD 950 Communications Analyzer to initiate, answer, or
monitor ISDN calls via the T1 interface. The option can be connected 1o ISDN
circuits terminated by the following switches: AT&T 5ESS Ver. 9 (or later), NT
DMS 100 Ver. BCS 38 (orlater), and National ISDN-2 (NI-2) compliant
switches.

In Terminate mode, the option has the capability to connect two calls
simultaneously (two incoming, two outgoing, or one incoming and one
outgoing). The call setup for these calls does not have to occur simultaneously.
The call generation capability of the option enables the user to specify the type
of service to be connected {voice, 56 kbps, 64 kbps, HO, H11, Nx64, or Nx36).

The ISDN PRI Option originates two calls, terminates two calls, or originates
one call while terminating a second call. (For example, it can call itseif on a
different B-channel.) The interface can BERT up to two data calls or connect
up to two voice calls.

When the call setup acknowledge message is received for incoming or
outgoing calls, it connects the speaker and microphone for that call. You may
also change the connection of the cail dynamically. A call can be dynamically
connected to BERT, 1004 Hz tone, or Speaker/Microphone.

PRI-
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If the ISDN PRI Option is connected to two voice calls simultaneously, the first
call is connected to the push-to-talk interface and a holding tone is placed on
the second call.

The unit can measure the loopback delay for each B-channel by connecting the
calls to BERT.

1.1.1 DN Pri e Interface (PRI) -~ Definition

Primary Rate Interface (PRI) consists of 23 64kbps B-chammels and one 64kbps
Data D-channel, or a 23B+D connection. With a total bandwidth of
1.544Mbyps, it is designed for transmission through a standard North American
T-1 trunk.

PRIs are dedicated trunks that connect medium and large locations to a
telephone company central office. Virtually all modern telephone and
computing systems can be connected to ISDN through a PRI, including PBXs,
mainframe and distributed systems, LANs and WANs, multiplexers and ISDN
controllers, video conferencing wunits, and more. PRIs are designed to
maximize the use of these systems by allocating dynamically, or call by call,
the number and type of channels {e.g., data, voice in, voice out) required for
gach application.

1.1.2 nami cati t B-channelsina P

For practical purposes, combining multiple channels in a PRI for large video
conferences, data transfers, and the like is most often programmed into the
digital switch serving the location. However, new bandwidth-on-demand
controflers have begun to enable a network manager to combine larger
bandwidths in real time to meet specific needs. They can also monitor guality
and traffic on both corporate leased-line and ISDIN networks, and perform
dynamic allocation of B-channels to relieve bottlenecks or back up error-prone
or damaged lines.

A PRI delivers 23 B-channels plus one D-channel from the telephone company
to a PBX or other control device, which then distributes the B-channels
throughout an organization. How this configuration is set up can vary greatly.
Users with heavy data traffic, for example, might configure the connection
through an ISDN router, multiplexer, or controller rather than 2 PBX, reducing
the chance of congestion through the switch.
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1.1.3 ISDN Opti i

ISDN PRI service can be optioned for NFAS and NFAS/DCBU operation.
Non-Facility Associated Signaling (NFAS) allows a single D-chamnei to
control multiple T1 interfaces. Up to 20 T1 interfaces can be controlled via a
single D-channel utilizing NFAS. Although this alleviates the customer from
aliocating a DSO on every T1 for D-channel activity (i.e., this DS0 can now be
used for customer data), it introduces a higher level of risk. For example, if the
primary T1 carrying the D-channet is taken out of service, the remaining
associated T1s alse must go out of service. This risk is minimized if NFAS
service is ordered with back-up D-channel functionality. This enables a
standby D-channel to become activated if the In Service D-channel is no longer
reliable. This standby D-channel is dedicated to a DSO on a secondary T1.

1.1.4 Operating Modes

The ISDN PRI option operates in one of two modes, Monitor mode or
Terminate mode. The following paragraphs discuss each mode in detail.

1.1.4.17 Monitor Mode

In Monitor mode, the option monitors both directions of the ISDN D-Channel.
The mainframe is capabie of collecting results on the D-Channel
simultaneousiy with the T1 interface specific results. Refer to Section 3 for a
listing of the ISDN PRI option results.

1.1.4.2 Terminate Mode

In Terminate mode, the option emuiates a TE (Termina Equipment) device
such as a PBX, a router, or an I-MUX. The analyzer originates all required
frames for terminal emulation, Layer 2 startup, and basic call processing for
the AT&T 5ESS, NT DMS 100, and NI-2 switches. When terminating a link,
the results collected are for the received D-channel only.

In addition, the option originates or terminates the required call setup
information for two simultancous calls and the required frames o maintain
these call connections. The option is capable of generating two calls,
terminating two cals, or generating one call while terminating a second call
with BER testing capability.

When the call setup acknowledgment is received for an incoming or outgoing
call, the option connects the CODEC (to the speaker for voice calls) or the
BERT module {for data calls) to the B-channei(s) for that particular call, If the
analyzer is connected to two voice calls simultaneously, a 1004 Hz tone is
placed on the second call, and the push-to-talk interface is connected to the
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first call. If two data calls are connected at the same time, the BERT
configurations are the same for both cails; however, the BERT results displays
each call’s results separately.

The ISDN PRI option supports Non-Facility Associated Signaling (NFAS).
NFAS allows a single D-channel to support multiple T1 interfaces.

The ISDN PRI option allows selection of T1 line numbers between 0 and 19.
The T1 carrying the D-channel must be connected to the LINE Tx/Rx pair
{regardless of the line number). B-channel tests on T1 lines that are not
carrying the D-channel must be connected to the EQUIPMENT Tx/Rx pair.

The ISDN PRI option supports NFAS optioned with D-channel Backup
{DCBU). This mode allows testing of both the primary D-channel and the
backup D-channel. The option provides the flexibility of switching between
the designated primary D-channel and the backup D-channel for testing. For
NFAS with DCBU operation, the primary D-channel must be connected to the
LINE Tx/Rx pair and the secondary D-Channel to the EQUIPMENT Tx/Rx
pair.

1.2 OPTION SPECIFICATIONS

Refer to Section 1.4 of the T-BERD 950 User’s Manual for ISDN PRI option
specifications,

2 GRAPHICAL DISPLAY SCREENS

This subsection provides descriptions of the analyzer Graphical Display
SETUP screen (see Figure PRI-1) as it applies o the ISDN Primary Rate
Interface (PRI) option.
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Title Bar

71 {Test Type: ESEN PRI

DE¥-MoN i Plan
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Call Mode:
Prog i
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3561212
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Descriptions

Softkey 1 Softkey 2] Softkey 3 Sofrkey 4

Figure PRI-1. ISDN PRI Option Setup Screen

2.1 INTERFACE SETUP SCREEN

The Interface Setup screen is used to configure the T1 iaterface. The Scroll |
and Select | keys are used to control this selection area. (See Section 2 of the
T-BERD 950 User’s Manual for information regarding the setup of the Tl
Interface.)

2.2 ISDN PRI TEST TYPE SETUP SCREEN

The ISDN PRI Test Type setup screen is used to configure the test to be
performed. The Scroll #f and Select If keys are used to control this selection
area. In the following paragraphs, the Scroll Il keys are used to select the active
selection line, and the Select i keys (unless stated otherwise) are used to cycle
through the availabie choices.

NOTE

The screen displays the 4 MORE i indicator on the bottom
selection line in the test Iype category. If the display has been
serolled down to the point where selection lines are hidden at the
top of the display, the T MORE W indicator is displayed on the top
selection line.
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Switch — Enables entry of the switch type used on the ISDN link (default
value is NATIONAL). Choices inclade:

AT&T — Selects the AT&T 5ESS custom as the switch type,
NT — Selects the NT IDMS 100 custom as the switch type.
NATIONAL —- Selects the National ISDN-2 (NI-2} as the switch type.

# Plan — Enables the selection of the appropriate ISDN numbering plan for
the desired circuit. There are six numbering plan choices listed below:

NATIONAL —National number in the ISDN numbering plan.
NETWORK —Network-specific number in private numbering plan.
LOCAL — Local directory number in ISDN numbering plan.
ABBREVIATED -—Abbreviated number in private numbering plan.
UNKNOWN —Unknown number in numbering plan.

INT’L. —International number in ISDN numbering plan.

T1 Lines — {Terminate mode only) Specifies the number of T1 interfaces to be
tested (default is SINGLE). The choices include:

SINGLE — Specifies a single T1 line interface to be tested. The D-channel
must be located on the LINE Tx/Rx pair.

Line Inif # — Used to select the primary T1 LINE interface number; any
number between 0 and 19 can be selected (default value is Q). Either the
keypad or the Select lf keys can be used to enter the value; the Del
(delete} key on the keypad is used to delete the right-most digit of the
current value.

NOTE

If the Line Interface # selected does not maich the Line Interface #
provided by the switch, the analyzer reconfigures to use the Line
Interface # provided by the switch.

Line D Chan # —Used to select the D-channel number; any number
between 1 and 24 can be selected (default value is 24). Either the keypad
or the Select ll keys can be used to enter the value; the Del (delete) key
on the keypad is used to delete the right-most digit of the current vaiue.
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MULTIPLE — (Terminate mode only) Allows testing of NFAS service using
multiple T1s controlled by a single D-channel. The D-channel must be
located or the LINE Tx/Rx paiz. When selecied, the following parameter
choice is available:

Equip Intf # — Used 1o select the T1 EQUIPMENT interface number, any
number between 0 and 19 can be selected (default value is 1). Either the
keypad or the Select IF keys can be used to enter the value; the Del (delete)
key on the keypad is used to delete the right-most digit of the current
value,

NOTE
The Equip Intf # should not be the sume as the Line Inif #.
NFAS/DCBU — [Enables testing of Non Facility Associated Signaling

(NFAS) circuits optioned with D-channel Back Up (DCBU), When selecied,
Equip Intf # and Equip D Chan # parameter choices are available.

NOTE

In DCBU, the primary D-channel must be located on the TI
connected to the Line Interface, and the secondary D-channel must
be located on the Tl connected to the Equipment Interface.

Equip D Chan # — (NFAS/DCBU mode only} Used to select the
D chanpel number; any number between 1 and 24 can be selected
(default value is 24). Fither the keypad or the Select Il keys can be used
to enter the value; the Del (delete) key on the keypad is used to delete
the right-most digit of the current value.

NOTE

The following parameters must be ser for each call you want fo
place.

Call Type — Selects the type of call fo be originated by the option (defauit
value is VOICE). The choices include:

VOICE — Selects a voice type call.

56K — Selects an unrestricted circuit-switched data connection with 56 kbps
CCITT 1.463 rate adaptation.

64K UNRES — Selects a clear channel, unresiricted, circuit-switched data
connection with the full 64 kbps available for use, with no rate adaptation.

HO — Selects an HO 384 kbps type data call.
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H11 — Selects an H11 1536 kbps type data call {only available when T1
Lines is set to MULTIPLE and the call is placed on EQUIPMENT T1
Interface).

Nx64

Selects contiguous/noncontiguons 64 kbps timeslot operation.

Nx56

Selects contiguous/noncontignous 56 kbps timeslot operation.

Bearer Dest — Sclects the initial destination of the connected call (default
value is SPKR). Choices include:

SPKR — The call is initially connected to speaker/microphone for veice
conversation.

BERT— The call is initially connected to speaker/microphone for BER
testing.

NOTE

After the call is connected, use the Dynamic Payvload softkeys to
change the Bearer Destination. (See ISDN Control section.)

Chan Sel — Enables the user to specify a preferred channel to be used by the
switch (default value is ANY CHAN). The choices include:

ANY CHAN — When selected, the channel is assigned by the switch.

SPECIFIC — Enables the user to specify the preferred channel to be used by
the switch.

‘When Chan Sel is set to ANY CHAN, and the Call Type is set to Nx56 or Nx64,
the following pararmster is available:

Channels — Selects the channel to be used; any number between 1 and 24
can be entered {default value is 1), Either the keypad or the Select Il keys can
be used to enter the value; the Bel (delete) key on the keypad is used to
delete the right-most digit of the current value.

NOTE

If the channel provided by the switch is different from the channel
requested, the analyzer reconfigures to use the channel provided by
the switch.
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When Channel Select is sef to SPECIFIC and T1 Lines is set to MULTIPLE or
NFAS/DCBU, the following parameter is available:

Interface — Selects which T1 interface the outgoing call is placed on. The
choices include:

LINE — Selects the T1 LINE interface to place the ouigoing call.

EQUIPMENT - Selects the T1 EQUIPMENT interface to place the
outgoing call.

If the Call Type is set to HO, the following parameter choice is available:

Channels -— Used to select the channel group to be used (default value is
1-6). The channel group choices are 1-6. 7-12, 13-18, 19-24.

If the Call Type is sef to VOICE, 56K, or 64K, the following parameter
choice is availabie:

Channel — Selects the channel to be used; any number between 1 and 24
can be entered (default value is 1). Either the keypad or the Select Hl keys
can be used to enter the value; the Del (delete) key on the keypad is used to
delete the right-most digit of the current value.

If the Call Type is set to Nx56 or Nx64, and the Channel Select is set to
Specific, the following parameter choice is available:

Channel Map - Enables entry of the channel mapping (default value is
Channel 1 and Channel 2) to be used for the originated call using the Edit
softkey. When pressed, the Edit softkey displays the Edit Channels screen
and the Select/Deselect, Clear All, Abort Changes, and Save & Exit
softkeys. The Edit Channels screen enables configuration of the active
channels for both the T1 LINE and EQUIPMENT interfaces (the selected
channels are the same for both interfaces). Either the Select | or Seroll |
keys can be used to change the currently selected channel. The
Select/Deselect softkey toggles the channel between active and inactive.
The Clear All softkey deselects all channels. The Abort Changes softkey
exits the Edit Channels screen without making any changes to the existing
channel selections and remrns the user 1o the previous screen. The Save &
Exit softkey enters all changes made and returns the user to the previous
screemn.

NOTE
At least two (2) channels must be selected.
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Calt Mode — Selects the appropriate Program Number {N}. PROG 1 through
PROG 5 (for Call 1), and PROG 6 through PROG 10 (for Call 2).

Prog (N) — Enables entry of the number to be called, up to 18 digits
(default value is 8441212). You may program up to five numbers on
PROG 1 through PROG 5 (for Call 1), and five numbers on PROG 6
through PROG 10 (for Call 2). Use the keypad to edit this fieid. Valid keys
are 0 through 9. Use the left and right arrow keys to move the cursor to the
required digit position, and the Del (delste) key to delete the unwanted
digit.
Calling Number — Enables entry of the Directory Number (DN) of the circuit
heing analyzed, up to 15 digits {defauit value is 8441212), The keypad is used
to edit this field. Valid keys are 0 through 9. The left and right arrow keys are
used to move the cursor to the required digit position, and the Del (delete) key
to delete the unwanted digit.

2.3 ISDN CONTROL

The 1SDN CONTROL softkey provides access to CALL 1 CONTROL, CALL 2
CONTROL, and SWITCH D-CHAN softkeys. When pressed, the Resulis I Test
Type screen is displayed.

CALL 1 CONTROL or CALL 2 CONTROL provides the following choices:
DIAL CALL — Places the call.
DISC CALL — Disconnects the call in progress,
ANSWER -— Answers the call if there is an incoming cail present.
NOTE
Dynamic Payload Softkeys provide the ability fo dynamically

change the payvioad of the call when the call is connected. {See
Figure PRI-3.)

BERT — Connects the call for BERT testing
VOICE — Connects the call to the speaker/microphone.
TONE — Connects the cali to a 1004 Hz tone.

SWITCH D-CHAN — (NFAS/DCBU mode only) This softkey initiates a
D-channel backup switchover that switches the current In Service (IS)
D-channel to Standby (STDBY), and the current Standby D-channel to In
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Service. Successful operation transitions the D-channel from the (IS,
STBY) state to the (STDBY, 1S) state or vice versa. This softkey is only
available in NFAS/DCBU mode.

NOTE

You must have an In Service and a Standby D-channel to perform
the switch over, {See Figure PRI-4.)

NOTE

In addition to a manual switchover, the analyzer will automatically
respond to the In Service T1 interface being physically removed or
removed by the network.

NOTE

When physically removing the TI jacks connected into the
interface, it is recommended thai you remove the T1 jacks from the
analyvzer, not the smart jack., Removing the connection af the smart
Jjack could set up an automatic loopback within the smart jack that
may cause problems.

24 HOWTOPLACE A CALL

To place a call, chose from five possibie program {(or memory dial} numbers,
then press the call’s Dial softkey. (See Section 2.3 for ISDN Call Control
information.)

In general, the call emulation feature must simulate a normal call setup
exchange. If the call setup exchange fails, extensive error reporting in the form
of a call fail report is generated,

The T-BERD 950 is capable of transmitting DTMF tones if a call progresses or
connects. The microphone disables briefly while the DTMF tones are
transmitted. This feature allows you to enter digits such as phone extensions in
response to an automated attendant,

2.5 HOW TG ANSWER A CALL

When an incoming call is detected, the T-BERD 950 dispiays a popup window
on the current screen display. This window gives you three choices: answer the
call, ignore the call, disconnect the call.

Whichever action you choose causes one of several results. Those actions and
resulis are listed in Table PRI-1.
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RESULTS Il Screen

Tabte PRI-1. Incoming Call Activities

Action

Result

Press Answer sofkey.

The call connects to the speaker and
microphone (voice). You can then choose to
begin BER testing if it is a data call. Once
the call is connected, you can dynamically
change the connection, data to voice or
voice to data, via softkeys.

Press Disconnect softkey.

The call is cleared.

Press Ignore softkey.

The call remains in the alert state until the
far end cancels the call or you select the
ISDN Conirol softkey, press the appropriate
Call 1 or 2 softkey, then press the Answer
softkey.

2.6 RESULTS ill SCREEN

Refer 1o Section 2.5 of the T-BERD 950 User’s Manual for a detailed

description of the RESULTS III screen usage. Typical ISDN PRI Test Type

results are displayed as follows:

Link Status Results are shown in Figure PRI-2. Cail Status Results are shown

in Figure PRI-3. D-channel Back Up Results are shown in Figure PRI-4. BERT
Results are shown in Figure PRI-5.
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2.7 D CHANNEL DISPLAY

This feature displays English translations of messages received and transmitted
on the D-channel, This display provides complete Q.921 and/or Q.931 text-
based information for all valid ISDN {rames.

NOTE

For monitor mode operations, connect the LINE Tx/Rx pair towards
the Nerwork Termination (NT) equipment and the EQUIPMENT
Tx/Rx pair towards the Customer Premise Equipment (CPE). This
will provide proper information when determining the direction of
the traffic on the D-channel. If the hookup is backwards, the
direction of the traffic will be wrong.

You may activate the D-Channel Display by pressing the D-channel Display
softkey. Afier pressing the softkey, the Graphic Display shows one message at
a time. Messages are captured in the order they are transmitted and/or received,
Softkeys allow you to navigate the first, last, previous, and next message. The
Print softkeys are listed below:

PRINT CURRENT — Prints the currently displayed message.
PRINT TO LAST — Prints all messages from the current to the last message.
PRINT ALL — Prints messages from the first to the last message.

Press the Clear Storage softkey to clear all capture messages. Press the EXIT
softkey to exit the D-Channel Display and return to the MAIN, SETUP,
RESULTS I, or AUX screen,

Status messages are displayed on the two-line display to indicate print activity
and capture status. A message flashes when the capture buffer is full,
indicating that frame capture is inactive. You must clear the capture buffer by
pressing the Clear Storage softkey to resume frame capture. Capture storage
wili also be indicated as a percentage result (% full) on the result screens.

NOTE
Capture storage is only maintained for the lifetime of the current
test (for example, switching from PRI ISDN to BERT will clear the
capture storage). Use the print softkeys to save relevant capture
information before changing tests.
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Test Resulls
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Figure PRI-6. D-channel Display

This subsection provides information on the anaiyzer’s Two Line Display and
the test results avatlable for the ISDN Primary Rate Interface (PRI} option.

3.1 ISDN OPTION TEST RESULTS

Test results for the ISDN PRI option are displayed on the analyzer Two Line
Display. The Two Line Display and associated conirols and indicators are
located on the front panel above the keypad. Refer to Section 5 of the "BERD
950 User’s Manual for a detailed description of the Results Display.

Test results can also be displayed on the Resulis III graphic display screen
(refer to Section 2.5 of the T-BERD 950 User’s Manual for more information

on the Results I graphic display screen}.

3.1.1 Summary Category Results

The Summary category automatically displays key results that are non-zero.
The following results appear in the Summary category when the particuiar

error conditions are detected.

Aborted Frames — Test Type Category
Call Fails (Call Fatlures) — Test Type Category
Err Frm (Errored Frames) — Test Type Category
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Frm Rejects (Frame Rejects) —- Test Type Category
Reject Frm (Reject Frames) — Test Type Category
NOTE

If all rvesults ave zero for the LINE or EQUIPMENT receiver, the
message “All Results OR” is displayed on the appropriate
side of the Two-Line Display.

3.1.2 Test Type Category Resuits

Test Type category results are described in Table PRI-2Z. Unless stated
otherwise, all results are available in Monitor and Terminate modes.

Table PRI-2. Test Type Resulis

Result Name Description

Layer 2 Status Values include: TEI Not Assigned,
Awaiting TEL Link Not Established, Awaiting
Hstablishment, Link Established, Timer Recovery,
Layer2 Stat Awaiting Release, TEI Denied, Link Unknown. If the
status is Link Not Established, a flashing two-line
message appears on Res! and or ResII o indicate that
calls cannot be placed.

Frm Count Counts the valid ISDN frames received.

Counts the errored frames received with at least one of
the following conditions: undefined control field, U

F . : . )
Err Frm frame with an improper length, I frame with a length
exceeding Hmit.
Aborted Frm Counts the aborted ISDN frames received, excluding
Out of Frame aborts.
. Countis the received frames with a sequence number
Reject Frm

SITOLn.

Counts the received frames with ISDN Frame Reject
Frm Rejects frames. A Frame Reject is sent when a device receives a
frame with a protocol error.
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Table PRI-2. Test Type Results (Continued)

Result Name

Description

Invaiid Frm

Counts the frames with at least one of the following
invalid conditions: short frame, FCS errored frame,
single octet address, an unapproved Service Access
Point Identifier (SAPT).

Counis the number of call attempts that ended in call

Call Fails failure (does not include busy replies or normal call
clears).
Counts the total number of currently active calis,
Act Cails Includes calls in progress, connected calls, and calls
being disconnected.
Counts the number of completed caiis that successfully
Comp Calls

connect and disconnect.

Call (N} Status

Displays current call status. The following information
appears on the RESULTS Il Screen: Call Status, Call
Type, Caller IID, Channel #, Cause Code, and Location.
NOTE: Cause Codes can be found in Table PRI-3,
however, the analyzer interprets the Cause Code for
YO

Call Faiiure Report

Displays the status of the last five failed ISDN calls.
The report includes: Call Type, Channel #, Cause Code,
Location, Calling #, and Called #.

NOTE: Cause Codes can be found in Table PRI-3,
however, the analyzer interprets the Cause Code for
you.

Call Progress

Displays the status of the last five ISDN calls. The
report includes: Call #, Calling #, Call Type, Channel #,

Report
P and Call Status.
% Full Displays the current amount of storage used (% full} for
N D-channel message capture.
Displays the current number of messages available to
Messages

the D-channel display (see Section 2.7).
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Table PRI-2. Test Type Results (Continued)

Result Name

Degcription

DCBU Siat

Displays the status of the D-channel in relation to
DCBU operation. A DCBU switchover can be
performed when both I channels display Ready status.
Ready — Indicates that the D-channel is in the proper
state for DCBU operation (In Service or Standby).

Not Ready — Indicates that the D-channel is not ready
and is in the Out of Service state.

Not In Serv — Indicates that the D-channel is
attempting to become the In Service D-channel. The
D-channei may be in this state during normai DCBU
initialization and switchover operations, and should
eventally transition to Ready status indicating normal
operation.

Not Standby — Indicates that the D-channel should be
in Standby state. This status occurs during normat
DCBU initialization and switchover operations, and
should eventually transition to Ready status indicating
norimal operation.

D-Chan Stat

Displays state of the D-channel for DCBU operation.
In Service — The indicated D-channel is the In Service
D-channel and is operating normally.

Standby — The indicated D-channel] is the Standby
D-channel and is operating normally.

Out of Service — The indicated D-channel is currently
Qut of Service, indicating problems in the operation of
the D-channel.

Wait — The indicated D-channel is waiting to become
the In Service D-channel.

Maint Busy — The indicated D-channel declines
establishment attempts while the other D-channel is
becoming In Service (Wait State).
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3.2 ISDN Q.831 CAUSE CODES

Table PRI-3 provides English iranslations of Q.931 messages received and
transmitted on the D-channel.

Table PRI-3. Results Reports Cause Codes

Class | Value | No. Cause Code
-—Q.931 Cause Codes (1988) —
000 0001 1 | Unassigned number.
0010 2 | No route to specified transit network.
0011 3 | No route to destination.
0110 6 | Channel unacceptable.
011t 7 | Call awarded and being delivered in an established

channel.

061 0000 16 | Normal call clearing.

0001 17 [ User busy.

(010 18 : No user responding.

0111 19 | No answer from user {user alerted).
0101 21 | Call rejected.

0110 22 | Number changed.

1010 26 | Non-selected user clearing.

1011 27 | Destination out of order.

1100 28 | Invalid number format,

1101 29 | Facility rejected.

1110 30 |Response to STATUS INQUIRY.
11l 31 | Normal, unspecified.

010 0001 34 | No circuit/channel available.

0110 38 | Network out of order.

1001 41 | Temporary failure.

1010 42 | Switching equipment congestion.

1011 43 | Access information discarded.

1100 44 | Requested circuit/channel not available.
1111 47 | Resources unavailable, unspecified.

011 0001 49 | Quality of service unavailable.

0010 50 | Requested facility not subscribed.

0110 | 54 |Incoming calls barred!

1001 57 | Bearer capability not authorized.

1010 58 | Bearer capability not presently available.
1111 63 | Service or option not avaiiable, unspecified.
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Table PRI-3. Results Reports Cause Codes (Continued)

Class | Value | No. Cause Code

100 0001 65 | Bearer capability not implemented.

0010 66 | Change type not implemented.

0101 69 | Requested facility not implemented.

0110 70 | Only restricted digital information bearer capability
is available.

1111 79 | Service or option not implemented, unspecified.

101 0001 81 | Invalid call reference value.

0010 82 | Identified channel does not exist.

0011 83 | A suspended call exists, but this call identity does
not,

0100 84 | Call identity in: use.

0101 85 | No call suspended.

0110 86 | Call having the requested call identity has been
cleared.

1000 88 | Incompatible destination.

1011 91 | Invalid transit network selection.

1111 95 | Invalid message, unspecified.

110 0000 96 | Mandatory information element is missing.

0001 07 | Message type nonexistent or not implemented.
0010 08 | Message not compatible with cail state or message
type nonexistent or not implemented.

G011 99 |Information element nonexistent or pot
implemented.

0100 100 | Invalid information element contents.

0101 101 | Message not compatible with call state.

0110 | 102 ] Recovery on timer expired.

111F | 111 |Protocol error, unspecified.

111 1113 127 :Interworking, unspecified.

— National-specific Cause Codes Defined in TA-NWT-001268 —

006 0100 4 | Vacant code.

1000 8 | Prefix 0 dialed in error.

1001 9 | Prefix 1 dialed in error.

1010 10 | Prefix 1 not dialed.

1011 11 | Excessive digits received, call is proceeding.

110 0101 101 | Protocol errvor, threshold exceeded.
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1, This code was defined in the 1984 revision of Q.931 but omitted from the
1988 revision. The DMS 100 switch supports this code.
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SIGNALING OPFTION
Getting Started

SIGNALING OPTION

1 GETTING STARTED

This section provides operating information for the Signaling option for the
T-BERD 9350 Communications Analyzer. The section is divided into the
following subsections; Getting Started, Graphical Display Screens, and Test
Results. The following paragraphs describe the contents of each of the
subsections.

* Subsection 1 — Getting Started: Describes the Signaling optien and its
specifications.

®* Subsection 2 — Graphical Display Screens: Details the Graphical
Display Setup screen as it applies to the Signaling option.

* Subsection 3 — Test Resuits: Explains the Signaling option test results.

1.1 OPTION DESCRIPTION

The Signaling option enables the T-BERD 950 Communications Analyzer to
perform signaling tests, test against different runk types, and to program the
signating elements, In addition, this option enables the analyzer to establish a
voice or data call so that the microphone, PCM TIMS option (if instalied), or
BERT source/sink can transmit/receive tones, voice, or data without dropping
the calk.

The external interface to the Signaling option is the T1 inmterface (both LINE
and BQUIPMENT connectors are used). The PCM in-band robbed bit
signaling works with channel data dropped from or inserted in a T1 line.

1.1.1  Operating Modes

The Signaling option operates in one of the following T1 operating modes;
Terminate, Drop & Insert, or Monitor mode. The following paragraphs provide
a brief discussion of each mode.

1.1.1.1  Terminate Mode

In Terminate mode both sides of a T1 path are separated, the input signal is
terminated at the receive side, and a totally independent signal is generated for
the output.
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1.1.1.2 Drop & Insert Mode

Drop and Insert (D&I) mode enables the analyzer to access specific channels
from the 'T'1 line while leaving the other channels unaffected.

1.1.1.3 Monitor Mode

Monitor mode enables the user to monitor originating sequences (originating
supervision events and digifs) ransmitted on one line and monitor terminating
response sequences (terminasing supervision events) on the other line. While in
Monitor mode data cannot be inserted in a TT line. This test type is used to
monitor two in-service switches that are communicating with each other.

The user can select the trunk type of the lines monitored and the direction to
the station or central office, thus enabling the analyzer to recognize the
originating line automatically. The speaker is enabled at all times during the
test so that the user can listen to the channel data being dropped. The speaker
can reflect both directions of the full duplex DS0 channel being monitored.

1.1.2 Seguence Types

The following paragraphs describe the sequence types available for use with
the Signaling option.

1.1.2.1  Call Origination

Call Origination enables the analyzer to transmit complex sequences of
supervision evenis and digits (pre-defined sequences and manual dialing is
supported) to switches/PBXs to iest the ability of switching equipment to
receive incoming calls.

NOTE

Terminate or D&I must be selected on the T Interface Setup screen
in order 1o run this test.

Pre-tefined Signaling Sequences -~ Enables the user to program complex
signaling sequences that emulate switch-to-switch or PBX-to-switch
communications. Both originating and ferminating supervision evenis as well
as digits can be programed in a sequence. The originating supervision events
and digits are transmitted by the test set, while terminating supervision events
are received by the test set and provide handshaking with the digit receiving
device. Up 1o 64 digits/supervision events can be programmed into a sequence.
Digits are transmitted as programmed in the sequence. The Pial Tone is

SIG-2



SIGNALING OPTION
Option Description

considered to be a terminating supervision cvent which can aiso be
programmed into a sequence. Once the pre-programmed sequence is selected,
the user can initiate transmission.

Manual Dialing — enables the user to originate a call just as if a regular
telephone was being used. The following digit types are available for use in
manual dialing: Dial Puise (DP), Multifrequency (MF), and Pual Tone
Multifrequency (DTMF). The onr hook and off hook softkeys (located on the
Signaling Test Type RESULTS III Test Type page) must be pressed (by the
gser) at the appropriate time o complete a call. The speaker is enabied at all
times during the test so that the user can listen to the channel data being
dropped and inserted.

1.1.2.2 Call Termination

Call Termination enables the analyzer to emulate a switch/PBX in order to
receive a signaling sequence from a far end PBX/switch.

NOTE

Terminate or D& must be selected on the T1 Interface Setup screen
in order to run this test.

In Call Termination, a pre-defined sequence of origirating supervision events,
digits, and terminating supervision events is required. The originating
supervision events and digits are received by the analyzer, while the
terminating supervision events are transmitted by the analyzer and provide the
handshaking with the digit sending device. Up to 64 digits/supervision events
can be programed into a sequence. These sequences are the same sequences
used for call erigination (see 1.1.2.1). The Dial Tone is considered to be a
terminating supervision event which can also be programmed into a sequence.

1.1.3 Trunk Types

The Trunk Type is used to define the ON HOOK and OFF HOOKX signaling
status of the A, B, C, and D signaling bits. All frunk types are available
regardless of the T1 Interface framing mode (e.g. SLC trunk types can be
selected without S1.C framing). The available trunk types include: Standard
(E&M), Ground Start, Loop Start and Defined. The following paragraphs
describe each trunk type, an ‘X’ indicates a “don’t care” condition, and a */*
indicates toggling.
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1.1.3.1  Standard (E&M) Trunk Type

The standard frunk type is the E & M signaling structure used on trunks
beiween switches in the public switched telephone network. The signal
structure is as follows.

Transmit
ON HOOK: A=(} B=Q (C=0, D=0)
OFF HOOK: A=] B=1(C=1, D=1)
Receive
ON HOOK: A=0 B=X (C=0, D=X)
OFF HOOK: A=] BeX (Cel, D=X)

1.1.3.2 Ground Start Trunk Type

Ground Start trunk type circuiis provide additional supervision to prevent
vutgoing calls commencing on circuits with incoming calls present. The
signaling structure for the various types of Ground Start trunks (Foreign
Exchange Station — FXS, Foreign Exchange Office — FXO, SLC Station, and
SLC Office) is as follows.

Foreign Exchange Station {FXS)

Transmit
ON HOOK: A=0B=1{C=0 D=1}
G: A=0 B=0 (C=0, D=0) Ground on Ring
OFF HOOK: Ael Bl (Czl, D=1) Loop closed after
the far end FXO sends A=0 (Ground on
tip)
Receive

ONHOOK:  A=] B=X (C=1, D=X) No Tip Ground
OFF HOOK:  A=0 B=1(C=0 D=1) Tip Ground
RINGING: A=X B=0 (C=X D=0)
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Fareign Exchange Office (FXO)

Transmit

Receive

SLC Station

Transmit

Receive

SLC Office

Transmit

Receive

ON HOOK:
OFF HOOK:
RINGING:

ON HOQK:
G
OFF HOOK:

ON HOOK:
G
OFF HOOK:

ON HOOK:
OFF HOOK:
RINGING:

ON HOOK:
OFF HOOK:
RINGING:

ON HOOK:
G:
OFF HOOK:

A=1 B=1{C=1, D=1} No Ground on Tip
A=0 B=1 (C=0 D=1) Ground on Tip
A=0 B=0 (C=0 D=0)

A=0 B=1 {C=0 D=1) Loop Idie
A=0 B=0 (C=0, D=0} Ground on Ring
A=1 B=1 (C=1, D=1) Loop closed

A=0B=(0
A=0 B=1 Ground on Ring

A=1 B=0 Loop closed after the far end
FXO sends B=0 (Ground on Tip)

A=( B=0 No Tip Ground
A=0 B=0/1 Tip Ground
A=1B=140

A=0 33#0 No Ground on Tip
A=0 B=0/1
A=1B=1/0

A=0 B=0Loop Idle
A=0 B=1 Ground on Ring
A=1 B=0 Loop c¢losed
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1.1.3.3 Loop Start Trunk Type

The Loop Start trunk type circuits emulate standard signaling between a
telephone and & switch. The signaling structure for the various types of Loop
Start trunks (Foreign Exchange Station — FXS, Foreign Exchange Office —
FXO, SLC Station, and SLC Office) is as follows.

Foreign Exchange Station (FXS)
Transmit
ON HOOK: A=0B=1(C=0D=1)
OFF HOOK: A=1 B=1 (C=1, D=1} Loop closed
Receive
ON HOOK: A=0 B=1 (C=0, D=1)
OFF HOOK: A=0 B=1 (C=0 D=1}
RINGING: A=X B=0 (C=X D=0}
Foreign Exchange Office {FXO)

Transmit
ON HOOK: A=0 B=1 (C=0, D=1)
OFF HOOX: A=0B=1(C=0D=1)
RINGING: A=(0 B=0 (C=0 D=0)
Receive
ON HOOK: A=0 B=X (C=0 D=X) Loop ldle
OFF HOOK: A=1 B=X (C=1, D=X) Loop closed
SL.C Station
Transmit
ON HOOK: A=0 B=0
OFF HOOK: A=1 B=0 Loop closed
Receive

ON BOOK: A=1 B=1Idle
OFF HOOK: A=1B=1 Idle
RINGING: A=1 B=1/0
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SLC Office
Transmit
ON HOOK: A=] B=1Idle
OFF HOOK: A=l B=1Idle
RINGING: A=l B=1/0
Receive

ON HOOK: A=0 B=0 Loop ldle
OFF HOOK: A=1 B=0 Loop closed

1.1.3.4  User Defined Trunk Type

The User Defined trunk type enables the user to specify their own signaling
states for ON HOOK and OFF HOOK signaling status. Transmit states can
vary from the receive states. The signaling bit settings are 0, 1, and don’t care.
The “don’t care” is treaied as a 1 when transmitted.

NOTE

The ON HOOK and OFF HOOK signaling bits are duplicated for
both the transmit and receive sides.

1.1.4 Programmable Signaling Elements

A pre-defined signaling sequence can contain both originating and terminating
supervision events as well as digits. Up to 64 supervision events/digits can be
pre-programmed into a sequence. The analyzer can store 5 Origination
sequences and 5 Termination sequences. The digit type and associated symbols
are detailed in Table SIG-1, and the Supervision Events and associated
symbols are detailed in Table SIG-2. When an element in a sequence does not
match with the test, that element is ignored by the test.

Table 81G-1. Digit Type Symbels

Digit Type Digit Symbol
DP 0 through 9
DTMF Othrough 9, A, B, C. D, #,*
MF 0 through 9, KP, 8T, STP, T2, ST3P
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Table 81G-2. Supervision Event Symbols

Supervision Event | Supervision Event Symbotl

Originating On Hook
Originating Off Hook
Originating Ring

Ground on Ring

TiIQA IO

Originating Pause

Terminating On Hook
Terminating Off Hook

Terminating Wink

algio|e

Terminating Delay Dial

Terminating Dial Tone | ¢

NOTE

For Ground Start Trunk selections, the off-hook sequence is
automatically initiated.

1.2 OPTION SPECIFICATIONS
The Signaling option signaling element specifications are provided in Table
SIG-3.
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Table SiG-3. Signaling Option Specifications

Hem Specification
Transmit Signaling Element
Tone Digit Duratiorn: 70 msec
Tone Digit Inter-digit Time: 70 msec
Pulse Digit pulse Per Second: 10
Puise Digit %Break: 60
Puise Digit Inter-digit Time: 800 msec
Consecutive Originating Event Deiayiz 60 msec
Consecutive terminating Event Delay: 60 msec
Tone Digit Level: -7 dBm
‘Wink Deiay: 200 msec
Wink Duration: 150 msec
Delay Dial Delay: 200 msec
Delay Dial Duration: 150 msec
Origination Off Hook: > 600 msec
Receive Signaling Element
Wink Delay: 0 to 16 sec
Wink Duration: 70 msec to 600 msec
Delay Dial Delay: 0 to 16 sec
Delay Dial Duration: 70 msec to 16 sec
Off Hook Delay: 0 10 60 sec
Off Hook Duration: > 600 msec
Pulse Digit Pulse Per Second: 71021 pps
Pulse Digit %Break: 40 to 68%
Puise Digit Inter-digit Time: > 300 msec
Tone Digit Frequency: <x2.5%
Tone Digit Level: >-30dB
MF Twist: <+ 6dB
DTMF Twist Low Freq relative to High| -4 dB w08 dB
Freq: > 30 msec
Tone Digit Duration: > 25 msec
Tone Digit Inter-digit Time: 3 sec
Disconnect Time:

1. Ina sequence of “H OV, there is no terminating event to handshake
with, the event On Hook is sent 60 msec. later after the event Off

Hook.
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1.3 OPTION MESSAGES

The following message flashes on the Two Line Display when a pre-defined
Call Origination or Call Termination sequence is not satisfied by the signalling
events which occurred on the line, or when a signalling event delays more than
60 seconds, Sequence Fail.

2 GRAPHICAL DISPLAY SCREENS

This subsection provides descriptions of the analyzer Graphical Display
SETUP screen (see Figure SIG-1) as it applies to the Signaling option,

Title Bar “nteriace: T3 [Test Type: 516G
- Mode: TERMINATE {Trunk: STD(E&M)
Framing: ESF {8eqg Type: DEIAL
I BETS {Dlal Sewq: PROG 1
TERY|{Dial Program 1
DEX-MON 130135315680
Tz LINEContral:
Selactlion Tx Timing: RECOVERED
Aren —-—i—-‘ﬂ iine LBO: 0ds
Channel : i
Yellow Alarm: org
Drop to Speaker: RY
_ Soitkey Softkey 1 | Softkey 2| Softkey 3 [ Softkey 4
Nezcriptions

Figure SIG-1. Signaling Option Setup Screen

2.1 T1INTERFACE SETUP SCREEN
The T1 Interface Setup Screen is used to configure the T1 interface. The
Scroll | and Select | keys are used to control this selection area. The following
additional parameter choices are available when Signaling is the selected test
type.
When Framing is set to SF, the following parameter is available:

Channel Format — Used to select the timeslot to channel assignment format
{default value is D3/D4). The choices include: D1D, D2, or D3/D4.

Drop to Speaker — (Zerminate or D&I modes) Used to select which line is
dropped to the speaker (default value is Rx). The choices include: BRx, Tx, or
BOTH.
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When in Monitor mode, the choices are LINE Rx, EQUIP Rx, or BOTH.

2.2 SIGNALING TEST TYPE SETUP SCREEN

The Signaling Test Type Sctup Screen is used to configure the Signaling
option. The Scroll Il and Select i keys are used to control this selection area.
In the following paragraphs, the Scroll i keys are used to select the active
selection line and the Select Il keys (unless stated otherwise} are used o cycle
through the available choices.

The foliowing parameters and associated cheices are available when the Test
Type (selectable on the MAIN Graphical Display screen of the apalyzer) is set
to either SIG or SIG+BERT (or SIG+TIMS if the PCM TIMS option is
installed).

Trunk — (All Operaring modes) Enables selection of the frunk type which
defines the ON HOOK and OFF HOOK signaling status for the A, B, C, and D
signating bits (default value is STD (E&M)). The choices include:

STD (E&M) — Selects the standard E & M signaling structure used on trunks
between switches in the public switched telephone network.

LOOP START — Selects the Loop Start trunk type which emulates standard
signaling between a telephone and a switch, When selected the following
parameter choice is available:

Emulate -— Selects the type of emulation used on the trunk (default value
is FX8). The choices include:

FXS — Selects Foreign Exchange Station as the emulation type.
FX0Q — Selects Foreign Exchange Office as the emulation type.
SLC STATION — Selects SLC Station as the emulation type.
SLC OFFICE — Selects SL.C Office as the emulation type.

GROUND START — Selects the Ground Start trunk type which provides
additiona} supervision to prevent cutgoing calls on circuits with incoming
calls. When selected the following parameter choice is availabie:

Emulate — Selects the type of emulation used on the trunk (default value
is FXS). The choices include:

FXS — Selects Foreign Exchange Station as the emulation type.
FXO — Selects Foreign Exchange Office as the emulation type.
SLC STATION — Selects SLC Station as the emulation type.
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SLC OFFICE — Selects SLC Office as the emulation type.

USER DEFINED — Enables the user 1o specify the ON HOOK and OFF
HOOK signaling states.

When T1 Framing is setf to SF the choices include:

On Hook signaling:

Bit A — Used to define the A signaling bit (default value
choices include: 1, or 0.

Bit B — Used to define the B signaling bit {(defaunit value
choices include: 1, or 0.

Off Hook signaling:

Bit A — Used to define the A signaling bit (default value
choices include: 1, or 0

Bit B — Used to define the A signaling bit (default value
choices include: 1, or €.

When T1 Framing is set to ESF the choices include;

On Hook signaling:

Bit A — Used to define the A signaling bit {(default value
choices include: 1, or 0.

Bit B — Used to define the B signaling bit (default value
choices include: 1, or 0.

Bit C - Used to define the C signaling bit {default value
choices include: 1, or 0.

Bit D — Used to define the D signaling bit (default value
choices include: 1, or 0.

Off Hook signaling:

Bit A — Used to define the A signaling bit (defauilt value
choices include: 1, or 0.

Bit B — Used to define the B signaling bit (defaunlt value
choices include: 1, or Q.

Bit C - Used to define the C signaling bit (defanlt value
choices include: 1, or 0.

s 1)

is 1).

is 1).

is 1)

is 1.

is 1)

is 1).

is 1).

is 1),

is 1).

is ).

The

The

The
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The
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The

The

The

The

The
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Bit D — Used to define the D signaling bit (default value is 1). The
choices inciunde: 1, or 0.

Org Side — (Monitor mode only) Enables selection of the originating side of
the T1 interface {(default value is LINE). The choices include:

LINE — Selects the T1 LINE interface.
EQUIP — Selects the T1 EQUIPMENT interface.

Seq Type — (Jferminate and D&l modes only) Enables selection of the
sequence type to be used. The choices are DIAL or RCV (default value is
DIAL),

When DIAL is the selected sequence type the following parameters are
available:

Dial Seq — Sclects the Call Origination sequence transmitted by the
analyzer, both pre-programmed sequences and manual dialing are selectable
(default value is PROG 1). The choices include:

MANUAL — Enables manual dialing.

PROG n — Selects Dial Program n (where n is the number of the Dial
Program sequence, 1 through 5) as the sequence to be transmitted by the
anatyzer. The following parameter is used to program the sequence:

Pial Program n — (Where n is the number of the Dial Program
sequence, 1 through 5) Selects the Dial Program to be programed/edited
{(the program siring can be up to 64 supervision event/digits, see Table
SIG-2 for the valid supervision event symbols). The program is edited
using the keypad left and right arrow keys to move the cursor to the
required position. The DEL (delete) key must be used to remove an
existing supervision event/digit. The keypad keys are used to enter
numeric values. The following softkeys are used to enter supervision
events and digit types.

NOTE

The More Keys softkey displays additional softkeys used in editing
the sequence.

(O)n Hook — Selects Originating On Hook supervision event.
Off (H)ook — Selects Originating Off Hook supervision event.
{R)ing — Selecis Originating Ring supervision event.

{P)ause — Selects Origination Pause supervision event.
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(w)ink — Selects Terminating Wink supervision event.

{o)n Hook — Selects Terminating On Hook supervision event.
off (h)ook —- Selects Terminating Off Hook supervision event.
{d)elay dial — Selects Terminating Delay Dial supervision event.
dial (Hone — Selects Terminating Dial Tone supervision event.
DTMF — Selects the Dual Tone Multifrequency digit type.

DP — Seiects the Dial Pulse digit type.

MF — Selects the Multifrequency digit type.

When RCV is the selected sequence type the following parameters are
available:

Rev Seq - Selects the pre-programmed Call Termination sequence 10 be
used by the analyzer (default value is PROG 1). The choices include:

PROG n — Sclects Receive Program n (where n is the number of the
Receive Program sequence, 1 through 5) as the sequence to be received by
the analyzer. The following parameter is used to program the sequence:

Rev Program n — (Where n is the number of the Receive Program
sequence, 1 through 5) Selects the Receive Program to be
programed/edited (the program string can be up to 64 supervision
event/digits, see Table SIG-2 for the valid superviston event symbols).
The program is edited using the keypad left and right arrow keys to
move the cursor to the required position. The DEL (delete) key must be
used to remove an existing supervision event/digit. The keypad keys are
used to enter numeric values., The following softkeys are used to enter
supervision evenis.

NOTE

The More Keys softkey displavs additional softkeys used in ediring
the sequence.

(O)n Hook — Selects the Originating On Hook supervision event.
Off (H)ook — Selects the Originating Off Hook supervision event.
{R)ing — Selects the Originating Ring supervision event.

(G)nd on Ring

Selects the Ground on Ring supervision event.

{P)ause — Selects the Origination Pause supervision event.
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{w)ink — Seclects the Terminating Wink supervision event.

{o)n Hook — Selects the Terminating On Hook supervision event.
off (h)ook — Selects the Terminating Off Hook supervision event.
(cetay dial — Selects the Terminating Delay Dial supervision event.
dial (tyone — Selects the Terminating Dial Tone supervision event.

Any digit — Enables the analyzer to accept any digit in a particular
position in the sequence.

Control — Used to control the operation of the pre-programmed signaling
sequences. When selected, the following softkeys are available:

Start Program n — (Where n is the number of the pre-programmed
sequence, 1 through 5) Starts the pre-programmed sequence.

Once the Start Program n softkey has been pressed, the following
softkeys are availabie:

Restart Program n — (Where n is the number of the pre-programmed
sequence, 1 through 3) Restarts the pre-programsmed sequence.

Stop Program n — (Where n is the number of the pre-programmed
sequence, I through 5) Stops the pre-programmed sequence.

2.3 RESULTS 1Il SCREEN

Refer to Section 2.5 of the T-BERD 950 User’'s Manual for a detailed
description of the RESULTS III screen usage. A tfypical Signaling Test Type
results page is shown in Figure SIG-2. Up to 80 events can be displayed.
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AUX Screen
Title Bar Test: TI SIG Test Type
- LINE EQULE
Crt Dilal &g M/A
Ssq  Delay TDuration fype
Signal Bvent N/A
Selaction
Area > ﬁ
Softkey . N = ..
. ; oftkey 1iSoftkey 2{Softkey 3{Scftksy 4
Dascriptlons

Figure $1G-2. Typical Signaling Test Type Results Page

2.4 AUX SCREEN

Refer to Section 2.6 of the T-BERD 950 User’s Manual for a detailed
description of the AUX screen usage.

3 TEST RESULTS

This subsection provides information on the analyzer Two Line Display and
the fest results available for the Signaling option.

3.1 SIGNALING OPTION TEST RESULTS

Test results for the Signaling option are displayed on the analyzer Two Line
Display. The Two Line Display and associated controls and indicators are
located on the front panel above the keypad. Refer to Section 4 of the T-BERD
950 User’s Manual for a detailed description of the Results Display.

Test results can also be displayed on the RESULTS III graphic display screen
{(refer to Section 2.5 of the T-BERD 950 User's Manual for more information
on the RESULTS TII graphic display screen). In
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NOTE

There are no Summary, Interface, Signal, Time, or Performance
Category results for the Signaling Option.

3.1.1 t Cate its
The Signaling test type category results are described in Table S1G-4.

Table SIG-4. Signaling Test Type Category Resulits

Result

Description

Signal Event

Displays the signaling supervision events and digits for
the current call. When a pre-defined Call Termination or
Call Origination sequence is not satisfied by the
signaling events that occurred on the line, or a signaling
event delays more that 60 seconds, the message
Sequence Fail is displayed.

Digit Type

Displays the digit type either DP, MF, or DTMF,

Event Dur
(Event Duration)

Measurement of the duration of a supervision event or
digit. The range is 0 through 60 seconds, with overflow
indication.

NOTE: This result is applicable to signaling supervision
evenis ‘R, ‘w’, *d’, and ‘t’ or any digit.

inter-event Delay

Measurement of the delay from one supervision
event/digit to the previous supervision event/digit. The
range is 0 through 60 seconds, with overflow indication.

SIG-17



SIGNALING CPTION
Signaling Option Test Results

SIG-18









50-14950-06
Rev. D

T-BERD® 950
PCM TIMS OPTION
USER’S MANUAL

May 1999

This User’s Manual applies to all -BERD 95C
Communications Analyzers incorporating Software Level 3.xx.

Copyright ©1986 TTC®
20400 Chservation Drive, Germantown, Maryland 20876
{800) 638-2049 + (301} 353-1550 (MD) « FAX {301) 353-9216 » www.ile.com



Specifications, terms, and conditions are subject to change without notice.
All rademarks and registered trademarks are the property of their respective
companies,



TABLE OF CONTENTS

Section Description Page
1 GettingStarted ......... ... .. . i TiMS-1
1.1 Option Deseription . ..., oo TIMS-1
1.1.1 Operating Modes ........ ... . o i TIMS-1
1.1.1.1 Terminate Made . ....... .. oo TIMS-1
1.1.1.2 Drop&InsertMode ... ... . ... . .. L TIMS-2
1.1.1.3 MonitorMode .. ... . ... . o i TIMS-2
1.1.2 TestModes . ... i e TIMS-2
1.1.2.1 Holding Tone TestMode . ........... .. .......... TIMS-2
1122 Variable ToneTestMode . ....... .. ... ... .o .0 TIMS-2
1.1.2.3 3ToneTestMode ...t TIMS-2
1.1.24 QuietTestMode ......... .. ... v, TIMS-3
2 Graphical Display SCreens . ........cvvveivunrnrnaraans TIMS-3
2.1 T1 Interface Setup Screen Description ................. TIMS-4
2.2 PCM TIMS Test Type Setup Screen Description .. ..... .. TIMS-5
23 Fromt Panel Keys .. ..o i s TIMS-7
24 RESULTSIISCreen . .ot vt i ie it inian e s TIMS-7
2.5 AUX SCIEen ...ttt it e e e e i e TIMS-7
3 TestResults . ... it it e TIMS-8
3.1 PCM TIMS Option TestResults .. ... oo, TIMS-8
3.1.1 Test Type Category Results ............ ... ... .... TIMS-8
Figure Description Page
TIMS-1 PCM TIMS Option Setup Screen . ... oo, TIMS-3
TIMS-2 Typical PCM TIMS Test Type Results Page ........... TIMS-7
Tabie Description Page
TIMS-1 Test Type Category Results ......... .. ..ot TIMS-8

i



v



PCM TiIMS OPTION
Getling Started

PCM TIMS OPTION

1 GETTING STARTED

This section provides information on the PCM TIMS (Puise Code Modulation
Transmission Impairment Measurement Set) option for the T-BERD 950. The
section is divided into the following subsections; Getting Started, Graphical
Display Screens, and Test Results. The following paragraphs describe the
conients of each of the subsections.

* Subsection 1 — Getting Started: Describes the PCM TIMS option and
its specifications.

* Subsection 2 — Graphical Display Screens: Details the Graphical
Display Setup screen as it applies to the PCM TIMS option.

* Subsection 3 — Test Results: Explains the PCM TIMS test results,

1.1 OPTION DESCRIPTION

The PCM TIMS option enables the T-BERD 930 to perform Voice Frequency
{VF) testing on y-Law encoded PCM data. The external interface to the option
is via the T1 interface (LINE or EQUIPMENT, or both).

Digital Signal Processing {DSP) based testing is performed on the PCM data
accessed from a DS1 access point. All option testing car be performed on DSO
channel PCM data dropped or inserted from a T1 line. The speaker output can
be from either the LINE or EQUIPMENT T1 input or from both T1 inputs
simultaneously (user selectable).

With the PCM TIMS option installed, the analyzer has the capability to pass
through signalling bits while performing D&I1 (Drop & Insert) testing, or insert
signalling bits while performing Terminate or D&I testing.

111  Operating Modes

The PCM TIMS option operates in one of the following T1 operating modes;
Terminate, Drop & Insert, or Monitor mode. The following paragraphs provide
a brief discussion of each mode.

1.1.1.1  Terminate Mode

Terminate mode separates both sides of a T1 path, terminates the input signal
at the receive side, and generaies a totally independent output signal.
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1.1.1.2 Drop & Insert Mode

Drop and Insert mode enables the analyzer to access specific channels from the
'T1 line while leaving the other channels unaffecied.

1.1.1.3  Monitor Mode

In Monitor mode the option measures the parameters of the received PCM dama
signal. With two receivers enabled the following results are provided: Level
{with tone present), Frequency (with tone present), C Message Noise, C Notch
Noise, C Message Signal to Noise Ratio, and DC Offset.

1.1.2 Test Modes

The PCM TIMS option operates in one of the following test modes; Holding
Tone, Variable Tone, 3 Tones, or Quiet. The following paragraphs provide a
brief discussion of each mode.

1.1.2.1 Holding Tone Test Mode

In Holding Tone test mode (with one receiver and/or one transmitter enabled) a
tone is transmisted o the channel under test and the following parameters are
measured with the corresponding results provided: Level, Frequency, C Filter
Signal to Noise Ratio, D Filter Signal to Noise Ratio, 3.4 Filter Signal {0 Noise
Ratio, C Notch Noise, 3.4 kHz Flat with Notch Noise, D Notch Noise, DC
Offset, Dropouts and Impulse Noise.

NOTE
Only | set of measurements {C, D, or 3.4) can be derived at a time.

1.1.2.2 Variable Tone Test Mode

Tn Variable Tone test mode, the frequency of the transmitied tone is selected
{from 20 to 3904 Hz} as is the level of the tone (from 3.0 through -40.0 dBm).
The following results are provided: Level, Frequency, and DC Offset.

1.1.2.3 3 Tone Tesi Mode

3 Tone test mode (with one receiver and/or one transmitter enabled) measures
the frequency response of a channel at three frequencies: 404, 1004, and 2804
Hz. The 3 tones are transmitted automatically and repetitively as a sweep. The
transmission time of each tone is adjustable from 2 to 15 seconds (the defauit is
5 seconds). The following parameters are measured with the corresponding
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results are provided: 404 Hz Level, 404 Hz Frequency, 1004 Hz Level, 1004
Hz Frequency, 2804 Hz Level, and 2804 Hz Frequency. A result takes
approximately 4 seconds to appear on the RESULTS 1 display screen.

1.1.2.4 Quiet Test Mode

Quiet test mode (with one receiver and/or one transmitter enabled) is used to
perform noise measurements on a PCM data circuit when no tones are present
dnd one end of the circuit has been terminated. To simulate this condition, a
code representing zero signal (0xFE) is inserted on the channel under test. This
test mode provides the following results: C Message Noise, D Message Noise,
3.4 kHz Flat Noise, DC Offset and Impulse Noise.

time.

NOTE
Only one set of measurements (C, D, or 3.4) can be performed at a

2 GRAPHICAL DISPLAY SCREENS

This subsection provides descriptions of the analyzer Graphical Display
SETUP screen (see Figure TIMS-1) as it applies to the PCM TIMS option.

Title Bar

Selecticn
Area

Softkey

—-

Descriptlons

nterface: T1 |Test Type: TIMS
Mode: TERMIRATE |Tast: HOLLING TONE
Traming: FEF | Level 0.0d5
Line Coding: B8zg |rilter: C MSG
Line Rx In: TERM | Irmp Noise Thrsh: 67
Bgquip Rx In: DEX-MON | Thrsh Diff: 4
Tx /Ry Pair: LINE

Tx Timing: RECOVERED

Line LBO: 4dB

Channel: 1
Yellow Alarm: OFF

Drop Lo Spkr: e
Bit A: bl
Bit B: 1
Bit C: 1
Bit D 1

Softkey 1 Sofrkey 2§ Softkey 2 Softkey 4

Figure TiIMS-1. PCM TIMS Option Setup Screen
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2.1 T1INTERFACE SETUP SCREEN DESCRIPTION

The T1 Interface Setup screen is used to configure the T1 interface (see Section
3.2 of the T-BERD} 950 User’s Manual for further details). The Seroll and
Select | keys are used to control this selection area. The following parameter
choices are available when PCM TIMS is the selected test type.

When Framing is set to SF, the following parameter s available:

Channel Format — Used to select the timesiot to channel assignment
format (default value is D3/D4). The choices include: D1D, D2, or D3/D4.

Drop to Speaker — {Terminate or D&l modes) Used to select which line is
dropped to the speaker (default value is Rx). The choices include: Rx, Tx, or
BOTH.

When in Monitor mode, the choices are LINE, EQUIP, or BOTH.

ABCD Bits Thru — (D& mode) Used to select whether the signalling bits are
passed through the analyzer (default value is YES). The choices include: YES
or NO.

When ABCD Bits Thru is set to NO (or when mode is set to TERMINATE) and
the Framing is set to ESF, the following parameter choices are available:

Bit A — Used to sef the A signalling bit (default vaiuve is 0). The choices are
Oort.

Bit B — Used to set the B signalling bit (defauit value is 1). The choices are
Oort.

Bit C — Used to set the C signalling bit {default value is 1}. The choices are
Qor1.

Bit D — Used to set the D signalling bit (default value is 1). The choices are
Gorl.

When ABCD Bits Thru is set to NO (or when mode is set to TERMINATE}) and
the Framing is set to SF, the following parameter choices are available:

Bit A — Used to set the A signalling bit {defauit value is 0). The choices are
Qori.

Bit B -~ Used to set the B signalling bit (default value is 1). The choices are
Dorl.
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2.2 PCM TIMS TEST TYPE SETUP SCREEN DESCRIPTION

PCM TIMS Setup Screen is used to configure the PCM TIMS option. The
Scroll Il and Select I keys are used to control this selection area. In the
following paragraphs, the Scroll lf keys are used to select the active selection
line and the Seleet il keys (unless stated otherwise} are used io cycle through
the available choices.

Test — (Terminate and D&l Modes only) Enables selection of the test mode
type to be used for PCM TIMS testing (default value is HOLDING TONE). The
choices include:

HOLDING TONE — Selects Holding Tone as the test mode. In this operating
mode a holding tone {1004 Hz) is inserted into the channel under test. The
following choices are available:

Level — Sets the level of the transmitted tone, selectable from 3.0 dB to
-40.0 dB in 0.1 dB increments (defaunit value is 0.0). The keypad is used to
enter the required value. The Del (delete) key is used to delete the right-
most digit of the current level. The */E key is used to enter a decimal point

().

Filter — Sets the filter used when performing the selected test {default
value is © MSG). The choices include: C MBG, D WEIGHT, 3.4K FLAT.

When Filter is set to € MSG, the following parameter choices are
available:

Imp Noise Thrsh — Sets the Impulse Noise threshold, which is
selectable from 30 dBrn to 90 dBrn {default value is 87). Either the
keypad or the Select Il keys can be used to enter the value, the Del
{delete) key on the keypad is used to delete the right-most digit of the
current value.

Thrsh Ditf — Sets the Impulse Noise Registers Difference. The choices
include: 2 dB, 4 dB, or 6 dB {default value is 4). Either the keypad or
the Select Il keys can be used to enter the value, the Del (delete) key on
the keypad is used to delete the current digit of the value.

VARIABLE TONE — Selects Variable Tone as the test mode. The following
choices are avaiiable:

Level — Sets the level of the transmitted tone, selectable from 3.0 dB to -
40.0 dB in 0.1 dB increments (default value is 0.0). The keypad is used to
enter the required value. The Del (delete) key is used to delete the right-
most digit of the current level. The */E key is used to enter a decimal point
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(). In addition, the D key is used to toggle 2 level value from a positive (+)
value {0 a negative {-) vaiue.

Frequency - Sets the frequency of the transmitted tone, selectable from
20 Hz to 3904 Hz. The keypad or the Select Hl keys can be used to enter
the tone value, the Del {delete) key on the keypad is used to delete the
right-most digit of the current valus.

QUIET — Selects Quiet Tone as the test mode. The following choice is
available:

Filter — Sets the filter used when performing the selected test {(default
vaiue is € MSG). The choices include: C MSG, D WEIGHT, 3.4K FLAT.

When Filter is set to © MSG, the following parameter choices are
available:

Imp Noise Thrsh — Seis the Impulse Noise threshold, which is
selectable from 30 dBrn to 90 dBrm (default value is 67). Either the
keypad or the Select Il keys can be used to enter the value, the Del
{(delete) key on the keypad is used to delete the righi-most digit of the
current value,

Thrsh Diff — Sets the Impulse Noise Registers Difference. The choices
include: 2 dB, 4 dB, or 6 dB (default value is 4). Either the keypad or
the Select § keys can be used to enter the value, the Pel (delete) key on
the keypad is used to delete the current digit of the value.

3 TONES — Selects 3 Tone Slope as the test mode. The following choices
are available:

Level — Sets the level of the transmitted tones, adjustable from 3.0 dB to
-40.0 dB in 0.1 dB increments (default value is 0.0). The keypad 18 used to
enter the required value. The Del {delete) key is used to delete the right-
most digit of the current level. The */E key is used to enter a decimal point
{.). In addition, the D key is used to toggle a level value from & positive (+)
value to a negative {-) value.

Tone Duration — Sets the length of time that the fones will be
transmitted, selectable from 2 through 15 seconds in increments of 1
second (default value is 5). Either the keypad or the Select I keys can be
used to enter the value, the Del (delete} key on the keypad is used to delete
the right-most digit of the current value.
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2.3 FRONT PANEL KEYS

The following analyzer front panel keys are used in conjunction with the PCM
TIMS option.

Loop Up — When pressed, transmits the 2713 Hz loop up tone at a fixed
level of -10.0 dBm, until the far end is Jooped. Loop up is recognized when
the receiver detects the 2713 Hz tone on the line.

Loop Down — When pressed, transmits the 2713 Hz loop down tone at a
fixed level of -10.0 dBm, until the far end is looped down. Loop down is
recognized when the receiver no longer detects the 2713 Hz tone on the line.

Volume Control {Up and Down) — Sets the volume of the speaker.

2.4 RESULTS lll SCREEN

Refer to Section 2.5 of the T-BERD 9350 User's Manual for a detailed
description of the RESULTS IH screen usage. A typical PCM TIMS Test Type
results page is shown in Figure TIMS-2.

Title Bar Test: 11 TIMS Test Type
- LINE EQUIP
Iavl, dBm 0 0
Froeg, iz i)
C ril §/N a ¢}
C-Ms¢, dBrnl a ol
C-Neh, dBrnC 2l l
3EFlat,d3rn k) O
Selection 3R Nch, dBrn ol 0
Area M-—P-—{ DC‘WOff_,. wy 0 G
Imp Nolse H 3 [
Imp Noise M o &
lmp Nolse L & G
o ril s/w 0 2
I} Wgt Noise G o]
T Nch Noise 4] 4]
L Dropouts ¢! 0
4 more §
Sof‘tke‘y Sotrkey liSoftkey Z{Sofrkey 3|Softkey 4
Descriptions

Figure TIMS-2. Typical PCM TIMS Test Type Results Page

2.5 AUX SCREEN

Refer to Section 2.6 of the T-BERD 950 User’s Manual for a detailed
description of the AUX screen usage.
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3 TESTRESULTS

This subsection provides information on the analyzer Two Line Display and
the test results available for the PCM TIMS option,

3.1 PCMTIMS OPTION TEST RESULTS

Test results for the PCM TIMS option are displayed on the Two Line Display.
The Two Line Display and associated controls and indicators are Jocated on the
front panel above the keypad. Refer to Section 5 of the 7-BERD 950 User’s
Manual for 2 detailed description of the Results Display.

Test results can also be displayed on the RESULTS 11T graphic display screen
(refer to Section 2.5 of the T-BERD 956 User’s Manual for more information
on the RESULTS III graphic display screen).

NOTE

There are no Summary, Interface, Signal, Time or Performance
Category results for the PCM TIMS Option.

3.1.1 Te t ts
The TIMS test type category tesults are described in Table TIMS-1.

Table TIMS-1. TIMS Test Type Category Results

Result Name Description
C Fil SN Ratic in dB, (using C-Message weighting) of the power
(C Filter Signal to of the test tone signal to the power of the background
Noise Ratio) noise on the channel under test, (accuracy is 1 dB, from 0

to 45 dB). For this measurement, a 1004 Hz ione is
transmitted or OxFE is inserted in the channel under test.
Result available in MONITOR operating mode and
HOLDING TONE and QUIET test modes.

C-Msgq, dBrnC Measurement (using C-Message weighting) of the noise
(C-Message Nojse) | on an idle channel or circuit (a channel or circuit with a
termination at one end and no holding tone at the
transmitting end), expressed in dBmC. Measurement
range is 22 to 90 dBraC with 1 dBrnC resolution. Result
available in MONITOR operating mode and QUIET test
modes.
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Table TIMS-1. TIMS Test Type Category Resulis {Coniinued}

Resuit Name

Description

C-Nch, dBrnC
{C-Notch Noise)

Measurement (using C-Message weighting and a 1010
Hz notch filter) of the noise power on a channel with a
holding tone at the transmitted end, expressed in dBrnC.
Measurement range is 22 w 90 dBrnC with | dBmC
resolution. Result available in MONITOR operating mode
and HOLDING TONE test mode.

D Fit S/N

(D Filter Signal to
Noise Ratio)

Ratio in dB, (using D-Message weighting) of the power
of the test tone signal to the power of the background
noise on the channel under test, (accuracy is 1 dB, from 0
to 45 dB). For this measurement, a 1004 Hz tone is
transmitted or OxFE is inserted in the channel under test.
Result availabie in HOLDING TONE test modes.

D Wgt Noise
(D-Weighting
Noise)

Measurement {using D-Messape weighting)} of the noise
on an idie channel or circuit (a channel or circuit with a
termination at one end and no holding tone at the
transmitting end), expressed in dBral), Measurement
range is 22 to 90 dBmD with 1 dBrnD) resolution. Result
available in QUIET test mode.

D Nch Noise
{D Notch Noise)

Measurement {using ID-Message weighting and a 1010
Hz notch filter) of the noise power on a channel with a
holding tone at the wansmitted end, expressed in dBraD.
Measurement range is 22 to 90 dBrnC with 1 dBraC
resolution. Result available in HOLDING TONE test
mode.

DC-Off, mV DC offset measured from -128 mV to 128 mV with a

(DC-Offset) resolution of 1 mV. Result available in MONITOR
operating mode and HOLDING TONE, VARIABLE
TONE, and QUIET test modes.

Dropouts A count of holding tones whose level decreased by 12 dB

{x1 dB) or more from the level established at the start of
the current test, and for a period of time greater than the
gualification interval (4 +}4 periods of the holding tone).
Result available in HOLDING TONE mode.
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Table TIMS-1. TIMS Test Type Category Resuits (Continued)

Resuit Name

Description

Medium Count}

Freq, Hz VF frequency measured in Hertz from 20 to 3904 Hz

(Frequency) with an accuracy of 1 Hz. Result available in MONITOR
operating mode and HOLDING TONE and VARIABLE
TONE test modes.

Imp Noise H A count of signals exceeding the Impulse Noise

(Impulse Noise High threshold by 6 dB, threshold accuracy is +1 dB. Result

Count) available in HOLDING TONE and QUIET test modes.

imp Noise M A count of signals exceeding the Impulse Noise

(impulse Noise| thieshold by 4 dB, threshold accuracy is +1 dB. Result

available in HOLDING TONE and QUIET test modes.

Imp Noise L

(Impulse Noise Low
Count)

A count of signals exceeding the Impulse Noise
threshold by 2 dB, threshold accuracy is 1 dB. Resuls
available in HOLDING TONE and QUIET test modes.

Lvi, dBm
{Level)

VF level measured in ¢Bm, with an accuracy of 0.2 dB
from 200 Hz to 3900 Hz (+3 dBm to -40.0 dBm) and 0.1
dB from 1002 Hz to 1022 Hz (0 to -19 dBm). Result
available in MONITOR operation mode and HOLDING
TONE, and VARIABLE TONE test modes.

3K Fil S/N

3.4 kHz
Signal
Ratio)

Filter
Noise

Ratio in dB, of the power of the test tone signal to the
power of the background noise on the channel under test,
(accuracy is 1 dB, from 0 to 45dB). For this
measurement, a 1004 Hz tone is transmitted or OxFE is
inserted in the channel under test. Result available in
HOLDING TONE and QUIET fest modes.

3KFiat, dBmn
(3.4 XHz Flat Noise}

Measurement of the low frequency noise present on the
channel under test, expressed in dBrn. Measurement
range is 22 10 90 dBrnC with I dBrrC resolution. Result
available in QUIET test mode.

3K Nch, dBrn

{3.4 kHz Flat with
Notch-Noise)

Measurament (using a 1010 Hz notch filter) of the noise
power on a channel with a holding tone at the transmitted
end, expressed in dBrn. Measurement range is 22 to 90
dBrnC with 1 dBrnC resolution. Result available in
HOLDING TONE test mode.

404Hz Lv!
(404 Hz Level)

Measurement of the level of the 404 Hz test tone. Result
available in 3 TONES test mode.
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Table TIMS-1. TIMS Test Type Category Results (Continued)

Result Name Description
404Hz Freq Measurement of the frequency of the 404 Hz test tone.
(404 Hz Frequeﬂcy) Result available in 3 TONES test mode.
1004Hz Lvi Measurement of the level of the 1004 Hz test tone. Result
{10{)4 Hz Level} available in 3 TONES test mode.
1004Hz Freq Measurement of the frequency of the 1004 Hz test tone.
(1004 Hz| Result available in 3 TONES test mode.
Frequency)
2804Hz Lvi Measurement of the ievel of the 2804 Hz test tone. Result
(2804 Hz Level) available in 3 TONES test mode.
2804Hz Freq Measurement of the frequency of the 2804 Hz test tone.
{2804 Fz| Result available in 3 TONES test mode.
Frequency)
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ISDN BASIC RATE INTERFACE OPTION
Getting Started

ISDN BASIC RATE INTERFACE OPTION

1 GETTING STARTED

The Integrated Service Digital Network (ISDN) Basic Rate Interface (BRI)
Option User’'s Manual provides you with operating information about the
ISDN BRI Option for the T-BERD 950 Communications Analyzer.

® Section 1 — Getting Started: Describes the ISDN BRI Option, its
specifications, and modes of operation.

®* Section 2 — Graphical Display Screens: SETUP, RESULTS II1, and

AUX screens as they pertain to the ISDN BRI Option and the modes of
operation.

® Section 3 —— Test Results: Expiains the ISDN BRI Option U Interface
Physical Layer and ISDN Protocol Results.

1.1 OPTION DESCRIPTION

The ISDN Basic Rate Interface (BRI) Option, in conjunction with the Protocol
Services Board Option, enables the T-BERD 950 Communications Analyzer to
perform the following:

® Bit Error Rate (BER) testing
® Protocol analysis (D-channel analysis)
® Voice and data (call placement and receipt)

® X.25 D-channel packet calls

The ISDN BRI interface generates required frames for terminal initialization,
Layer 2 start-up, and basic call processing for the AT&T 5ESS, NT DMS 100,
and North American standards. It gathers and processes the proper call setup
information for two simultaneous cails, and the proper frames to maintain the
call connections simultancously.

The BRI moduie provides physical layer status and statistics for the U side of
the ISDN network. These include activation status, U interface sealing current,
and framing status. Block errors are also counted. See Section 3 for detailed
results information.
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The ISDN BRI Option originates two circuit-switched calls, terminates two
circuit-switched calls, or originates one circuit-switched call while terminating
a second circuit-switched call. In addition, the unit can place and/or receive
X.25 Packet Data calls over the D-channel.

When the call setup acknowledge message is received for incoming or
outgoing calls, it connects the speaker and microphone for that call. You can
also change the connection of the call dynamically. A call connecied to BERT
can be changed to connect to the speaker or microphone.

If the ISDN BRI Option is connected to two voice calls simulfaneously, Call 1
is connected to the push-to-talk interface and a holding tone is placed on Call
2. If two data calls are connected, the BERT settings are the same on both calls,
The unit measures the loopback delay for each B-channel. Once the D-packet
call is connected, the analyzer can send the FOX message, display received
data, and provide X.25 packet analysis.

1.2 OPTION SPECIFICATIONS
Table BRI-1 lists the specifications for the ISDN Basic Rate Interface Option.

Table BRI-1. U interface Specifications

Feature Specification
Interface U Interface with To LT and To NT:
Devices NT1
Physical Configuration Point to Point, Synchronous and Fuil-Duplex
Bit Rate 160 kbps
User Data Rate 144 kbps
Signaling Scheme 2B1Q
Line Rate 192 kbps
Maximum Voltage +25V
Timing Source LE

Number of Wire Pairs

1

Full-Duplex Method

Echo Cancellation

Interieaving Scheme B1gB2y (12X/Frame)
Bits Per Frame 240
Bits User Data 216
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Table BRI-1. U Interface Specifications (Continued)

Feature Specification
Bits Overhead 24
Frames Per Second 666.66666...

1.3 TECHNOLOGY OVERVIEW

The ISDN BRI option is capable of emulating the ISDN Terminal Equipment
(TE) device from the U access point.

The NT1 is the first customer premise device on a two-wire ISDN circuit
coming in from the ISDN central office. It accomplishes several tasks. It
converts the two-wire ISDN circuit {called a U interface} to & four-wire S/T so
you can connect several terminals. The NT1 central office can thereby “talk” to
the NT1 and do testing and maintenance by instructing the NT1 to loop signais
back te the central office.

1.3.1 ISDN Characteristics

ISDN builds on groups of standard transmission changels. B-channels transmoit
user information at relatively high speeds, while a separate D-channel carries
call setup, signaling, and other information.

B-channels are clear channel pipes for user voice and dafa. The D-channel is a
packet-switched link for call setup and user data. Unlike some other digital
communications technologies. ISDN handles types of information such as:
voice, data, studio-guality sound, still and moving images. They are ali
digitized and transmitied at high speeds.

It handles many devices on the same lne. Up to 8 separate telephones, fax
machines, or compuiers can be linked to a single ISDN connection, and have
wp to 64 “call appearances™ of the same or different telephone numbers.

ISDN offers wvariable, responsive transmission speeds. Two channels
can be combined into a single larger transmission pipe. Channels can be
assembied as needed for a specific application (a large video conference, for
example), and then broken down and reassembled into different groups for
other applications (normal voice or data transmissions). Combining
B-channels in this manner is called inverse muitiplexing or bonding.

ISDDN can combine channels to make larger pipes; it uses switched digital
connections. Perhaps the most imporiant single feature of ISDN, however, is
that it offers inexpensive dialed digital access to the worldwide
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telecommunications network. With ISDN, it is no longer necessary to lease
costly dedicated lines for high-speed digital transmission, or to limit data speed
and accuracy by using modems to convert digital signals to analog pulses,

1.3.2 BRI - Definition

Basic Rate Interface (BRI) is defined as two 64 kbps (B) channels, and one 16
kbps Data (D) channel that carries both call setup and user packet data across
the network. The BRI interface is also referred to as a 2B+D connection. A
BRI delivers three separate channels.

BRIs can carry a wide and flexible range of communications. A single BRI, for
example, can carry two simultaneous voice or data conversations to
the same or different locations. In either example, the D-channel can also be
used for packet communications to a third location, simultaneously as well.
The two B-channels can also be combined for transmitting data at
uncompressed speeds of up to 128 kbps,

A wide range of devices and ielephone numbers can be associated with a single
BRL This capability alone offers equipment flexibility and major reductions in
line, wiring, and installation costs.

1.3.3 Int nNTa

The U reference point describes the interface between the Network
Termination (NT) and the network Line Termination (LT). It is a two-wire
interface with the 2B 1Q signaling scheme. The network provides power via the
U interface. Figure BRI-1 shows the relationship between the customer
premises and the local Ioop for the S/T and U interfaces.

1 }

INT BT
Network | Customer Premises
lL.ocal Lo
l Pp
T 1
LT
Ulnterface | NTI TE

] : S/T interface —
] j TA TE2
1 a
I |

Figure BRI-1. S/T and U Reference Points
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1.4 ISDN BRI OPTION EMULATION MODES
You can configure the ISDN BRI Option to operate in these modes:

* Line Termination (I.T) BERT Mode
* Network Termination (NT) BERT Mode
* Network Termination and Terminal Equipment (NT'1/TE) Mode

*® Self-Loop Orperation

Detailed descriptions of these modes of operation are found below.

1.4.1 LT BERT Mode

The purpose of the Line Termination {LT) mode is to BERT the physical layer
of the U interface toward the Network Termination (NT) device. This mode is
not capable of placing or receiving a cali. This mode can BERT the B1, B2, BI
and B2, or 2B+D-channels. The BERT operations can either be full duplex
{with another BERT device on the NT side} or looped back. Phantom power is
not provided. Figure BRI-2 shows BER testing using full or partial bandwidth
for this mode.

The ISDN BRI Option can request loopbacks on the B1, B2, Bl and B2, or
2B+D-channel.

T-BERD 950
= NT1
To NT ‘\ or
Connector | U Interface 2B1G Test Equipment
-oullf

Figure BRI-2. LT Terminate Mode

1.4.2 T1 BERT Mo

The purpose of the Network Termination (NT1) mode is to test the physical
layer of the U interface toward the LT device. The NT1 mode cannot place 4
call, but it can BERT the B1, B2, Bl and B2, or 2B+D-channels. The fest
operations can only be in full duplex, with another BERT device on the LT
side. Figure BRI-3 shows testing using full or partial bandwidth for this mode.
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In NT1 mode, the U interface can be looped back manually or via the Rx
messages received from the LT. The BRI interface can loopback the B1, B2, Bl
and B2, or 2B+D-channel.

TBERD 950
h_
Network or Test | 0 . e 2B1Q ot
Equipment Connector
sl

Figure BRI-3. NT1 Terminate Mode

1.4.3 NT1/TE Mode

The T-BERD 950 can originate and terminate Circuit-Switched Voice (CSV),
Circuit-Switched Data (CSD) 56K, and 64K Unrestricted calls, In addition to
the circuit operations listed above, the unit can originate and terminate
D-packet switched calls,

The NT1U/TE mode allows the unit to emulate a Network Termination (NTT)
and Terminal Equipment (TE) simultaneously. This mode is used to place calls
at the U interface. The ISDN BRI Option emulates Terminal Equipment (TE)
at the U interface and is available with the ISDN test type. In the NTI/TE
mode, you can manually loopback the U interface. Figure BRI-4 shows ISDN
calls placed and received using the D-channel for either B-channel.

Cali-generating capabilities include the ability to vary the type of service to
connect. You can generate either 56 kbps or 64 kbps calis. Either call connects
to the BERT analysis module or the push-to-talk interface based on the Bearer
Destination.

Calls can be placed or received on either B-channel and dropped to the BERT
engine or speaker and microphone (with DTMF dialing). Once a call is
connecied, that cail’s B-channel(s) destination (either the BERT engine or
speaker and microphone) can be changed without disconnecting the cail. The
ISDN BRI Option can loopback the B1, B2, or B1 and B2 channel.
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T-BERD 850
P
Network or Test U Interface ‘\ 2B1Q ToiT
Equipment Connector
el

Figure BRI-4. NT1/TE in Terminate Mode

1.4.4 Self Loop Operation

In the Self Loop operation the unit defaults to the NT/LT mode and then
automatically defaults to BERT analysis. The Self Loop test verifies the
physical layer interface of the ISDN BRI Option and the T-BERD 930
Communications Analyzer. Press the Self Loop key to access Self Loop. In
Self Loop, the LT fransceiver is connected to the NT transceiver.

NOTE

Only 2B1Q line coding is sent or received.

1.5 MANUAL AND EQC LOOPBACKS

Depending on yvour mode of operation, the TZBERD 950 can be looped back
manually or via Embedded Operations Channel (BOC) messages. These
loopbacks are ogical in that they loop the selected bandwidth. (See Table BRI-
2 below for information on the different types of loopbacks available in each
BRI mode.}

In LT mode, you configure the type of loopback and press the boop Up key to
loop up the far end. The ISDN BRI Option then mansmits an EOC loopback
request to the NT device. Press the Loop Down key to deactivate these
loopbacks.

In NTI mode, EOC automated loopback requests are enabled from the user
interface. A status message appears on the Results 1 and Resulis I display that
announces an active loopback. Any manual loopbacks are configured from the
user interface.
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Table BRI-2. Loopbacks Available in BRI Mode

BRI Mode Loopback Type Loopbacks Available
N Sends EQOC loopback
LT requests o the NT B1,B2, Bl and B2, 2B+D
Either manual or responds
NTI to EOC loopback requests B1,B2, Bl and B2, 2B+D
NTUTE Manual loopbacks B1,B2, Bl and B2

1.6 EXTERNAL INTERFACE REQUIREMENTS

The ISDN BRI Option provides two RJ-45 8-pin modular jacks. The RJ
connectors support BER testing, protocol analysis, and emulation over the B
and D-channel. Table BRI-3 describes the To LT and To NT connectors on the
U interface.

Table BRI-3. ISDN BRI Opticn Connectors

No. Connectors Description

An RI-45 (8-pin) connector is used to connect the
T-BERD 950 to the U interface of ISDN BRI

t ToLT circait. This connector should be used when the T-
BERD 930 is emulating a NT1/TE or NT1 device.
An RI-45 (8-pin) connector is used to connect the
T-BERD 950 to the U interface of the ISDN BRI
2 UToNT

circuif. This connector should be used when the T-
BERD 950 is emulating an LT device.

1.7 LEFT SIDE PANEL CONTROLS AND CONNECTORS

A diagram of the left side of the T-BERD 950, with the U intexface installed,
and call out numbers is presented in Figure BRIE-5. Each is explained in Table
BRI-4.
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1 2 3 4
p Sy I,
" CONTHAST '
e e De ( PCMCIA Card Siots )
AUX PORT  RS-232 Print Controt
U Interface \
'{ :] 4 [1] i} ] 5
To LT To NT j

- /

Figure BRI-5. T-BERD 950 Left Side Panel View

Table BRI-4. T-BERD 950 Left Side Panel Descriptions

No. Description

11 AUX port — Future use.

Contrast— After a {lashscreen with TTC’s logo comes up when you
2 turn on the T-BERD 950, you can turn the contrast knob in the upper
lefe-hand corner until the screen suits you.

RS 232 Print/Control — Port where you insert the RS 232 side of the
printer cable. Turn the screws at both ends uniil there is a snug fit.
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Table BRI-4. T-BERD 550 Left Side Panel Descriptions {Continued)

No. Description

PCMCIA Card Slot — Insert the T-BERD 950 software card here. To
do so, with the power off, open the PCMCIA access door, the hinged
cover over the port on the right side. The inside of the door is marked
“OPTION - Top Eject” on the left and “SOFTWARE - Bottom Eject”
4 on the right. Insert your software in the bottom slot. The top slot is for
future use.

NOTE: To remove the PCMCIA software card, do not try to pull it
out. There is a stnall release button on the right side of the software
slot that must be pushed to eject the software.

Option Slot — Currently used for the Protocol Services Board

(TTC Part # TB950-PSB).

5 NOTE: U interface connectors are present, but the ISDN BRI software
Option (TTC# TB950-BRI) must be installed to perform ISDN BRI
festing.

1.8 T-BERD 950 MAINFRAME STATUS AND ALARM LEDS

The ISDN BRI Option uses the mainframe Status and Alarm Light Emitting
Diodes (LEDSs). Depending on the interface or option in use, these LEDs have
alternate meanings. Table BRI-5 gives the opiion specific use for the affected
LEDs.

Table BRI-5. Mainframe Status/Alarm LEDs

LED Pescription

Huminates green to indicate that the T-BERID 950 is

SIGNAL receiving a 2B 1Q signal,

Iuminates green fo indicate that the T-BERD 950 is

FRAME SYNC receiving a valid ISDN BRI layer 1 status.

NOTE

An illuminated red LED indicates that the Status and Alarm
condition was previously frue or present since the start of the
Current test.
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2 GRAPHICAL DISPLAY SCREENS

This subsection provides descriptions of the analyzer Graphical Display
SETUP screen displayed in Figure BRI-6 as it applies to the Basic Rate
Interface ISDN option. '

Title Bay i interface: BRI [Test Type: BERT
(_ Test Mode: NT Patten: L2047
AX Loop: MANUAL | Chanmels: Bl & B2
Channel Loop: #1482 | Race: B4

Err Ins fype: LOGIC

Selection
Ares > ‘<

Bofrkey
Descriptions

Softkay L Softkey 2 | Softkey 3 [Scitkey 4

\

Figure BRI-6. BRI BERT Setup Screen

2.1 BRI BERT INTERFACE SETUP SCREEN

The Interface Setup screen is vsed to configure the T1 interface. The Scroll i
and Select 1 keys are used to control this selection area.

From the Main Screen, select the BERT fest type. Press the SCREEN softkey to
access the SETUP screen.

Test Mode — Selects the test mode. The default is NT.

NT — The unit emulates a Network Termination device.

LT — The unit emulates a Line Termination device.

Rx Loop — Selects the type of loopback to enable on the receiver. The
default is RESP TO EOC. Choices include:

MANUAL — Allows you to manually loop up the selected bandwidth of
the received 2B 1Q signal.

RESP TO EOC — Respond to Hmbedded Operations Channel (EOC). The
unit responds automatically to a loopback request.
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NOTE

Channel Loop selects the channel to loop up. Press LOOP UP
function key to activate the Loop. Press LOOP DOWN function key
to deactivate the loop.

Channel Loop — {Manual} Selects the channel o loop up. The default is
NONE, Choices include:

NONE — No chanrel selected to be looped back on the unit.
B1 — Selects channe! B1 for the test,

B2 — Selects channel B2,

B1&B2 - Selects both B-channels.

2B+D — Selects both B-channels and the D-channel.

Tx Loop — (LT mode) Selects the type of EOC transmit loop. Choices
include:

B1 — Selects channel B1 {0 be looped back.
B2 — Selects channel B2 to be looped back.
2B+D - Selects both B-channels and one D-channel to be looped back.

nierface

'r“E:'

Resp to EOC 81

Manual B2
Channel 28+D
foop
None
Bt
B2

B1&B2
2B+D

Figure BRI-7. Loop Interface Setup
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2.2 BRIBERT TEST TYPE SETUP SCREEN

The ISDN BRI Test Type setup screen is used to configure the fest to be
performed. The Seroll I and Select il keys are used to control this selection
area. In the following paragraphs, the Scroll | keys are used to select the active
selection line, and the Select li keys (unless stated otherwise) are used to cycle
through the available choices.

Pattern - The Bit Frror Rate (BER) Test Paiterns for ISDN BRI are listed
here. Refer to Section 2.4 of the T"BERD 950 User's Manual for more
information on these patterns.

Chamnels — Selects the channel for the test. The default is B1. If your
Channel selection is BT or B2, you need fo select the Rate. Your channel
selection choices include:

81 —- Selects channgl B1 to be looped back.

B2 — Selects channel B2 to be looped back.

B1&B2 — Selects both B-channels to be looped back.

2B+D — Selects both B-channels and one D-channel io be looped back.

Rate — (B or B2) Selects the kbps rate of the data cail to be generated by
the option. Choices include:

56K — Selects an unrestricted circuit-switched data connection with 36
kbps CCITT 1.463 rate adaptation.

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

Error Ins Type — When selected, enables selection of the type of error to be
inserted in the data stream when the ERROR INSERT key is pressed (default
1s LOGIC). The choices include:

1.OGIC —Enables insertion of bit (logic) errors. Single errors or an error
rate can be selected using the ERROR INSERT key.

FEBE — Enables insertion of Far End Block Error (FEBE) framing, parity
and out of frame (OOF) errors, Single errors or an error rate can be
selected by using the ERROR INSERT key.

CRC —Enables insertion of Cyclic Redundancy Check {CRC) errors.

Single errors or an error rate can be selected by using the ERROR INSERT
key.
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Test Type:
BERT
|

*l

1
2

B1&B2 | Errorlns Type |

See Section 2.4 in
the User’'s Manual

LOGIC
FEBE
CRC

Figure BRI-8. BERT Test Type Setup

2.3 ISDN BRI INTERFACE SETUP SCREEN

The ISDN BRI Interface screen is used to configure the Basic Rate interface.
The Seroll | and Select | keys are used to control this selection area. In the
following paragraphs, the Seroll | keys are used to select the active selection
line, and the Select | keys (unless stated otherwise) are used fo cycle through
the available choices.

NOTE

The screen displays the | MORE | indicator on the bottom
selection line in the test type category. If the display has been
scrolled down to the point that selection lines are hidden at the top
of the display, the T MORE T indicator is displayed on the top
selection line.
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Title Bar “nterface: BRI SDN
r. Test Mode: WL/ 2047
Ry Loop: MANUAL T T
Chanmel Loop: El+22 12 NATIONAL
- Plan:
NETT
TEXI Mode:
) ] w-= Call i -—--
Selection Call Type: DATA
nrea o1 Dast:
AN
LEY Y
CUESS
80058551212
—ee CALL 2o
Call Type: DATA 64X
L Bearer Dest: SPKR
i Mare 4
Sofckay
Descriptions p ISDH T Channel Print Cheoices
Control Display Scoreen

Figure BRI-9. ISDN BRI Test Setup Screen

Test Mode — The only choice is NTH/TE Network Termination/Terminating
Equipment. In this mode, the unit emulates an integrated NT1/TE device at
the U interface.

Rx Loop — Seclects the type of loopback to enable on the receiver. The
default is RESP TO EOC. Choices include:

MANUAL — Allows you to manuaily loop ap the selected bandwidth of
the received 2B 1Q) signal.

RESP TO EOC — Embedded Operations Channel (EOC). The umnit
responds autornatically to a loopback request.

NOTE

Channel Loop selects the channel to loop up. Press LOOP UP
function key fo activate the Loop. Press LOOP DOWN function key
to deactivate the loop.

Channe! Loop - (Manual) Selects the channel to loop up. The default is
NONE. Choices include:

NONE — No channel sclected to be looped back on the unit.
B1 — Selects channel B1,

B2 — Selects channel B2

B1&B2 — Selects both B-channels.
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2B+D — Selects both B-channels and the IJ-channel.

Test
Mode
NT1/TE

Rx Loop

Manual
R Respond

Channel
~——9|  Loop

None
B1

B2
B1&B2

Figure BRI-10. ISDN Interface Setup

2.4 ISDN BRI TEST TYPE SETUP SCREEN

The ISDN BRI Test Type setup screen is used to configure the test to be
performed. The Scroll il and Select Il keys are used to control this selection
area. In the following paragraphs, the Scroll il keys are used to select the active
selection line, and the Select I keys (unless stated otherwise) are used o cycle
through the available choices.

Pattern — The Bit Error Rate {BER) Test Patterns for ISDN BRI are listed
here. Refer io Section 2.4 of the T"-BERD 950 User’s Manual for more
information on these patterns.

Switch -— Enables entry of the switch type used on the ISDN link (default
value is National), Choices include:

AT&T — Selects the AT&T 3ESS Custom as the switch type. When AT&T
is the switch type, the following parameter becomes available:

Line Type — Select the Line type if the Switch is the AT&T 5ESS. The
default is MULT-PT. Choices include:

PT-PT — Selects a pomt-to-point circuit or two-point circuit.

MULTI-PT — Selects a muitipoint circuit.
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NT — Selects the Northern Telecom DMS 100 Custom as the swilch fype.
When N'T is the switch type, the following parameter becomes availahle:

Type — Selects the NT type. Choices include:
DMS-F — DMS Functional
DMS-8 — DMS Stimulus
NATIONAL — Selects National as the switch type.

Numbering Plan — Enables the selection of the appropriate ISDN

numbering plan for the desired circuit. There are six numbering plan choices
listed below:

NATIONAL —National number in the ISDN numbering plan.
NETWORK —Network-specific number in private numbering plan.
LOCAL — Local directory number in ISDN numbering plan.
ABBREVIATED —Abbreviated number in private numbering plan.
UNKNOWN —Unknown number in numbering plan.
INTERNATIONAL —International number in ISDN numbering plan.

TEl Mode — Terminal Equipment Identifier (TEI). { Circuit operation only.}
Part of the layer 2 link access procedure of D-channels (Q.921) address that
identifies frames to and from a particular terminal. The default is AUTO.

AUTO — Automatic TEI values selected by the network. Assigns TEI
values 64-26.

FIXED — Non-automatic TEI values selected by the user.
TEl — (Fixed} The choices for fixed assignment are [0-63] default 0.

Switch - | TEI Mode
NT AUTO
NATIONAL FIXED
r——w« AT&T 1
Lﬂ(une Type E } Type | TEI
PT-PT DMS-F 0-83

MULTI-PT DMS-S

Figure BRI-11. ISDN Test Type Setup
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NOTE
The following parameters must be set for both Call 1 and Call 2
when connecting to two calls simultaneously.

Call Type — Selects the type of call to be generated by the unit (default
value is VOICE). The choices include:

DATA 56K —— Selects an unrestricted circuit-switched data connection
with 56 kbps CCITT 1.463 rate adaptation.

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

VOICE — Selects a voice type call. If another call is connected to the
SPKR (speaker/mike combination), a tone is sent. Otherwise the call is
connected through the speaker/mike combination.

3.1K AUD — Selects a 3.1 kHz audio call type.

Bearer Dest — Selects the appropriate destination of the connected call
{default value is SPKR). Choices include:

SPKR — The call is connected to speaker/microphone for voice
conversation which allows you to place two voice calls. The first call
connects to the speaker/microphone, the second connects to the 1004 Hz
tone generator.

BERT— BER testing is performed on the seclected channels of the
connected call.

NOTE

Bearer Destination detevmines where the call is initially connected.
Once the call is connected, it can be dvnamically switched using the

softkeys.
Bearer Chan — Enables selection of the bearer (B) channel for the call.
Choices include:

Bt — Selects bearer channel 1.

B2 —S8elects bearer channel 2.

ANY — Allows the switch to allocate the bearer channel.

NOTE
At least one digit must be entered in this field.
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Cail Mode — Selects MANUAL or the appropriate Program Number Prog
(N). PROG 1 through PROG 5 (for Call 1), and PROG 6 through PROG 10
(for Call 2). This selects the appropriate Prog (N).

MANUAL - Enables manual entry of the number to be called.

Prog (N}

Enables entry of the number to be called, up to 18 digits

(default value is 8441212). You may program up io five numbers on
PROG 1 through PROG 5 (for Call 1), and five numbers on PROG 6
through PROG 10 {for Call 2). Use the keypad o edii this field. Valid keys
are 0 through 9. Use the left and right arrow keys to move the cursor to the
required digit position, and the Del {(delete) key to delete the unwanted

digit.

Calling Number — Enables entry of the Directory Number (DN) of the
circuit being analyzed, up to 15 digits (default value is 8441212). The
keypad is used to edit this field. Valid keys are 0 through 9. The left and right
arrow keys are used to move the cursor to the required digit position, and the
Del (delste) key is used to delete the unwanted digit.

SPID Mode — This is the Service Profile ID which identifies the fypes of
services and features supported for a given device. SPIDs are optional in the
ISDN standard, but usually required in North America. The default is USER,

GUESS — The unit will agtempt to add the most common prefix and
suffix on the Directory aumber (DN) depending on the switch selected.
Table BRI-6 shows the combinations, in order, the T-BERD 950 uses when
performing a SPID Guess. For example, if configured directory number is
800.555.1212, then the seven digits used would be 555.1212.

DN ~ (Guess) Enter the [7-16 digits] default 8005551212,

Table BRI-6. SPID Guess Table

Prefix # Du;c;t:;ylj::dmber Suffix
01 7 000
NONE 10 0100
NONE 10 0101
01 7 o
NONE 10 1
NONE 10 0000
NONE 10 01
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Table BRI-6. SPID Guess Table (Continued)

Prefix # Dir;it;ti:;yubsl:;nber Suffix

NONE 10 100

NONE 10 2

NONE 7 00

NONE 7 1113

NONE 10 0

NONE 10 00

NONE 10 000

NONE 10 0001

NONE 10 02

NONE 10 6200

NONE 10 10

NONE 10 0111

NONE 10 1000

NONE 10 20

NONE 10 200

NONE 10 2000

NONE 10 Repeat last digit of DN
NONE 10 Repeat last 2 digits of DN

USER — The user must enter the appropriate SPID.

SPID -— (USER mode) Enter a 9- 1o 20-digit number. The default is
80055512120101.
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CALL TYPE

DATA 56K
DATA 64K
VOICE

3.1 KAUD

BEARER DEST

BERT
SPKR

BEARER CHAN

ANY
B1
B2

CALL MODE

PROG (N}~ PROG (N)
MANUAL

SPID MODE

GUESS

USER

SPID

9-20 digit
number

DN

7-16 digit
number

Figure BRI-12. ISDN Circuit Operation Call Type Setup

2.5 ISDN PACKET AND ADVANCED TEST TYPE SETUP

The ISDN BRI Test Type setup for Packet and Advanced features is listed after
the ISDN circuit operation configurations. Use the Serolt I key to scroll the fist

past the Call 1 and Call 2 setup areas; use the Select H keys 1o cycle through
the available choices.

TEl — Same as circuit operation mode; however, only applies to Packet
operation.
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LCN — Logical Channel Number values are 1 to 15. Default value 1.

NOTE

If the call is placed on an invalid TEI, the X.25 call status result
indicates that the call was placed on an invalid LCN. See the Call
Failure Report on Figure BRI-18,

PACKET ECHO — OFF, ON. Takes data packet received and echoes (sends)
back to the sender.

CALLED NUMBER — User programomed (DN) Directory Number.

CALLING NUMBER — User programmed based on the switch requirements,
whether 10 or 7 digis.

CALL USER DATA — OFF, ON. Select ON to edit the data string used to
identify a specific user or call. This makes the data unique. A line appears
that you can edit using the keypad, which emulates a keyboard. The 1- Y plus
0 keys are assigned the alpha characters marked oa the keys, plus other
specific values that you can select- when editing the field. The arrow keys on
the keypad allow you to move forward and backward through the character
string.

2.5.1 iting CALL U

1. Select the line below CALL USER DATA. The EDIT softkey
appears.

2. Press EDIT softkey. A popup window and additional softkeys
appear.

Clear String — Clears the current character string.
Clear Sef — Clears the selected set, allowing you to
choose another set.

Cursor Home — Places the cursor at the beginning of
the string.

Cursor End — Places the cursor at the end of the
string.

Prev Page — Places the cursor on the previous page.
Next Page — Places the cursor on the next page.
Abort Changes — Clears all changes and returns to
the setup screen.

Save & Exit - Saves the changes and Exits the
editing function.
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3. Press a | through 9 or 0 key on keypad to select a character set. The
assigned values for that key are displayed in the popup window.

4. Press the corresponding number for the character you want to place
into the user data information. Press “0” 10 add spaces if needed.

5. Repeat steps 3 and 4 until your User Data information is complete.
6. Press Save & Exit when finished.

CUG Mode — Closed User Group mode. This packet mode is used for
Automatic Teller Machines {(ATMs} or Poing of Sales Terminals, Provides
password security protection to the connection. Choices include: ON, OFF.
Default Value is OFF.

CUG — Closed User Group. Displays when CUG Mode is set to ON.
Select value of 0-9999.
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TEI Mode
AYUTO

FIXED
[

PACKET ECHO

ON
OFF

CALLED NUMBER

User programmed DN

CALLING NUMBER

User programmed

CALL USER DATA

ON
OFF

e CUG MODE

ON
OFF

= CuUG
0 -898%

Figure BRI-13. Packet Call Setup

2.5.2 Advanced Call Setup

Call Appearance — (National Switch) Set to YES, NO. Default is NO.
When YES is selected, Appearance Id selection appears.

Appearance ld — Appears when Call User Data is set to ON and Cail
Appearance set to YES. Values 1-254, default value is 1, and increments
by one,
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Reverse Charge — Allows placing collect packet calls. Set to ON or OFF.
Default value is OFF.

RPOA — Registered Private Operating Agency. Routing information is
similar to an area code for packet calls. Set to ON, OFF.

Call Appearance

YES
NO
Appearance kd

1-254

Reverse Charge

ON
OFF

RPOA

ON
OFF

Figure BRI-14, Advanced Call Setup

2.6 ISDN CALL CONTROL

The ISDN Controi softkey provides access to the CALL 1 CONTROL, CALL 2
CONTROL, and PACKET CONTROL softkeys. When one of the keys is
pressed. the Resuits III Test Type screen is displayed. From this screen you
may choose from the CALL 1, CALL 2, or PACKET CALL softkeys.

CALL 1 CONTROL, CALL 2 CONTROL, and PACKET CONTROL provides
the following choices:

DIAL CALL — Places the call.

DISC CALL — Disconnects the call in progress.

ANSWER — Answers the call if an incoming call is present.
SEND FOX — Sends the FOX message ( Packet Controf only).

NOTE

Dynamic Payload Softkeys provide the ability to dynamically
change the payload of the call when the call is connected (circuit
calls only}.
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BERT — Connecis the cali for BER testing.
VOICE — Connects the call to the speaker/microphone.
TONE — Connects the call to a 1004Hz tone.

2.7 HOW TO PLACE A CALL

You can place a call in two ways: Manually or Program Dial,

® Manually — (overlap dialing} Use a called party number from the keypad.
The digiis are outpulsed as they are entered on the keypad.

* pProgram Dial — Program 1.5 for Call 1 and program 6-10 for Call 2.

To place a call in manual dial mode, you must first press the call’s Dial softkey,
and then enter the called party’s number using the keypad. Manual dialing
mede continues until the call progresses or fails.

To place a call in program dial mode, chose from five possible program (or
memory dial) numbers, then press the call’s Dial softkey.

In general, the call emulation feature must simulate a normal call setup
exchange. If the call setup exchange fails, extensive error reporting in the form
of a call fail report is generated.

The T-BERID} 950 is capable of transmitting DTMF tones if a call progresses or
connects. The microphone disables briefly while the DTMF tones are
transmitted. This feature allows you to enter digits such as phone extensions in
response {o an automated attendant,

2.8 HOWTO ANSWER A CALL

When an incoming call is detected, the T-BERD 950 displays a popup window
on the current screen display. This window gives you three choices: answer the
call, ignore the call, or disconnect the call.

Whatever action you choose causes one of several results. Those actions and
results are listed in Table BRI-7.
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Table BRI-7. Incoming Call Activities

Action Result

The call connects to the speaker and
microphone {voice). You can then choose to
begin BER testing if it is a data call. Once
the cali is connected, you can dynamically
change the connection, data to voice or
voice to data. via softkeys.

Press Answer sofkey.

Press Disconnect softkey. The cail is cleared.

"The call remains in the alert state until the
far end cancels the call or you select the
Press lgnore softkey. Cail Control softkey, press the appropriate
Call T or 2 softkey, then press the Answer
softkey.

2.9 RESULTS It SCREEN
Refer to Section 2.5 of the T-BERD 950 User’s Manual for a detailed
description of the RESULTS ITL screen use. A typical Basic Rate Interface
ISDN Test Type resuls page is shown in Figure BRI-135.

Titie Bar Test: ISDN BRI Test Type

- CALLL/LINE CALL2/EQULE

by 52 1.2

G {

bl G

O il

127 127

31 72

Valid Vaiid

Link Estab Link $sta

Selection

Area e mﬁ idie
120200
5512134100

Idie
~= BPID Values
30

Aborted Trm G
Invalid Frm G

Figure BRI-15. Typical ISDN BRI Test Type Results
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Titie Bar Test: ISDN BRI Test Type
f~ —mome {gll 2 8tabtus —eeme-----
cali 3 Idle

Spesch

gSelection wmeeeee Call
Area "“W"—ﬁ all ftem i

I Unres 64 kbps
Ch H
Cau Wo Channel Av
Location: Public Net to
Calling Mum: 5551232
Called ¥Mum: 3015552525

Figure BRI-16, Typical ISDN Cali Status and Call Failure Report

Title Bar Test: LS BRI Tast Type

- meme === E 25 Resulits —---------- ’
m Count 5

Tot Rx Pkts
Bx Data ikt
Yaation Tot Tx Pkts
Selection m% T Dara Dl
T
Rx
Rx
Lay Link Estab
racket Stat Data Transt
--—-—--- X.25 Call Data Resulf =-w---
TPI  Auromated Test Line Eatering
Loopkack
LR S QO £,25 Call Resulf =wwwemew=
i
¥ More

Ares

OD(‘_‘)OI‘\)DNOQ(‘J\O

Figure BRI-17. X.25 Results
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Title Bar Tegt: ISDN BRI Test Type

e —me e U35 Call ReSulh cooemeoee
Call Sravus: Data Transter

No Cause
Locanion: Uzer

Diagnostic: No Addtional Infe
keverse Chg:
Selection Calling MNum:

Ares _%

e

No Cause
Uger

U— More

Figure BRI-18. X.25 Call Results

2.10 D-CHANNEL DISPLAY

This feature displays inglish translations of messages received and transmitted
on the D-channel. This display provides compiete Q.921 and/or Q.931 text-
based information for all valid ISDN frames. See Section 3.3 for Q.931 Cause
Code Table.

You may activate the D-Channel Display by pressing the D-Channet Display
softkey. After pressing the softkey, the Graphic Display shows one message at
a tfime. Messages are captured in the order they are transmitted and/or received.
Softkeys allow you to navigate the first, last, previous, and next message. The
Print softkeys are listed below:

PRINT CURRENT — Prints the currently dispiayed message.
PRINT TO LAST — Prints all messages from the current to the last message.
PRINT ALL — Prinis messages from the first to the last message.

Press the Clear Storage softkey to clear all capiure messages. Press the EXIT
softkey to exit the D-Channel Dispiay and return to the MAIN, SETUP,
RESULTS IIL, or AUX screen.

Statas messages are displayed on the two-line display to indicate print activity
and capture status. A message flashes when the capture buffer is full,
indicating that frame capture is inactive. You st clear the capture buffer by
pressing the Clear Storage softkey to resume frame capture. Capture storage
will also be indicated as a percentage result (% full} on the result screens.
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NOTE

Capture storage is only mainiaired for the lifetime of the current
test (for example, switching from ISDN BRI to Frame Relay will
clear the caprure storvage). Use the print softkevs fo save relevant
capture information.

D-CHANNEL DISPLAY: 005 oF 0ls
LINE:RT->TE:{ SAPI:CGO0 TEI:CGC0
0G:18:22.00
i Na=018 Nr=01% P/F=0
PD=08 Call Reference:012
M99
IE {4 BEARDR CAPABILITY Len=03
BQ ing Staﬂda;cﬁ CoITY
s e ansfer Capability Speech
Display 90 Transier Mode Circuit
Area Transfer Rate 64 kbit/s
A2 Layey 1 rProtocol u-law
IE 18 CEANNEL ID Len={3
A% Indicated Channel Exclusive
Channel Selec 8l
Crannel Identifier Not B-CH
TE 78 CALLED PARTY NUMBER Lan={8
<1 Type of Nunber Subscriber Num
Numbering, Plan ID isny
8 Twome U
DREV NEXET EXIT MORE
MESSACE |MESSAGE KEYS

Figure BRI-19. D-Channel Display

3 TEST RESULTS

Section 3 describes U interface physical layer and ISDN protocol test results
for the ISDN BRI Option. Test resuits are displayed on the T-BERD 950
analyzer screen on the RESULTS T and I Two-Line Display, Other common
results may also be available.

The display, along with its associated controls and indicators, is located on the
front panel above the keypad. Refer to Section 4 of the T-BERD 950 User’s
Manual for detailed descriptions of common resulis and the RESULTS 1 and
RESULTS II Two-Line Display.

Test results can also be displayed on the RESULTS I graphic display screen
(refer to the T-BERD 950 User’s Manual for more information).

Status indicator results for the U interface are indicated on the front panel of
the unit as follows:

* U Interface Signal Detected — Dispiays that the 2B1Q signal is detecied,
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indicated by a green illuminated signal LED on the front panel.
* | Interface Activation — Layer 1 activation, indicated by a green

illuminated FRAME SYNC LED on the front panel.

3.1 INTERFACE CATEGORY RESULTS

The Interface Category resulis are described in Table BRI-8. Uniess stated
otherwise, all results are available in NT1, NTI/TE, and LT modes.

Table BRI-8. Interface Category Results

Result Description

Displays the last U interface activation state. Its activation

Layerl Stat A - . . .
¥ states include; awaiting signal, synchronized, and activated.

Far End Block Frror (FEBE). Provides status information sent
from the near-end terminal to the far-end terminal to indicate
FEBE Err the presence of a framing error, parity error, Out of Frame
(QOF), or Alarm Indication Status (AIS) evenis at the far-end
terminal,

Counts the frames when the Cyclic Redundancy Check (CRC)
CRC Err in the frame does not agree with the CRC field received from
the network.

Seal Cur Displays sealing current if present on the U interface.

Displays current loop state and channel looped. Valid results

Loop State include: No Loop, Loop B, Loop B2, Loop B1 & B2.

Embedded Operations Channel message. Valid resuits include:
I.oophack B1, Loopback B2, Loopback 2B+D, Normal, Hold,
Unable to Comply, Request Corrupt CRC, Sending Corrupt
CRC.

EOC Message

3.2 TEST TYPE CATEGORY RESULTS

The ISDN BRI Option collects Test Type Category results when it terminaies a
link. These results are based on the received D-channel {the transmitted frames
are ignored). The mainframe collects statistics on basic rate ISDN frames at the
same time that it collects interface-specific resuits.
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Basic Rate Interface terminating ISDN statistics collected are listed in the
ISDN Test Type Category Results, These results are described in Table BRI-9,
Unless otherwise stated, all results are available in NT1/TE mode only.

Table BRI-9. ISDN Test Type Category Results

Result Description
Counts the valid ISDN frames detected in circuit operation
Frm Count
mode.
Counts the errored frames with at feast one of the following
Err Frm conditions: undefined control field, S or U frame with an
improper length, I frame with a length exceeding limit.
Reject Frm Counts the frames with a sequence number error.
Counts the frames with ISDN Frame Reject frames. A Frame
Frm Rejects | Reject is sent when a device receives a frame with a protocol
eITOr,
Displays the TEI that was requested. This is the value of the
Req TEI .
TEI request configuration.
Assigned Dispiays the TEI that was assigned. This may or may not be
TEI equal to the requested TEI value.
Displays the SPID status. This result can have the values:
SPID2 Stat Valid, Invalid, Unassigned.
Dispiays the Layer 2 Status Values include: TEI Not Assigned,
Awaiting TEL Link Not Established, Awaiting Establishment,
Link Established, Timer Recovery, Awaiting Release, TEI
fayer2 Stat | Denied, Link Unknown,
If the statas is Link Not Established, a flashing two-line
message displays on Resl and or Resll to indicate calls that
cannot be placed.
Call2 Stat Displays the current call State.
SPID1 Value D1§p§ays .the SPID vaiu-e for Call 1 that was assigned during
SPID assignment. Use in NT1 and LT modes also.
SPID2 Value Displays the SPID value for Call 2 that was assigned during

SPID assignment. Use in NT1 and LT modes also.
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Table BRi-9. ISDN Test Type Category Results (Continued)

Result Description
Aborted Frm Counts the aborted ISDN frames detected, excluding Out of
Frame aborts.
Counts the frames with at least one of the following invalid
Invalid Frm conditions: short frame, FCS errored frame, single octet
address, unapproved Service Access Point Identifier (SAPI).
. Counts the namber of call attempts that ended in call failure
Call Fails ) . .
{does not include busy replies or normal call clears).
Dispiays current call status. The following information is
displayed on the RESULTS III Screen. List of Results
Call (N) includes: Call Status, Call Type, Caller ID, Channel #, Cause
Status Code, and Location.
NOTE: Cause Codes can be found in Table BRI-11, however,
the analyzer interprets the Cause Code for you.
Counts the total number of currently active calls. Includes
Act Calls ) . .
calls in progress, connected calls, calls being disconnected.
Counts the completed calls that sucessfully connect and
Comp Calls .
disconmnect.
Displays the status of the last 5 failed ISDN calls. The report
owing: Call Type. Channel #, $ e,
Call Failure wﬂtdl.ns the fo-IEowma, Call Type, Channel #, Cause Code
Location, Calling#, and Called #.
Report

NOTE: Cause Codes can be found in Table BRI-11, however,
the analyzer interprets the Cause Code for you.

3.21  X.25 Test Type Category Results

The ISDN BRI Opton collects X.25 Test Type Category results when it
terminates a link. These results are based on the received D-channel (the
sransmitted frames are ignored). The mainframe collects statistics on basic rate
ISDN frames at the same time that if collects interface-specific results. These
results are described in Table BRI-9.
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Table BRI-10. X.25 Test Type Category Resulis

Result Description
Frm Count Counts the valid ISDN frames detected on SAPI 16,
Counts the errored frames with at least one of the following
Err Frm conditions: undefined control field, S or U frame with an
improper length, I frame with a length exceeding limit.
Reject Frm Counts the frames with a sequence number error.
Counts the frames with ISDN Frame Reject frames. A Frame
Frm Rejects | Reject is sent when a device receives a frame with a protocol
erTor.
Tot Bx Pkts | Counts the total number of X.25 packets received.
Rx Data Pkt | Counts the received data packets,
Tot Tx Pkis | Counis the total number of X.25 packets transmiited.
Counts the transmitted data packets. Drata packets are
ta Pkt .
Tx Data transmitted by pressing the Send Fox softkey.
Rx RR Pkts Rece-:wer Ready. Counts the packets acknowledged by the
receiver.
Rx RNR Pkts | Receiver Not Ready. Counts the receiver-not-ready packets.
Rx REJ Pkts | Rejected Packets. Counts the Reject Packets received.
Displays Layer 2 Status Values include:
TEI Not Assigned, Awaiting TEI, Link Not Established,
Awaiting Establishment, Link Established, Timer Recovery,
Layer2 Stat | Awaiting Release, TEI Denied, Link Unknown,
If the status is Link Not Established, a flashing two-line
message displays on Resl and or Resll to indicate that calls
cannot be placed.
Displays the current call State. Results inciude:
Ready — no call active.
Packet Stat | DTE Waiting — waiting for far end fo connect.
DCE Waiting — received incoming call but not answered.
Data Transfer — call is connected.
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Table BRI-

10. X.25 Test Type Category Results {Continued)

Result

Description

X.25 Call
Data

Displays any incoming received data in the data packet in this
two-line field. Appears on the RESULTS III Screen. (For
example, this displays the FOX message if SEND FOX is
pressed and the circuit is looped back at the far end.)

X.25 Call

Displays current call status, The following information is
displayed on the RESULTS III Screen: Call Status, LCN #,
Cause Code, Location, Diagnostic, Reverse Chg, Calling
Num, and Called Num.

Call Failure

Displays the number of cail attempts that ended in call failure
(does not include busy replies or normal call clears}. The
following information is displayed on the RESULTS Il
Screen: LCN #, Cause Code, Location, Diagnostic, Reverse
Chg, Calling Num, and Called Num.

% Full

Displays the current amount of storage used (% full) for D-
channel message capture.

Messages

Displays the current number of messages available to the D-
channel display (see Section 2.10).

3.3 1SDN Q.931 CAUSE CODES

Table BRI-11

provides translations of Q931 messages received and

transmitted on the D-channel.

Table PRI-11. Resulis Reports Cause Codes

Class @ Value

No. Cause Code

- (1.931 Cause Codes (1988) —

600 0001
0010
0611
0110
0111

Unassigned number.

No route 1o specified transit network.

No route to destination.

Channel unacceptabie.

Call awarded and being delivered in an established
channel.

~1 N W
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Table PRI-11. Results Reports Cause Codes (Continued)

Class | Value | No. Cause Code
001 0000 16 | Normal call clearing.
0001 17 | User busy.
0016 18 | No user responding.
0111 19 | No answer from user (user alerted).
{101 21 1 Call rejected.
0110 22 | Number changed.
1010 26 | Non-selected user clearing,
1011 27 | Pestination out of order.
1100 28 | Invalid number format.
1101 29 | Facility rejected.
1110 30 | Response to STATUS INQUIRY.
1111 31 | Normal, unspecified.
010 0001 34 | No circuit/channe! available.
0110 38 | Network out of order.
1001 41 | Temporary failure.
1016 42 | Switching equipment congestion.
1on 43 | Access information discarded.
1100 44 | Regquested circuit/channel not available.
11t1 47 | Resources unavailable, unspecified.
o1 0001 49 | Quality of service unavailable.
0010 50 1| Requested facility not subscribed,
0110 54  Incoming calls barred'
1001 57 |Bearer capability not authorized.
1010 58 | Bearer capability not presently available.
1111 63 | Service or option not available, unspecified.
100 0001 65 | Bearer capability not implemented.
0010 66 | Change type not implemented.
0101 69 | Requested facility not implemented.
01190 70 | Only restricted digital information bearer capability
is available.
1111 79 | Service or option not impiemented, unspecified.
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Table PRI-11. Results Reports Cause Codes (Continued)

Class | Value | No. Cause Code
101 0001 81 |Invalid call reference vaive.
0010 82 |Identified channel does not exist.
0011 83 | A suspended call exists, but this call identity does
not.
0100 84 | Call identity in use.
0101 85 | No call suspended.
0110 86 | Call having the requested cail identity has been
cleared.
1000 88 | Incompatible destination.
ol 91 | Invalid transit network selection.
111l 95 | Invalid message, unspecified.
110 0000 96 | Mandatory information element is missing.
0001 97 | Message type nonexistent or not implemented.
0610 08 | Message not compatible with call state or message
type nonexistent or not implemented.
0011 90 | Information eclement nonexistent or  not
implemented.
0100 100 | Invalid information element contents.
0101 101 | Message not compatible with call state.
0110 | 102 |Recovery on timer expired.
1111 | 111 |Protocol error, unspecified,
111 111 127 |Interworking, unspecified.
- National-specific Cause Codes Defined in TA-NWT-001268 —
000 0100 4 1 Vacant code.
1000 8 | Prefix O dialed in error.
1001 9 | Prefix 1 dialed in error.
1010 10 | Prefix | not dialed.
1011 11 | Excessive digits received, call is proceeding.
110 G101 101 | Protoco] error, threshold exceeded.

1. This code was defined in the 1984 revision of Q.931 but omitted
from the 1988 revision. The DMS 100 switch supports this code.
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SECTION 8 APPLICATION CARDS

8.1 INTRODUCTION

This section consists of the “Quick™ cards currently available for the
T-BERD 950 Communications Analyzer. Each “Quiek” card provides the
information required to configure the analyzer for a particular type of test
Cabling information is provided as well as a step by step procedure for
performing the test,
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SECTION 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 trained to help
customers find the answers they are looking for. Call Customer Services for:

¢ Information on products and services, including upgrades, calibration,
training, software enphancemen: agreements (SEAs), and product
maintenance agreements, Our representatives can also provide assistance
with product refurns and repairs.

® Expert technical support, inchuding help with product configuration,
cireuit qualification, and complete network trouble sectionalization. TTC
is also available on a contractnal basis to provide customized application
development, network consulting and management services, software
customization, and test procedure development,

All TTC preducts are backed by an industry-leading warranty that guarantees
mainframe repair or replacement for 3 years and all other parts for I 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 ocal distributor or TTC Customer Service at one of the
Iocations listed in the TTC Worldwide Contact list at the beginning of the
manual.

9.3 SERVICES

9.3.1 Instrument Service

To mainiain your organization’s long-term investment, TTC will structure a
service plan to fit your network performance goals and budget. TTC
understands the impact of equipment down time on operations and is staffed o
ensure a guick turnaround. Available services include:
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Product Repair — All equipment returned for service is tested to the same
rigorous standards as newly manufactured equipment. This ensures products
meet all published specifications, including any applicable product updates.

Calibration — TTCs calibration methods are ISO 9001 approved and based
on NIST standards. Each calibration comes with a dated certificate,
instrument stickers, and a data sheet.

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 complete feature set.

Software Enhancement Agreements — These agrecements assist in
keeping equipment up to date with the laiest software features, by providing
zutomatic notification of any new software enhancements and changes for
TTC products.

Product Maintenance Agreements - Yearly service and calibration
maintenance agreements simplify billing and help ensure the equipment is
always operating at optimum levels. Product maintenance agreements can be
used to extend a current warranty or provide protection for out-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 billed 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 simpiified paperwork and easier
budgeting.

9.3.2 Product Enhancement Group

The Product Enhancement Group staff offers one of the broadest and most
experienced resource portfolios in the communications testing industry. This
team of professionals offers expertise in software development, test procedure
development, and network consulting, as well as years of expert test
knowledge. Support is available for all core TTC product lines:

Network Consulting and Management - Provides services such as
productivity analysis, test strategy assessment, on-site applications
assistance, and specialized training.

Software Customization — Develops scripts for remote and automated
testing, statistics, and emulation.
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Test Procedure Development — Creates procedures for automated testing,
network testing, and compliance testing.

9.3.3 1 i ineering and i
TTC offers a range of support services for our centralized test systems,
designed around the needs of the customer’s network. These services help
preserve the investment over the life of the equipment. Available services
include:

Critical Services Program — Provides technical support at any time, 7 days
a week, 24 hours a day. Replacement parts are guaranteed to arrive within 48
hours of contacting TTC.

Maintenance Contracts — Cost-cffective management for networks with
multiple test systems.

Qui-of-Warranty Service Agreement — Covers the test system for failures
after the warranty expires, including all time and material costs and retum
shipping costs to the customer site,

Field Engineering and Installation Service — Provides a variety of options
for implementing the test system into the network, Includiag installation,
configuration, upgrades, and on-site technical support.

9.3.4 Technical Training

By providing both experienced instructors and a hands-on amosphere, TTC
training is designed to optimize test strategies and employee development
requirements. Available services include:

Customized Technical Training -— Designed to incorporate real-life
challenges technicians face daily, while addressing the customer’s training
requiremnents, TTC provides training at the customer’s designated site, so the
whoie staff is trained at one tme. Step-by-step reviews of current
technologies and products enable new or experienced technicians fo translate
theory into practical, hands-on expertise.

Public Courses — Regularly scheduled, in-depth, hands-on product and
technology courses are offered worldwide. Public courses provide a learning
environment that allows individuals from different companies to share their
knowledge and experience with their peers.
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Computer-Based Training (CBT) — TTCs CBT complements our hands-on
technical training. With CBT, customers can learn about emerging
communications technologies af 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 created to customer specifications, making it easier to learn new test
instruments or applications. These custom packages provide consistent
educational content and training for the entire staff. Students learn at their
own pace on their own PC.

Consulting and Needs Analysis Services — TTC can help identify
training needs and develop customized training curricula to maximize
learning opportunities, all while providing a measuorable return on
investment.

8.4 WARRANTY INFORMATION

9.4.1 Warranty Policy

All equipment manufactured by Telecommunications Techniques Corporation
(TTC) is warranted against defects in material and workmanship. This
warranty applies only to the original purchaser and is non-transferable unless
express written authorization of the warranty transfer is granted by TTC.

Mainframes will be repaired or replaced (at TTCs option) at no charge for a
period of three {3) years after shipment to the customer. All other equipment,
including batteries, will be repaired or replaced {(at TTCs option) at no charge
for a period of one (1) year after shipment to the customer. Contact TTC
Customer Service to determine your equipment warranty stafxs.

Liability under this warranty extends only to the replacement value of the
equipment. The warranty is void under the following conditions.

(1) Bquipment 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 literature and operating manuals.

No other warranty is expressed or implied. TTC is not liable for any direct,
indirect, incidental, or consequential damages.
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9.5 SERVICE AND REPAIR INFORMATION

9.5.1 - 1 rvi

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 6. Before
returning any equipment, the custorner must obtain a return authorization (RA)
number (reference number - Buropean Customers) 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
reference number should appear on all paperwork and be cleariy marked on the
outside of the shipping container.

After the equipment is repaired by TTC, it is tested to applicable specifications
and returned to the customer with shipping prepaid. A detailed deseription of
the work performed and paris replaced will be provided with cach repair.

9.5.2 OQut-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 miaimum charge applied to
each request for out-of-warranty service. The charge guarantees 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 will be required to furnish a purchase order aumber before repair
work can be started, and a hard copy of the purchase order must be received by
TTC before the repaired equipment may be shipped to the customer. A detailed
description of the work performed and parts replaced will be provided with
each repair.

Once an out-of-warranty repair is made, the repaired part or component is
warranted for one (1) year. This 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.
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9.5.3 i nt Return Instructi

¥or each piece of equipment refurned for repair, attach a tag that includes the
following information:

(1) Owner’s name, address, and telephone number.
(2) The serial number, product type, and model.

(3) Warranty status. {If you are unsure of the warranty status of your instru-
ment, contact TTC Customer Service.)

(4) A detailed description of the problem or service reguested.

(5) The name and telephone number of the person to contact regarding
questions about the repair.

(6) The return authorization (RA) number (US customers), or reference
number {European Customers).

If possible, return the equipment using the original shipping container and
material. If the original container is not available, the unit should be carefully
packed so that it will not be damaged in transit; 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 reference number on the outside of
the package and ship it prepaid and insured to TTC.
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AIS

AMI
Associated Path
AUX
Byor B,
B8ZS
BECN
BER
BERT
BPY

BRI
Bridgetap

CLIP
C/R

CO

CPE
Csu
D&l
PCE
DDS LL
DE
DLLI
DL-LLB
DL-Net

APPENDIX A GLOSSARY

Alarm Indication Signal (Blue Alarm}
Alternate Mark Inversion

Configured to be on the same T1 Path
Auxiliary

The First or Second Bearer Channel
Bipoiar 8 Zero Substitution

Backward Explicit Congestion Notification
Bit Error Rate

Bit Error Rate Test(ing)

Bipolar Violation

Basic Rate Interface

An autornated test that transmits 21 consecutive test
patterns: ALL ONES, 1:1, 1:3, 1:5, 1:6, 117, 2:8, 2:9,
2:10, 2:11, 2:12, 2:13, 2:14, 3inl8, 3inl9, 3in20,

3in21, 3in22, 3in23, 3in24, and QRSS.
Calling Line Identification Presentation
Command/Response Indication
Central Office

Customer Premise Equipment

Channel Service Unit

Drop and Insert

Data Communications Equipment
Digital Data Systermn Local Loop
Discard Eligibility

Data Link Connection Identifier

Data Link - Line Loopback

Data Link - Network Loopback
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DL-PLB
DN

DP

DSP
DSU
DSX
DTE
DTMF
ECC

EQUIPMENT swiich

ESF
ETS}
FAC
FCS
FECN
FTl
FXO
FXS

Graphical Display

HDLC
Help key

ISDN
Ty

LAPD

Data Link - Payload Loopback

Directory Number {part of SPID)

IDial Puise

Digital Signal Processor

Data Service Unit

Digital Cross Connect

Data Terminal Equipment

Dual Tone Muitifrequency

Embedded Operations Channel (U Interface)

Used to select T1 EQUIPMENT interface results to be
displayed on the analyzer Two Line Display

Extended Superframe

European Telecommunications Standards Institute
Facility Access Code

Frame Check Sequence

Forward Explicit Congestion Notification
Fractional T1

Foreign Exchange Channel Unit - Office End
Foreign Exchange Channel Unit - Station End

The 3.757 x 2.75” liquid crystal display used to
display the MAIN, SETUP, RESULTS III and AUX
sereens.

High Level Data Link Control

Used to display help related to the active selection
line, information is displayed on the Graphical
Display.

Integrated Services Digital Network
International Telecommunication Union
Key Pulse

Link Access on the D-Channel
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LBO
LCD
1E

LL
LLB
LMIi
LT

MF
Multipat

NLPID

NT, NT1

OCU-DP

PBX

PCM

PRI

PVC

QRSS

Results I Category keys

Results I Select keys

Results IT Category keys

Results I Select keys

SAPI
SF

Line Build Out
Liquid Crystal Display

Local Exchange or Network Cloud. implies protocol
layers

Local Loop
Line Loop Back
Local Management Interface

L.ocal Termination (U Interface) implies physical
layer

Multifrequency

An automated test that transmits 5 consecufive test
patterns: ALL ONES, 1.7, 2:8, 3in24, and QRSS.

Network Level Protocol Identifier

Network Terminal (converts U to S/T interfaces)
Office Channel Unit - Data Port

Private Branch Exchange

Pulse Code Modulation

Primary Rate Interface

Permanent Virtual Cireuit

Quasi-Random Signal Sequence

Used to select the Resuits Category displayed on the
Results I side of the Two Line display.

Used to select the individual result displayed on the
Results I side of the Two Line display.

Used to select the Results Category displayed on the
Resuits IT side of the Two Line dispiay.

Used to select the individual resuit displayed on the
Results II side of the Two Line display.

Service Access Port Identifier

Superframe
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SLC
SNAP
SNOT
SPID
ST
STP
ST2P
ST3P
Ti path

TA
Two Line Display

TERM
TIMS
UDF
VF

Subscriber Loop Carrier
Subnetwork Access Protocol
Sequence Number Only Test
Service Profile IDentifiers
Start Signal

Start Signal Prime

Start Signal Two Prime

Start Signal Three Prime

Path of signal flow, a TI receiver and its associated
Transmitter,

Terminal Adapter

The two line liquid crystal display used fo display test
results and error/status messages

Terminate
Transmission Impairment Measurernent Set
User Defined Frame

Voice Frequency




Index

e Symbols —

% Avail Sec Test Result
performance category
BER esting, 5-12
% BECN Frm Test Result
test type category
frame relay option, FRM-11
% DE Frames Test Result
test type category
frame relay option, FRM-12
% FECN Frm Test Resukt
test type category
frame relay option, FRM-12
% Full Test Result
X.25 test type category
ISDN BRI option, BRI-35
FDeg Min Test Resuit
performance category
BER testing, 5-12
%EFS Test Result
test fype category
BER testing, 5-11
% Err Frames Test Result
test type category
frame relay option, FRM-12
%]1.0st Frrn Test Result
test type category
frame relay option, FRM-13
%SES Test Resuit
performance category
BER testing, 5-13
+ Pk Wndr, UI Test Result
signal category
T1 nterface, 5-10
+ Rev Lvl, V Test Result
signal category
T1 interface, 5-9

INDEX

— Numerics —

1:7 Pattern
BERT setup screen, 3-23
1004Hz Freq Test Result
TIMS test type category
TIMS option, TIM-11
1004 Hz Lv] Test Resuit
TIMS test type category
TIMS option, TIM-11
15m Wndr, Ul Test Resalt
signal category
T1 interface, 5-10
18T RPTR Loop Code Selection
T1 interface setup screen
DDS testing, 3-8
1x10-3 Error Rate Selection
BERT setup screen, 3-30
1x10-6 Error Rate Selection
BERT setop screen, 3-30
2 in 8 Pattern
BERT setup screen, 3-25
2/715-1 INV Pattern
BERT setup screen, 3-23
2715-1 Pattern
BERT sctup screen, 3-25
2420-1 Pattern
BERT setup screen, 3-25
2723-1 Pattern
BERT setup screer, 3-25
2047 Pattern
BERT setup screen, 3-26
2047 QRS Pattern
BERT setup screen, 3-26
24h Wndr, Ul Test Result

signal category
Flinterface, 5-10
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Index

2804Hz Freq Test Result
TIMS test type category
TIMS option, TIM-11
2804Hz Lvl Test Result
TIMS test type category
TIMS option, TIM-11
2ND RPTR Loop Code Selection
T1 interface setup screen
DDS testing, 3-8
3 in 24 Pattern
BERT setup screen, 3-25
3 Tone Test Mode
TIMS option, TIM-2
3 TONES Slope Test Mode Setup
TIMS option, TIM-6
3.4 kHz Filter Signal to Noise Ratio Test
Result
TIMS test type category
TIMS optien, TIM-10
3.4 kHz Flat Noise Test Result
TIMS test type category
TIMS option, TIM-10
3.4 kIz Flat with Notch-Noise Test Result
TIMS fest type category
TIMS option, TIM-10
3K Fil S/N Test Result
TIMS test type category
TIMS option, TIM-10
3K Nch, dBm Test Result
TIMS test type category
TIMS option, TIM-10
3KFlat, dBrn Test Result
TIMS test type category
TIMS option, TIM-10
404 Hz Level Test Result
TIMS test type category
TIMS option, TIM-10
404tz Freq Test Result

TIMS test type category
TIMS option, TIM-11

4043 Lvi Test Result
TiMS test type category
TIMS option, TIM-10

511 Pagtern
BERT setup screen, 3-25

511 QRS Pattern
BERT setup screen, 3-26

63 Pattern
BERT setup screen, 3-25

—

ABCD Bits
signal category
T1 interface, 5-8
ABCD Bits Thru Selections
TIMS option, TIM-4
Aborted Frames Test Result
summary category
frame relay option, FRM-10
iSDN PRI option, PRI-16
Aborted Frm Test Result
ISDN test type category
ISDN BRI option, BRI-33
ISDN PRI option, PRI-17
tesl type category
frame relay option, FRM-11
AC Line Fuses, 1-11
AC Power Receptacle, 1-11

Act Calls Test Result
[SDN tfest type category
ISDN BRI option, BRI-33
ISDN PRI option, PRI-18

Adtran Abbreviated Repeater Command
Loop Codes
intelligent repeaters
Tl testing, 3-22
Adtran Standard Repeater Command Loop
Codes

inteiligent repeaters
T1 testing, 3-23
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Advanced Call Setup
ISDN BRI option, BRI-24
AIS LED
T1 interface, 5-5
Alarm Messages, 5-13
DDS LL option, DDS-12
frame relay option, FRM-15
Alarm/Status L.EDs
mainframe, 5-4
Alarms Category Results Page
typical, 2-7
Alarms Page
RESULTS I, 5-13
Alert on Alarm Category Updates Aux
Function, 4-2
All Ones Pattern
BERT sefup screen, 3-25
All Zeros Pattern
BERT setup screen, 3-25
Alphanumeric Keypad, 1-9
ALT (Alternating) Loop Code Type
Selection
T1 interface setup screen
DDS testing, 3-7
Alternating {non-latching) Loop Codes
DDS testing, 3-7
AMI Line Coding
T1 interface setup screen, 3-5
Application Cards
introduction, 8-1
Area
left selection
main menu, 2-4
right selection
main menu, 2-4
Assigned TEI Test Result
ISDN test type category
ISDN BRI option, BRI-32
AUTO 5 MIN Aux Function, 4-2

AUTO Framing Selection
T1 interface setup screen, 3-3

Auto Pattern Selection
BERT setup screen, 3-28

Axio Restart Pattern Selection
BERT setup screen, 3-28

AUTO Restart Selection
T1 interface semup screen, 3-4
Auto-Respond Selection
T1 interface setup screen
T1 testing, 3-11
Aux Functions, 4-1

AUX Port
ISDN BRI option, BRE-9

Aux Screen
DDS LL option, DDS-
description, 2-7
display, 2-8
frame relay option, FRM-9
signaling opticn, SIG-16
TIMS option, TIM-7
Auxiliary Functions, 4-1
introduction, 4-1

Auxiliary Port Connector, 1-10

Avail Sec Test Resualt
performance category
BER testing, 5-12
Available Seconds Test Result
performance category
BER testing, 5-12
Avg % Uil Test Result
performance category
frame relay option, FRM-15
Avg Frm Len Test Result
test type category
frame relay option, FRM-11
Avg Frm Rat Test Result
test type category
frame relay option, FRM-11
Avg Png Dly Test Result
performance category
frame relay option, FRM-14
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Avg Thrupat Test Result
performance category
frame relay option, FRM-14

—B—

B8ZS LED

T1 interface, 5-5
BSZS Line Coding

T1 interface setup screen, 3-3
Batt Charge, 5-3
BATT CHG Test Result

hot swapping batteries, 1-14
Batteries

charging, i-13
Battery Operation, 1-13
Rattery Replacement Procedure, I-14
Bearer Channel Setup Test Mode

ISDN BRI option, BRI-i8
Bearer Destination Setup

ISDN PRI option, PRI-8
Bearer Destination Setup Test Mode

ISDN BRI option, BRI-18
BECN (Backward Explicit Congestion

Notification) Bit Setup

frame relay option, FRM-5

BECN Frames Test Result

test type category
frame relay option, FRM-11
BER Test Mode
ISDN BRI option, BRI-11

BER Test Result
{est type category
BER testing, 5-11
BER Test Results, 5-10

BERT Pattern, Channel, and Rate Setup
ISDN BRI option, BRI-14

BERT Test Mode and Loop Setup
ISDN BRI option, BRI-12

Bipolar Violations Test Resuit
interface category
T1 interface, 5-6
Bit A Selection
voice testing setup screen, 3-24
Bit B Selection
voice testing setup screen, 3-24
Bit C Selection
voice testing setup screen, 3-24
Bit D Selection
voice testing setup screen, 3-24
Bit Error Rate Test Result
test type category
BER testing, 5-11
Bit Error Rate Testing (BERT) Setup
Screen, 3-25
Bit Errors Test Result
summary category
BER testing, 5-11
test type category
BER testing, 5-11
Blk Er Rate Test Result
test type category
DDS LL option, DDS-12
Blk Type Paitern Selection
DDS LL option, DDS-8
Block Cnt Test Result
test type category
DDS LL option, DDS-12
Block Firs Test Result
test type category
DDS LL option, DDS-12
BPI Test Result, 5-3
BPV Err Ins Type Selection
BERT sewp screen, 3-29
BPV EBrror Seconds Test Result
interface category
TI interface, 5-6
BPV Rate Test Result

interface category
DDS LL option, DDS-10
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T1 interface, 5-6
BPV Seconds Test Result
intezface category
T1 interface, 5-6
BPVs Test Result
interface category
DDS LL option, DDS-10
T1 interface, 5-6
summary category
DDS LL option, DDS-10
T1 interface, 5-5
BRI BERT Interface Setup Screen
ISDN BRI option, BRI-11
BRI BERT Test Type Setup Screen
ISDN BRI option, BRI-13
BRIDGE Equip Rx Input Selection
T1 interface setup screen, 3-6
BRIDGE Line Rx Input Selection
Tt interface setup screen, 3-6
Bridgetap Pattern
BERT setup screen, 3-28
BURST
frame relay option
frame payload type, FRM-7

—C—

C Fil 8/N Test Result
TIMS test type category
TIMS option, TIM-8
C Filter Signal to Noise Ratio Test Result
TIMS test type category
TIMS option, TIM-8
C/R (Command/Response Indication) Bit
Setup
frame relay option, FRM-5
Calibration
instrument service, 9-2
Calt {N) Status Test Result
ISDN test type category
ISDN BRI option, BRI-33

Call Control
ISDN PRI option, PRI-10

Call Control Softkey
ISDN BRI option, BRI-25
ISDN PRI option, PRI-10

Call Fail Report Test Result
ISDN test type category
ISDN PRI option, PRI-18

Call Fails Test Result
ISDN ftest type category
ISDN BRI option, BRI-33
ISDN PRI option, PRI-18
suminary category
1SDN PRI option, PRI-16

Call Failure Report Test Result
ISDN test type category
ISI>N BRI option, BRI-33

Call Failure Test Result
X.25 test type category
ISDN BRI option, BRI-35
Call Mode Setup
ISDN BRI option, BRI-19
ISDN PRI option, PRI-10
Call Origination
signaling option, SIG-2
Call Prog Report Test Result
ISDN test type calegory
ISDN PRI option, PRI-18
Call Status Rept Test Result
ESDN test type category
ISDN PRI option, PRI-18
Call Termination
signaling option, SIG-3
Call Type Setup
ISDN PRI option, PRI-7
Cali Type Setup Test Mode
ISDN BRI option, BRI-18
Call2 Siat Test Result

ISDN test type category
ISDN BRI option, BRI-32
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Calling Number Setup
ISDN BRI option, BRI-19
ISDN PRI option, PRI-10

Capture % Test Result
ISDN test type calegory
ISDN PRI option, PRI-18

Capture Msg Test Resuit
1SN test type category
ISDN PRI optien, PRI-18
Cards
application, 8-1
Category Light Emitting Diodes (LEDs},
1-6
Category Results
interface
T1 interface, 5-6
performance
BER testing, 5-12
signal, 5-8
summary, 5-5, 5-11
fest type
BER testing, 5-11
Category Results Page
typical alarms, 2-7
typical interface, 2-6
Chan Format Selection
voice iesting sefup screen, 3-24
Change of Frame Alignment Count Test
Result
interface category
T1 imterface, 5-6
Channel
DDS Payload
T1 interface setup screen, 3-5
Channel Format Selections
signaling option, SIG-10
TIMS option, TIM-4
Channel Loop Setup Test Mode
ISDN BRI option, BRI-12, BRI-15

Channel Map Setup
ISDN PRI option, PRI-9

Channel Select Setup
ISDN PRI option, PRI-8
Channel Selection
voice testing sctup screen, 3-24
Channel Service Unit Loop Codes, 3-7
T1 testing, 3-9
Channel Service Unit Through One
Repeater Alternating Loop Codes
DDS testing, 3-7
Channel Service Unit Through Two
Repeaters Alternating Loop Codes
DDS testing, 3-8
Channels
Nx56 Payload
T1 interface setup screen, 3-4
Channels Setup Test Mode
ISDN BRI option, BRI-13
Charge TED, 1-7
charging batteries, 1-13
Charging Batteries, 1-13
Choices When an Incoming Call is
Detected
ISDN PRI option, PRI-11
Cleaning
exterior, 1-21
Clear Memory to Factory Defaults Aux
Function, 4-3
Clear Print Buffer Aux Function, 6-4
CLRCH Rate (clear channel)
DDS Payload
T1 interface setup screen, 3-5

C-Message Noise Test Result
TIMS test type category
TIMS option, TIM-§
C-Msg, dBmC Test Result
TIMS test type category
TIMS option, TIM-8
C-Nch, dBmC Test Result
TIMS test type category
TIMS option, TIM-9
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C-Notch Noise Test Result
TIMS test type category
TIMS option, TIM-9
COFA Count Test Result
interface category
T1 interface, 3-6
Comp Calls Test Result
ISDN ftest type category
ISDN BRI option, BRI-33
ISDN PRI option, PRI-18

Computer-Based Training (CBT)

technical training, 9-4
Condition Battery Aux Function, 4-2
Configeration

printer, 6-1
Configuration Requirements

user interface

printing, 6-3

Connectors

left side panel controls and, -9
right side panel controls and, 1-11

Consec SES Test Result

performance category

BER tesiing, 5-12
Consecatively Severely Frrored Seconds
Test Result
performance category
BER testing, 5-12

Consulting and Needs Analysis Services

technical training, 9-4
CONTINUOUS Timed Test Type, 4-1
Contrast Control

ISDN BRI option, BRI-9
Control Sequence Test Type Selections

signaling option, S1G-15
Controls

graphical display, 2-1

graphical display screen and, 2-1
Controls and Connectors

left side panet, 1-9

right side panel, 1-11

Controls and Indicators
equipment receiver results, 5-2
Results 1 display, 5-2
Results 1T display, 3-2

CRC Er Rate Test Result
interface category
T1 interface, 5-6
CRC Err Sec Test Resuit
interface category
T1 interface, 5-6
CRC Fir Test Resuli
ISDN BRI option
U interface category results,
BRI-31
CRC Errors Test Result
interface category
T1 interface, 5-6
sumtnary category
T1 interface, 3-5
CRC-6 Error Rate Test Result
interface category
T1 interface, 35-6

CRC-6 Error Seconds Test Result
interface category
T1 interface, 5-6

CRC-6 Errors Test Result
interface category
T1 interface, 5-6
Critical Services Program
test systems field engineering and
installation, 9-3
CSU Loop Code Selection
T1 interface setup screen
DDS testing, 3-7
T1 testing, 3-9
CSU+2R Loop Code Selection
T1 interface setup screen
DDS testing, 3-8

CSU+R Loop Code Selection
T1 interface setup screen
DDS testing, 3-7
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Cur ST Patt Test Result
test type category
BER testing, 5-11
Current SyncTest Pattern Test Result
test type category
BER testing, 5-11
Customer Service Locations, 9-1
Customer Services, 9-1
Customized Multimedia Course
Development
technical training, 9-4
Customized Technical Training
customer services, 9-3

_ D —

D Channel # Setup
ISDN PRI option, PRI-6
D Fil 8/N Test Result
TIMS test type category
TIMS option, TIM-9
D Filter Signal to Noise Ratio Test Result
TIMS test type category
TIMS option, TIM-9
> N¢h Noise Test Result
TIMS test type category
TIMS optionr, TIM-9
D Notch Noise Test Result
TIMS test type category
TIMS option, TIM-9
D W gt Noise Test Result
TIMS test type category
TIMS option, TIM-9
D& Mode
T1 interface setup screen, 3-1
Full payload, 3-4
UNFRAMED framing, 3-3
D1D Framing
T1 interface setup screen
voice testing, 3-24

D2 Framing
T1 interface setup screen
voice lesting, 3-24
D3/D4 Framing
T1 interface sefup screen
voice testing, 3-24
Data Length
printer port, 6-4
Pata Link Line Loopback (DL-I.L.B)
Codes
T1 testing, 3-11
Data Link Network Loopback (DL-NET)
Codes
T1 testing, 3-11
Data Link Payload Loopback (DL-PLB)
Codes
T1 testing, 3-11
Data Mode % Test Resuit
interface category
PDS LL option, DDS-10
Data Rate
printer port, 6-4
Data Service Unit Loop Codes
DDS testing, 3-8
DATALINK Loop Code Selection
T1 interface setup screen
T1 testing, 3-11
Date Aux Function, 4-1
Date Test Result, 5-3

DCRU Stat Test Result
ISDN test type category
ISDN PRI option, PRI-19
I>-Chan Stat Test Result
ISDN test type category
ISDN PRI option, PRI-19
D-Channel Display
ISDN BRI option, BRI-29
ISDN PRI option, PRI-15

DC-Off, mV Test Result
TIMS test type category
TIMS option, TIM-9
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DC-Offset Test Resuit
TIMS test fype category
TIMS option, TIM-9
DDS FE Rate Test Result

interface category
DDS LL option, DDS-11

DDS Fre Err Test Result
interface category
DDS LL option, DDS-11
simmary category
DDS LL option, DDS-10
DDS LL Option, DDS-1
DDS Local Loop Comector, 1-6
DDS Loog Codes
T1 interface setup screen, 3-7
DDS Payload
Tt interface setup screen, 3-5
DDS Receive Byte Test Result
interface category
T1 interface, 5-7
DDS Receive Code Test Result
interface category
T1 interface, 5-7
DDS Rve Code Test Result
interface category
T1 interface, 5-7
DDS Rx Byte Test Result
interface category
T1 interface, 5-7

DDS1 Pattern

BERT setup screen, 3-26
DDS2 Pattern

BERT setup screen, 3-26
DDS3 Pattern

BERT sewp screen, 3-26
DDS3R Pattern

BERT setup screen, 3-26
DIDS4 Pattern

BERT setup screen, 3-26

DDS3 Pattern
BERT setup screen, 3-26

DDS6 Pattern
BERT setup screen, 3-26
DE (Discard Eligibility) Bit Setup
frame relay option, FRM-5
DE Frames Test Result

test type category
frame relay option, FRM-12

Default Mic Operation Aux Function, 4-1
Definition
ISDN BRI option, BRI-4
ISDN PRI option, PRI-2
Peg Min Test Result
performance category
BER testing, 3-12
Degraded Minutes Test Result
performance category
BER testing, 5-12
Delay Pattern
BERT setup screen, 3-29
Description
instrument, 1-2

DIAL Sequence Test Type Selections
signaling option, SIG-13
Digit Type Symbols
signaling option, SIG-7
Digit Type Test Result
signaling option
test type category results,
SIG-17

Digital Data System Local Loop Option,
see Section 7

Digital Signal Processing (DSP) based
testing
TIMS option, TIM-1
Display
aux screen, 2-8
1LCD, 51
two line, 5-1
Display Area
RESULTS IIl screen, 2-7
two line, 5-1
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Display Backlight Aux Punciion, 4-2
Display Controls

graphical, 2-1
Display Controls and Indicators

Results 1, 5-2

Results II, 5-2
Display Interface

graphical, 2-1
DISPLAY Printer Aux Function, 6-3
DISPLAY Printer Port Aux Function, 6-4

Display Screen and Controls
graphical, 2-1
PLCIs Test Result
test type category
frame relay option, FRM-12
DL-LIB (Data Link Line Loopback) Loop
Code Selection
T1 interface setup screen
T1 testing, 3-11
DL-NET (Data Link Network Leopback)
L.oop Code Selection
T1 interface setup screen
T1 testing, 3-11
DL-PLB (Data Link Payload Loopback)
Loop Code Selection
T1 interface setup screen
Ti testing, 3-11
Drop & Insert Mode
signaling option, SIG-2
TIMS option, TIM-2
Drop and Insert (D&I) Mode
operating mode, 1-2
Drop and Insert Mode (D&T) Paths, 1-3
Drop to Speaker Selection
TIMS option, TIM-4
Drop to Speaker Selecticns
signaling option, SIG-i0
Dropouis Test Result
TIMS fest type category
TIMS option, TIM-9

D8O Clear Channel Testing
T1 interface setup screen, 3-5
DS0A2.4 Rate
DDS Payload
T1 interface setup screen, 3-5
DS0A4.8 Rate
DDS Payload
T1 interface setup screen, 3-35
DS0AS6 Rate
DDS Payload
T1 interface setup screen, 3-5
DS0AD.6 Rate
DS Payload
Ti interface setup screen, 3-5
DSO-Dataport Latching Loop Codes
DDS testing, 3-8
DS0-DP Loop Code Selection

T1 interface setup screen
DDS testing, 3-8
D51 Idle Code
T1 testing, 3-13
DS1 Hdle Present Alarm
RESULTS III alarms page
BER testing, 5-14
DS1 Idie Tx Selection
T1 interface setup screen
T} testing, 3-13
DS Loop Cede Selection
T1 interface sefup screen
DDS testing, 3-8
DSU/CSU Emulation Setup
DDS LL option, DDS-5
DSX MON Eguip Rx Input Selection
T1 interface setup screen, 3-6
DSX MON Line Rx Input Selection
T1 interface setup screen, 3-6
Dual Montior (Mon) Mode
operating mode, 1-3
D-Weighting Noise Test Result
TIMS test type category
TIMS option, TIM-9
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Dynamic Allocation of B Channels in a
PRI
ISDN PRI option, PRE-2

o E

Echo Pings Test Result
test type category
frame relay option, FRM-14

Editing CALL USER DATA
[SDN BRI option, BRI-22

Editing User Programmable Fields
T1i testing, 3-13

EFS Test Result
test type category
BER testing, 5-il
Elapse Time Test Result, 5-3

Electrical
specifications, 1-153

Emulate Setup Mode
DDS LL optien, DIDS-5

Emulation Modes
ISDN BRI option, BRI-3
LT mode
ISDN BRI option, BRI-3
NTI1 BERT mode
ISDN BRI option, BRI-5
NT1/TE mode
ISDN BRI option, BRI-6

Enable Power Loss Detection Aux
Function, 4-3

Environmental

specifications, 1-15
EOQC Message Test Result

ISPN BRI option

U interface category results,
BRI-31

Equip [.BO Selection
T1 interface setup screen
Ti testing, 3-12
Equip Rx Isput Selection
T1 interface setup screen, 3-6

EQUIP Tx Ius Side Selection

11 interface setup screen, 3-6
EQUIP Tx/Rx Pair Selection

T1 interface setup screen, 3-6

Equipment Key and LEDs, 1-6
Equipment Receiver Results Controls and
Indicators, 5-2
Eguipment Return Instructions
service and repair information, 9-6
EQUIPMENT Switch
equipment recejver results controls
and indicators, 5-2
Equipment Switch/LEDs Settings, 3-3
Err Frm Test Resuit
ISDN test type category
ISDN BRI option, BRI-32
ISDN PRI option, PRI-17
sgmmary category
ISDN PRI eptien, PRI-16
X.25 test type category
ISDN BRI option, BRI-34
Err Ins Type Selection
BERT setup screen, 3-29
Err Ins Type Setup
DDS LL option, DDS-8
Error Free Seconds Test Result
test type category
BER testing, 5-11
Error Free Seconds, (G.821 Test Result
performance category
BER testing, 3-13
Error Ins Type, BRL-14

Error Ins Type Setup Test Mode
ISDN BRI option, BRI-13
ERROR INSERT Key
Err Ins Type Selection
BERT setup screen, 3-29
error rale selection
BERT setup screen, 3-30

ERROR INSERT Key and LED, 1-8
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Error Insert Rates
specifications, 1-17
Error Insert Types
specifications, 1-16
Error Rate Selection.
BERT setup screen, 3-30
Errored Sec Test Resuit
test Eype category
BER testing, 5-11
Hirored Seconds Test Result
test type category
BER testing, 5-11
ESF Datalink Loop Codes
T1 testing, 3-11
ESF Framing
T1 ingerface setup screen, 3-3
Event Dur Test Result
signaling option
test fype category resuits,
SI1G-17
Ex Zero Cnt Test Resalt
interface category
T1 interface, 5-6
Excess Zeros Count Test Result
interface category
T1 interface, 5-6
Excess Zeros Dot Alarm
RESULTS III alarms page
BER testing, 5-14
Exterior Cleaning, 1-21
Exterior Inspection, 1-20

External Interface Requirements
ISDN BRI option, BRi-8

—F —
FACI Loop Code Selection

T1 interface setup screen
T1 testing, 3-9

FAC2 Loop Code Selection
T1 interface setup screen
T1 testing, 3-9
FAC3 Loop Code Selection
T1 interface setup screen
T1 testing, 3-9
Facility Type 1 (FACT) Loop Codes
T1 testing, 3-9
Facility Type 2 (FAC2) Loop Codes
T1 testing, 3-9
Facility Type 3 (FAC3) Loop Codes
T1 testing, 3-9
Factory Upgrades
instrument service, 9-2
Fan, 1-12

FCS Err Frm Test Reselt
SUIMIMAry category
frame relay option, FRM-11
test type category
frame relay option, FRM-12
FEBE Err Test Result
ISDN BRI option
U interface category results,
BRI-31

FECN (Forward Explicit Congestion
Notification) Bit Setup
frame relay option, FRM.35

FECN Frames Test Result
test type category
frame relay option, FRM-12

Field Engineering and Installation Service
test systems field engineering and
instaliation, 9-3
Filter for Holding Tone Test Mode Setup
TIMS option, TIM-3

Filter for Quiet Test Mode Setup
TIMS option, TIM-6

First 56 kbps Repeater Alternating Loop
Codes
DDS testing, 3-8
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FIXED
frame relay option
frarne payload type, FRM-3
Foreign Exchange Office (FX0), SIG-11
Foreign Exchange Station (FXS8), SI1G-11

FRAME Err Ins Type Selection
BERT setup screen, 3-30

Frame Error Rate Test Result
interface category
Tl interface, 5-6

Frame Frror Seconds Test Result
interface category
Ti interface, 5-7
Frame Errors Test Result
mterface category
T1 interface, 5-6
Frame Loss Count Test Result

interface category
Tl interface, 5-7

Frame Loss Seconds Test Result
inferface category
T1 interface, 5-7

Frame Relay Option, see Section 7

FRAME SYNC LED
1SDN BRI option, BRI-10
T1 interface, 3-4

Framing
specifications, 1-16
Framing Selection
T1 interface setup screen, 3-3
Freq, Hz Test Result
TIMS test type category
TIMS option, TIM-10
Frequency for Variable Tone Test Mode
Setup
TIMS option, TIM-6
Frequency Measurements
specifications, 1-18
Prm Cat Test Result
test type category
frame relay option, FRM-12

Frm Count Test Result
ISDN test type category
ISDN BRI option, BRI-32
ISDN PRI option, PRI-17
X.25 test type category
ISDN BRI option, BRI-34

Frm Er Rate Test Result
interface category
T1 interface, 5-6
Frm Er Sec Test Result
interface category
T1 interface, 5-7

Frm Errors Test Result
interface category

T1 interface, 5-6
summary caregory

T1 interface, 5-5

Frm Los Cni Test Result
interface category
T1 interface, 5-7

Frm Los Sec Test Result
summary category
T1 interface, 3-5
T1 inferface
interface category results, 5-7
Frim Rejects Test Result
ISDN test type category
1SDN BRI option, BRI-32
ISDN PRI option, PRI-17
SunEnary category
ISDN PRI option, PRI-17
X.25 test type category
ISDN BRI option, BRI-34

Front Panel Controls, Indicators, and
Connectors, 1-4

Front Panel Keys
TIMS option, TIM-7

Front Panel View, 1-4

Fuil Payicad
T1 interface setup screen, 3-4

Functions
auxiliary, 4-1
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Fuse Replacement Procedure, 1-21
FXO Ground Start Emulation
signaling option, SiG-11
FXO Ground Start Trunk Type
signaling option, S$I1G-3
FXO Loop Start Emulation
signaling option, SIG-11
FXO Loop Start Trunk Type
signaling option, SIG-6
FXS Ground Start Emulation
signaling option, SIG-11
FXS Ground Start Trunk Type
signaling option, 5IG-4
FXS Loop Start Emulation
signaling option, SIG-11
FXS Loop Start Trunk Type
signaling option, SIG-6

— G —

G.821 %EFS Test Result
performance category
BER testing, 5-13

(G.821 EFS Test Result
performance category
BER testing, 5-13
Getiing Started, 1-1
bDS LL option, DDS-1
frame relay option, FRM-1
ISDN BRI option, BRI-1
ISDN PRI option, PRI-t
signaling option, SIG-1
TIMS option, TIM-1
Graphical Display
controis, 2-1
interface, 2-1
introduction, 2-1
screen and controls, 2-1

Graphical Display Area, 1-3
Graphical Display Contrast Contrel, 1-10
Graphical Display Controls Group, 1-8

Graphical Display LED, 1-5
Graphical Display Screens
DDS LL option, DDS-4
frame relay option, FRM-3
ISDN BRI option, BRI-11
ISDN PRI option, PRI-4
signaling option, SIG-10
TEMS option, TIM-3
Ground Start Emulation
signaling option, SIG-11
Ground Start Trunk Type
signaling option, SIG-4
GROUND STARTY Trunk Type Selection
signaling option, SIG-11

—H—

HDSL (High Bit Rate Digital Subscriber
Line) Loop Code Selection
T1 interface setup screen
T1 testing, 3-10
Heip Key, 2-2
graphical display controls, 2-2
HIDE Prinder Aux Function, 6-3
HIDE Printer Port Aux Function, 6-4
High bit-rate Digital Subscriber Line Loop
Codes
T1 testing, 3-10
History LEDs, 1-7
History Reset Key, 1-7
HLO96NY Loop Code Selection

T1 interface setup screen
DDS testing, 3-8

HL96NY Office Channel Unit Alternating
Loop Codes
DDS testing, 3-8
Holding Tone Test Mode
TIMS option, TIM-2
HOLDING TONE Test Mode Setup
TIMS option, TIM-3
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How to Answer a Call
ISDN BRI option, BRI1-26

How to Place a Call
ISDN BRI option, BRI-26
ISDN PRI option, PRI-11

Idie Byte Selection
T1 interface setup screen
T1 testing, 3-12
Imp Noise H Test Result
TIMS test type category
TIMS option, TIM-10

Imp Noise L Test Result
TIMS test type category
TIMS option, TIM-10
Imp Noise M Test Result
TIMS fest type category
TIMS option, TIM-10

Impulse Noise High Count Test Result
TIMS test type category
TIMS option, TIM-10

Impulse Noise Low Count Test Resuls
TIMS test type category
TIMS option, TIM-10
Impulse Noise Medium Count Test Result
TIMS test type category
TIMS optior, TIM-10

Impulse Noise Registers Difference (Thrsh
Diff) Filter for Holding Tone Test Mode
TIMS option, TIM-5

Impulse Noise Registers Difference (Thrsh
Diff) Filter for Quiet Tone Test Mode
TIMS option, TIM-6

Impulse Noise Threshold (Imp Noise
Thrsh) Filter for Holding Tone Test
Mode

TIMS option, TIM-3

Impulse Noise Threshold (Imp Noise

Thrsh} Filter for Quiet Tone Test Mode
TIMS option, TIM-6

Inactive Tx DL.CI Alarm
frame relay option
RESULTS I alarms page,
FRM-15
Indicators
equipment receiver results controls
and, 5-2
Results I display controls and, 5-2
Results I display controls and, 3-2
specifications, 1-17
Informatior
service and repair, 9-5
warranty, 9-4
Ins Payload Selection
T1 interface setup screen, 3-6

Ins Side Selection
T1 interface setup screen, 3-6
Inspection
exterior, 1-20
Instailation
test systems field engineering and,
9.3
instructions
equipment return, 9-6

Instrument Description, 1-2

Instrument Service
customer services, 9-1

Integrated Service Digital Network
(ISDN) Basic Rate Interface (BRI),
BRI-1

Intelligent Repeater Loop Codes
T1 testing, 3-9

Intelligent Repeaters
commands
T1 testing, 3-14
Ti testing, 3-i4

Inter-event Delay Test Result
signaling option
test type category resuits,
S1G-17
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Interface
category results, 3-6
graphical display, 2-1
parameters
Ti, 3-2
setup screen
T1, 3-1
status/alarm LEDs for T1, 5-4
test results
T1, 5-4
Interface between NT and Network
ISDN BRI option, BRI-4
Interface Category Results
DDS 1L option, DDS-10
ISDN BRI option, BRI-31

Interface Module Release Button, 1-11
Interface Module Siot, 1-9, 1-11

Interface Setup Screen
frame relay option, FRM-4
ISDN PRI option, PRI-5

INTERNAL Tx Timing Sclection
T1 interface setup screen, 3-7

Introduction
application cards, 8-1
auxitiary functions, 4-1
graphical display interface, 2-1
options, 7-1
printer operation, 6-1
test resulis, 5-1
TTC customer services, 9-1

Inv Pattern Sync Alarm
RESULTS i alarms page
BER testing, 5-14
Invalid Frames Test Result
ISDN test type category
ISDN BRI option, BRI-33

Invalid Frm Test Result
ISDN test type category
ISDN PRI option, PRE-18

In-Warranty Service
service and repair information, 9-5

ISDN Basic Rate Interface Option, see
Section 7

ISDN BRI Interface Setup Screen
ISDN BRI option, BRI-14

ISDN BRI Test Type Setup Screen
ISDN BRI option, BRI-16

ISDN Call Control
ISDN BRI option, BRI-25

ISDN Characteristics
ISDN BRI option, BRI-3
ISDN Optional Services
ISDN PRI option, PRI-3
ISDN Packet and Advanced Test Type
Setap Screen
ISION BRI option, BRI-21

ISDN Primary Rate Interface Option, see
Section 7

{SDN Test Mede ané Loop Setup
iSDN BRI option, BRI-16

ISDN Test Mode Data Call Type Setup
ISDN BRI option, BRI-21

ISDN Test Mode NT1/TE Test Type Setup
ISDN BRI option, BRI-17

ISDN Test Type Category Results
ISDN BRI option, BRI-32, BRI-34

— K—

Keys, 5-2
heip, 2-2
screen, 2-1
soroll and select, 2-2
Scroll | and Select 1, 2-2
Scrolt H and Select 1T, 2-2
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L&BPY Err Ins Type Selection
BERT setup screen, 3-28
LATCH {Latching) Loop Code Type
Selection
T1 interface setup screen
DDPS testing, 3-7
Latching L.oop Codes
DDS testing, 3-7
Laver! Stat Test Resukt
ISDN BRI option
U interface category results,
BRI-31
Layer2 Stat Test Result
ISDN test type category
ISDN BRI option, BRI-32
ISDN PRI option, PRI-17
X .25test type category
ISDN BRI option, BRI-34
1L.BO Emulation
DS LL option, DDS-7
LCD, 51
LEDs
for T'1 Interface
status/alarm, 5-4
maiaframe alarm/status, 5-4

Left Selection Area
main meny, 2-4

Left Side Panei
ISDN BRI option, BRI-9
view, 1-10

Left Side Panel Controls and Connectors
ISDN BRI option, BRI-8

Left Side Panel View

ISDN BRI option, BRI-%
Left/Right Arrow keys, 1-6
Level

specifications, 1-18

Level for 3 Tone Siope Test Mode Setup
TIMS option. TIM-¢

Level for Holding Tone Test Mode Setup
TIMS option, TIM-5

Level for Variable Tone Test Mode Setup
TIMS option, TIM-3

Level Test Result
TIMS test type category
TIMS option, TIM-10
Line Coding
specifications, 1-16
Line Coding Selection
T1 interface setup screen, 3-5
Line Interface # Setup
{SDN PRI option, PRI-6
Line LBO {Line Buildout) Selection
T1 interface setup screen
T1 testing, 3-12
Line Loop Back (LLB) Mode
operaiing mode, 1-3
Line Loop Back Mode Paths, 1-3
Line Rx Input Selection
T1 interface setup screen, 3-6
Line Side Interface Latching Loop Codes
DDS testing, 3-8
Line Termination {LT) Mode
ISDN BRI Option, BRI-5
LINE Tx Ins Side Selection
T1 interface setup screen, 3-6
LINE Tx/Rx Pair Selection
T1 interface setup screen, 3-6
Line Type Setup Test Mode
ISDN BRI option, BRE-16
Link Management Analysis
specifications
frame relay option, FRM-3
L1.B Mode
T1i interface setup screen, 3-1
LMI (Local Management Interface) Link
Management Setup
frame relay option, FRM-8
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LMI Count Test Result
test type category
fratme relay option, FRM-13
LMI Errs Test Result
test type category
frame relay option, FRM-12
LMI TMOS Test Result
test type category
frame relay option, FRM-13
LMI Type Test Resuit
test type category
frame relay option, FRM-13
Load Setup
frame relay option, FRM-5
L.ocations
customer service, 9-1

LOGIC Err Ins Type Selection
BERT setup screen, 3-29

L.ong Frm Test Result
summary category
frame relay option, FRM-11
test type category
frame relay option, FRM-13
LONG USER r Pattern
BERT setup screen, 3-27

Loop Code Seleciion
T1 interface setup screen
DDS testing, 3-7
T1 testing, 3-9
Loop Code Tables
intelligent repeaters
T1 testing, 3-16
Loop Code Type Selection
Tt interface setup screen
DDS testing, 3-7
Loop Codes
T1 testing, 3-9
Loop Down Key
ISDN BRI eption, BRI-7
TIMS option, TIM-7
LOOP DOWN Key and LED, -9

Loop Response Setup
DDS LL option, DDS-5
Loop Start Emulation
signaling option, SIG-11
Loop Start Trunk Type
signaling option. SIG-6
LOOP START Trunk Type Selection
signaling option, SIG-11
Loop State Test Result
1SN BRI option
U interface category results,
BRI-31

Loop Up Key
ISDN BRI option, BRE-7
TIMS option, TIM-7

LGOP UP Key and LED, 1-9

Loopbacks Available in BRI Mode
ISDN BRI optien, BRI-8

Loopcodes
specifications, 1-17
f.ost Frm Test Result
summary category
frame relay option, FRM-11
test type category
frame relay option, FRM-13
Lost Pings Test Result
test type category
frame relay option, FRM-13
Low Battery LED, 1-7
charging batteries, 1-13
LSI Loop Code Selection
T1 interface setup screen
DDS testing, 3-8
LT Mode
ISDN BRI option, BRE-3
LT Terminate Mode
ISDN BRI option, BRI-5
Lvl], dBm Test Result
TIMS test type category
TIMS option, TIM-10
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Main Screen, 2-3

right selection area, 2-4
Mainframe Alarm/Status LEDs, 5-4

DDS LL option, DDS-10

frame relay option, FRM-10
Mainframe Status/Alarm LEDs, BRI-10
Mainframe Test Results, 5-3

Maintenance
preventive, 1-20

Maintenance Contracts
test systems field engineering and
installation, 9-3
Manual and EOC Loopbacks
ISDN BR! option, BRI-7
Manual Dialing
signaling option, SIG-3
Manual Overview, 1-1
Manual Print Screen, 6-1
Max % Util Test Result
performance category
frame relay option, FRM-15
Max Png Dly Test Result
performance category
frame relay option, FRM-15
Max Thruput Test Result
performance category
frame relay option, FRM-15
Max Zeros Test Result
signal category
T1 interface, 5-8
Maximuam Consecutive Zeros Test Result
signal category
T1 interface, 5-8
Maximum Negative Peak Wander Test
Resuit
signal category
T1 interface, 5-10

Maximum Peak-to-Peak Wander over 15
minutes Test Result
signal category
T1 interface, 5-16
Maximum Peak-to-Peak Wander over 24
hours Test Result
signal category
T1 interface, 5-10
Maximum Positive Peak Wander Test
Result
signal category
T1 interface, 5-10
Messages
alarm, 5-13
originating, 1-19
Messages Test Result
X.25 test type category
ISDN BRI option, BRI-35
METALLIC Loop Testing Setup
DDS LL option, DDS-6
Microphore, 1-5
Min Png Dly Test Result
performance category
frame relay option, FRM-15
Mode
self loop operating, 1-3
Mode Selection
DDPS LL option, DDS-5
T1 interface setup screen, 3-1
Maodes Of Operation, 1.2
MONITOR Mode
T1 interface setup screen, 3-1
Monitor Mode
frame relay option, FRM-3
ISDN PRI option, PRI-3
signaling option, SIG-2
TIMS option, TIM-2
Multipat Pattern
BERT setup screen, 3-28
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National-specific Cause Codes Defined in
TA-NWT-001268, PRI-21, BRI-37
Negative Receive Level in Volts Test
Result
signal category
T1 interface, 3-9
NEI Loop Code Sclection
T1 interface setup screen
DDS testing, 3-8
Network Consulting and Management
product enhancement group, 9-2
Network Element Interface Latching Loop
Codes
DDS testing, 3-8
Network Interface Unit Loop Codes
TI1 testing, 3-9
Network Termination (NT1) Mode
ISDN BRI option, BRI-5
NIU Loop Code Selection
T1 interface setup screen
Tl testing, 3-9
Non-Volatile Storage Of Prints, 6-2
Not B8ZS Seq Det Alarm

RESULTS 1l alarms page
BER testing, 5-13

NT1 Mode

ISDN BRI option, BRI-5
NT! Terminate Mode

ISDN BRI option, BRI-6
NT1/TE in Terminate Mode

ISDON BRI option, BRI-7
NTL/TE Mode

ISDN BRI option, BRI-6
Numbering Plan Setup

1SDN PRI option, PRI-6
Numbering Plan Setup Test Mode

ISDN BRI option, BRI-17

Nx56 Payload
T1 interface setup screen, 3-4

Nx64 Payload
T1 interface setup screen, 3-4

—_—

OCU Loop Code Selection
T1 interface sefup screen
BDS testing, 3-8
OCU+HLS6 Loop Code Sclection
T1 interface setup screen
DDS testing, 3-8

OCU-DP Emulation Setup

DDS LL option, DDS-6
Off Hook Signaling

user defined

signaling option, S1G-12
Office Chanrel Unit Behind a HLO96NY
Alternating Loop Codes

DDS testing, 3-8
Office Channel Unit Loop Codes

DDS testing, 3-8

On Hook Signaling
user defined
signaling option, SIG-12
Operating Modes
frame relay optios, FRM-1
ISDN PRI aption, PRI-3
self loop, 1-3
signaling option, SIG-1
specifications, 1-16
TIMS option, TIM-1
Operation
hattery, 1-13
modes of, 1-2
printes, 6-1
Option Connectors
ISDN BRI option, BRI-8
Option Description
DDS LL option, DDS-1
frame relay option, FRM-1
ISDN BRI option, BRI-!
ISDN PRI option, PRI-1
signaling option, SIG-1
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TIMS option, TIM-}
Option Messages

DDS LL option, PDS-4

frame relay option, FRM-3

signaling option, SIG-10
Option Slot, 1-10

ISDN BRI option, BRI-10
Option Specifications

DDS LL option, DDS-2

frame relay option, FRM-3

ISDN BRI opiion, BRI-2

ISDN PRI option, FRI-4

signaling option, SIG-8
Options

introduction, 7-1
Originating Messages

loopcodes, 1-19
Originating Side Selection

signaling option, SIG-13
Other Pricing Options

instrument service, 9-2
Qut-of-Band Loop Codes

T1 testing, 3-11
Out-Of-Warranty Service

service and repair information, 9-5
Cut-of-Warranty Service Agreement

test systems field engineering and

installation, 9-3

Overview

manual, 1-1

e [P e

Packet Stat Test Result
X.25 st type category
ISDN BRI option, BRI-34
Page
RESULTS I alarms, 5-13
typical alarms category results, 2-7
typical interface category results, 2-6

PairCain AZLB Repeater Command Loop
Codes
intelligent repeaters
T1 testing, 3-21

PairGain Generic Repeater Command
Loop Codes
intelligent repeaters
T1 testing, 3-20
Panel Controls and Connectors
left side, 1.9
right side, 1-11
Panel View
front, 1-4
left side, 1-10
rear, 1-12
right side, 1-11
Parameters
T1 interface, 3-2
Parity
printer port, 6-4
Pat Los Sec Test Result
test type category
BER testing, 3-11
Pat Slips Test Result
summary category
BER testing, 5-11
test type category
BER testing, 5-11
Paths
drop and insert mode (D&I), 1-3
line loop back mode, 1-3
PatSyncLoss Test Result
test type category
BER testing, 5-12
Pattern
BERT setup screen, 3-25
Pattern Loss Seconds Test Result
test fype category
BER testing, 5-11
Pattern n Time Patiern
BERT setap screen, 3-28
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Paitern Satup Test Mode
ISDN BRI option, BRI-13, BRI-16

Pattern Slips Test Result
test type category
BER testing, 5-11
PATTERN SYNCLED
T1 interface, 5-4

Pattern Synchronization Loss Test Result
. test type: category
BER testing, 5-12

Payload Selection
T1 interface setup screen, 3-4

PCM TIMS (Pulse Code Modulation
Transmission Impairment Measurement
Set)

TIMS option, TIM-1
PCM TIMS Option, see Section 7

PCMCIA Card Slot
ISDN BRI option, BRI-10

PCMCIA Card Slots, 1-10

Peak-to-Peak Wander Test Result
signal category
T1 interface, 5-10

Percent Available Seconds Test Result
performance category
BER testing, 5-12

Percent Degraded Minutes Test Result
performance category
BER testing, 5-12

Percent Error Free Seconds Test Resukt
fest type category
BER testing, 5-11
Percent Error Free Seconds, G.821 Test
Result
performance category
BER testing, 3-13
Percent Severely Errored Seconds, G.821
Test Result
performance categoty
BER testing, 5-13

Performance Category Results
BER testing, 5-12
frame relay option, FRM-14
Physical
specifications, I-15
PING
frame relay option
frame payioad type, FRM-5
Ping Testing
specifications
frame relay option, FRM-3
-Pk Wndr, Ul Test Resulf
signal category
T1 interface, 5-10
Policy
warranty, 9-4
Positive Receive Level in Volts Test
Result
signal category
T1 interface, 5-9
Power Loss Result
enable power loss detection aux
function, 4-3
Power Loss Test Resuit
summary category
T1 interface, 5-5
Power Switch
charging batteries, 1-13
description, 1-12
P-P Wndr, Ul Test Result
signal category
T1 interface, 5-10
Pre-defined Signaling Sequences
signaling option, SI1G-2
Preventive Maintenance, 1-20
Pri Rate Setup
DDS LL option, DDS-7

Print Screen, 6-2
manual, 6-1
tisned, 6-2
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Print Screen Softkey

printing, 6-1
Printer Aux Function, 6-3
Printer Configuration, 6-1
Printer Operation

introduction, 6-1
Printer Port Aux Function, 6-4
Printing, 6-1
Prints

nen-volatile storage of, 6-2
Procedure

battery replacement, 1-14
fuse replacement, 1-21

Product Enhancement Group
customer services, 9-2

Product Maintenance Agreements
instrument service, 9-2
Product Repair
instrument service, 9-2
PROG (Programmable) Loop Codes
T1 testing, 3-10

PROG Pattern
BERT setup screen, 3-27

Prog Pattern
BERT setup screen, 3-27

Programmable Loop Codes
T1 testing, 3-10

Programmable Loop Down Code Loop
Caode Selection
T1 interface setup screen
T1 testing, 3-11

Programmable Loop Up Code Loop Code
Selection
Tl interface setup screen
T1 testing, 3-11
Programmable Signaling Elements
signaling option, SI1G-7
Protocol Services Board, see Section 7
Public Courses
techrical fraining, 9-3

Pulse Den Viclatn Alarm
RESULTS HI alarms page
BER testing, 5-13

—_Q—

(2.931 Cause Codes (1988), PRI-20,
BRI-35

QRSS Pattern
BERT setup screen, 3-25

Quick Cards, see Section 7
Quick Start Procedure, 1-19
Quict Test Mode

TIMS option, TIM-3

QUIET Tone Test Mode Setup
TIMS option, TIM-6

—R-—

R Lvl, dBdsx Test Result
signal category
T1 interface, 5-8
Rate
DDS Payload
T1 interface setup screen, 3-5
Rate Setup Test Mode
ISDN BRI option, BRI-13
Rev Byte Test Result
interface category
DDS LL option, DDS-11
T1 interface, 5-7
Rev Code Test Result
interface category
DDS LL option, DDS-11
Rev Freq, Hz Test Result
DDS LL option
signal category results, DDS-11
Rev Lvl, dB Test Resuk
DDS LL option
signal category results, DDS-11
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Rev Lvl, dBm Test Result
signal category
T1 interface, 5-9

-Rev Lvi, V Test Result
signal category
T1 interface, 5-6
Rev Lvl, Vpp Test Result
DDS LL option
signal category results, DDS-11
signal category
T1 interface, 5-9
RCV Sequence Test Type Selections
signaling option, SIG-i4
Rear Panel, 1-12

Receive Byte Test Result
interface category
T1 interface, 5-7
Receive Frequency in Hertz Test Result
signal category
T1 interface, 5-9

Receive Level in dBdsx Test Result
signal category
T1 interface, 5-8

Receive Level in dBm Test Result
signal category
T1 interface, 5-9
Receive Signal Level in Volts
peak-to-peak Test Result
signal category
T1 interface, 5-9
Receive Signaling Hlement
specifications
signaling option, SIG-9
Receiver Results Controls and Indicators
equipment, 5-2
RECOVERED Tx Timing Selection
T1 interface setup screen, 3-7

Reject Frm Test Result
ISDN test type category
ISDN BRI option, BRI-32
ISDN PRI option, PRI-17
saminary category
I[SDN PRI option, PRI-17
X.25 test type category
ISDN BRI option, BRL-34

Repair Iuformation
service and, 9-35

Repeater Command Softkeys
intelligent repeaters
T1 testing, 3-16

Repeater Commands Intelligent Repeaters
T1 testing, 3-14

Repeater loop Codes
T1 testing, 3-9
Replacement Procedure
battery, 1-14
fuse, 1-21

Req TEI Test Result
ISDN test type category
ISDN BRI option, BRI-32

Restart Key, 1-5

Restart Switch
CONTINUOQUS timed test type, 4-1

Restart switch
Power Loss result, 4-3

Resalis

BER test, 5-10

interface category, 5-6

mainframe test, 5-3

performance category
BER testing, 5-12

signal category, 5-8

SUNIMary calegory
BER tests, 5-11
T1 tests, 5-3

T1 interface test, 5-4

test, 5-1

test type category
BER testing, 5-11
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Results Conirols and Indicators
equipment receiver, 5-2
Results for Testing Setup
frame relay option, FRM-4
Results T and I Display Area Controls &
Indicators, 1-6
Results | Category, 5-2
Resuits 1 Display Controls and Indicators,
5-2
Resulis I Select, 5-2
Results I Category, 5-2
Resulis 11 Display Controls and Indicators,
5-2
Results 11 Select keys, 5-2
RESULTS I Alarmos Page

DDS LL option, DDS-13
frame relay option, FRM-15

Results IIT Alarms Page, 5-13

RESULTS II Screen
DDS LL option, DDS-9
frame relay option, FRM-9
ISDN BRI option, BRI-27
ISDN PRI option, PRI1-12
signaling option, SIG-i5
TIMS option, TIM-7
Results [T Screen, 2-6
Resalts Page
typical alarms category, 2-7
typical interface category, 2-6
Results Reports Cause Codes
ISDN BRI option, BRI-35
1SDN PRI option, PRI-20
Return Instructions
equipment, 9-6
Right Selection Area
main menu, 2-4

Right Side Panel
controls and connectors, 1-11
view, i-11

RJ-45 Pin Assignments
DDS LL option, DDS-1

Round Trip Delay in milliseconds Test
Result
test type category
BER testing, 5-12
RPTR (Repeater) Loop Code Selection
T1 interface setup screen
T1 testing, 3-9
RS 232 Print/Contro} Connector
ISDN BRI option, BRI-9
RS5-232 Printer/Control Port Comnector,
1-10
RT Delay ms Test Result
fest type category
BER testing, 5-12
Rx Dat Freqg Test Result
mterface category
DDS LL option, DDS-11
Rx Data Pkt Test Result
X.25 tost type category
ISDN BRI option, BRI-34
Rx DLCT Entry Setup
frame relay option, FRM-4
Rx Freq, Hz Test Resuit
signal category
T1 interface, 5-9
Rx Loop Setup Test Mode
ISDN BR! option, BRI-11, BRI-15
Rx REJ Pkis Test Result
X.25 test type category
ISDN BRI option, BRI-34
Rx RNR Pkis Test Result
X.25 test type category
ISDN BRI option, BRI-34
Rx RR Pkts Test Result
X.25 test type calegory
1SDN BRI option, BRI-34

Index-25



Index

-G

S/T and U Reference Points
1SDN BRI option, BRI-4

Screen
aux, 2-7
main, 2-3
manual print, 6-1
print, 6-2
RESULTS I, 2-6
setup, 2-4
T1 wterface setup, 3-1
timed print, 6-2
voice testing setup, 3-23
Screen and Contyols
graphical display, 2-1
Screen Display
aux, 2-8
SCREEN Keys, 1-8

Screen Keys

graphical display conirols, 2-1
Scroll and Select Keys

description, 1-3

graphical display controls, 2-2
Scroll T and Select I Keys

graphical display controls, 2-2
Seroli 1 Key

graphical display controls, 2-2
Scroll 1 and Select H Keys, 2-2
Scroll I Key

graphical display controls, 2-2
Scroll Keys

graphical display controls, 2-2
Seal Cur Test Result

ISDN BRI option

U interface category results,

BRI-31

Seal Cur, mA Test Result
DDS LL option

signal category results, DDS-12

Seal Curant Range Alarm
DDS LL option
RESULTS III alarms page,
DDS-13

Second 36 kbps Repeater Alternating Loop

Codes
DDS testing, 3-8
Select I Key
graphical display controls, 2-2
Scroll T and, 2-2
Select Il Key
graphical display controls, 2-2
Scroll [T and, 2-2
Seiect Keys
graphical display controls, 2-2
Selection Area
aux screen, 2-8
main screen, 2-3
left, 2-4
right, 2-4
setup screen, 2-5
SELF 1L.OOP Key
ISDN BRI option, BRI-7

SELELOQP Key and LED, 1-7
Self Loop Operating Mode, -3

Self Loop Operation

ISDN BRI option, BRI-7
SELF LOQOP Switch, 1-3
Sequence Test Type Selections

signaling option, SIG-13
Sequence Types

signaling option, SIG-2
Service

instrument, 9-1

ip-warranty, 9-5

out-of-warranty, 9-3
Service and Repair Information

customer services, 9-3
Service Locations

customer, 9-1
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Service Profile ID (SPID) Mode
ISDN BRI option, BRI-19

Services, 9-1
TTC customer, 9-1
SES Test Result
performance category
BER testing, 5-13
Settings
equipment swisch/LEDs, 5-3

Setup Screen, 2-4
bit error rate testing {BERT), 3-25
DDS LI opticn, DDS-5
frame reiay option, FRM-4
ISDN BRI option, BRI-11
ISDN PRI option, PRI-5
signaling option, SIG-10
T1 interface, 3-1
TIMS option, TIM-3
voice testing, 3-23
Severely Errored Seconds, G.821 Test
Result
performance caiegory
BER testing, 5-13
SF Framing
T1 interface setup screen, 3-3
voice testing, 3-24

SF Framing Format Setup
TIMS option, TIM-4

Short Frin Test Result
summary category
frame relay option, FRM-11
test type category
frame relay option, FRM-14
Side Panel Confrols and Connectors
left, 1-9
right, 1-11
Side Panel View
left, 1-10
right, 1-11
Sig Los Cnt Test Resul
signal category
Tt interface, 5-9

Sig Los Sec Test Result
signal calegory
T1 interface, 5-9
Signal Category Results, 3-8
DDS LL option, DDS-11
Signal Event Test Result
signaling option
test type category resulis,
S51G-17
SIGNAL LED
ISDN BRI option, BRI-10
T1 interface, 5-4
Signal Loss Count Test Result
signal category
T1 interface, 5-9
Signai Loss Seconds Test Result
signal category
T1 interface, 3-9
Sigraling Option, see Section 7
Signaling Test Type Category Results
signaling option, S1G-17
Signaling Test Type Setup Screen
signaling option, SIG-11
Simplex Current
specifications, 1-18
Simplex Current in milliamps Test Regult
signal category
T1 interface, 5-9
SLC Framing
T1 imerface setup screen, 3-3
SLC OFFICE Ground Start Emulation
signaling option, S1G-i2 .
SLC Office Ground Start Trunk Type
stgnaling option, S1G-5 o
SEC OFFICE Loop Start Emulation
signaling option, S[G-11
SLC Office Loop Start Trusk Type
signaling option, SIG-7
S1.C STATION Ground Start Emulation
signaling option, SIG-11
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SLC Station Ground Start Trunk Type
signaling option, S1G-3

SLC STATION Loop Start Emulation
signaling option, SIG-11

SLC Station Loop Start Trunk Type
signdling option, SIG-6

Softkeys
graphical display controls, 2-2

Software Customization
product enhancement group, 9-2

Software Enbancement Agreerments
instrument service, 9-2
Speaker, 1-9
Specifications
DDS LL option, DDS-2
electrical, 1-15
environmental, 1-15
error insert rates, 1-17
error insert types, 1-16
frame relay option,, FRM-3
framing, 1-16
frequency measuremenis, 1-18
indicators, 1-17
ISEON BRI option, BRE-2
U interface, BRI-2
ISDN PRI option, PRI-4
jevel, 1-18
ling coding, 1-16
loopcodes, 1-17
operating modes, 1-16
physical, 1-14
signaling option, S1G-3
simplex current, 1-18
T1 iaput, 1-16
T1 interface, 1-15
Tt Output, 1-i6
T-BERD 950, 1-15
wander, 1-18

SEID Mode Setup Test Mode
ISDN BRI option, BRI-19

SPID1 Value Test Result
ISDMN test type category
ISDN BRI option, BRI-32

SPID2 Stat Test Result
ISDN test type category
ISDN BRI option, BRI-32

SPID2 Value Test Result
ISDN test type category
ISDN BRI option, BRI-32
Spx Cur, mA Test Result
signal category
T1 interface, 5-9
Standard (E&M) Trank Type
signaling option, SIG-4
Status and Alarm LEDs
ISDN BRI option, BRI-10
Status/Alarm Group, 1-7
Status/Alarm LEDs, 1-7
Status/Alarm LEDs for T1 Interface, 5-4
STD (E&M) Trunk Type Selection
signaling option, SIG-11
Stop Bits
prister port, 6-4
Storage Of Prints
non-volatile, 6-2

Summary Category Results
BER tests, 5-11
DDS LL option, DDS-10
frame relay option, FRM-10
ISDN PRI option, PRI-16
T1 tests, 5-5

Supervision Hvent Symbols

signaling option, SIG-§
Switch Setup Test Mode

ISDN BRI option, BRI-16
Switch Type Setup

ISDN PRI option, PRI-6
Switch/LEDs Settings

equipment, 5-3
Synchronous Test Results Test Result

test type category

BER testing, 5-12
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