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SECTION 1
Introduction to the TTS 3, EZ-TESTER

1.1 OVERVIEW

The TTS 3, EZ-TESTER is a lightweight, hand-held, T1 test set that performs in-service and out-of-
service transmission, bit error performance, and DSO channel tests on full and fractional T1 systems. ltcan
be powered from a 115/230 VAC source or from an internal rechargeable battery for convenient portabie use.

The EZ-TESTER is menu driven and operated from a simple front-panel keyboard and a large
screen that displays test setup menus and selections, control functions, and test resuits. It can also be
operated from a personal computer (PC) either locally or remotely using a dial-up modem and a telephone
line.

A data memory facility in the EZ-TESTER captures and stores important test results and
programmable alarm/status events for transfer to an external printer. A test setup memory file stores 3
factory-programmed test setups and up to 8 user-programmable test setups. This important feature
eliminates human errors and saves time when setting up frequently used tests.

A special OnCall® feature allows quick and convenient "in-the-field" installation of the latest factory
software changes and enhancements via a dial-up modem and telephone line (see SECTION 4 for
instructions).

The EZ-TESTER is shipped with the basic accessories listed in Table 1-1.

Table 1-1. TTS 3, EZ-TESTER Basic Accessories

Padded Carrying Case w/Removable Carrying Strap P/N 140058
TTS 3 Removable Carrying Strap
AC Power Adapter P/N 400020
5-ft Bantam-to-Bantam Patch Cable P/N 600041
Bantam-t0-310 Adapter Plug P/N 600042
5-ff RS-232 "Y" Ribbon Cable P/N 600031
6-ft 15-Pin to 4x4 Patch Cord P/N 600057
{included only with Option 04)
Terminal Cable PN 600084 (included only with Option 10)
Earphone P/N 130006
Removable Plastic Stand (tilt bail}
Technical Manual P/N 610056

QTR NN G Y QU Gy

YR N Gy

1.2 OPTIONAL FEATURES AND ACCESSORIES

The options and accessories, listed in Table 1-2, are available to expand the use of your EZ-
TESTER. You may have purchased one or more options when you initially ordered your EZ-TESTER. To
determine which options are installed, turn the power on and press [F3] GRAPHIC when the MAIN MENU
screen appears. Then press [F3] OPTIONS. A list of the options installed will be displayed on the screen.

If you wish to order an option or an accessory, please call the factory or your local Electrodata
representative.



SECTION 1. Introduction (Continued)

Table 1-2. TTS 3, EZ-TESTER Options & Accessories

OPTIONS
01 Fractional Tt (F11) Circuit Testing
0z On-Screen Pulse Shape Analysis
03 ESF/SLC 86 Datatink Monitoring & Conirot
04 T1 Line Perfarmance Monitor Data Retrievat
05 Addressable Repeater & Maintenance Swiich Control
06 Dial/Supervision
07 Computer Enhanced Remote Testing (using Windows)
08 MF Dial/Capture {requires Option 08)
09 Primary Rate 1SDN
10 Terminal Emulation
11 DDS Channel Testing
12 GR-363 Test Access
13 §87 Capture/Analysis
ACCESSORIES (NOTE: Patch cords are € feet jong)
630046 Vehicle Cigarette Lighter Battery Charger
630047 L.P 1 Thermal Printer
630048 LP 1 Thermal Paper (5 rolis)
630048 RE 1 Repeater Extender
630053 LiJ Interface Connector Model 735
600048 Bantam to 310 Patch Cord
600049 Bantam to Alligator Clips Patch Cord
600051 15-Piny D {0 15-Pin D Ni Patch Cord
600052 15.Pin D to RJ48 Patch Cord
600053 Station Protector Block to Dual Bantam Patch Cord
600058 Bantam to Wire Wrap Patch Cord
600059 Dual Bantam te RJ48 Patch Cord
210076 TAC Test Apparatus Conneclor
600047 15-Pin fo RJ11C Paich Cord

1.3 ADDITIONAL INFORMATION/TECHNICAL ASSISTANCE

If you need additional information about your EZ-TESTER, or if you need technical assistance,
please call the factory during working hours (Eastern Time Zone) or send us a FAX or e-mail at any time.

We also offer special on-site training programs covering basic T1 technology and the functions and
applications of the TTS 3, EZ-TESTER.

Phone: 216-663-3333

Toll Free: 800-441-6336

FAX: 216-663-0507

e-maill: support@electrodata.com
Internet: http:iwww.electrodata.com

Please remember to fill out and return the WARRANTY REGISTRATION CARD in the back of this
manual. This will put you on our mailing list to receive technical information about new features and software
updates for the EZ-TESTER.

1.4 SPECIFICATIONS
Technical specifications for the TTS 3, EZ-TESTER are listed in Appendix A to this manual.



Description of the TTS 3, EZ-TESTER

SECTION 2

2.1 PHYSICAL DESCRIPTION

The TTS 3, EZ-TESTER is a compact, hand-held test set weighing less than 3 pounds. Itis mounted

in a sturdy weather-resistant metal case.

All push button controls, switches, indicator lamps, and T1 input/output jacks are mounted on the
front panel, along with a backlit display screen. The AC power, RS-232 interface, and earphone connectors

are mounted on the top of the unit.

The EZ-TESTER display screen provides a large viewing area 2-5/8 inches square (24 lines x 32
characters). The following major functions can be displayed on the screen, as selected by the operator:

- MAIN MENU and sub-menu setup and operating functions

- Menu choices for function keys (F1-F4)

- Graphic display of currently selected TTS 3 operating mode

- Time and date
- Signaling bit status—all 24 channels simultaneously

- Graphic display of input signal puise shape and standard pulse masks

- Current test results and related setups (7-page display)

The connectors, controls, and indicator lamps mounted on the top and front panel of the EZ-TESTER

are described in Table 2-1.

Example of Test Results Screen Page 1

ot ]

PAGE %
RESULTS - SUMMARY
RECV LEVEL: -1.9 dBdsx
RECV FREQUENCY: 1,544,002 HZ
SIMPLEX CURRENT: 60 mA
CURRENT TEST SETUPS

CODING: AMI FRAMING: D3/D4
FORMAT: 64 X1 CHAN: 23
PATTERN: QRSS
CAPTURE: ON
PAGE-UP PAGE-DN CLR-HSY more

{F1} [F2] {F3] [F4]




SECTION 2.1 Physical Description (Continued)

Table 2-1. TTS-3 Connectors, Controls & Indicators

NAME i
CONNECTORS
AUXILIARY PORT 25-pin RS-232 serial interface connector. Used to interface printer, PC ormodem to EZ-TESTER (see
Table 2-2 for pin assignments)
6.5VDC input jack for AC Power Adapter
EAR Earphone jack. Used to listen to DSO channels (iternal speaker is disconnected when earphone is
connected)
RX Bantam jack. Connects DS1 INPUT signal frem T1 circuit under test to EZ-TESTER
TX Bantam jack. Connects DS1 QUTPUT signal from EZ-TESTER to T1 circuit
REF Bantam jack. Connects external DS1 reference signal to EZ.-TESTER for iming measuremenis
{frame/clock slips & wander)
NETWORK DB-156 network interface connector. Used to terminate a public network T1 access line at a customer's
INTERFACE premises. INJOUT circuits of connector paraliel the EZ-TESTER RX-TX infout jacks. Also used to
{NI) access signaling bits and selected VF channels (EXT. VF sefup mode). (See Table 2-3 for pin
assignments).
CONTROLS
iINPUT 3-position slide switch to set EZ-TESTER T1 RX interface mode
TERMINATION
TERM Terminates EZ-TESTER input circuit in 100 ohms (standard impedance of T1 line)
MON Sets EZ-TESTER input circuit to interface a resistor-isolated DSX-1 MON jack (100-ohm input
termination with 20 dB signal amplifier to offset resistive loss)
BRDG Sets EZ-TESTER input circuit to high-impedance bridging mode (1000 ohms)
VOL +/f- Sets internal speaker volume (channel access mode)
TALK Push-to-talk key (channel access mode)
PWR Power onfoff switch
F1 thru F4 Menu function soft keys
EDIT Press (o edit a changeable menu seiection displayed on screen {using arrow keys)
MENU Press to display MAIN MENU
ENTER Press o enter a selected menu choice or editing change
RESTART Press {o start a test run (RUNNING STATUS lamgp will light)
BiT/BPVERROR injects a single BPV or BIT errorinto EZ-TESTER DS 1 output signal (associated lamp flashes); or injects

errors continuatly at a selected rate (associated lamp remains Iif)

{Table continued on next page)




SECTION 2.1 Physical Description (Continued)

Table 2-1. TTS 3 Connectors, Controls & Indicaters (Continued)

LED INDICATOR LAMPS
ALARMS YELLOW & RED LAMPS/MONITOR INPUT SIGNAL ALARM CONDITIONS
YELLOW (Yellow) Lights when T1 D4 or ESF YELLOW ALARM signal is detecied (signalindicates that far-end
ALARMS T1 terminal device has lost ifs incoming signal)
EXCESS ZEROS (Red) Flashes when more than 15 consecutive zeros are detected with AMi fine coding; or more than
8 consecufive zeros are detected with BBZS line coding
(Red) Lights when more than 2048 cansecufive ones are detected. indicates presence of either a
ALL ONES framed or unframed Al.L ONES Alarm Indication Signal (AlS} sent downstream by an infermediate T1
circuit device {e.g. repeater). AlS is used to maintain transmission continuity when service has been
interrupted upstream.
STATUS GREEN LAMPS/MONITOR INPUT SIGNAL STATUS
SIGNAL . . : .
PRESENT ' Lights when T1/DS1 signal is present at EZ-TESTER input
FRAME SYNC ' Lights when EZ-TESTER synchronizes with framing format of incoming DS1 signat
PATTERN SYNC Lights when EZ-TESTER synchronizes with incoming DS1 test pattern {out-of-service test mode}
B8ZS Lights when BBZS code Is defected at the EZ-TESTER DS1 input
RUNNING Lights when [RESTART] key is pressed to Indicate that a test run is in progress
ERROR INSERTION RED LAMPS/NDICATE WHEN ERRORS ARE INSERTED IN OUTPUT SIGNAL.
Flashes when [BIT ERROR] key Is pressed to inject a singie bit (or logic) error into EZ-TESTER DSt
BIT ERROR output signat during test run. Remains lit when {BIT ERROR] key is pressed to inject bit errors at a
selected rate during test run.
BPY ERROR Same as BIT ERROR insertion

Table 2-2. Auxiliary Port Pin Assignments (RS-232)

1 AA Frame Ground 6 cC Data Set Ready

2 BA Fransmit Data 7 AB Signat Ground

3 BB Receive Data 8 CF Receive Carrier Detect
4 CA Request to Send 20 ch Data Terminal Ready
5 cB Clear to Send




SECTION 2. Description of TTS 3 (Continued)

Table 2-3. Network Interface Connector Pin Assignments

1 Transmit Tig {T) 8 Signaling bit C

2 _ Ground g Transmit Ring {R}

3 Receive Tip (T1) 10 Not used

4 Ground 11 Receive Ring (R1)
5,13 | Balanced analog out 12 Unbalanced analog in

B Internal use 14 Signaling bit A

7 Signaling bit D 15 Signaling bit B

2.2 FUNCTIONAL DESCRIPTION

The menu-driven TT8-3 EZ-TESTER performs standard DS1 transmission, bit error performance
and DSO channel tests on T1 spans, SLC 96 systems, channel banks, multiplexers, and digital switches.
It is also equipped with auxiliary features such as setup memory files, remote control, and external printing
to complement the test and measurement functions.

MAIN MENU

Setups and test functions of the EZ-TESTER are selected from a MAIN MENU which can be
accessed at any time by pressing the [MENU] key. Test functions are chosen from the MAIN MENU using
the arrow keys (to scroll the cursor), the function keys (F1 thru F4), and the [EDIT] and [ENTER] keys, as
appropriate. Up to 8 frequently-used test setups can be labeled and stored in memory and recalled on
command quickly and easity.

The MAIN MENU choices (see Table 2-4) are displayed on a multi-page screen with a vertical
sliding-bar indicator on the left side. As the operator scrolis down the menu {moving the cursor), the bar
slides downward to indicate progression through the MAIN MENU choices. Whenthe EZ-TESTER s turned
on, it goes through a short self-test and then defaults to the first page of the MAIN MENU screen. Atthe
bottom of this screen are four function key selections, as follows:

[F1] DARKER Press and hold to darken screen contrast.
[F2] LIGHTER Press and hold to lighten screen contrast.
[F3] GRAPHIC Press to display a graphic illustration of current EZ-TESTER operating

mode, a list of test setups, and the time and date.
NOTE: When [F3] GRAPHIC function key is pressed, it changes to [F3] OPTIONS (and vice versa)

[F3] OPTIONS Press to display a list of the optional functions instalied in your EZ-
TESTER (see Table 1-2 for a list of all available options).



SECTION 2. Description of TTS 3 {(Continued)

Table 2-4. List of EZ-TESTER MAIN MENU Choices
1. TEST SETUP 14, PM TEST ACCESS (Opt. 04)
2. AUTC CONFIGURATION 15, PULSE SHAPE ANALYSIS (Opt .02)
3. STORE/RECALL SETUPS 16. CAPTURE EVENTS
4. VF CHANNEL ACCESS 17. ESF/SLC DATALINK (Opt. 03)
5. DIAL/SUPERVISION (Opts. 06/08} 18. VIEW CHANNEL DATA
6. PRIMARY RATE ISDN (TE EMULATE) 19, TERMINAL EMULATION (Opt. 10)
7. PRIMARY RATE ISDN (MONITOR) 20. CSUMNIU EMULATION
8. DDS CHANNEL TESTING (Opt. 11} 21. CONFIGURATION SETUP
9. 24 CHANNEL SIGNALING 22. PRINT
10, GR-303 TEST ACCESS (Opt. 12) 23. AUXILIARY PORT
11. 887 CAPTURE/ANALYSIS (Opt. 13) 24, FULL SELF-TEST
12. DELAY MEASUREMENT 25. OnCall UPDATE
13, LOOPBACK/SPAN CONTROL*

* add Opt. 05 to control T1 spans equipped with addressable devices

The MAIN MENU choices are described in Table 2-5 in the order that they appear on the EZ-

TESTER screen.

Table 2-5. EZ-TESTER MAIN MENU

TEST SETUP Test Setup Menu Choices

OPERATING MODE OPERATING FORMAT/T1 INTERFACE CONFIGURATION
[F11 MON-IS In-service monitoring
[F2] TEST-IS Channel drop & insert testing/T1 in-service
[F3] TEST-OS Qut-of-service testing

CODING FORMAT LINE CODING FORMAT
IF1] AMI Alternate Mark inversion
{F2] B8ZS Bipolar with 8 zero substitution

FRAMING FORMAT DS1 SIGNAL FRAMING FORMAT
[F1]1 D3/D4 Supetframe (twelve 24-channel frames)
[F2} SLC-95 Modified D4 framing with datalink (SLC-96 systems only)
[F31 ESF Extended Superframe (twenty-four 24-channel frames)
[F4} more Press to display additional function key selections
[F1} UNFRAMD Unframed format (no channelization)
[F2;DiD Early T1/DS1 framing format (single 24-channel frame)
[F3iPb2 Early T1/D51 framing format (single 24-channel frame)
[F4] more Press to display previous function key selections
TRANS CLK SOQURCE TTS 3 D81 OUTPUT CLOCK SOURCE
[F1]INTERNL Internal TTS 3 clock (out-of-service test mode only)
[F21 RECOVRD Clock recovered from incoming D81 signal
{Table continued on next page)




SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

"PRESS [EDIT} FOR SELECTIONS"

USER PATTERNS
USER

Recall a Stored Pattern
{see below to view/edit patlern)

[F2} LAST
[F3] HEX/BINARY
[F41EDIT

[F1] SET=1/+
[F2] SET=0/-
[F3] INSERT
[F4] DELETE
[F2] ERASE
(F4] PRINT

TEST SETUP Test Setup Menu Choices
(Continued)
CHANNEL FORMAT DSO CHANNEL FORMAT/FT1 TIME SLOT FORMAT & PROGRAMMING
[F1}FULL T1 No Channelization
[F2}156 x 1 Restricted 7-bit DS0 data channel format
[F3164 x 1 Standard 8-bit DSO voice or clear data channei format
[FAIFTt (Opt.01) Channel blocking for FT1 circuit testing {with screen display)
[F1] 56 x N Program/Disptay FT1_circuit using 56-kbs data channels
[F1} SELECT Select {unblock) channel (at cursor position)
{F2) DELETE Detete (block) channel (at cursor position)
{F3)CLR ALL Clear current program - all channels blocked
fF4] AUTO Autoconfigure to FT1 input signal, display blocked and unblocked channels
{F2164 x N Program FT1 circuit using 64-kbs voice or clear data channels
fSame as 56 x N) {Same as 56 x N above)
CHANNEL NUMBER SELECT DSO CHANNEL NUMBER (requires 64 x 1 or 56 x 1 channel format)
FF1INEXT Select next higher channel number
[F2] PREVILIS Select previous lower channel number
TEST PATTERN EZ-TESTER DS1 OUTPUT TEST PATTERN (Qut-of-Service Test Mode)
[F1]1 QRSS Pseudorandom 20-bit pattern with 15 zero suppression
[F2] ALL 1'S All ones
[Fa] 17 Eight bit pattern with only bit 2 setto a 1
[F4]3IN 24 if CODING FORMAT is set to AMI: 24 bit pattern with only bits 2, 18 and 22 setto a
or 1.
[F4] ALL O'S if CODING FORMAT is set to B8ZS: All zeros

Listof industry-standard test patterns stored in TTS 3 are displayed an screen/ use up-
downfleft-right arrow keys to move cursorto selection. NOTE: See Table 2-7, page 37
for a list of avaiiabie test patterns

STORE/RECALL UP TO 8 USER TEST PATTERNS (up to 2048 bits each)

Move cursor to USER and press [ENTER]to recall or store a programmable setupt
(USER TEST PATTERN SCREEN appears)

Move cursor to desired pattern label (file# 1-8} and press [ENTER] to select

View & edit selected user pattern {(binary, hex & ASCH formats)
Moves cursor to first BYTE in pattern (#1)
Moves cursor to last BYTE in paitern {up to 256}
Toggle to select MEX or BINARY format (for editing)
Press to setup ERIT function {cursor moves to first binary/hex position in BYTE#1)
Set bit to 1/or scroll "+" to increase hex digit (at cursor) ]
Set bit to O/or scrofl ™-" to decrease hex digit (at cursor}
Insert character at cursor position
Detete character at cursor position
Erase user paltern (at cursor)
Print stored pattern (at cursor}

{Table continued on next page)




SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

TEST SETUP
{Continued)

Test Setup Menu Choices

Label, Program & Store a Pattern

[F1t LABEL

fF1] INSERT
[FIDELETE

"PRESS [ENTER] TO CONTINUE™
[F1] FIRST
[F2] LAST
[F3] HEX/BINARY
F4] EDIT

[F1] SET=1/+

Move cursor to empty user file number (1-8)
Use up/down & left/right arrows to create label for user pattern (up to 16 characters)

Insert new character at cursor position
Delete character at cursor position

USER TEST PATTERN programming screen appears

Moves cursor to first BYTE in pattern (byte #1)

Moves cursor to last BYTE in pattern {maximum 256 bytes)

Toggle to program pattern in hexadecimal ot binary code

Press to setup EDIT function {cursor moves fo first binarythex position in BYTE#1)

Set bit to 1/or scroll to increase hex digit {at cursor}

[F2] SET=0/- Set bit to Ofor scroll to decrease hex digit {at cursor)
[F3] INSERT Insert new character at cursor position
{F4] DELETE Delete character at cursor position
[F2} FOX 448-bit user-defined FOX pattern
(same labeling & programming procedure as above)
TEST LENGTH SET LENGTH OF TEST RUN
[F1] TIMED Timed test run (automatic timeout/use arrow keys to set time from 1 second to 100
hours/00:00:00=hours:minutes: seconds)
"PRESS [EDIT]" Use left/right keys to move cursor & up/down keys to set time
[F2] CONT Continuous test run {i.e. no scheduled timeout)
Autoconfiguration & Display of Line Coding,
AUTO CONFIGURATION Frame Format & Test Pattern of Incoming DS1

Signal

(Press [ENTER] to start)

EZ-TESTER auto configures to line coding, framing format and test pattern (if
applicable) of incoming D31 signal. Configuration is displayed onscreen as each
parameter is detected.

Note: Auto Configuration will not determine or change line coding if
the detected test pattern one's densityis suchthata B8ZS line
code would not be present in the incoming T1 signal.

Note: D304 (T1DM) will be displayed for FRAMING FORMAT if
the T1DM framing format “10111xx0" is present in channet 24.

Note: CDI D81 IDLE will be displayed for TEST PATTERN if the
Customer Disconnect Indicator {CD1) signal is present.

(Table continued on next page)




SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

AUTO CONFIGURATION
(Continued)

Autoconfiguration & Display of Line Coding,
Frame Format & Test Pattern of Incoming DS1
Signal

{F1] RESTART
[F4) RESTORE

Note: If auto configuration ks unable to identify the incoming pattern,
UNKNOWN will be displayed and TEST PATTERN wil default
to 2E23-1.

Press to restart auto configuration process
Will abandon new settings and restore Test Set fo settings prior (o entering Auto
Configuration

STORE/RECALL SETUPS

Store & Recall up to 8 User-Defined Test Setups,
Configuration Setups & Capture Events.
Recall 3 Factory-Defined Setups

STORE/RECALL USER SETUPS
SCREEN #1

[F1] FACTORY
or
[F1] USER

{F2]LABEL

{F1] INSERT
{F2] DELETE

SCREEN #2

[F1] FACTORY or
{F1JUSER
IF21UPDATE

[F11YES
IF21NO
{F3] ERASE
[F4] PRINT

One of 2 setup screens is displayed

CURSOR NOT ON AN EXISTING USER SETUP

Change displayto RECALL FACTORY SETUPS--move cursorto select factory setup
Return to STORE/RECALL USER SETUPS screen. Move cursor up/down to select
file number {(1-8)
Display STORE CURRENT SETUP screen. Store and make a label (up {o 16
characiers) for the user-defined setup currently programmed
Insert character at cursor position
Delete character at cursor position (except #1)

Use up/down arrows to select each character (A-Z or0-8). Use left/right arrows to set
cursor to ancther character position

CURSOR ON AN EXISTING USER SETUP

Same as Screen #1 above}
Use cursor o select USER setup file
Change existing user setup in selected file to current TTS 3 programmed setups
{select file # with cursor)
Update (change) selected file to current setup
Do not update file to current setup--return to previous screen
Erase user setup file (at cursor position)
Print user setup file (at cursor paosition) using external printer

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

Setup VF Channel Functions/Display Channel

"PRESS [EDIT] KEY TO SET"

[F1] SET=1
[F1] SET=0

- RECEIVE DATA/SIGNALING -

VF CHANNEL ACCESS
Data
CHANNEL NUMBER SELECT VF CHANNEL NUMBER
[F13 NEXT Advance to next higher channel number
[F2I PREVIUS Return to previous lower channel number
- SEND - Select VF Send Functions
CHANNEL DATA INSERT TEST TONE OR PATTERN INTO SELECTED CHANNEL
[F1] TRNSPNT Received channel signals are refransmitted (allows scrolfing through channels
without disturbing live traffic in TEST-IS operating mode)
[F2] DIG-MW 1000 Hz test tone at a level of 0 dBm
{E3] FIXED Press [EDIT] key to set 8-bit DS0 pattern to any combination of 1s & 0s
[F1} SET=1 Set data bit at cursor position to 1
[F2} SET=0 Set data bit at cursor position fo 0
[F41 more Press to display additionat function key selections
[FIIEXT.VF Activate EXTERNAL VF function {use front panel DB-15 connector to interface
external VF test set {o selected channel}
[F2] IDLE Send 01111111 data bits in channel
[F3]ALL 1'S Send 11111111 data bils in channel
[F4] more | Press to display previcus function key selections
SET SIGNALING SET OUTGOING SIGNALING BITS IN SELECTED CHANNEL {AB or ABCED)

Set cursor on AB bit position (or ABCD if ESF) and press [F1] or [F2] to set

Set signaling bit at cursorto 1
Set signaling bit at cursorto 0

Display Data/Signaling 8its & VF Freq/Leve! Measurements

0 1 2 3 4 5 6 7 A BorABC D (ESF
agnooonoon oIin 0aira

NOTE: Shaded box =1
Clear box =0

FREQ: 0000Hz LEVEL: --.-dBm

{Table continued on next page)
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SECTION 2.2 Functional Description {Continued)

Tabie 2-5. EZ-TESTER MAIN MENU {Continued)

DIAL/SUPERVISION
(Option 06)

Perform Dialing & Supervisory Functions on
Digital Trunks

Move cursor to selection/Press (EDIT]

DIAL/SUPERVISION SETUP

CHANNEL DATA
[F1] TRNSPNT

[F2] DIG-MW

[F3IFIXED
fF1] SET=1
{F2] SET=0

{F4] more

F1] EXT, VF

iF2] IDLE

{F3] ALL 1'S

{F4] more

TRUNK TYPE

{F1] E&M

{F2] G-START

{F3} L-START

EMULATE*

[F11FXS
[F2I FXO
[F3} SLC-STA
[F41 SLC-OFF
*Trunk type must be set to
G-START or L-START

DIAL METHOD
[F1] PULSE
[F2] DTFM
[F3] MF (requires Option 08)

- CHANNEL NUMBER:
[F 1] NEXT
[F2] PREVIUS
OPERATION

{F1] DIAL/STOP

- NOTE: Current TRUNK TYPE and DIAL METHOD setups appear at fop

NOTE: EZ-TESTER CHANNEL FORMAT must be set to 64x1 or 56x1

of sereen. Move cursor to these setups and press [EDIT] key fo
disptay DIAL/SUPERVISION SETUP screen.

INSERT TEST TONE OR PATTERN INTO SELECTED CHANNEL
Received channel signals are refransmitted (allows scrolling channels without
disturbing traffic in TEST-1S setup mode)
1000 Mz/0 dBm test tone
Press [EDIT] key to set 8-bit fixed pattern to any combination of ones & zeros
Sef data bit at cursor position to 1
Set data bit at cursor position to 0
Press to display additional function key selections
Activate EXTERNAL VF function
Send bit pattern 01111111 in channel
Send bit pattern 11111111 in channel
Press to display previous function key selections
SELECT TYPE OF TRUNK SIGNALING {See Appendix E for Summary}
E&M (on/off-hook signaling used in inter-switch trunks)
Ground start {on/off-hook signaling used in FX or SLC trunks)
Loop stari {on/off-hook signaling between telephone and switch}

EMULATE SUPERVISORY FUNCTION OF GROUND & 1 OOP START
TRUNKS

Foreign Exchange station egquipment (signai towards FXO)

Foreign Exchange office equipment {signal towards FX8)

SLC station equipment (signal towards CO switsh}

SLC office equipment (signal towards SLC remote terminal)

SELECT TYPE OF DIALING
Dial pulse signaling
Dual-Tone Mutti-Frequency signaling (See Appendix F for Frequencies}
Multi-Frequency tone signaling (See Appendix F for Frequencies)

{press [ENTER] to return to DIAL SUPERVISION screen)

SELECT CHANNEL NUMBER (1-24}

Advance to next higher channel number
Reiurn to previous lower channel number

SELECT DIAL/SUPERVISION OPERATIONS

Dials digits from the dial sequence displayed on screen/Stop dialing process

(Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

DIAL/SUPERVISION
{Continued)

Perform Dialing & Supervisory Functions on Digital
Trunks

[FZIRING
[F1} STOP
{F3] ME WINK

[F1} ABORT/RESTART
{F4} more
[F1} DI-ECHO
[Fa1v54 LU
[F3]V54LD
{F4] more
{F1] WINK AN

{F2} WINK OR

[F1} STOP
[FA4% more

[F11 ON-HOCK
[F2} OF-HOOK
[F3] WINK

{F4] more

RECY DIAL SEQUENCE

[F1] PAUSE/CAPTURE
[F2] CLEAR

SEND DIAL SEQUENCE

{Press [EDIT] key o
enter number manually}
[F1]INSERT
[F2] DELETE

{F11 USER

[F1] LABEL
{if cursor not on labed)
[F1]1INSERT
[F2] DELETE
{or if cursor on a label)
F1] UPDATE
F2] ERASE

Send ringing signals towards channel bank to ring loop -
Stop sending ringing signais
Send off-hook signal and measure delay to wink and the wink duration {in milliseconds)

Siop operation/Restart operation

Press to display more function-key selections

Send 2100 Hz tone for 3 seconds to disable echo cancelers

Send CCITT V.54 loopback code to loop DSU/CSU

Send CCITT V.54 loopback code to loop down DSU/CSU

Press to display more function-key selections

When off-hook signal is received from far end, EZ-TESTER answers with wink back
signal (on-hook to off-hook and back to on-hook) and is ready to receive dial
saquence

EZ-TESTER sends off-hook signat to farend and waits for wink backAWhen wink back
is detected, SEND DIAL SEQUENCE number displayed an screen is dialed
automatically

Manuatly stop automatic WINK AN or WINK OR operation

Press to display more function-key selections

Send ON-HOOK signal

Send OFF-HOOK signal

Send wink {momentary OFF-HOOK signal)

Press to return to initial function-key selections

DISPLAY DIALED DIGITS RECEIVED FROM FAR-END SWITCH

{up to 32 alphanumeric characters}
Stop capturing received dialed digits/Restart capturing received dialed digits
Clear dialed digits currently displayed on screen

SEND DIAL SEQUENCE DISPLAYED
ENTER NUMBER MANUALLY OR STORE/RECALEL NUMBER IN USER FILE
Use right/left amow key to move cursor to next character position/Use up/down arrow
key to select character: 0-9/ABCD/*#/P (Pause)
Insert new character at cursor position
Delete character at cursor position

USERDIAL SEQUENCES screen appears. Select user-stored telephone number or
label & store a new number
Add tabel (up fo 16 characters) to USER file (1-8) at cursor position
{label is for DIAL SEQUENCE currently displayed)
Insert new character at cursor position
Delete character af cursor position (if cursor on file number with existing label)

Update USER DIAL SEQUENCE with current Send Dial Sequence
Erase label and number stored in USER file

NOTE: SEND and RECEIVE channel signaling status (AB or ABCD, i
ESF) is displayed at bottom of screen

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

PRIMARY RATE {SDN Place and Receive ISDN Primary Rate Voice and |

(Option 09)
TE EMULATE

PRIMARY RATE ISDN SETUP 1

Data Calls to Verify Service Functionality

PRESS <ENTER> TO CONTINUE Press <ENTER> key to go fo setup screen 2

fF118ETUP 2

2931 STANDARD

[F2) PREVIUS

BEARER CHAN. NUMBER

[FHINEXT
[F2] PREVIUS

INTERFACE ID
[FINEXT
[F2] PREVIUS

Go to setup screen 2

SELECT CALL CONTROL STANDARD

{F1] AT&T AT&T 5ESS per 235-900-342
[F2] NTI Northern Telecom DMS-100 per NIS A211-1
[F3] ISDN-2 National 1ISDN-2 (NI-2}
D-CHANNEL NUMBER SELECT LOCATION OF D-CHANNE! (1-24)
{F1] NEXT Advance to next higher channel number
{F2] PREVIUS Return to previous lower channel number
INTERFACE ID SELECT INTERFACE ASSOCIATED WITH ABOVE D-CHANNEL {1-31)
{F1] NEXT Advance to next higher number

Return to previous lower number

BEARER CAPABILITY SELECT BEARER CAPABILITY FOR OUTGQOING CALLS
fF1] VOICE Voice calls
[F2] DATA Bata calls
[F3] 3.1 KHz Audio
BEARER RATE SELECT BEARER RATE FOR QUTGOING DATA CALLS (data calls only)
[F1]56 X 1 Rate adapted 56 kbps data
[F2] 84 X1 64 kbs unrestricted data
FF3] H11 1,536 kbps unrestricted data
fF4) more (Cpt. 1)
[F1164 X N Multirate (64 kbps base rate) unrestricted data
{F1} SELECT Select {unblock) channel (at cursor position)
[F2} DELETE Delete (block) channel (at cursor position)
[F31 CLR ALL Clear current channel selections
[F21HOo 384 kbps unrestricted data
[F111-6 Select HO channel group 1 through 6
[F217-12 Select HO channel group 7 through 12
[F3113-18 Select HO channel group 13 through 18
[Fa} 19-24 Select MG channef group 19 through 24

BEARER CHANNEL NUMBER FOR QUTGOING CALLS {1-24)

{only available for veice & 56 x 1 and 64 x 1 data oniy)
Advance te next higher channel number
Return to previcus lower channel number

SELECT INTERFACE ASSOCIATED WITH ABOVE B-CHANNEL (1-31)
Advance to next higher number
Return {o pravious lower number

(Table continued cn next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

PRIMARY RATE ISDN

Place and Receive ISDN Primary Rate Voice and

(Press <EDIT> key to enter
number manually)
{F1] INSERT
[F2] DELETE

PRIMARY RATE ISDN SETUP 1

PRESS <ENTER> TO CONTINUE
[F1] SETUP 1

NETWORK TYPE
[F1] NONE
[F2] NTNAL
[F3] USER

NETWORK iD PLAN
[F1] UNKNOWN
{F21CiC
fF3] DATA

NETWORK IDENTIFICATION
{Press <EDIT> key to enter)

FACILITY CODING
[F1INONE
[F21 FEATURE
[F3] SERVICE

FACILITY CODE
[F1INEXT
[F2] PREVIUS

CALLING PARTY NUMBER
[F1] NONE
(Press <EDIT> key {0 enter}

[F1] INSERT
[F2] DELETE

PRIMARY RATE ISDN
(MAIN SCREEN)}

(TE EMULATE) ! \ ' ;
(Continued) Data Calls to Verify Service Functionality
CALLED PARTY NUMBER NUMBER OF CALLED PARTY

Press <ENTER> key to go to main screan

ENTER NUMBER MANUALLY OR STORE/RECALL NUMBER iN USER AREA
Use right/left arrow keys to move cursor to next or previous character position and then
use up/down arrow keys fo select character: 0- 9

Insert new character at cursor position

Delete characler at cursor position

Go to setup screen 1

SELECT NETWORK SPECIFIC INFORMATION FOR OUTGOING CALLS
No network identification will be included
Network type identification will be set to National Network identification
Network type identification will be set {o User Specified

SELECT NETWORK IDENTIFICATION PLAN FOR OUTGOING CALLS
Unknown plan
Carrier Identification Code
Data Network Identification Code

ENTER NETWORK IDENTIFICATION (3 Digits)

Use left/right arrow keys to move cursor left or right and up/down amow keys to sefect
numbers

NOTE: CIC code for AT&T 288
CIC code for MCL 222
CIC code for SPRINT: 333

SELECT FACILITY CODING OPTION FOR OUTGOING CALLS
No facility code will be included
Requesied facility is a feature.
Requested facility is a service.

SELECT FACILITY CODE VALUE (1-31) {See Appendix G for Options)
Select next higher value
Select previous lower value

ENTER CALLING PARTY NUMBER TO BE INCLUDED IN OUTGOING CALLS
No calling party number will be included in outgoing calls
Use leftfright arrow keys to move cursor lefi or right and up/down arrow keys 10
select digits: 0- 9
Insert new digit at cursor position
Delete digit at cursor position

This is the screen from which {SDN calls are placed and received

(Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-6. EZ-TESTER MAIN MENU (Continued)

PRIMARY RATE ISDN

Place and Receive ISDN Primary Rate Voice and

(Continued) Data Calls to Verify Service Functionality
LAYER Z: NOT READY EZ-TESTER cannot establish layer 2 datalink
READY EZ-TESTER has established layer 2 datalink. Calls can now be

CALL STATE: IDLE
{F1} SETUP
[F2] CALL

CALL STATE: INCOMING CALL
[F1} ACCEPT
[F2] REJECT
[F3] VIEW

CALL STATE: CALL IN PROCESS
[F1] CLEAR

CALL STATE: CONNECTED

- BERT TEST RUNNING-

PATTERN: NNNN

BPV ERRORS:

BIT ERRORS:

FRM ERRORS:

CRC ERRORS:

ELAPSED TIME:
[F1] CLEAR CALL
[F2] CHANGE PATTERN
[F3] CLEAR RESULTS
[F4] INSERT ERROR

- VF CHANNEL ACCESS -
CHANNEL DATA : NNNN

FREQUENCY: 0000 Hz
LEVEL: 00.0 dBm
iF1] CLEAR CALL
(F2] CHANNEL DATA: IDLE
[F3] CHANNEL DATA: DIG-MW
[F4] CHANNEL DATA: EXT-VF

placed and received

Cali control is in idle state
Return to Setup screen 1
Place outgoing call as setup in |SDN setup screens 1 and 2

Call has been received but not accepted or rejected
Accept incoming call
Reject incoming call
Display selected channels of incoming 64 x N data cails

Call has been placed fowards network
Clear outgoing call before it is accepted or rejected

Incoming or oulgoing has been accepted and connection established
If connected call is a data call the lower half of screen will display BERT information

Current test pattern selected: 2047, 2E15-1, QRSS, ALL 0'S, 1.7, 2 IN 8,
S50CTET, ALL 1'S

Bipolar violation count
Test pattern {logic) error count
Framing pattern error count
ESF Cyclic Redundancy Check error count (only present if ESF selected)
00:00:00 thours:minutes:seconds) elapsed time since start of test
Clear this cali and return to call idle stale
Change to next pattern in sequence
Clear current resuits and restart test
Insert a single logic error info outgoing test patiern

If connected call is a voice call, the lower half of the screen will display VF information
Current data being sent in selected B channel IDLE, DIG-MW, EXT-VF

Frequency of tone being received in selected B-channel
Level of fone being received in selected B-channel
Ciear this call and return {o call idle state
Send bif pattern 61111111 in B-channel
Send 1000 Hz/0 dBM test tone
Activate EXTERNAL VF function (use front panel DB-15 connectorto connect
external VF test set to selected B-channel)

(Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

PRIMARY RATE ISDN

Place and Receive ISDN Primary Rate Voice and

(Continued) | Data Calls to Verify Service Functionality
NOTE: When the connected call is a voice call, the front panel
push-to-talk button (TALK} is active and the volume
confrot (VOL) may be used with either the earphone or
the interna! speaker.
CAUSE VALUE: Numeric and plain language description of cause value sent from neftwork

PRIMARY RATE ISDN
MONITOR

Capture, View and Print Data Contained in ISDN D-Channel

PRIMARY RATE ISDN MONITOR

2931 STANDARD
F11AT&T
[F2]NTI
[F3] ISDN-2

D-CHANNEL NUMBER
[FHINEXT
[F2] PREVIUS

CAPTURE MEMORY

[F1] CAPTURE
FRAME COUNT
FRAME ERRORS
ELAPSED TIME
[F1]STOP
[F2] VIEW
[F3] PRINT CONDNSD
[F4] PRINT EXPANDD

VIEW CAPTURED DATA - CONDENSED

[F3] EXPAND
[F4] RETURN

VIEW CAPTURED DATA - EXPANDED

SELECT CALL CONTROL STANDARD
AT&T S5ESS per 235-900-342
Northern Telecom DMS-100 per NIS AZ11-1
Nationat ISDN-2 {NI-2)

SELECT LOCATION OF D-CHANNEL {1-24}

Advance o next higher number
Return to previous lower channel number

INITIATE DATA CAPTURE

Use down arrow key to move cursor to CAPTURE MEMORY line.
Initiates data capture. F1 changes to STOP

Current frame count

Current frame error count

Elapsed time from start of capture - hours;minutes;seconds (Clock starts when [F1]

CAPTURE is pressed)
Terminate data capture routine. F1{ changes to CAPTURE
View captured data on VIEW CAPTURED DATA - CONDENSED screen
Print VIEW CAPTURED DATA - CONDENSED screen
Print VIEW CAPTURED DATA - EXPANDED screen

VIEW CAPTURED EVENT TITLE AND TIME.
Select event for expanded view by highlighting desired event and pressing [F3)
EXPAND

Change screen to VIEW CAPTURED DATA - EXPANDED

Change screen to PRIMARY RATE ISDN MONITOR screen

VIEW DETAILS OF EVENT SELECTED ON CONDENSED SCREEN

[F1] NEXT

[F2] PREVIOUS
[F3] CONDNSD
[F4] RETURN

Advance screen {o display additional event data

Return to previous expanded screen

Change display to VIEW CAPTURED DATA - CONDENSED screen
Change display to PRIMARY RATE ISDN MONITOR screen

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

" DDS CHANNEL TESTING

“PRESS [EDIT} FOR SELECTIONS”

. STATUS -

[F1} LOOP ENABLE

. Test DDS circuits and components
(Option 11) -
CHANNEL NUMBER SELECT CHANNEL NUMBER (1-24)
F1] NEXT Advance to next higher channel number
[F2] PREVIOUS Return to previcus lower channel number
DSO-A CHANNEL RATE SELECT DSO-A CHANNEL FORMAT
fF1] 2400 Bytes are repeated 20 times to attain 2,400 bps rate
[F2] 4800 Bytes are repeated 10 times to aftain 4,800 bps rate
[F3] 8600 Bytes are repeated 5 times to attain 9,600 bps rale
fF4] more Press to display more function-key selections
F1119.2K Bytes are framed into a five byte frame fo atlain 19,200 bps rate
[F2] 38.4K Bytes are framed info a five byte frame to attain 38,400 bps rate
fF3] 56K Seven bits of each byte are used to attain & 56,000 bps rate
fF4] more Press to disptay more function-key selections
fF1] 64K All eight bits of each byte are used to attain a full 64,000 bps rate
fF4] more Press to return to initial function-key selections
TEST PATTERN TEST PATTERN TO BE SENT AND RECEIVED

List of industry standard test patterns for DDS lesting including 63, 127, 511
Pseudorandom patterns and DDS-1 through DDS-6 siress patterns. Use up-down/left-
right arrow keys o move cursor to selection. See “USER PATTERNS" under TEST
SETUPR for description of storing and recalling user test patterns.

Current Loopback Status and presence of any received control codes.

Select DDS Loopback sequence to be sent:
CHANNEL LATCHING
DSU LATCHING
QCU LATCHING
DSO DATAPORT
NIE LATCHING
USER LATCHING
CHANNEL ALTERNATING
DSU ALTERNATING
QOCU ALTERNATING
USER ALTERNATING

Note: Alternating sequences are not available when DSO-A CHANNEL RATE is
set {o 64 KBPS.

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

DDS CHANNEL TESTING

Test DDS circuits and components

{Continued)
{F2] LOOP DISABLE Send TEST IN PROGRESS control code to disable loopback
{F3] CONTROL CODES Select DDS Loopback sequence to be sent:
REPEATER RELEASE CODE (Alternating ALL 1's and CSU code)
IDLE
ABNORMAL STATION
MUX-QUT-OF-SYNC
UNASSIGNED MUX CHANNEL
TEST CODE
TEST ALERT
MJU ALERT
LOOPBACK ENABLE
FAR-END VOICE
TRANSITION IN PROGRESS
BLOCK CCDE
RELEASE CODE
MAPG CODE
MAP1 CODE
USER CODE
{F1] CANCEL Cancels sending of seiected control code sequence.
[F4] START BERT Starts bit error rate test using selected TEST PATTERN.
-BERT RESULTS - Current Bit Error Results
BPV ERRORS: Bipolar violation count
BIT ERRORS: Test pattern {logic) error count
FRM ERRORS: Framing pattern errer count
CRC ERRORS: ESF Cyclic Redundancy Check error count {only present if ESF selected)
ELAPSED TIME: 06:00:00 (hours:minutes:seconds) elapsed time since start of tes!
[F2] CLEAR RESULTS Clear current results and restart test
{[F3] INSERT ERROR insert a single logic error into outgoing test pattern
{F4} STOP BERT Stop Bert festing and refurn to Status display
i i i its in all 24
24 CHANNEL SIGNALING D_isplay Signaling Bits Channels
Simultaneously
Current AB or ABCD (if ESF) signaling bit status for ali 24 channels is displayed on
screen
{F1] HOLDSCR Freeze status (1 or 0) of instantaneous signaling bits currently flashing on screen (for

operator review)

{Table continued on next page)}
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

(Option 12)

GR-303 TEST ACCESS

Timestamp and Display TMC and EOC Channel
Data

TMCICSC CHANNEL

TMC/CSC MONITORING

LAYER FILTER
[F1IALL
[F2] 3 ONLY

CRV FILTER
[F1] ALL
[F2] SPECIFIC

CAUSE CODE FILTER
[FHALL
[F2] ABNORMAL

- CAPTURE MEMORY -
[F1} CAPTURE/STOP

FRAME COUNT:
FRAME ERRORS:
ELAPSED TIME:

“CAPTURING FRAMES”
“NO CAPTURED FRAMES”

[F2] viEW

[F3} EXPAND

[FA]RETURN
[F3] STATS

[F4] RETURN
{F4] more

EOC CHANNEL

EQC MONITORING

LAYER FILTER
[F11ALL
[F2} 3 ONLY

CAPTURE MEMORY
[F1} CAPTURE/STOP

FRAME COUNT:
FRAME ERRORS:
ELAPSED TIME:

“CAPTURING FRAMES"
“NC CAPTURED FRAMES”

TIME MANAGEMENT CHANNEL / COMMON SIGNALING CHANNEL DATA
CAPTURING

CAPTURE AND DISPLAY LAYERS, CRV FILTERING, AND CAUSE CODE
FILTERING
Select data {o be displayed by protocol layer

Dispiay data from layer 2 and layer 3

Display data from layer 3 only

Select data to be displayed by Call Reference Valug (CRV)
Dispiay all CRV data
Display data for one specific CRV

Select data fo be displaved by Cause Code
Display data for all cause codes

Display data for abnormal cause codes only

Initiate data capture and display resuits
Commence capture / Stop capture

Number of counted frames increments during capture operation
Number of detected errors increments during capture operation
EClapsed ftime counter increments during capture operation

Message appears during capiure operation
Message appears before capture operation is initiated

Change display fo the VIEW CAPTURED DATA - CONDENSED screen
Change display fo the VIEW CAPTURED DATA - EXPANDED screen
Returns display to the TMC/CSC MONITORING menu

Change display to the TMC/CSC CAPTURED STATISTICS screen
Returns display to the TMC/CSC MONITORING menu

Enables PRINT CONDNSD and PRINT EXPANDD function

EMBEDDED OPERATIONS CHANNEL DATA CAPTURING

MONITOR THE MANAGEMENT COMMUNICATIONS BETWEEN THE SWITCH
AND REMOTE TERMINAL

Select data to be displayed by protocol layer
Display data from layer 2 and layer 3

Display data from layer 3 only

Initiate data capture and display results
Commence/Stop capture

Number of counted frames increments during capture operation
Number of detected errors increments during capture operation
Elapsed time counter increments during capiure operation

Message appears during capture operation
Message appears before capture operation is initiated

{Tabie continued on next page}
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

| susME NETIO
GR-303 TEST ACCESS

Timestamp and Display TMC and EOC Channel

{(Continued) Data
CRAFT INTERFACE ACCESS CRAFT INTERFACE ACCESS USING THE RS8-232 AUXILIARY JACK

(This screen is only available if Option 10 is installed)

Auxifiary port settings screen is displayed Afier selecting CRAFT INTERFACE ACCESS, momentary screen appears displaying
when Craft Inferface Access is selecled port settings : current interface (DTE/DCE), bit rate, bits per character, parity
(EVEN/ODD), number of stop bits

“GNITIALIZING)
{F1] CURSOR LEFT itoves the cursor left through alphabet and numbers
{F2] CURSOR RIGHT Moves the cursor right through alphabet and numbers
{F3] BACKSPACE Sends backspace character
fF4] SELECT Sends character dispiayed in cursor position
PERFORMANCE REPORT MSGS PERFORMANCE REPORT MESSAGE CAPTURING
(This screen is only available if Option 3 is installed)
T1.403 ESF DATALINK Monitor & emutate ANSI| T1.403 network performance reporting over ESF
datalink (this screen appears when ESF FRAMING is selected)

- SEND - Setup T1.403 SEND functions to emulate coded messages transmitted in ESF
datalink (NOTE: EZ-TESTER must be set to TEST-OS or TEST-IS operating
mode to use SEND functions) selected source of T1.403 Performance Report

MODE: Messages (PRMs) sent in datalink.
fF1 LIVE PRM's are fransmitied once each second using variable performance data recovereq
from the RECEIVED DS1 signal while test run is in progress.
[F2] FIXED Fixed PRMs are transmitted once each second as selected from the CRC EVENT
{Scroll cursor down to select CRC and ASBs setup menus below
EVENT, ASBs, and UNSCHD MSG)
CRC EVENT: Select range of CRC error events 1o be encoded inioc PRM
1) None 5) 11 to 100 errors
2) One Error 6} 101 to 318 errors
3) 2o 5 errors 7} 320 or more errors
4)6to 10 errors
[F1] NONE No CRC error events o be encoded
[F2] LOWER Scroll to sefect lower CRC error event range
[F3] HIGHER Scroll to select higher CRC error event range
ASB’s: Select Applicaticn Specific Bits o be encoded into PRM
plb=CSU payload loopback activated si=Controlled slip
v=line code violation or BPV se=Severely errored second (320 or more
fe=Frame synchronization error CRC errors or out-of-frame condition/2

of 4 consecutive framing bits in error)

PRESS <EDIT> KEY TO 8ET” Move curser {o select ASBs to be transmilted in datalink

[F1] SET Set ASB at cursor {when SET, ASB message is transmitted in UPPERCASE
letters)
[F2] RESET Reset ASB at cursor (when RESET, ASB message is fransmitted in lowercase

letters (this is a history message indicating that ASB was SET but is now clear)

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

Timestamp and Display TMC and EOC Channel

{F1] LLPK-UP
[F2] LLPK-DN

{F4] more
[F1] NLPK-UP
[F2]1 NLPK-DN
[F4] more
“PRESS <EDIT> KEY TO SET"
[F1ISET1
[F21 SET O
- RECEIVE -
CRC EVENT
ASB STATUS
UNSCHED MSGS
ERRORED SEC
SVRLY ERRD SEC
MESSAGE ERRORS
ELAPSED TIME
[F1] CLEAR

HYBRID SIGNALING

HYBRID SIGNALING SETUP
CIRCUIT TYPE
[F1}IDT — RDT
[F2] RDT — IDT
[F3] DNE — RDT
[F4] RDT — DNE

GR-303 TEST ACCESS
{Continued) Data
[F3] UNSCHED Simuiate unscheduied PRIORITY or COMMAND RESPONSE cadeword messaged
to be transmiited in datalink
UNSCHED MSG Setect unscheduled preprogrammed codeword message from function key menu
(F1-F4) or press [EDIT] to manuatly program a codeword message)
fF1) YEL-ALM Yeliow alarm
tF2] PLPK-UP CSU payload loopback switch activated
[F3] PLPK-DN C8U payload loopback switch deactivated (circuit restored)
fF4] more Press to display additional function-key selections

CSU tine loopback switch activated
CSU line loopback switch deactivated (circuit restored)
Press to display additional function-key selections

NIU (or smart jack) loopback switch activated
NIL} (or smart jack) loopback switch deactivated (circuit restored)
Press to return to initial function-key selections

Manually program an unscheduled codeword message (use feft/right arrow keys to
move cursor to bit position)

Set bit at cursorto 1

Set bit at cursorto 0

Display standard decoded ESF datalink T1.403 PRM's, Error Counts, and
Elapsed Time

CRC error messages

Application Specific Bits encoded info PRM's

Unscheduled 6-bit messages (any current message appears at left/previous message
received appears ai right in parentheses)

Number of test saconds with a frame bit error or CRC error

Number of test seconds with 2 of 4 consecutive frame bits in error, or more than 320
CRC errors

Number of PRM's received in error

Elapsed time clock - hours:minutes:seconds (clock starts initially when ESF/SLC

DATALINK function is selected from MAIN MENLH)

Clear currently displayed PRM's, error counts and reset elapsed time clock to 80:00:00.
DISPLAY REAL TIME 24 CHANNEL SIGNALING BITS

Select circuit type and signal direction

Integrated Digital Terminal to Remote Digital Terminal

Remote Digital Terminai to Integrated Digital Terminal

Digital Network Element to Remote Digital Terminal
Remote Digital Terminat to Digital network Eiement

(Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

GR-303 TEST ACCESS

Timestamp and Display TMC and EOC Channel

[F2} PREVIOUS

SIGNALING BIT RATE

{Continued) Data
SERVICE SELECT.....
“PRESS [EDIT] FOR SELECTIONS” LOOP STARY
GROUND START
LOOP REVERSE BATTERY
COIN CF/DTF
MULTI-PARTY
"PRESS [ENTER] TO CONTINUE"
(24 Channet! Signaling screen appears)
24 CHANNEL SIGNALING DISPLAY RAW SIGNALING BITS
[FI1HLDSCRN Freeze status {1 or 0) of instantaneous signaling bits currently flashing on screen
{for operator review)
[F2] SETUP Return to the HYBRID SIGNALING SETUP menu
{F31 DECODED Display the DECODED ABCD CODES screen
DECODED ABCD CODES | DISPLAY DECODED SIGNALING CODES
[F1] HLDSCRN Freeze screen fo display instantaneous decoded ABCD bits
[F2] SETUP Return fo the HYBRID SIGNALING SETUP menu
[F3] RAW Display the 24 CHANNEL SIGNALING screen
[F4] LEGEND Display the momentary HYBRID SIGNALING LEGEND screen
LC LOOP CLOSURE
{0 LOOP OPEN
LCF LOOP CURRENT FEED
RIL.CF  REV.LOOP CURRENT FEED
{CFO  LOOP CURRENT FEED OPEN
S§S7 CAPTURE/ANALYSIS | Capture and Analyze SS7 Link Channel MSU
(Option 13} Messages; Monitor Number of FISU, LSSU, MSU,
SUs and Inverted FiBs and BIBs
- CONFIGURATION OPTIONS - CONFIGURE TEST SET TO LINK CHANNEL NUMBER AND BIT RATE
SIGNALING TIME SLOT Select T1 channal serving as SS7 link
[F1] NEXT Increments channel number by 1

Decrements channel number by 1

Select bit rate of SS7 link

[F1} 56KBPS Sets test set for 56KBps operation
[F21 84KBPS Sets test set for 84KBps operation
- 587 OPERATION - SELECT CAPTURE OR ANALYSIS OPERATION
MSU CAPTURE Select the MSU capfure and analysis function
MSU CAPTURE FILTER SETUP Filter MSU messages for capture by the following criferia:
SERV INFO FIELD Filters messages by contents of the Service Information octet to the foliowing:

{F1] ALL Select all MSU messages
{F2] SCCP Seilect only Signaling Connection Control Part (SCCP) MSUs
{F3) ISUP Select only ISDN User Part (ISUPMSUs
{F4] more Enable more softkey selections

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

S87 CAPTURE ANALYSIS

Capture and Analyze SS7 Link Channel MSU

{Continued) Messages; Monitor Number of FISU, LSSU, MSU,
SUs and Inverted FIBs and BIBs
{F1] SNT Select only Signaling Network Test {(SNT) MSUs
{F2] SNM Select only Signaling Network (Management) MSUs
DEST POINT CODE Filter messages by specific destination point code
[F11ALL Select all messages
[F2] SPECIFIC Select only messages with a user designated destination point code
ORIC’[QOK\IL{CODE Filter messages by originating point code
[Fzé SPECIFIC Select alt messages
Select only messages with a user designated originating point code
CIRCUIT 1D CODE | Filter messages by circuit identification code
[F1] ALL
[F2] SPECIFIC Select all messages
Select only messages with a user designated circuit identification code
CALLED ADDRESS
[F4] ALL Filter messages by calied address
[F2] SPECIFIC Select all messages
Select only messages with user designated called address
CALLING ADDRESS
[F1] ALL Filters messages by calling address
[F2} SPECIFIC Select all messages

“PRESS <ENTER> TO CONTINUE"

- MSU CAPTURE FILTER
SUMMARY -

- MSU CAPTURE MEMORY -
fFi} CAPTURE
fF3IFILTER
PROCESSED:
CAPTURED:

ELAPSED TIME:
“CAPTURING MBU'S”

“NO CAPTURED MSU'S”

SU I MSU ANALYSIS

SU ANALYSIS

Fisu
LS8U

Select only messages with user designated calling address

Top half of screen displays selected filters

Bottom _haif of screen displays summary of capture operation
Initiate capture operation. F1 key toggles to STOP,
Return display to the MSU CAPTURE FILTER SETUP screen

indicates number of MSUs detected on link
Indicates number of MSUs captured in accordance with selected filters
Displays elapsed time since capture operation was started

Message is dispiayed while capture operation is in progress

Meassage is displayed if no messages meet the filter criteria by the end of the captugg

operalion

SELECT THE SU MSU ANALYSIS OPERATION

Count number of FISU LSSU MSU messages and inverted FiBs and BiBs

Fill-in Signat Unit count
Link Status Signal Unit count

{Table continued on next page}
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SECTION 2.2 Functional Description {Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

[F1] PAUSE/RESUME

[F2) RESTART
[F3] MSU
[F4] LEGEND

MSU ANALYSIS

SNM

SNTR

SNTS

scep

TUP

Isup
OTHER
TOTAL MSU

{F1] PAUSE / RESUME
{F2] RESTART

§57 CAPTURE ANALYSIS | Capture and Analyze SS7 Link Channel MSU
(Continued) Messages; Monitor Number of FISU, LSSU, MSU,
SUs and Inverted FIBs and BIBs
MsuU Message Signal Unit count
TOTAL SU Total Signaling Unit count
- RETRANSMISSIONS - Lower half of screen displays number of requests for message retransmission
FIB INV H ;
BIB INV Inverted Forward Indicator Bit count

inveried Backward Indicator Bit count

Hait or resume dispiay of counted messages. Test set continues counting while
screen is halted.

Clear counters and restart counting operation

Change display to MSU ANALYSIS screen

Change display to show legend of acronyms used on SU ANALYSIS screen

Count number of SNM. SNTR, SNTS, SCCP, TUP, ISUP, OTHER messages and
TOTAL MSUs.

Signal Network Management message count
Signaling Network Test Regular message count
Signaling Nefwork Test Special message count
Signaling Connection Controi Part message count
Telephone User Part message count

ISDN User Part message count

Other unspecified message count

Total count of MSUs

Halt or resume display of counted messages. Test set continues counting while
screen is halted,

Clear counters and restart counting operation

Change display to SU ANALYSIS screen

fF1] RESTART momentarily followed by
ABORT (if loop-back is present)

- ROUND TRIP DELAY -~

UNIT INTERVALS: ©
MICROSECONDS: 0.0

;Ei} ?_&SésJEND Change display to show legend of acronyms used on MSU ANALYSIS screen
DELAY MEASUREMENT | Distance to Loopback / Round trip Delay
Measurement
".OOPBACK NOT PRESENT" Measurement starts automatically when DELAY MEASUREMENT function is

setected. Message is displayed to indicate that no loopback is detected

Restart or abort measurement

PROPAGATION DELAY OF 1.544 MHZ DSt SIGNAL

Detay measurement in Unit Intervals {1 Ui=1 DS0 time siot or 648 nanoseconds)
Delay measurement in microseconds

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

KILOMETERS: 0.0

"ASSUMING 500 ft per UI”

DELAY MEASUREMENT | Distance to Loopback / Round trip Delay
(Continued) Measurement
- ONE WAY DISTANCE - DISTANCE FROM TEST ACCESS POINT TO EXISTING T1 LINE LOOPBACK
KiloFEET: 0.0 Distance in kilofeet (1 kilofoot=1000 feet)
MILES: 6.0 Distance in miles

Distance in Kilometers

Assumption used to simplify measurement (actual propagation rates vary according
to the type & size or gauge of transmission cables and delays in fransmission
equipment such as muitiplexers)

LOOPBACKI/SPAN
CONTROL

T1 Span Control/Addressable Repeater &
Maintenance Switch Control (Option 05)

Move cursor to selection using up/down
arrow keys

OPERATING REGION

"PRESS [EDIT} FOR SELECTIONS"

REPEATER VENDOR

"PRESS [EDIT] FOR SELECTIONS"

MAINT. SWCH VENDOR

"PRESS [EDIT} FOR SELECTIONS"

TESTING POINT

[F] DSX-1
[F2]CSU

DEVICE TYPE

[F1} CSUNIU

NOTE: Conirol of addressable (intelligent) repeaters and maintenance switches
requires Option 05. The special functions and binary codes used in
addressable devices are not standardized and may be customized by the
manufaciurer for a specific telephone company's use.

SELECT REGIONAL TELEPHONE OPERATING COMPANY

SW BELL (Southwestern Bell)

NYNEX

BELL ATL (Bell Atiantic)

AMERITECH

PACTEL (Pacific Telesis)

SNET (Southern New England Telephone)
US WEST

SELECT ADDRESSABLE REPEATER MANUFACTURER

TELTREND
WESTELL
WESCOM

SELECT MAINTENANCE SWITCH MANUFACTURER

TELTREND
WESTELL

SELECT TEST ACCESS POINT OF T1 SPAN UNDER TEST

DSX-1 Access Point
Channel Service Unit (at customer premises)

SELECT TYPE OF SPAN DEVICE/SETUP OPERATION

CSU/ NIU CONTROL screen appears (cursor defaults to CSU/OPERATION)

(Table continued on next page)
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SECTION 2.2 Functional Description {Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

LOOPBACK/SPAN

T1 Span Control/Addressable Repeater &
CONTROL . . .
. Maintenance Switch Control (Option 05}
{Continued)
CSUINIU OPERATION Send selected LOOP UPIDOWN codes (as displayed in LOOP CODE/ESF
LOOP CODE sub-menu functions)/Operate Q-TEST function
{F1} LOOP-UP/fthen Send seiected loop-up code (OPERATION COMPLETE message fiashes on
[F1} ABORT screen when swilching occurs)/Abort operation
{F2} LOOP-DN/then Send selected loop-down code (OPERATION COMPLETE message flashed on
[F1] ABORT screen when swilching occurs)y/Abort operation in progress
fF3}L-TEST Execute L ONG TEST to verify bit error performance of T1 Line
{Long Test enter test time screen appears)

TEST TIME/PATTERN: NN Length of ime each test pattern is to be lested in minutes.
increase test time per pattemn

[F1] HIGHER
[F2] LOWER Decrease test fime per patfern
[F3] 5-MIN Set test time per patiern to 5 minutes
[F4} 15-MIN Set test time per pattern to 15 minutes
"PRESS <ENTER> TO CONTINUE" L.ONG TEST
TIME REMAINING: —~

{Long test results screen appears)
("N/A" I TTS 3 not set o BBZS line coding format)

ALL 0§
ALL 1'S "TESTING™ then "PASSED" (if no errors) or "FAILED"
1:7
3in24 {Same messages appear for each pattern
QRSS as Long Test progresses)
T1-DALY

Returns to CSU/MNIU Control Screen.

"PRESS <ENTER> TO CONTINUE"
Stop test (while test is in progress)

[F11 ABORT
or
{F1} REPEAT Repeats {est
[F4] Q-TEST Execute QUICK TEST to verify bit error performance of T1 line
QUICK TEST

(quick test resuits screen appears) 5 SECONDS PER PATTERN

{Results are the same as the Long Test Results shown above)

LOOP CODE Select type of loop code/Program user codes

fF1] CsU Channel Service Unit (CSU) codes
in-band: loop-up 18000 Acop-down 100
Datalink: foop-up 111000/lcop-down 001110

[F2] NIU Network Interface Unit (NIU) codes
in-band: loop-up 11000/icop-down 11100

Datalink: loop-up 100100/gop-down 010010
{Table continued on next page)
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SECTION 2.2 Functional Description {Continued)

Table 2-5.

EZ-TESTER MAIN MENU (Continued)

{if cursor on unused file)

[F1] INSERT
[F2] DELETE

"PRESS IENTER] TO CONTINUE"

- LOOP-UP -
IN-BAND:
DATALINK:

- LOOP-DOWN -
IN-BAND:
DATALINK:

[F11EDIT
[F1] SET=1
[F2] SET=0
{F3] INSERT
[F4] DELETE

ESE LOCOP CODE

[F1] IN-BAND
[F2] DATALNK

F2] REPEATR

LOOPBACK/SPAN
T1 Span Control/Addressable Repeater &
CONTROL Py . . _
. Maintenance Switch Control (Option 05)
(Continued)
[F3] NET-NIU New England Telephone (NET) NIU codes
in-band: loop-up 10000/loop-down 11100
Datalink: loop-up 100100/lcop-down 010010
[F4] USER Program & label up to 8 user loop codes (up to 32 bits each)
F1 VIEW Display user codes at cursor position (for viewing/editing)
F21ERASE or Erase user code at cursor position
fF1] LABEL Set cursorto an unused file (#1-8) and press [F 1] to fabel new user code (up

{o 16 alphanumeric characters). Use up/down arrowkeys to selecteach
character in label; and right/left arrow keys to move cursor to next or
previous character position

insert new character at cursor position

Deiete character at cursor position (up to 1st characier)

CSUMNIU USER LOOP CODE editing screen displaved (with EABEL)
{move cursor to the loop code that you wish to edit)

In-band lvop-up code
Out-of-band loop-up code fo be seat in ESF datalink

in-band loop-down code
Out-of-band loop-down code to be sent in ESF datalink

Program or edit loop code at cursor position
Set bit at cursor position to 1
Set bit ai cursor position fo 0
Insert new bit at cursor position
Defete bit at cursor position (up to 1st bit)

Select ESF loop code format for DEVICE TYPE

CSU/MNIU loop codes sent in the in-band time slots
CSUMIU loop codes sent in the out-of-band ESF datalink

REPEATER CONTROL screen appears

{Table continued on next page)
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SECTION 2.2 Functional Description {Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

TTS 3 and are transmitted
automatically when selected
REPEATER operation is executed.

Response messages are decoded
automatically in the TTS 3 and
displayed on screen in plain text.

Refer to repeater vendor's
documentation for descriptions of
foopback/maintenance operations and
related controt codes.

[F1} EXECUTE

* [F2] NEXT
* [F3} PREVIUS
(F3] L-TEST
[F4] Q-TEST

- STATUS -

SPAN IDLE

SPAN ARMED

NC LOOPBACK
LOOPBACK PRESENT

RPTR ADDRESS 01-20

LOOP LR IN PWR LOOP
POWER DOWN
LOOP-DOWN

LOOPBACKI/SPAN T1 Span Control/Addressabie Repeater & Maintenance
CONTROL Switch Control (Option 05)
(Continued)
"REPEATER CONTROL" REPEATER OPERATICN MENUS

Press [EDIT] and then set cursor to | WESTELL TELTREND WESCOM

setect control function from | ARM IN-BAND ARM IN-BAND LOOP-UP

REPEATER OPERATION menu ARM ESF DATALINK ARM ESF DATALINK REPEATER ADDRESS
SEQUENTIAL LOOP-UP LOOP-UP LINE RPTR A-M(except |)

NOTES LOOP-UP LINE RPTR RPTR ADDRESS 01-20 1,2, 0
Vendors’ CONTROL and ADDRESS RPTR ADDRESS 01-20 LOOP.UP CFF. RPTR #1 AA-AM(except Al)
codes are preprogramimed info the | CHANGE RPTR ADDRESS LOOP-UP OFF. RPTR #2 LOOP-DOWN

LOOPUP OFF. RPTR #3

LOOP-UP OFF, RPTR #1 QUERY LOOPBACK
LOOP-UP OFF. RPTR #2 DISABLE LPBK TIMEQUT
QUERY LOOPBACK LOOP ILR IN PWR LOOP

| DISABLE LPBK TIMEOUT POWER CUT THROUGH
AlS DISABLE ENABLE DUAL LPBK

POWER DWN OFF. RPTR
LOOP-DOWN REPEATER
CLEAR IOR FT1 MODE
DISARM:

6-BIT ARM IN-BAND

TEST FPR PWR LOOP

| Transmit the repeater controlfaddress code selected from repeater OPERATION menu

(watch screen for response messages)
Advance to next repeater address*
Return to previous repeater address®
Execute LONG TEST (see description on page 27)
Execute QUICK TEST (see description on page 27)

*NOTE: These functiens are added to REPEATER CONTROL screen when an
ADDRESS code must be selected and sent with the control code

Display message indicating if T4 span is ARMED or in LOOPBACK

Span has not been armed

Span has been armed by sending arm command
No loopback present in span

l.oopback present in span

{Table continued on next page}
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued}

LOOPBACK/SPAN
CONTROL
(Continued)

T1 Span Control/Addressable Repeater &
Maintenance Switch Control (Option 05)

DEVICE TYPE (Conf'd)

[F3] SWITCH

Press [EDIT] and then set cursor to select
controi function from SWITCH OPERATION
ment

NOTES
Vendors' CONTROL and NiJ SLOT
POSITION codes are preprogrammed into
the TTS 3 and are transmitted automaticaily
when switch operation is executed

Response messages are decoded
automatically in the TTS 3 and displayed in
piain text
[F1} EXECUTE
"F2] NEXT
*[F3] PREVIUS

{F3] L-TEST
fF4] Q-TEST

- STATUS -

"NO LOOPBACK"

"L.OOPBACK PRESENT"

MAINTENANCE SWITCH CONTROL screen appears

SWITCH OPERATION MENUS

WESTELL TELTREND
LOOP-UP LOOP-UP & ARM
SWITCH LINE SWITCH LINE

NiU SLOT POSITION (01-28) NIU SLOT POSITION (01-16)
RAMP LINE RESTORE LINE

NI SLOT POSITION (01-28) QUERY LOOPBACK
RESET SWITCH DISABLE LOOPBACK TIMEOQUT
RESET RAMP EQOP-DOWN & DISARM
LOOP-BOWN
NOTE: Refer to maintenance switch vendors' product

docurnentation or practices for descriptions of
operations and control/NIU slot position codes

Transmit the swilch confrol/NIU slot position code selecied from SWITCH
OPERATION menu {(watch screen for response messages)

*Advance to next NIU slot position

*Return to previous NIU slot position

Execute LONG TEST (see description on page 20, 21)

Execute QUICK TEST (see description on page 20, 21)

*NOTE: These functions are added to MAINTENANCE SWITCH CONTROL.
screen when an NIU slof position miust be selected

Display messages indicating fine loopback, switching or RAMP status (watch
screen for momentary STATUS messages relating to line switching and
Westell RAMP functions)

Display message indicaling that NO line ioopback is present

Dispiay message indicating that a line loopback is present

(Table continued on next page)

30




SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

Refrieve Statistics Stored in Westell 3114-XX T1

"PRESS [EDIT] FOR SELECTIONS"

NONE
RETRIEVE PM STATISTICS
[F1] ABORT
[F1] VIEW (after retrieval)
fF2] PRINT
[F4] RETURN
SET PM CLOCK
"ARE YOU SURE
YOU WANT TO DO THIS?"
[Ft] YES
[FR] NO
CLEAR PM STATISTICS
"ARE YOU SURE YOU WANT
TO DO THIS?"
[F1] YES

(F2] NO

PM TEST ACCESS NIU/Performance Monitor or Teltrend
(Option 04) Performance Monitoring Digital Network Interface
(PMDNI)
NOTE: Refer to WESTELL documentation or practices for deseriptions of
Model 3114-XX T1 NIU/Performance Monitor data retrieval functions
and operations
NOTE: Referto TELTREND documentation or practices for descriptions of
Madel PMDNI DS1 Performance Monitoring Digital Network Interface
data retrieval functions and operations
"NO RETRIEVED Message displayed when no PM information is currently stored in EZ-TESTER
PM DATA AVAILABLE" memory
PM OPERATION: Display of currently selected EZ-TESTER PM OPERATION
[FA) RETURN Return to MAIN MENU

Press o select PM OPERATION/Move cursor fo selection and press [ENTER] to start

No PM data will be retrieved. Return to PM TEST ACCESS screen

Execute RETRIEVE PM STATISTICS operation (NiU loop up, data retrievai and
loop down operations are automatic)

Stop the PM retrieval operation

View retrieved performance data on screen

Pass retrieved performance data to external printer

Return to MAIN MENU

Set clock in NIUPM to agree with EZ-TESTER clock

Execute SET PM CLOCK operation {loop up, sef clock, loop down operations occur
automatically)
Ahort SET PM CLOCK function

Clear statistics currently stored in NIU/PM monitor

Execute CLEAR PM STATISTICS coperation (locop up, clear PM, loop down
operations oceur automatically)
Abort CLEAR PM STATISTICS function

{Table continued on next page)
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SECTION 2.2 Functional Description {Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

PULSE SHAPE ANALYSIS

{Option 02)

On-Screen Graph of DS1 Pulse Shape & Mask
with Measurement & Print Function

[F1] STATS

[F1] GRAPH

[F2] CAPTURE

{F3] PRINT

[F4] MASK

[F1] NO MASK
[F2] CB-118

[F3]T1.403

[F4} more

Graph of incoming DS 1 signal pulse shape appears on screen with time and
date of capture (message "PASS" or FAIL" also appears if pulse mask is
displayed)

PULSE SHAPE STATISTICS screen appears
DATE: 00/00/00  (month/dayfyear captured)
TIME: 00:02:00  (hour: minute: second captured)

WIDTH: (in nanoseconds}

RISE TIME: (in nanoseconds)

FALL TIME: (in nanoseconds)

UNDERSHOOT: (% of undershoot)

OVERSHOOT: {% of overshoot)

MASK: (selected reference mask or none)

Tt LEVEL: (level of DS1 signal in dBdsx or volts p-p)

Return to graph display (previous screen)

Capture and store the currentincoming pulse shape, with time & date of capture and
associated pulse measurements (stats)

Print out captured pulse shape using external printer (this print command is duplicated
in the MAIN MENU PRINT function)

Select reference mask (shape of incoming pulse compared against standard mask)

Pulse shape not compared to a standard mask

Pulse shape compared to standard mask described in ATAT Compatibitity Bullatin
118 for cross-connects (with PASS or FAIL message)

Puise shape compared to standard mask described in ANSI specification T1.403 for
the Network Interface (with PASS/FAIL message)

Return to initial function key selections

CAPTURE EVENTS

Capture & Store in Memory Selected Alarm &
Signal Status Events & CCITT G.821 Performance
Events that Occur During a Test Run

CAPTURE EVENTS

CAPTURE OPERATION

[F1] OFF
{F2] ON
[F1] DISABLE

Capture selected test events during a test run {each captured event is
numbered in order of occurrence and dateftime stamped)

Select type of TEST EVENTS {o be captured during a fest run
(Capture from 100 to 1500 events depending on type)
Turn OFF capture operation
Turn ON capture operation (use cursor o select test events to be captured)
Do not capture event

{Table continued on next page}
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

SUBMENU /- FUN

IONKEYS |

CAPTURE EVENTS

Capture & Store in Memory Selected Alarm & Signal

"PRESS {EDIT) KEY TO SET”

{F1] DISABLE
[F2] TIMED

CAPTURE MEMORY

EVENTS CAPTURED = (0 to 8989)
[F1] CLEAR
[F2] PRINT

(Continued) Status Events & CCITT G.821 Performance Events
that Occur During a Test Run
[F2] ENABLE Capture & dateftime stamp event as it occurs during test run

STATUS CHANGE: Change in front panel STATUS indicator

ALARM CHANGE: Change in front panel ALARM indicator

PERFORMANCE CHANGE: Change in the current CCITT Recommendation G.821 Performance Category is
detected. NOTE: CCITT Recommendation G.821 defines T1 circuit
performance categories as AVAILABLE or UNAVAILABLE times according to
existing error rate conditions

ERRORED SECONDS: Number of test seconds with 1 or more bit, BPV, frame or CRC errors

SEVERLY ERRD SEC: Number of test seconds with bif, BPV, frame or CRC error rate >10E-3)

FRAME SLiP: Number of times that the test signal slips + or - 193 bits compared to D81 reference
clock signat (clock signal must be patched to EZ-TESTER REF jack)

SCHEDULED SUMMARY Schedule test summaries to be captured at selected intervais during a TEST RUN

Use cursor and up/down asrow keys to schedule intervals in hours:minutes seconds
{00:00:00) from start of test run.

Disabte the function {no periodic summaries

Activate function after setting schedule (scheduled interval displayed on screen

Display number of events in memory/clear or print EVENT memory file

MNumber of events captured {storad) in memory
Clear capture memory of all stored events
Print captured test events, scheduled test summaries, and final test summary
currently stored in memory (this print command is duplicated in the MAIN
MENU PRINT function}

ESF/SLC DATALINK
{Option 03)

T1 Span ESF & SLC-96 Datalink Monitoring
and Control

"FRAMING FORMAT MUST BE
EITHER ESF OR SLC-98"

"MAKE SELECTION NOW OR
PRESS [MENU] KEY TO
CONTINUE"

[F1]ESF
F2] SLC-96

These 2 messages appear on screen initially if EZ-TESTER is NOT set to ESF or

- 51.C-96 framing format

Select ESF framing format
Select SLC-96 framing format

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU {Continued)

SUBMENU / FUNCT

ESF/SLC DATALINK
(Continued)

T1 Span Datalink Monitoring & Control

T1.403 ESF DATALINK
- SEND -

MODE:
[F1] LIVE
[F2] FIXED
{Scroll cursor down to select CRC

EVENT, ASB'S & UNSCHD MSG)

CRC EVENT

[F1} NONE
[F2] LOWER
[F3} HIGHER

ASB'S

"PRESS [EDIT] KEY TO SET"
[F1} SET
[F2} RESET
[F3] UNSCHED
UNSCHD MSG
[F1] YEL-ALM
[F2} PLPK-UP
{

F3} PLPK-DN
[F4] more

Monitor & emufate ANSI 71.403 network performance reporting over ESF datalink
{this screen appears when ESF FRAMING is selected)

Setup T1.403 SEND functions to emulate coded messages transmitied in ESF datalink
{NOTE: EZ-TESTER must be set o TEST-OS or TEST-I8 operating mode to use
SEND functions) select source of T1.403 Performance Report Messages (PRM's)
sent in ESF datalink

PRM's are transmitted once each second using variable performance dafa recovered
from the RECEIVED DS1 signat while test run is in progress

Fixed PRM's are transmitted once each second as selected from the CRC £VENT and
ASB'S setup menus below

Select range of CRC error events to be enceded into PRM
1) None 5} 11 to 100 errors
2) One Error 8101 1o 319 errors
3) 2 to 5 errors 7Y 320 or more errors
4) 6 to 10 errors

No CRC error events to be encoded
Scroll to select lower CRC error event range
Scroll to select higher CRC error event range

Select Application Specific Bits to be encoded into PRM
plb=CSU paytoad loopback activated sl=Controlled slip
tv=Line code violation or BPV se=Severely errored second (320 or more
fe=Frame synchronization error CRC errors or out-of-frame condition/2
of 4 consecutive framing bits in error)

Move curscr to select ASB's to be transmitied in Datalink

Set ASB at cursor (when SET, ASB message is transmitted in UPPERCASE letters)
Reset ASB at cursor (when RESET, ASB message is transmitted in lowercase ietters (this
is a history message indicating that AS8 was SET but is now clear}

Simutate unscheduled PRIORITY or COMMAND RESPONSE codeword messages tobe
transmitted in datalink

Select unscheduled preprogrammed codeword message fromfunctionkey menu (F1F4)
or press [EDIT] to manually program a codeword message)

Yellow aiarm

CSU payload loopback switch activated

CSU payload loopback switch deactivated (circuit restored)
Press te display additional function-key selections

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

SUBMENU ,.UNC 1ON. KEYS;-.-”? |

ESF/SLC DATALINK
(Continued)

T1 Span Datalink Monitoring & Control

T1.403 ESF DATALINK MODE {cont'd)
MODE (continued)

[F1] LLPK-UP
{F2] LLPK-DN
{F4] more
[F1] NLPK-UP
{F2] NLPK-DN
{F4] more

"PRESS [EDIT] KEY TO SET"

{F1] SET=1
{F2] SET=0

- RECEIVE -

CRC EVENT
ASB STATUS
UNSCHED MSGS

ERRORED SEC
SVRLY ERRD SEC

MESSAGE ERRORS
ELAPSED TiME
[F1] CLEAR

SLC-96 DATALINK

- SEND -

ALARMS:

SHELF ALARMS:

SEND function (continued)

CSU line loopback switch activated
CSU line loopback switch deactivated (circuit restored)
Press to display additionai function-key selections

NIU {or smart jack) loopback switch activated
NIU {or smart jack) loopback switch deactivated {circuit restored)
Press to return to initlal function-key setections

Manually program an unscheduled codeword message {use lefi/right arrowkeys to
move cursor to bit positien)
Set bit at cursor to 1
Set bit at cursorto 0

Display standard decoded ESF datalink T1.403 PRM’s, Error Counts, and
Etapsed Time

CRC error messages

Application Specific Bifs encoded into PRM's

Unscheduled 6-bit messages (any current message appears at left/previous message
received appears at right in parentheses)

Number of test seconds with a frame bit error or CRC arror

Number of test seconds with 2 of 4 consecutive frame bits in error, or more than 320
CRC errors

Number of PRM's received in error

Elapsed time clock - hours:minutes:secends (clock stanis initially when ESF/SLC
DATALINK function is selected from MAIN MENL)

Clear currently displayed PRM's, error counts and resst elapsed time clock to
60:00:00.

Monitor & simulate SL.C-96 datalink alarm & maintenance messages (this
screen appears when 51.C-96 FRAMING is selected

Encode and SEND standard alarm and maintenance messages in SLC-96 datalink
{NOTE: EZ-TESTER must be setup and patched fothe A SHELF T1line
in the TEST-08 or TEST-IS operating mode to use datalink SEND
functions)

NOTE: Move cursorfo SEND menu selection {displayed on screen) and then press
{EDIT] key to select a specific send function

Select up to 3 types of SLC-96 sysiem alarm messages (MAJOR, MINOR, and
POWER/MISCELLANEOUS)
Select specific SLC-86 shelf aiarms (ABC & D shelves)

(Table continued on next page)
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SECTION 2.2 Functional Description {Continued)

Table 2-5.

EZ-TESTER MAIN MENU {Continued)

ESF/SLC DATALINK
(Continued)

T1 Span Datalink Monitoring & Control

FAR-END LOOP:
1] SET
fF2] RESET

MAINTENANCE
IDLE
ON-HOOK/SEIZE
PROCEED
TEST ALARM

PROTECTION

IDLE

LiNE A RX
LINE B TX
LINEC TX
LINEDTX
LINE B TX/RX
LINE C TX/RX
LINE D TX/RX

- RECEIVE -
ALARMS
SHELF ALARMS

FAR-END LOOP
MAINTENANCE
PROTECTION
CONCENTRATOR

[F11CLEAR

Send far-end joopback commands to selected SLC-96 T1 lines
{ABCD, and the protection line P)
Press fo send the alarm message or loop command at cursor {when SET,
selection changes to uppercase letters)
Press to reset {remove) the alarm message or loop command at cursor
{selection changes back to iower case leters)
Select 1 of 4 SLC-96 maintenance messages
Idie condition {no maintenance messages in datalink}
NOTE: Scroll cursor down to menu choice; then press [ENTER] to
transmit the selected maintenance message in the datalink

Send command to switch a seiected line to the protection line
Protection line idle (no fault conditions on lines ABC or D)

NOTE: Scroll cursor down to menu choice; then press [ENTER] to
transmit datalink message o switch the selected TXand/or
RX line to the protaction line

Display standard decoded messages currently in $1.C-96 datalink

NOTE: Decoded system ALARM & SHELF ALARM messages (defined in SEND
unction above), displayed in UPPERCASE letters, indicate current alarm
status. Decoded alarm messages displayed inlowercase letiers indicate
previous alarm conditions that are now cleared

Decoded messages indicating that T1 line (ABCD or P) is in far-end loopback mode.

| Decoded maintenance messages {defined in SEND function above)

Decoded message indicating that a T1line {ABC or D) has been switched to protection
line

Decoded concentrator messages (S1.C-96 system operating in MODE [i/96 channels
using 2 T1 lines with concentrator)

Clears previous atarm messages {currenily dispiayed in lowercase leiters)

VIEW CHANNEL DATA

View 256 Channel Data Bytes

[ VIEW DATA ON CHANNEL: XX*

[F13 NEXT
[F21 PREVIUS

*selected channel 01 - 24

Seiect channel for viewing binary, hexadecimal and ASCIl coded data (channet
format must be set to 56x1 or 64x1)

Select next higher channel number

Select previous lower channel number

BYTE BINARY HEX  ASCI
1 10011001 99 (399) ()
2 01101110 6E (76) n (v)
3 10100101 A5 (A5) ()

(examples of channei data coding
displayed on screen/1st 3 bytes)

256 {up to 256 byies can be viewed/18 bytes each screen display)

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU (Continued)

MAIN MENU
SUBMENU{ FUNCTION KEYS

VIEW CHANNEL DATA View 256 Channel Data Bytes

(continued)
[F3] PAUSE Freezes instantaneous binary digits, hex and ASCllcodes flashing on currentscreen
{for viewing andg printing}
[F1] PAGE UP Scroll to previous screen (after scrolling beyond first page)
[F2] PAGE DN Scrofl to next screen
[F3] RESUME Resume dynamic dispiay of channel data
[F4] PRINT Pass channel data to external printer (all 256 bytes)

TERMINAL EMULATION | RS-232 ASClI TERMINAL EMULATION

[F1) CURSOR LEFT Moves the cursor feft through alphabet and numbers
[F2] CURSOR RIGMT Moves the cursor right through alphabet and numbers
[F3] BACKSPC Sends backspace character

[F4) SELECT Sends character displayed in cursor position

NOTE: Use arrow keys to position the viewing area on the larger virtual screen.
Use the <RESTART> key to send an ESC character.

Emulate CSU/NIU Remote Loopback Switch

CSU/NIU EMULATION Function & Display Error Performance

Move cursor to setup functions using NOTE: EZ-TESTER CHANNEL FORMAT must be turned OFF {use FULL T1)
upfdown arrow keys

EMULATION: Select T1 line loopback device

[F1]NIU Network Interface Unit

[F2] CsuU Channel Service Unit

[F3INET-NIU New England Telephone - Network interface Unit
ESF LOOP CODE: Select £SF loop code format

[F1]IN-BAND Leop codes transmitted in band

NI loop codes: up 11000/down 11100

CSuU loap codes: up 10000/down 100

NET-NIU loep codes: up 160000/down 11100
fF2] DATALINK Loop codes transmitied in ESF datalink {out-of-band}
NIL loop codes: up 100100/down §10010

CS8U loop codes: up 111000/down 001110
NET-NILU loop codes: up 100100/down 010010

- RECEIVE - Set receive functions/display error performance & elapsed time
BPV ERRORS: Bipotar violation count
BIT ERRORS: Test pattern {logic) error count
FRM ERRORS: D81 framing pattern error count
CRC ERRORS: £5F Cyclic Redundancy Check error count (if TTS 3 sef to ESF framing format)
ELAPSED TIME: 00:00:00 {hours:minutes:seconds)
{F1} CLEAR Zero the error counters and elapsed time clock
{F2} LOCP Press to activate loop function (when loop closes, error counting & elapsed-time
or clock restart and [F2} resets to UN-LOOP)}
{F2] UN-LOOP Press to deactivate loop function {(when foop opens, error counting stops,

elapsed-time clock restarts and {F2] resets to LOOP)

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Tabie 2-5.

EZ-TESTER MAIN MENU (Continued)

privke

CONFIGURATION SETUP

Setup EZ-TESTER Test Configuration

AUTO SHUT OFF:
[F1] DISABLE
[F2] ENABLE

DISPLAY BACKLIGHT:
[F1] ON
[F2] OFF
[F3] AUTO

AUDIBLE ALARM:

[F1] DISABLE
[F2] ENABLE

LEVEL DISPLAY:
F1]p-pV
[F2] dBdsx

FILL DATA:
F1JALL 1's
[F2]IDLE

SET SIGNALING:
“PRESS [EDIT] KEY TO SET"

[F1] SET=1
[F2] SET=0

BIT ERROR INSERT:
[F 1] NONE
[F2] SINGLE

[F3] AUTO

BPV ERROR INSERT:
{Same as BIT ERROR INSERT)

CURRENT DATE:
"PRESS [EDIT} KEY TO SET"

CURRENT TIME:
"PRESS [EDIT}KEY TO SET"

Shut off EZ-TESTER power automatically after 15 minutes of no activity
BGisable automatic power shut-off function
Activate automatic power shut-off function

Control disptay screen backlight
Turn ON backlight
Turn OFF backlight
Turn ON backiight with aufomatic turn off after 60 seconds of no activity {backlight
turns back on when any key is pressed)

Audible alarm sounds each time a selected alarm, status, or performance event
occurs during a test run (see CAPTURE EVENTS)
Turn OFF function
Turn ON function

Set unit of measurement for DS1 signal level display
Peak-to-peak voltage (average peak voltage of 1's pulses)
Voltage measuremant relative to standard DSX level of 3 volis base-to-peak (ie. 0
dBdsx = 3 volts base-to-peak)

Set DSO channel data bit format (except test channel)
Channel data bits set to 11111111
Channel data bits sef to 01111111

Set output ASE or ABCSD {if ESF) signaling bit status

{signaling bits are set by moving cursorto each bit, inturn, using right or left arrow key
and then selecting Ft or F2)
Set signaling bit at cursor position o 1
Set signaling bit at cursor position to 0

Insert hit (logic) errors into EZ-TESTER DS1 output signal
No bit errors inserted
Single bit errorinserted each time [BIT ERROR] key is pressed (BIT ERROR lamp
flashes each time key is pressed)
Bit errors inserted at a selected rate when [BIT ERROR] key is pressed (8IT
ERROR famp remains lif}. Selecterrorrate from 2E-5 to 5E-3 using up/down
arrow keys

Insert BPV errors into EZ-TESTER DS1 output signat
{same as BIT ERROR insertion, except select{F3]AUTO BPV errorrate from 5E-9
to 5E-3)

Set EZ-TESTER calendar to current date
Press leflfright arrow to set cursor on month, day oryear. Scrollup/down arrow to
set current MONTH:DAY.YEAR
Set EZ-TESTER clock to current time
Press left/ight arrow to setcursor on hour, minutes, seconds. Scroll up/down arrow
to set current HOUR:MINUTES:SECONDS

{Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Tabie 2-5. EZ-TESTER MAIN MENU (Continued)

SUBMENU / FUNCTION KEYS

PRINT Select & Initiate Printing Functions
PRINT MENU NOTE: Setup AUXILIARY PORT and connect printer to TTS 3
{move cursor to selection)
LAST RESULTS Results from last test run
CAPTURED EVENTS Test events and resuits summaries currently stored in the Main Menu CAPTURE
EVENTS memory file (this print command is duplicated in the CAPTURE
EVENTS function)
CURRENT SETUPS List of current TTS 3 TEST, CONFIGURATION, & CAPTURED EVENTS Main
Menu setups
USER SETUPS List of user-defined TTS 3 sefups currently stored in memeory
USER TEST PATTERNS List of user-defined test palterns currently stored in memory
CAPTURED CHANNEL DATA Channel data capiured in memory {256 bytes)
RETRIEVED PM DATA Performance Monitor statistics captured in memory
CAPTURED PULSE SHAPE Putse shape of DS1 signal captured in memory
"PRESS [ENTER] TO PRINT”
Setup RS-232 Serial Interface Port to Match
AUXILIARY PORT P )
External Device
INTERFACE TYPE Setup connector pin assighments
[FIIOTE . Data Terminal Equipment (e.g. printer or PC)
[F2] DCE Data Communications Equipment (e.g. modem)
BIT RATE {BPS) - Transmission speed
[F1] 1200 1200 bits per second
[F2] 2400 2400 bits per second
[F3] 5600 9600 bits per second
BITS/ICHARACTER Length of each ASCIl character
fFi]7 7 bits per character
iFel1 8 8 bits per character
PARITY Error-detecting scheme used in asynchronous transmissionfa bit is added to
each character so that total number of binary "ones" are "odd" or "even”
1] NONE No parity
F2] EVEN Total number of 1's in each character are EVEN
[F3100D Total number of 1's in each character are ODD
STOP BITS Additional bits used in asynchronous fransmission to indicate that
transmission of a character is complete
[F1]1 1 stop bit
[F2]2 2 stop bits
PRINTER WIDTH Column width of external printer in use
[F1180 A0-column printer
[F2] 40 A0-column printer
(Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

Table 2-5. EZ-TESTER MAIN MENU {Continued)

MAIN MENU

SUBMENU / FUNCTION KEYS |

FULL SELF-TEST

Comprehensive Self Test of Important EZ-
TESTER Functions

IMPORTANT
Carefillly follow the setup procedures and
instructions as they appear on screen

L

PRESS [ENTER] key to start test and watch screen carefully for inséructions. You will
be asked yes/no questions and given commands to perform during tests of the
following functions:

PROGRAM MEMORY: TESTING/PASSED OR FAILED
DATA MEMORY:
DISPLAY:
INDICATORS: {see NOTE below)
SPEAKER:
KEYBOARD:
LOOPBACK:

NOTE: The message "TESTING" appears next to the function currently under test.
When each test is completed, the message "PASSED" or "FAILED"
appears on screen to indicate the results.

ONCALL® UPDATE

Update EZ-TESTER Software via Dial-Up
Modem/Phone Line

IMPORTANT
Carefully read and follow the instructions
displayed on screen. Move cursor fo set bit
rate and calt prefix

BIT RATE:
[F1] 1260
[F2] 2400
[F3] 8600

CALL PREFIX:
[F1] 1-216
{F2] 8-1-218
[F3] 1
[F4] more
[F1} 8-1
[F2] LOCAL
[F3] 9-LOCAL
[F4} more

“On-Call UPDATE
«IN PROGRESS -*

[Ft] ABORT or
[Ft] RETRY

Select transmission rate to agree with modem setup
1200 bits per second
2400 bits per second
9600 bits per second

Selectthe call prefix that matches yourregutar local or iong-distance telephone
dialing requirements

NOTE: The telephone number is located at Electrodata's main facilify in
Bedford Heights, Ohio (Cleveland metropoiitan area). The prefix
and the number are out pulsed automatically when you press
[ENTER].

When On-Caill UPDATE is completed, the telephone lineg is switched
back to ON-HOOK automatically.

Message appears on screen while updating is in progress

Siop the On-Call UPDATE operation in progress
Restart the operation (after pressing ABORT)

NOTE: When updating is 100% complete, power the EZ-TESTER OFF and then
back ON to verify operation
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SECTION 2.2 Functional Description (Continued)

EZ-TESTER OPERATING MODES

The test and measurement functions of the EZ-TESTER are set according to the OPERATING
MODE selected by the operator. There are 3 operating modes:

1) In-Service Monitoring (MON-IS)
2) Out-of-Service Testing (TEST-0S)
3) In-Service Channel Drop/Insert Testing (TEST-IS)

Iin-Service Monitoring

In this mode the TTS 3 simulates a span line repeater by regenerating the received signal and
transmitting it without modification. Bipolar violations are not removed, DSO channel data cannot be
inserted, there is no line code conversion, and BIT and BPV errors cannot be inserted.

The testing capabilities of the EZ-TESTER when set to the In-Service Monitoring mode (MON-IS)
are listed Table 2-8.

Table 2-6. In-Service Monitoring Functions

DS1 INPUT SIGNAL ALARM & STATUS MONITORING

ALARMS Indicator L amps (LEDS)
Yellow Alarms (D4/ESF)
Excess Zeros
All Ones

STATUS Indicator Lamps (LEDs)
Signal Present
Frame Sync
B8ZS (line coding)

Running (test run in progress)

T1. TRANSMISSION MONITORING & MEASUREMENTS

DS1 Signal Loss (duration in seconds)

Yallow Alarm Condition {duration i seconds)

Excess Zeros (duration in seconds)

81 Frequency (Hz)

DSt Leve! (dBdsx or voits peak-to-peak}

Timing Measurements (with DS1 input reference signal}
Frame/Clock Slips (+/- from reference signal)
Clock Stip Rate (totat slips divided by elapsed test time in seconds)
Peak Wander (+/- from reference signal)

Pulse Shape Analysis (using DSX or Nl standard mask)

Display Pulse Shape Waveform (with selected mask)

ESF/SLC 96 Datalink Monitoring

({Table continued on next page)
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SECTION 2.2 Functional Description (Continued)

42

Table 2-6. In-Service Monitoring Functions {Continued)

DS1 ERROR PERFORMANCE MEASUREMENTS

BPV, Frame & CRC {(ESF) Error Counts & Rates
Errored Seconds®
Severely-Errored Seconds®
Error-Free Seconds*
CCiTT (.821 Performance Analysis
Current Performance Status (acceptable, degraded, unacceptable, or unavailable)
Available Seconds*
Unavailable Seconds™
Acceptable Minutes®
Degraded Minutes™
Unacceptabie Seconds”

*(Total count & percent of total test fime)

DS0 CHANNEL MONITORING

View AB or ABCD signaling in selected channel
View AB or ABCD signaling in all 24 channels simuitaneously
Display data bits in selected channel
View 256 data bytes in selected channel (binary, hexadecimal & ASCH codes)
Listen to voice/data transmissions, test tones & noise
{via internal speaker or earphone}
Measure channel! signal level (dBm}
Measure channel! signal frequency (Hertz)
Pass input channel VF signals o external VF interface
{for use with external VF test set, e.g. TIMS)




SECTION 2.2 Functional Description (Continued)

Qut-Of-Service Testing

in this mode, the transmitted data pattern is generated internally by the TTS 3. Out-of-Service
testing is used for festing T1 equipment and ouf-of-service T1 spans. One Test Set can be used to testa
span by looping the remote CSU or network interface or two Test Sets can be used for end-to-end testing
without loopback. Test patterns can be inseried into one several or all DSO channels.

Table 2-7 lists the testing capabilities of the EZ-TESTER in the out-of-service mode.

Table 2-7. Out-of-Service Test Functions

DS1 INPUT SIGNAL ALARM & STATUS MONITORING

ALARMS indicator Lamps (LEDs)
Yellow Alarms (D4/ESF)
Excess Zeros
Al Ones

STATUS Indicator Lamps (1 EDs}
Signal Present
Frame Sync
Pattern Sync
B8ZS (line coding)

Running (test run in progress)

T1 LINE SETUP & SPECIAL FEATURES

C81 Output EBO (for level coerdination)
Remote NitUJ/CSU Loop Up/loop Down Switching
(standard & user-defined codes)
Addressable Repeater & Maintenance Switch Control
(option/specific telcos and vendors)
ESF/SLC 96 Datalink Monitoring & Conirol (option)
NiU Performance Monitor Statistical Data Retrieval (option-Westell NIU/PM only)
Computer Enhanced Testing (option)
CSU/MNIU Emulation (special sefup mode - EZ-TESTER emulates CSU or NIU remote loopback
switching functions/with error performance monitoring)

T1 TRANSMISSION MEASUREMENTS

DS1 Input Frequency (Mz)

D51 Input Level (dBdsx or voits peak-to-peak}

DC Loop Current (milliamps)

Pulse Shape Analysis using DSX or NI Standard Mask/Display Pulse Shape Waveform with
Selected Mask {option)

Distance to Loopback (using round {rip propagation delay measurement)

{Tabie continued on next page)
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Table 2-7. Out-of-Service Test Functions {Continued)

D51 ERROR PERFORMANCE TESTING

Quick Test (each pattern transmitted for § seconds)
ALL O's (if fine coding format set to B8ZS)

ALE 1's

1.7 (10C0000C)

3in 24 (3 ones in 24 bits)

QRSS {QuasiRandom Signal Sequence
T1-DALY (ANSI 55 octef pattern)

NOTE: PASS {no errors} or FAIL {errors) message appears after each pattern as test

progresses

Test Pattern Generation

QRSS 2047 Z2E15-1

2E201 2E23-1 1.7

ALL s ALL 1s Bridge Tap
2in8 3inz4 Multiple Pattern
Alt 1/0 55 Octet  User Defined
Ti-DALY T1-1 T1-2

T4-3 T1-4 T1-5

DDS-1 DDS-2 DDS-3

DDsS-4 DDS-5 bDS-6

Bit/BPV Error injection
Single errors, or at error rates from 2E-5 to 5E-5 (bit errors} or
5E-9 to 5E-3 (BPV errors)

DS1 Error Measurements
BPV, Frame & CRC (ESF) Error Counts & Rates
Test Pattern Bit (logic) Error Count & Rate
Errored Seconds*
Severely-Errored Seconds”
Error-Free Seconds*
CCITT G.821 Performance Analysis
Current Performance Category {acceptable, degraded,
unacceptable, or unavailable)
Available Seconds*
Unavailable Seconds*
Acceptable Minutes*
Degraded Minutes*
Unacceptable Seconds™

*(Total count & percent of total test time)
Fractionat T1

Program channel bandwidth (56 x N or 64 x N)
DS channel blocking (contiguous or non-contiguous)

Automatically display DS0 channel assignment of FT1 circuit under test

QUT-OF-SERVICE CHANNEL TESTING

Refer to Channel Testing in Tabie 2-8




SECTION 2.2 Functional Description {Continued)

Channel Testing

The EZ-TESTER DS0 channel testing capabitities are listed in Table 2-8.

Table 2-8. Channel Test Functions

VF CHANNEL TESTING

SEND FUNCTIONS
Digital Milliwatt Test Tone, 1000 Hz ai G dBm
Supervisory signaling (E&M, ground start & loop star trunks)
Signaling Emulation (OFF/ON hook & ringing), FXO, FXS, SLC 96 office/station
Label, store & recall up to 8 telephone numbers (up to 30 characters each )
Aujodialing {(DTMF, pulse & MF}
Talk (via push-to-talk microphone)
Wink {momentary off-hook signal)
Disable echo canceler, 2100 Hz ione sent for 3 seconds
idie pattern, ALL 1's, or user-defined fill data pattern sent in all channeis except test
channel {out-of-service mode}

RECEIVE FUNCTIONS
Measure channel signals & test tones {(dBm)
Measure wink delay & wink duration
Capture and display incoming dialed digits
Listen on channel {via internal speaker or earphone)
Display data bits in selected channel
Display AB or ABCD signaling bit status in selected channel
Display AB or ABCD signaling bit status in alf channels simuitaneously
External VFF mode (expand channel measurements using externat VF test set (e.g.
TiMS)
Transparent operating mode {(allows scanning channels in Test-In Service setup mode
without disrupting live traffic)

DATA CHANNEL TESTING

SEND FUNCTIONS

Standard DDS circuit test patterns
PDS-1 200 Octet
DDS-2 200 Octet
DDS-3 16 Octet
DDS-4 16 Octet
DDS-5 256 Octet
DDS-6 8 Octet
Loopback codes
CCITT V.54 CSU/DSU 4-second loop up/down codes

RECEIVE FUNCTIONS

Measure channel signal frequency (Hz) and level (dBm)

Listen on channel {via internai speaker or earphong

Display data bits in selected channel

View 256 data bytes in selected channel (displayed in binary, hexadecimat & ASCIl codes)




SECTION 2.2 Functional Description (Continued)

RUNNING TESTS

Once the setup and test functions have been selected from the MAIN MENU or recalled from the
setup memory file, a timed or centinuous test run can be started by simpiy pressing the [RESTART] key
(RUNNING lamp on front panel turns ON). This zeros the error measurement counters and displays the first
page of the multi-page RESULTS screen. Foroperator convenience, the CURRENT TEST SETUPS inuse
are also displayed on each page of the screen.

The first page of the RESULTS screen displays the message NO ERRORS in large letters if
there are no errors accurring in the D31 input signal. I errors occur, a short error measuremeant summary
is displayed in place of the NO ERRORS message. The remaining pages of the RESULTS screen provide
more detailed error performance measurements.

When an alarm condition is detected by the EZ-TESTER during a test run, the applicable ALARMS
Jamp on the front panel will light. If the alarm condition is cleared during the test run, the lamp will flash on
and off to alert the operator that an alarm event occurred but is now cleared. Also, any active STATUS
lamps will flash on and off to indicate thaf the status was disrupted during a test run, but is now restored.
These can be reset by pressing the CLR HST function key.

The test length for a timed test run can be set from 1 second up to 100 hours. Error measurement
counting stops automatically when the time period ends and a test RESULTS SUMMARY is recorded and
availabte for printing. This summary includes the last transmission measurements and the cumulative error
counts. It also includes the alarm, status and error events programmed by the operator before the test run.
For long test runs, intermediate test summaries can be recorded at selected intervals during the test length
(timed or continuous) and stored in the CAPTURE EVENTS memory file.

The selected test length, elapsed test time, and test time remaining (for timed tests) are
displayed on page § of the RESULTS screen. To view the current or end-of-test measurements, error
counts and captured events, the operator simply scrolis through the pages of the RESULTS screen; or
passes the results to an external printer for a hardcopy record.

The RESWULTS screen containg 7 pages, as described in Table 2-9 beginning on the next page.
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SECTION 2.2 Functional Description (Continued)

Table 2-§. RESULTS Screen

PAGE NO./DISPLAY | DESCRIPTION
PAGE NO. 1 Displays summary of current DS1 error conditions, T1 transmission measurements &
SUMMARY EZ-TESTER setups (RUNNING famp ON)
NC ERRORS Message indicates no errors are occurring (measurements are displayed when errors/ slips
or (when errors ocour) occur}
BPV ERRORS: Bipolar viclations
BIT ERRORS: Bit errors (out-of-service testing)
FRM ERRORS: Framing errors
CRC ERRORS: CRC errors (if ESF)
FRAME SLIPS: Frame slips
RECV LEVEL: DS1 input signal level (dBdsx or volts peak-to-peak)
RECV FREQUENCY: D81 input signal frequency (Heriz)
SIMPLEX CURRENT: DC line current/repeatered lines (out-of-service test mode oniy)
- CURRENT TEST SETUPS - Description of current EZ-TESTER setups
CODING: FRAMING: DS1 line coding/framing format
FORMAT: CHAN: Channei format/channe! number
PATTERN: Selected test pattern
CAPTURE: CAPTURE EVENTS function ON, OFF or FULL (memaory file is full}

Function Key Menu
[F$] PAGE-UP

[F2] PAGE-DN
[F3] CLR HST

fr4] more
iF1] LOOP-UP

fF2] LOOP-DN

Function Key Sefections

Scroll up to next high page number

Scroll down to next lower page number

Clear flashing (history) front panel ALARMS/STATUS indicators (flashing occurs when an
atarm condition occurs or the incoming test signal is disrupted but the circuit is now
restored)

Press to display additionat function key selections

Press to send selected CSU/NIU Loop Up code
NOTE: Press RESTART key to restart test after loop up occurs

Press to send selected CSU/NIU Loop Down code
NOTE: These CSUMIU loop up/down operations are pari of the MAIN MENU

LOOPBACK/SPAN CONTROL function

[F4} more Press to display additional function key selections
[F1} STOP Stop the test run (RUNNING lamp turns off)
[F21 PRINT Print the end-of-test summary (using external printer)
[F41 more Press to return o initial function key selections
PAGE NO. 2
BPVIBIT ERRORS Disptay current BPVIBIT error measurements
BPV ERRORS: BPV error count
BPV ERROR RATE: BPV error rate {BPV count divided by totai bits tested)
BPV ERRD SECONDS: Number of test seconds with BPY
BIT ERRORS: Bit error count {fogic errors}
BIT ERROR RATE: Bit error rate (error count divided by total bits tested)
BIT ERRD SECONDS: Number of test seconds with a bit error
PAGE NO. 3
FRMICRC ERRORS Display current FRAME/CRC error measurements
FRM ERRORS: Frame error count
FRM ERROR RATE: Frame error rate {error count divided by total frame bits tested)
FRM ERRD SECONDS: Number of test seconds with Frame error
CRC ERRORS: CRC error count {ESF circuits only)

CRC ERROR RATE:
CRC ERRD SECONDS:

CRC error rate {error count divided by total CRC bits tested)
Number of test seconds with & CRC error

{Table continued on next page}

47



SECTION 2.2 Functional Description (Continued)

Table 2-8. RESULTS Screen (Continued)

NOTE: CURRENTTESTSETUPS& FUNCTION KEY MENU are displayed
on each page of the RESULTS screen

PAGE NO. 4 Display duration (in seconds) of alarm conditions and loss of signalfsynchronization
ALARMISTATUS SECONDS
Yeliow alarm signal (D4 or £SF}
YELLOW ALARM: More that 15 consecutive zeros
EXCESS ZERO'S: All ones signal (may be unframed alarm signal}
ALL ONES: Loss of input signal
SIGNAL LOSS: Loss of frame synchronization
FRAME SYNC LOS8S: toss of synchronization with incoming test pattern
PAT SYNC LOSS:
PAGENO. 5
ERRD SECONDS & TIME Display number of errored seconds/percent of test time; and test time data
ERRORED SECONDS: Number and % of errored test seconds
SVRLY ERRD SECS: Number and % of seconds with error rate >10E-3 (1 error in 1000 bits)
ERROR FREE SECS: Number and % of test seconds without an error
TEST LENGTH: User-programmed test iength/hrs:mins:secs:, or continuous
ELAPSED TIME: Efapsed time from stari of test/hrs:mins:secs:

TIME REMAINING:

Test time remaining (if using timed fest length)

PAGE NO. 6
CLOCKI/FRAME SLIPS

CLOCK SLIPS:
SLIP RATE:

PEAK (+) WANDER:
PEAK (-} WANDER:
(+) FRAME SLIPS:
(-} FRAME SLIPS:

Display DS1 timing slip measurements (received test signal compared to a reference
signal - connected to REF jack on front panel or to internal clock)

Clock or bit stips (193 +/- clock slips = 1 frame slip})

Total number of clock slips divided by elapsed time in seconds
Maximum value of {(+) clock slips counted during test run
Maximum value of {-) clock siips counted during test run
Maximum value of {(+) frame slips counted during test run
Maximum value of {-} frame siips counted during test run

NOTE: (+) sigh indicates that tes{ signa! frequency is higher than the
reference signal {-} sign indicates that test signal frequancy is lower
than the reference signal

PAGENO.7
G.821 PERFORMANCE

CURRENT G.821:

AVAILABLE SECS:
UNAVAIL SECS:

ACCEPTABLE MINS:
DEGRADED MINS:
UNACCEPTABLE SECS:

CCITT Recommendation G.821 error-rate performance as a function of time

Current G.821 circuit performance condition (AVAILABLE, ACCEPTABLE, DEGRADED,
UNACCEPTABLE or UNAVAILABLE)

Total test seconds, less unavailable seconds

Total number of test seconds inwhich error rate has exceeded 10E-3foraieast 10 consecutive
seconds

Cumulative test minutes with error rate less than 10E-6

Cumulative test minutes with error rate less than 10E-3 but greater than 10E-6

Cumulative test seconds with error rate greater than 16E-3 for less than 19 consecutive
seconds
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SECTION 2.2 Functional Description (Continued}

PRINTING FUNCTIONS

The EZ-TESTER contains a number of printing functions that allow you to obtain a hardcopy
record of current user-defined setups; and various test results that have been captured in memory. Any
standard RS-232 serial printer (with 40 or 80 column print widths) should work with the EZ-TESTER.

A smali, battery-operated thermal printer is available from Electrodata that can be carried with
your EZ-TESTER in a padded carrying case {contact Electrodata or your local representative for
information about this handy printer}.

To initiate printing, a printer is connected fo the EZ-TESTER AUXILIARY PORT and turned on.
Next, the MAIN MENU AUXILIARY PORT must be sefup to match the RS-232 interface setup of your
printer. With the EZ-TESTER set to a PRINT function, you simply press the [ENTER] key or a function
key to start printing. If you need any assistance in getling your particular printer to work with the EZ-
TESTER, please call Electrodata during normal work hours (1-800-441-6336/Eastern Time Zone).

There is a MAIN MENU PRINT function that contains 8 separate print selections. For operator
convenience, 5 of these 8 print functions are duplicated in respective MAIN MENU test functicns. In
addition, there is a separate RESULTS print command associated with the RESTART (test run) function,
Printing functions are described in Table 2-10.

Table 2-10. EZ-TESTER Printing Functions

MAIN MENU PRINT FUNCTION Includes the 5 function key print commands below, plus LAST RESULTS,
CURRENT SETUPS, and USER SETUPS (refer to MAIN MENU PRINT function on
page 32)

FUNCTION KEY PRINT COMMANDS Print commands conveniently located in respective MAIN MENU functions

Main Menu Function
STORE/RECALL SETUPS Print alist of currently stored user-defined TEST SETUPS, CONFIGURATION SETUPS,

- & CAPTURE EVENT setups, including file number 8 associated user- defined label
Print historical performance data retrieved from a T1 Network Interface Unit/Performance

PM TEST ACCESS Monitor (NiL/FM) and stored in the TTS 3

Print DS1 pulse shape displayed on screen and associated measurements (this print
PULSE SHAPE ANALYSIS command is duplicated in the MAIN MENU PRINT function)

Print ail test run events currently stored in the CAPTURE MEMORY file, including
CAPTURE EVENTS scheduled and final test summaries (this print command is duplicated in the MAIN

MENU PRINT function)
Print 256 byles of selected channel data (after pressing [F3] PAUSE to freeze the
VIEW CHANNEL DATA instantaneous status of incoming channe! data bits/1 or 0). Each byte is reported
in binary, hex and ASCI| code

PRINTING TEST RESULTS Obtain printout of final results from a test run

Print from RESULTS - SUMMARY Printout of current or final test resuls (all 7 pages of RESULTS screen)
screen (PRINT [F2] key)

Print from CAPTURE EVENTS Printout of all CAPTURED EVENTS, SCHEDULED SUMMARIES, MANUAL
Main Menu function (PRINT SUMMARIES and TEST END SUMMARIES currently stored in memory
[F2] key)
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SECTION 2.2 Functional Description (Continued)

COMPUTER ENHANCED TESTING (using WINDOWS® software)

This special option {Option 07) allows you to operate the EZ-TESTER from a personal computer
equipped with Microsoft Windows. The computer can be connected directly to the EZ-TESTER for local
operation; or it can be connected via a dial-up modem and telephone line for remote operation. The £Z-
TESTER is connected to the computer or modem using the AUXILIARY PORT and the ribbon cabie
supplied with the test set.

The EZ-TESTER Windows software is supplied on a 1.44MB high-density 3-1/2 inch disk for
installing the program to the hard disk in your personal computer system. After installation, an
ELECTRODATA EZ-TESTER program icon is added to the Windows Program Manager. The program
follows the operations and graphics familiar to all Windows applications and greatly enhances the use and
operation of your EZ-TESTER.

For example, you can dedicate an EZ-TESTER to a DACS test port and connect the AUXILIARY
PORT of the tester to a dial-up modem and telephone line. Now, you can have the suspected Tt line
switched to the test port and then accessed and tested remotely from a field technician's laptop computer
or from a centralized computer work station.

Table 2-11. EZ-TESTER Windows MENU BAR Selections

File

~ Print... List box appears to select EZ-TESTER PRINT function & start printer (see Table 2-12)
Exit Exit EZ-TESTER Windows program

Options
Serial Port... List box appears to select serial port (COM 1 - COM 4} & setup RS-232 interface
Modem... Text box appears for entering the appropriate Hayes standard dial-up modem AT

Activate Terminal at Startup

Diai at Startup

Save Setting on Exit
Communications

Terminal Active

Dial
Hangup
View
Capture Memory...

Graphic

Window
Arrange

1 (blank)
2 Test Oplions
3 Resuits

Help
About WINTTS 3-E2

- Exit currently selected Test Option window or Results window

Select Resuits window (title bar is highlighted)

_number, and the firmware version angd options currently instailed in the test set

Commands and the calied number dialing sequence
Terminai function is activated initially when EZ-TESTER Windows is started (function is
used to communicate with a remote computer system via the selected COM pert
Dialing commands start automaticaily when EZ-TESTER Windows is started
Any changes in settings are saved after closing the Windows program

Activate Terminaf function when necessary to communicate with a remote computer
system via the selected COM port (EZ-TESTER fink is disconnected)

Send dialing commands fo the dial-up modem

Send hangup cormnmands to the diai-up modem

View Captured Events window appears with command buttons {o select stored fest

events for on-screen viewing and to erase stored events from memory
Graphic representation of EZ-TESTER setup

Restore Test Options & Results windows to their original positions on the appiications
screen (after moving either of them)

Select Test Option window {title bar is hightighted)

ldentifies the EZ-TESTER Windows software version installed in your computer system;,
and the EZ-TESTER currently connected to the Windows program, including serial
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SECTION 2.2 Functional Description (Continued)
COMPUTER ENHANCED TESTING (Continued)

When you start EZ-TESTER Windows on your computer, a graphic representation of the EZ-
TESTER front panel (without function keys F1-F4) appears on the applications screen, along with a Test
Options window and a Results window, The EDIT, ENTER and up/down, left/right arrow keys on the front
panel graphic are dimmed or grayed out and are not used in the Windows application. The Test Options and
the Results windows remain on the EZ-TESTER Windows applications screen. The EZ-TESTER Windows
Menu Bar and associated drop-down menus are described in Table 2-11.

Directly below the menu barisa STATUS BAR with indented windows. The far left window contains
the message "TTS 3 Link Down" when the communications link to the EZ-TESTER is not connected. The
message "connecting...." appears in this window momentarily when the link connection is being made. The
number of test events currently stored in the CAPTURE EVENTS memory file of the EZ-TESTER is
displayed in the far right window. The messages "Capfured Events Full” and "Battery Low" also appear
in status bar windows when applicable.

The EZ-TESTER MAIN MENU function always appears on the screen of the front panel graphic,
along with a vertical scroll bar and up/down arrows to move through the menu. When you click-on a menu
selection, an associated dialog box appears on screen {except forthe TEST SETUP function which remains
on screen in a window labeled TEST OPTIONS). The EZ-TESTER PRINT, AUXILIARY PORT, and FULL
SELF-TEST main menu selections do not apply to the Windows program and are omitted.

All of the test features and functions of the EZ-TESTER can be controlled from the Windows
program. The ALARMS and STATUS indicators on the front panel graphic light to indicate the incoming
signal conditions displayed on the EZ-TESTER. Also, you can "click on” the <PWR> switch on the front
panel graphic to turn the EZ-TESTER on and off in the remote control mode, using a dial-up modem and
telephone line (the far-end modem ringing and disconnect signals operate the onfoff switch function in the
EZ-TESTER).

Table 2-12. EZ-TESTER Windows PRINT Functions

TTS 3 Setups Current TEST, CONFIGURATION & CAPTURE EVENTS setups

Capture Memory Test data stored in CAPTURE EVENTS memory file

Last Resulis Final results of last test run

PM Statistics Retrieved PM data from Westell NIL/PM

Pulse Shape Captured puise shape of incoming DS1 signal

Channel Data Captured binary, hexadecimal & ASCH coded channel data (256 bytes
from seiected channel}

In addition, the EZ-TESTER printing functions listed in Table 2-12 can be operated when a printer
is connected to your computer system. The print function is accessed by "clicking on™ the word "File" in the
menu bar and then selecting PRINT from the drop-down menu. This opens a dialog box which contains the
print function options and commands.

To add the Computer Enhanced Test option to your EZ-TESTER, or to learn more about it, contact
your Electrodata Sales Representative or contact the factory directly (1-800-441-6336).
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SECTION 3
EZ-Tester Operation

3.1 INITIAL TURN CN & BASIC SETUP PROCEDURES

This section describes the step-by-step procedures for setting up and operating the EZ-Tester. To
operate the test set effectively, you need to understand its functions and capabilities, the type of T1 facility
that you are going to test, and the type of test or monitoring functions that you intend to perform.

These procedures assume that you have read SECTIONS 1 and 2 of this manual and understand
how the EZ-TESTER operates. You should review SECTION 2 of the manual if you are uncertain about the
capabilities of a particular EZ-Tester function that you intend to use.

The EZ-Tester can be operated from the internal battery or from a standard AC power outletusing
the AC adapter. It will operate from its internal battery for about 4 hours. To conserve the battery, itis a
good practice to use AC power whenever it is convenient.

If the battery needs recharging during operation, a "beep” will sound and the message "LOW BAT"
will appear on screen. The test set will continue to operate satisfactorily for at least 15 minutes after the
warning beep. It takes about & hours fo fully recharge the battery (refer to SECTION 4.2 for more battery
maintenance information).

Before starting a test with the EZ-Tester you may need to perform certain preliminary checks and
setup procedures. If you are NOT recalling a setup from the STORE/RECALL memory file, you need to
perform certain setups manually from the TEST SETUP, CONFIGURATION SETUP and CAPTURE
EVENTS MAIN MENU functions described below.

TEST SETUP MENU - Used to set the operating mode and test signal interface
characteristics of the EZ-TESTER, and {o select the channel format or initial test
pattern {o be used during a test.

CONFIGURATION SETUP MENU - Used to setup basic EZ-Tester confrol and test
functions and to set the internal clock and calendar. These parameters are usually
set once and seldom used afterwards.

CAPTURE EVENTS MENU - Used fo select events including scheduled periodic test
summaries that will be placed into the Capture Memory during a test run. Captured
events are dateftime stamped as they occur and can be printed out after a test run,
along with any scheduled periodic test summaries and the final test summary.

IMPORTANT NOTICE
You should fabel and store frequently used basic setups in the
STORE/RECALL memory file of the EZ-Tester. This eliminates the need
to reset them manually each time you have to repeat a test. There are
three factory-programmed setups stored permanently in memory. Also,
you can program and store up to eight additional setups, each with a
descriptive label for guick and easy recall.
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SECTION 3.1
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Initial Turn On & Basic Setup Procedures (Continued)

Table 3-1. Initial Turn On & Basic Setup Procedure

INITIAL TURN ON
1 It AC power is avaifable, connect the AC Power Adapier to the AC outlet and to the 6.5 VDC connector on
the top panel of the EZ-TESTER.
CAUTION: Use only the AC Adapter supplied by Electrodata
2 Press [PWR} keyto turnon EZ-TESTER. The EZ-TESTER will begin a self test and momentarily display
its serial number, installed software version and revision level.
3 Press [F1] HLDSCRN to freeze the display if you wish to read the information on screen. Press [F1}
RESUME to release.
if the power-on self test fails, refer to SECTION 4 of this manual for assistance. If the self test passes, the
EZ-TESTER will display the first page of the MAIN MENU and is ready for use.
TEST SETUP
1 Move cursor on MAIN MENU screen to TEST SETUP {cursor defaults to this position after completing the
power-on self test) and then press [ENTER] (TEST SETUP MENU screen appears).
2 Use cursor, arrow keys, function keys {F1-F4) and [EDIT] key to sefect setups from the foliowing TEST
SETUP menu functions (according to your test requirements):
a | OPERATING MODE (aiso set INPUT TERMINATION & OUTPUT LBO switches):
MON-IS:  Set INPUT TERMINATION switch to MON or BRDG
TEST-IS: Set INPUT TERMINATION switch to TERM, MON or BRDG depending on circuit
patching/Set QUTPUT LBO attenuation to match output signal level requirements of test
line
TEST-0S: SetiNPUT TERMINATION swiich to TERM/Set CUTPUT LBO attenuation to match output
signal level requirements of test line
b | CODING FORMAT: Select line code-AMi or BBZS-to mafch test line
(EZ-TESTER will autoconfigure to input signal coding format)
c | FRAMING FORMAT: Select D format, ESF, SLC-96 or unframed to match fest line
(EZ-TESTER will autoconfigure to input signal framing format)
d | TRANS CLK SOURCE: Select source of clock to control transmit signal of EZ-Tester - TEST-0S mode
only/Select [F1} INTERNAL clock or [F2] to recover clock from incoming signat
e | CHANNEL FORMAT: Press [F1] FULL 1 to turn off CHANNEL ACCESS; or press [F2] or [F3] to select
VF or data channe! bandwidth; or press [F4] to set fractional T1 channel format - refer to SPECIAL
OPERATING FUNCTIONS for fractional Tt setup procedures
f | CHANNEL NUMBER: Select number of DATA channelundertest/NOTE: referto VF CHANNEL ACCESS
or optional DIAL/SUPERVISION functions if testing VIF channels or trunk circuits
g | TEST PATTERN: Press [EDIT] key and then move cursor to select test paftemn for out-of-service testing
h | TESTLENGTH: Press [F1] TIMED and then press {EDIT] o set duration of test run (using cursor and
up/down arrow keys); or press {F2] CONT for continuous testing with no automatic timeout (testrun
must be shut off manually)
3 Press [MENU] to return to MAIN MENU screen

(Table continued on next page)




SECTION 3.1

Initial Turn On & Basic Setup Procedures (Continued)

Table 3-1. initial Turn On & Basic Setup Procedures (Continued)

oW

o [ (= JUPWR I o T & ]

CAPTURE EVENTS SETUP

From MAIN MENU screen, scroll cursor down t6 CAPTURE EVENTS and then press JENTER]
{CAPTURE EVENTS screen appears/cursor defaults to CAPTURE EVENTS position).

Check to see if there are any captured events (from previous test runs) that are currently stored in
memory {press [F1] CLEAR {o erase thase events from memory}. To obtain a record of these events
before erasing them, connect a printer to the EZ-TESTER and press [F2] PRINT.

' Move cursor to CAPTURE OPERATION and turn function OFF or ON using functions keys [F1] and

fF2). iffunction is turned ON, use cursor, arrow keys and function keys to ENABLE the testevents that
you want to capture during a test run; and to DISABLE the ones that you don'twant to capture (refer to
SECTION 2 for descriptions of these test events).

Move cursor to SCHEDULED SUMMARY and press [F1] to DISABLE the function; or press {F2]
TIMED to set the time interval for periodic test summaries {o oceur during a test run.

Press [EDIT] key, then use arrow keys to settime interval in hours, minutes, and seconds (00:00:00)
from start of test run. Press [ENTER] to return o initial screen, then press [MENU] to return to MAIN
MENU,

CONFIGURATION SETUP

From MAIN MENU screen, scroll cursor down toc CONFIGURATION SETUP and then press ENTER].

Use arrow keys, function keys and [EDIT) key to set the following EZ-TESTER contro! functions
displayed on screen, as appropriate to your particular test requirements:

AUTO SHUT OFF: Power turns off automatically after 15 minutes of no activity

DISPLAY BACKLIGHT: ON, OFF or AUTO--off after 60 seconds of no aclivity/back on when any key
is pressed

AUDIBLE ALARM: Beep sounds each time a selected test event occurs during a test run

LEVEL DISPLAY: Select D51 signal level display format (dBdsx or volts p-p}

FILL DATA: Fill all channels with ALL ONES or IDLE pattern, except test channel

SET SIGNALING: Set output signaling bits in test channel {AB or ABCD if ESF)

BIT ERROR INSERT: Insert single bit errors into D81 output signal; or insert errors at selected fixed
rates

BPV ERROR INSERT: (same as bit error insert}

Check CURRENT DATYE & CURRENT TIME displayed at bottom of screen. if correct, press IMENU]
twice to return to top of MAIN MENU. i not correct, proceed to STEPS 4-6 .

Using down arrow key, scroli cursor to CURRENT DATE 00:00:00 {month:day.year) and then press
{EDIT] {cursor defauits {o MONTH). Use up/down arrow keys to set current MONTH:
{01-12),

Press right arrow key to select DAY and use up/down arrow keys to sef current day (01-31). Press right
arrow key to select YEAR and use up/down arrow keys to set current year (00-99).

Press [ENTER] and then press IMENU] to return to MAIN MENLU screen.

{Table continued on next page}
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SECTION 3.1

Initial Turn On & Basic Setup Procedures (Continued)

Tabile 3-1. initial Turn On & Basic Setup Procedures (Continued)

LABELING & STORING CURRENT SETUPS IN MEMORY

From MAIN MENLU screen, scroli cursor fo STORE/RECALL SETUPS, then press [ENTER].

Tolabel and store the basic setups just completed, move cursorto an unused file number (1-8) and then
press {F2] LABEL (cursor defaulfs to first character position displaying the letter A).

NOTE: Create a descriptive label for the setup {up to 16 numbers andlor
letters) and write it down to facilitate entering it in the EZ-TESTER

Scroll up/down arrow keys to select first character {letter or number) and then press right arrow key to
move cursor to second position.

Scroll up/down arrow keys to select second character and then press right arrow keyto move cursor fo
third position. Continue this process until the label is completed. Use {F1}INSERT and [F2] DELETE
keys to make corrections or changes to the iabel displayed.

When [abelis complete, press [ENTER] fo return fo the MAIN MENU screen (current basic setupis now
tabeled and stored in the selected memory file).

RECALLING A BASIC SETUP STORED IN MEMORY

From MAIN MENU screen, scrolf cursor to STORE/RECALL SETUPS and then press [ENTER].
Torecall a user-programmed sefup, move cursor to the setup labelffile number {1-8) and then press
[ENTER] (EZ-TESTER autoconfigures to selected setup, returns to MAIN MENU, and is ready to start
a test).

Torecall 1 of 3 factory-installed setups, press [F1] FACTORY. Move cursor to factory setup that you
want to recall (file 1-3} and then press [ENTER] (EZ-TESTER autoconfigures fo the factory sefup
selected, returns to MAIN MENU, and is ready to siart a test).

MANAGING THE BASIC SETUP MEMORY FILE

To delete a user-programmed setup from a {ile, move cursor to the setup labelffile number (1.8} and
then press [F3] ERASE (setup is erased from memory}.

To change an existing stored setup to the current EZ-TESTER setup (TEST SETUP,
CONFIGURATION SETUP and CAPTURE EVENTS), move cursor to the labelffile number (1-8) and
then press [F2] UPDATE. Press [F1] YES to change the stored setup to the current setup and retumn
to MAIN MENU (label remains the same).

SETTING UP THE AUXILIARY PORT

To setup the RS 232 interface characleristics of the AUXILIARY PORT to match the setup of the
connacting device, scroll down the MAIN MENU to AUXILIARY PORT and press [ENTER].

Set the cursar io each parameter displayed on screen, inturn, and then press the appropriate function
key ([F1], [F2] or [F3]) 1o make the selection.

When finished, press [MENU] to return to the MAIN MENU screen.
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SECTION 3. EZ-TESTER Operation (Continued)

3.2 PERFORMING BASIC TESTS

Basic tests performed by the EZ-TESTER include in-service monitoring, out-of-service T1
span testing, and VF channel testing (with T1 in or out of service). Remember, before starting a test,
follow the turn on and basic setup procedures described in SECTION 3.1.

In-Service DS1/DS0 Moniforing

In-service monitoring involves patching the input of the EZ-TESTER to one side of a T1 line
using a DSX-1 MON jack or any bridging test point. Major test functions that you can perform in this
mode are summarized below (refer to Table 2-6, SECTION 2 for a detailed list of monitoring functions).

T1 Transmission
DS1 signat status & alarm monitoring
D81 signal level & frequency measurements
Timing measurements (slips & wander)
DS1 Error Performance Measurements
Error counts & error rates
Errored seconds
CCITT G.821 error performance (availablefunavailable test time)
DS0 Channels
Measure signal level & frequency
View AB or ABCD signaling bit status in selected channel or all 24 channels simultaneously
Listen to channel signalsivoice transmissions
Capture and display dialed digits in selected channel
Incoming VF signals in selected channel are passed to external jack
TEST Results
View current and final error performance measurements on screen
Quick print end-of-test summary
Print alarm/status events, scheduled test summaries, and end-of-test summary stored in
CAPTURE EVENTS memory {when setup and activated)

Table 3-2. In-Service DS1/DS¢ Monitoring Procedures

SETUP & PATCHING

1 Press [PWR] key and then perform the basic setup procedures described in Table 3-1 (as appropriate
to your fest requirements).

NOTE: Iifyouenable the CAPTURE EVENTS function for this test run, you should
CLEAR the memory file of any test events captured during previous test
FUns.

2 Sef INPUT TERMINATION switch to MON (if patching to 2 DSX-1 monitor fack) or to BRDG if patching
to a bridging test point.

3 Using a paich cord, connect the sice of the T1 line that you wish to test to the RX input jack of £2-
TESTER. The SIGNAL PRESENT and FRAME SYNC STATUS lamps should light (the B8ZS
STATUS lamp wilt light if B8ZS line coding is detected). Check fo see that no ALARMS lamps are lit.

(Table continued on next page)}
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SECTION 3.2 Performing Basic Tests (Continued}
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Table 3-2, In-Service DS1/DS0 Monitoring Procedure {Continued)

SETUP & PATCHING (continued)

If the FRAME SYNC STATUS lamp is not I, scroll cursor in MAIN MENU fo AUTO
CONFIGURATION, press [ENTER], and walch screen. The coding and framing formats wiil be
displayed as they are detected by the EZ-TESTER, andthe FRAME SYNC STATUS lamp should light.

Tomake slip orwander measurements, connect another paich cord fromthe EZ-TESTER REF jack to
ihe other side of the T1 line (if circuit is loop timed) or to a network clock (if circuit is network timed).

RUNNING A TEST

Press the [RESTART] keyto start a test run (this zeros all error counters and starts the test length time
clock}. The RUNNING staus lamp lights and the firsi page of the 7-page RESULTS screen appears.

A large NO ERRORS message is displayed on screen (if errors are not ocourring), with frequency and
level* measurements of DS1 signal, and a summary of current test setups (for convenience, this
summary is repeated on each page of the RESULTS screen).

*NOTE: When EZ-TESTER input fermination is set {o MON, the input signal is
amplified 20 dB to compensate for the loss in the resistor-isolated DSX
MON jack.

Iferrors occur, the NO ERRORS message is replaced by a cumulative error count summary. Scroll [F1]
PAGE-UP and [F2] PAGE-DN to view ali of the current error measuremenis on pages 2-7 of the
RESULTS screen.

During & test run, check the ALARMS and STATUS lamps o observe if any circuit disruptions have
occurred, The affected ALARMS andfor STATUS lamps will flash on and off if the circuit was disrupted
but has been restored. Press [F3] CLR-HST (cfear history) fo stop the flashing.

Scroli to page 5 of the RESULTS screen if you wish to check the ELAPSED TIME of the test run and
the TIME REMAINING (if testlength is not continuous). You can sfop the test run manually atanytime
by pressing [F1] STOP (scroil [F4] more if function is not displayed).

Atthe end of atimed test run, a beep will sound and the RUNNING lamp will turn off, Scroli [F1] PAGE-
UP and [F2] PAGE-DN to view the end-of test results displayed on pages 1-7 ofthe RESULTS screen.

ifa printeris connected tothe EZ-TESTER and ready to print, press [F2] PRINT to printout a quick end-
of-test summary (also refer o PRINTING THE TEST RESULTS below).
PRINTING THE TEST RESULTS

Connect a printer to the EZ-TESTER AUXILIARY PORT and setup the R5-232 interface to match the
printer.

To printout the complete final test results stored in the CAPTURE EVENTS mameory (alarm/staius
events, scheduled test summaries, and the end-of-test summary), press [MENU] and scroll cursor to
PRINT and then press [ENTER] {the PRINT MENU appears).

Scroll the cursor to CAPTURED EVENTS, then press [ENTER] (printer should start printing}.

NOTE: This comprehensive end-of-test report can also be obtained from the print
command in the CAPTURE EVENTS MAIN MENU function.

(Table continued on next page)




SECTION 3.2 Performing Basic Tests (Continued)

Table 3-2. In-Service DS1/DS0 Monitoring Procedure {Continued)

CHANNEL MONITORING

NOTE: EZ-TESTERmusthe setio 56x 1 or64 x 1 CHANNEL FORMAT te access
channels (see TEST SETUP MENW)

1 From MAIN MENU, scroli cursor to VF CHANNEL ACCESS and press [ENTER] (cursor defaults to
CHANNEL NUMBER).
2 With cursor on CHANNEL NUMBER, scroll [F1] NEXT or [F2] PREVIUS to select the channalthat you

want to monitor (01-24).

3 Data bit {or information bit) and signaling bit status inthe selected channel is displayed at the botfom of
the screen (clear box=0/shaded box=1). To listen on the channel, press and hold +/-[VOL] key to set
volume level {use ear phones if environment is noisy).

4 The frequency and level measurements of any tones in the channel are also displayed atthe bottom of
the screen. Formore extensive VF channel measurements, connact a Vi tesiset (e.g TIMS) tothe 15-
pin D connector on the front panei of the EZ-TESTER (any VF signalin the selected DS0 channel also
appears on pins 5 and 13 of this connector).

5 To view the signaling bit status in all 24 channels simultaneously, press [MENU] and scroli down to 24
CHANNEL SIGNALING and then press [ENTER] {clear box=0, shaded box=1).

6 To return to the channe! access screen, press [MENU and scroll up to VF CHANNEL ACCESS, then
press [ENTER].
7 To capture and display dialed digits in a selected channel, press [MENU] and scroll cursor to

DIALISUPERVISION (if option installed), and press [ENTER]. Move cursortotop of screenandpress
{EDIT] to display DIAL/SUPERVISION SETUP menu. Move cursorta DIAL METHOD and selecttype
of dialing using function keys, then press [ENTER].

8 Move cursor o RECV DIAL SEQUENCE and press [F1] CAPTURE. Dialed digits transmitted in
channelwill be displayed on screen. Press [F1] PAUSE to stop capturing digits or [F 2] CLEAR toerase
digits on screen.

Out-of-Service T1/D81 Testing

Qut-of-service T1/DS1 testing provides a means of stress testing T1 spans using a variety of test
patterns to verify performance during installation. itis also used to froubleshoot existing T1 spans, to isolate
or sectionalize faulty equipment, and to verify circuit performance when repair work is completed.

Qut-of-service testing is accomplished in either a point-fo-point {or end-to-end) moede; orina T1
loopback mode. In the point-fo-point mode, an EZ-TESTER is pafched to each end of the T1 span. in the
loopback mode, an EZ-TESTER terminates the send and receive circuits at one end of the T1 span, with
the far end of the T1 span looped back.
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SECTION 3.2 Performing Basic Tests (Continued)

Qut-of-Service T1/DS1 Testing (Continued)

Looping a T1 spanis usually accomplished remotely by sending coded signals fromthe EZ-TESTER
to a far-end device containing a loopback switch (e.g. smart jack, network interface unit or CSU). |n this
manual, the loopback test mode will be used to describe the basic out-of-service test procedures.

The basic T1/DS1 test functions that you can perform in the out-of-service mode are summarized
below (refer to Table 2-7, SECTION 2 for a detailed list of out-of-service test functions).

Setup Functions
Line buildout (LBO) attenuation (0, -7.5 or -15 dB) for cutput signat level coordination
Remote loopback switching (fransmit standard and user-programmabile loop up/down codes)

T1 Transmission
0851 signal status & alarm monitoring
DS1 signal level & frequency measurements
DC loop current measurement (repeatered metallic spans)
Distance to loopback measurement (based on propagation delay of DS1 signal }

DS1 Error Performance
Transmit industry-standard and user-defined test patterns with error insertion capability
Multipatiern Quick Test function (5 seconds each pattern)
Bit error counts and bit error rate measurements
Errored seconds measurements
CCITT G.B21 performance measurements {available/unavailable test times)

Test Run Results
View current and final test results on screen
Quick print end-of-test summary
Print alarm/status events, scheduled test summaries, and end-of-test summary stored in
CAPTURE EVENTS memory (when setup and activated)

Table 3-3. Out-of-Service T1/DS1 Test Procedure

SETUP & PATCHING {Loop Testing)

1 Press [PWR] key and then perform the basic setup procedures described in Table 3-1 (as appropriate
to your test requirements).

NOTES: Make sure that CHANNEL FORMAT in TEST SETUP MENU is setto
FULL T1 (selected by pressing [F1i] key). Also, if you enable the
CAPTURE EVENTS function for this test run, you should CLEAR the
memeory file of any test events captured during previous test runs.

2 Set INPUT TERMINATION swiich to TERM; and the CUTPUT LBO swilch to 0, -7.5 or -15 dB
(according to the output signal level requirements at the T1 line test access point).

3 Patch RX input and TX output jacks of EZ-TESTER 1o DSX OUT/IN jacks associated with T1 line under
test (T1 line is now out of service and terminated with the EZ-Tester).

(Tabte continued on next page)
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SECTION 3.2 Performing Basic Tests {Continued)

Table 3-3. Out-of-Service T1/DS1 Test Procedure (Continued)

SETUP & PATCHING (Continued}

Press [MENU] (if MAIN MENU screen is not displayed) and scrofl cursor to LOOPBACK/SPAN
CONTROL, and then press [ENTER] to display CSU/NIU CONTROL screen.

Seroll cursor to LOOP CODE and select type of code from function key menu {[F1}-[F4]).

If tasting an ESF circuit, move cursor to ESF LOOP CODE and select [F1] IN-BAND (standard loop
codes sent in band), or [F2] DATALINK (loop codes sent in ESF datalink}.

Move cursorto CSUINIU OPERATION and press [ENTER] or [F1] LOOP-UP to send loop-up code to
far-end loopback switch. Message LOOPING UP CSU/NIU appears on screen.

When the inophack switch activates and the transmitted test pattern returns to the input of the EZ-
TESTER, the message OPERATION COMPLETE will appear on screen. The SIGNAL PRESENT,
FRAME SYNC and PATTERN SYNC STATUS lamps wili light (along with the B8ZS lamp if a B8ZS
line coded signal is detected).

For a quick PASS/FAIL check of line performance, press [F4] Q-TEST and watch the screen for results
(5 or 6 patterns transmitied in succession for 5 seconds each). Press [ENTER] whentestis completed.

RUNNING A TEST

Press the [RESTART] key to start a test run (this zeros all error counters and staris the test length time
clock). The RUNNING status lamp lights and the first page of the 7-page RESULTS screen appears.

A large NO ERRORS message appears on screen if errors are NOT occurring. The DS1 frequency,
level and deloop current measurements are displayed on screen along with a summary of current setups
(for convenience, this summary is repeated on each page of the RESULTS screen).

Chack this information carefully to verify that the transmission measurements and the EZ-TESTER
satups are correct.

If errors are occurring, the NO ERRORS message s replaced by a short summary of current error
measurements. Youcan scrolithe pages ofthe RESULTS screen to view all current measurements and
to check the test run LAPSED TIME and TIME REMAINING (if running a timed test).

You can stop the test run manually af any time by pressing [F1] STOP (scroll [F4) more if function is
not displayed).

Atthe end of a timed test run, a beep will sound and the RUNNING status lamp will turn off. Scroll {F1]
PAGE-UP and [F2] PAGE-DN fo view the end-of-test results displayed on pages 1-7 of the RESULTS
screen.

if a printer is connected fo the EZ-TESTER and ready to print, press [F2] PRINT for a guick printout of
the end-of-test summary (also refer to PRINTING THE TEST RESULTS on next page).

{Table continued on next page)
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SECTION 3.2 Performing Basic Tests (Continued)

Tabie 3-3. Out-of-Service T1/D81 Test Procedure {Continued)

PRINTING THE TEST RESULTS

1 Connect a printer fo the EZ-TESTER AUXILIARY PORT and setup the R5-232 interface to match the
printer.

2 To printout a report of the complete final fest results stored in the CAPTURE EVENTS memory file,

press [MENU] and scroll cursor to PRINT, and then press [ENTER] (the PRINT MENU appears),
3 Scroll the cursor to CAPTURED EVENTS and then press {ENTER] (printer should start printing).

NOTE: This comprehensive end-of-test report can also be obtained from print
command in the CAPTURE EVENTS MAIN MENU function.

VF Channel Testing

The channel access functions in the EZ-TESTER provide a means of performing VF transmission
and signaling tests on T1 lines terminated with a channel bank, SLC-86 terminal, digital switch or PBX.
Channel tests can be performed with the T1 line in or out of service.

In the in-service mode, the EZ-TESTER is connected in series with one side of the T1 line using the
RX/TX jacks. After the connection is made, the DS1 bit stream passes through the infout circuits of the EZ-
TESTER undisturbed. A single channel can then be taken out-of-service for one-way dropfinsert testing
without disturbing the remaining 23 channeils.

In the out-of-service mode, the EZ-TESTER terminates both the transmit and receive sidesofa T1
line. This mode allows you to perform full two-way channel transmission and signaling tests during
installation of new trunk circuits and fo troubleshoot existing channel banks and digital switches.

The EZ-TESTER channel test functions are summarized below (refer to Table 2-8 on page 45 for
a complete list of channel test functions).

Basic test Functions
Set outgoing AB or ABCD signaling bits (on/off-hook signaling)
View incormning signaling bits (test channel or all channels
View incoming data (or information) bits in test channel
Send digital milliwatt fest tone/Measure frequency & level of test tones
Talk and listen on channel
External access to VF channels (for external VF test set)
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SECTION 3.2 Performing Basic Tests (Continued)

VF Channel Testing (Continued)

Dial/Supervision Functions (reauires Option 06 with or without Option 08
Display incoming & outgoing AB or ABCD signaling bits
Send wink, dialing and ringing signals
Emulate ground start/loop start signaling operations
Measure wink duration and wink delay
Display incoming dialed digits in test channel
Disable echo cancelers

Table 3-4. VF Channel Testing Procedure

SETUP & PATCHING {T1 Out-of-Service}

1 Press [PWR] key and then perform the basic setup procedures described in Table 3-1 (as appropriate
{o your test requirements)

NOTE: ForVF channel testing, make sure that CHANNEL FORMAT in TESY
SETUP MENU is setfo 64 x 1

2 Set INPUT TERMINATION swiich to TERM; and the OUTPUT LBO switch to 0, -7.5 or 15 dB
{(according to the output signal level requirements at the T1 line test access point}

3 Patch RX input and TX output jacks of EZ-TESTER to T1 line DSX OUT/IN jacks (the T1 line is now
out of service and terminated with the EZ-TESTER).

BASIC CHANNEL TESTING {Channel Alignment/Talk & Listen)

NOTE: Havesomeone assistyou atthe farend channelbankwith a VF testset
and a butt set.

1 From MAIN MENU screen, scroll cursor to VF CHANNEL ACCESS and then press [ENTER] (VF
CHANNEL ACCESS screen appears and cursor defaulfs to CHANNEL NUMBER).

2 Scroll {F1] NEXT or [F2] PREVIUS fo select test channel.

3 Ifyou need to go OFF-HOOK te hold the channel for testing, move cursorto SET SIGNALING and then

press [EDIT). Setthe signaling bits tothe appropriate off-hook format using the leflright arrow keys and
function keys [F1] and [F2].

4 Move cursor to CHANNEL DATA and select {F2] DIG-MW (press [F4} more if this function is not
displayed).

The tester at the far-end can now measure the frequency and level of the 1000 Hz test tone at the VF
output. These measurements will reveal if the frequency has been offset and if channel alignment is
correct.

5 To perform the measurements in the opposite direction, have the far-end tester put a testtone inthe VF
input of the channel under test. The frequency and level of this incoming test tone are displayed atthe
bottom of the screen.

6 Have the far-end fester connect a butt set to the VF output of the channel under test. You cantalk and
listen over the channel using the push-to-TALK microphone key and the built-in speaker (press and hold
the + VOL - keys to set the sound volume).

{Table continued on next page)
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SECTION 3.2 Performing Basic Tests {(Continued)

64

Table 3-4. VF Channel Testing Procedire {Continued)

OPTIONAL DIALISUPERVISION OPERATIONS (2-Way Trunk Testing Setup)

Press [MENU] key and scroli the cursor to DIALISUPERVISION and then press [ENTER] (the
DIAL/SUPERVISION screen appears and the cursor defaults to OPERATION).

Move cursorto top of screen and press [EDIT] to display ihe DIAL/SUPERVISION SETUP menu. Move
the cursor to each menu item, in turn, and use function keys [F1-F4] to make your sefections. For
exampta, to select the following setups:

CHANNEL DATA: [F2] IDLE (press [F4] more if function not displayed)
*TRUNK TYPE: [F3] L-START {loop start)

*EMULATE: [F1] FXS {foreign exchange station eguipment)
DIAL METHOD:  [F2] DTMFE

*In this example, the EZ-TESTER is setup to emulate a loop start FXS channel unit testing
towards an FXO channel unit in a switching office,

Press [ENTER] to return to the DIAL/SUPERVISION screen (current sefup is displayed at top of
screenj.

SIGNALING SUPERVISION, DIAL & TALK TESTING ON TRUNK CIRCUITS
{using current setup example)

Move cursor to CHANNEL NUMBER and scroll function keys [F1] and [F2] fo select the test channel
(01-24),

CAUTION: Ifthe you are testing on an in-service span, the Channel Data parameter should
be set to Transparent TRNSPNT before the Channel Number is changed.

Move cursor to SEND DIAL SEQUENCE and press [EDIT] to enter a telephone number. 1fyou have
stored the telephone number previously, press [F1] USER and scroll the cursor {o the file containing the
number, then press [ENTER] {telephone number in file will appear on screen under SEND DIAL
SEQUENCE).

Move cursorto OPERATION and then press [F1} DIAL {FX signaling protocol is sent automaticalfy and
dial sequence is output when dial tone is received from far end).

When calied party answers you can tatk and listen using the push-to-TALK key and the built-in speaker
(press and hold the + VOL. - keys to sef sound volume).

NOTE: You can follow the above procedures to select other TRUNK TYPES,
to emulate other LOOP/GROUND START trunks; to draw dial tone and
output a telephone number (foward a digital switch); or to send RING
signals in the channel (fowards the station equipment to ring the local
loop).

These functions allow you to test channel signaling and ringing and to talk and listen on the circuit,

{Table continued on next page)




SECTION 3.2 Performing Basic Tests (Continued)

Table 3-4. VF Channel Testing Procedure (Continued)

OPTIONAL DIALISUPERVISION OPERATIONS {Continued)

Wink Testing Interoffice Digitai Trunks

Move cursor to top of DIALISUPERVISION screen and press [EDIT] key to dispiay setup menu. Use
cursor and function keys [F1]-{F4] to setect the type of trunk and dialing required forthe channel under
test. Press [ENTER] to return fo the DIAL/SUPERVISION screen.

Move cursorto CHANNEL NUMBER and sefecttest channel (01-24) by scrolling function keys {F1] and
[F21.

Move cursor to OPERATION and press [F3] ME-WINK (scroli [F4] more if function is not displayed).
EZ-TESTER automatically sends off-hook signal to far end and waits for wink back signal,

The delay to wink {delay from time of seizure to receipt of wink) and the duration of the wink are displayed
on screen in milliseconds.

Originating Calls on Wink Start Digital Trunks

Perform DIAL/SUPERVISION setup required for the test channel {as described previously).

From DIAL/SUPERVISION screen, move cursorfo SEND DIAL SEQUENCE and press {EDiT] toenter
atelephone number. Ifyou have stored the number previously, press [F1] USER and scroll the cursor
fo the file containing the number, then press [ENTER] (telephone number in file wili appear on screen
under SEND DIAL SEQUENCE}).

Move cursor o OPERATION and press [F2] WNK-ORG. EZ-TESTER automaticaily sends off-hook
signal to far-end switch and waits for wink back. When wink back is detected, the SEND DIAL
SEQUENCE number dispiayed on screen is output.

When calling party answers you cantalk and listen on the channel using the push-to-TALK key and the
internal speaker.

Answering Wink Supervision on Wink Start Digital Trunks

Perform DIAL/SUPERVISION setup required for the test channel {as described previously).
NOTE: You will need someone at the far end to originate a call on the test channel.

From DIAL/SUPERVISION screen, move cursor 1o OPERATION and press [F1] WNK-ANS. Have
assistant at far end go off hook and dial a number.

When off-hook signal is detected by EZ-TESTER it answers with a wink signal (momentary off-hook)
and waits for incoming dial sequence. Received dialed number is displayed on screen under RECV
DIAL SEQUENCE. To verify dialing accuracy, move cursor to RECV DIAL SEQUENCE. Have
assistant at far end dial a number {number will appear on screen). Repeat this process as often as
necessary to verify the accuracy of dialing equipment.

Press [F2] CLEAR fo erase numbers currently on screen.

Press {MENU] to return to MAIN MENU.
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SECTION 3.3 Special Functions

The EZ-TESTER includes the following special functions and options to complement its basic test
functions and to expand its capabilities.

Printing {using external printer)

Pulse Shape Analysis {screen display & printout)
Delay to Loopback Measurement

ESF Datalink Monitoring & Control (ANS] T71.403)
Monitoring & Testing Fractional T1 Circuits
Confrol of T1 Spans Using Addressable Devices
Teletrend and Westell Performance Monitor Data Retrieval
Primary Rate {SDN Testing

DBS Channel Testing

SLC-96 Datalink Monitoring & Control

Viewing Channel Data

Terminal Emulation

CSU/NIU Emulation

Remote Control Operation

GR-303 Test Access

S87 Capture/Analysis

Computer Enhanced Testing {Using Windows)

Printing

The EZ-TESTER should work with any standard RS5-232 serial printer with printing widths of 40 or
80 columns. The following 8 printing functions are available in the EZ-TESTER from the MAIN MENU
PRINT function.

Table 3-5. Main Menu Print Functions

*LAST RESULTS Last end-of-test summary (from the RESTART test run function}

*CAPTURED EVENTS Test run alarmfstatus events and test summaries stored in the
CAPTURE EVENTS memaory file

CURRENT SETUPS Printout of the current setup configuration of the EZ-TESTER (setups

selected from the TEST SETUP, CONFIGURATION SETUP, and
CAPTURE EVENTS main menu functions)

USER SETUPS List of the user-defined setups stored in the STORE/RECALL main
menu function
USER TEST PATTERNS List of user-defined tesf patterns currently stored in the TEST SETUP

main menu funciion

*CAPTURED CHANNEL DATA Report containing 256 bytes of channel data captured in the VIEW
CHANNEL DATA main menu function

*RETRIEVED PM DATA Report of T1 performance statistics retrieved from a Westefl NiU/PM
using PM TEST ACCESS main menu option

*CAPTURED PULSE SHAPE Graph of pulse shape and list of pulse shape measurements captured
in PULSE SHAPE ANALYSIS main menu option

* These print command functions are duplicated in the respective MAIN MENU functions (LAST RESULTS
print function is duplicated in the RESTART test run function).
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SECTION 3.3 Special Functions (Continued)

Table 3-6. Printer Setup Procedtre

1 Press JPWR] key to turn on EZ-TESTER and scrolt cursor down MAIN MENU fo AUXILIARY PORT,
then press [ENTER] to display the AUXILIARY PORT MENU (the cursor defauits to INTERFACE
TYPE at {op of screen).

2 Using the cursor and the function keys ([F11-[F3], select the interface parameters listed in the
AUXILIARY PORT menu to match the external printer that you intend o use.

NOTE:  If you are using the Electrodata LP-1 printer, the correct settings are
listed on a {abel affixed to the bottom of the unit.

3 Connect printerio the AUXILIARY PORT using the "Y" ribbon cable supplied with the EZ-TESTER and
turn it on (check to see that the printer is equipped with sufficient paper).

4 To test the printer, press the [MENL key and scrolt the MAIN MENU cursor to PRINT, then press
[ENTER].

5 Scroll the cursor to CURRENT SETUPS and press [ENTER] (a report of the currently selected EZ-

TESTER setups should start printing)

NOTE: If printer fails to start or prints incorrectly, check the setup parameters
in the AUXILIARY PORT and in the printer to see that they agree.
Contact Electrodata if you cannot get your printer fo work with the EZ-
TESTER.

The printer can now be operated from the main menu PRINT function, as described in the test above,
or from any printcommand function key located in the 5 other MAIN MENU functions (identified on the
previous page).

Pulse Shape Analysis

Distorted T1 pulses are a source of transmission errors and the shape of the pulses should be
analyzed when troubleshooting problems in T1 facilities. T1 pulse shape has been standardized at two
interface points on a T1 ling; at a DSX-1 interface (AT&T Compatibility Bulletin CB-119/ANSI specification
T1.102) and at a customer premises Network interface (ANSI| Specification T1.403).

The two standards each include a pulse shape mask that defines the boundaries of the respective
pulse shape specifications (pulse width, rise/fall times, and % overshoot/undershoot). Both of these masks
are stored in the EZ-TESTER. During a test, the incoming T1 pulses are superimposed on the selected
mask and displayed on screen for easy comparison. Also, pulse shape graphs and measurements can be
passed to an external printer for a hardcopy record.

Comparative pulse shape tests can be performed only at the specified interface points. For
accurate measurements, the T1 line must be taken out of service so that it can be properly terminated in 100
ohms by the EZ-TESTER. Also, it is also important to use a low ones-density test pattern (e.g. 1:7) to
eliminate adjacent pulse interference during the measurement.
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SECTION 3.3 Special Functions {Continued)

Table 3-7. Pulse Shape Test Procedure

NOTE: The EZ-TESTER mustbe patchedto a DSX or Nl test point in a termination
{out-of-service) mode to perform pulse shape analysis {also, the levetofin
coming pulses must be at least -4 dBdsx).

1 Setup EZ-TESTER for out-of-service testing and patch it to the line as described in Tables 3-1 and 3-3
(select the 1.7 test pattern to avoid adjzcent puise inferference)

2 From MAIN MENU screen, scroli cursor{o PULSE SHAPE ANALYSIS and then press [ENTER] (pulse
shape of last captured DS1 signal, if any, is displayed on screen with PASS or FAIL message if
reference mask used).

3 To delete the mask, or o select either the T.403 mask (DSX standard) or the CB-119 masgk (Nt
standard), press [F4] MASK and then press [F1], [F2] or [F3] to make the selection. Press [F4lmore
to return to the previous function key menu.

4 Press [F2] CAPTURE to capture and display the pulse shape graph of the incoming DS1 signal {with
PASS or FAIL message if MASK is used, and time and date of capture).

5 Press {F1] STATS todisplay the pulse shape measurement statistics, input signal level (dBdsx orvolis
p-p}, and time and date of capture. Press [F1] GRAPH to return to pulse shape display and to the
previous function key menu.

[ If a printer is connected to the EZ-TESTER, press {F3] PRINT to obtain a hardcopy record of the
captured pulse shape graph and statistics.

NOTE: This prin{ command is duplicated in the main menu PRINT function

Distance to Loopback Measurement

The distance to loopback (delay) measurement function provides a means cf identifying the location
of a T1 circuit device (e.g. repeater) that is in a loopback mode and for DS1 signal path delay comparison.
This measurement is performed in the out-of-service mode and is based on the propagation delay of the DS1
signal.

Table 3-8. Distance to Loopback Measurement Procedure

1 Setup the EZ-TESTER for out-of-service testing and patch it to the T1 line as described in Tables 3-1
and 3-3 (EZ-TESTER SIGNAL PRESENT, FRAME SYNC and PATTERN SYNC lamps should light
to indicate that the T1 line is looped downstream).

2 From MAIN MENU screen, scrofl cursor to DELAY MEASUREMENT and press [ENTER]. ROUND
TRIP DELAY and ONE-WAY DISTANCE measurements to the loopback are displayed onscreen (refer
to engineering/installation records to identify the location of the lcopback).
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SECTION 3.3 Special Functions (Continued)

ESF Datalink Monitoring & Control/ANSI T1.403 (part of Option 03}

This optional function allows you to monitor Performance Report Messages (PRM's) transmitted in
ESF datalinks (in accordance with ANSI Standard T1.403) and collected and stored in ESF CSU's at the
network interface.

Also, you can transmit PRM's and monitor responses to emulate the T1.404 ESF performance
message function, with the ESF T1 line taken out of service.

Table 3-9. ESF T.403 Datalink Monitoring & Test Procedure

MONITORING ESF DATALINK PERFORMANCE REPORT MESSAGES

1 Setup the EZ-TESTER for in-service monitoring and patch to DSX MONjack of test line, as described
in Tables 3-1 and 3-2 {check lo see that SIGNAL PRESENT and FRAME SYNC status lamps are lit).

2 Seroll MAIN MENU cursorto ESF/SLC DATALINK and press [ENTER] to display T1.403 DATALINK
screen (press [F1] ESF if displayed; or, if necessary, return to TEST SETUP MENU and set framing
to ESF).

3 You can now VIEW the datalink PRM's received from the far-end CSU, error performance, and the

alapsed time clock displayed at bottorn of screen, Press [F1] CLEAR to erase current messages
displayed on screen and to reset the error counters and elapsed time clock to zero.
EMULATING THE T1.403 ESF PERFORMANCE REPORY FUNCTION

1 Setup the EZ-TESTER for out-of-setvice tesling and patch fo DSX IN/OUT jacks of test line, as
described in Tables 3-1 and 3-3 {set OPERATING MODE to TEST-0S8 or to TEST-IS).

2 Scroll MAIN MENU cursor to ESF/SLC DATALINK and press [ENTER] to display T1.403 DATALINK
screen {press [F1] if displayed; or, if necessary, return to SETUP MENU and se! framing to ESF).

3 Move cursor fo -SEND- MODE position and select sourca of PRM's to be transmitted in datalink using
function keys [F1] IIVE, [F2} FIXED or [F3] UNSCHED (refer to page 34 for a description of these
functions).

4 IfFIXED or UNSCHED MODE is selected, scroli down the -SEND- function menu and use function keys
[F1}-[F4] and [EDIT] key to select the following:

CRC EVENT: {CRC error range)

ASB'S: (Appiication Specific Bits)

UNSCHD MSG: {Select or program 8-bit unscheduled priority or command response
codeword message)

5 Continue to change the -SEND- messages while viewing the -RECEIVE - messages and error
performance af bottom of screen.

6 To reset the error counters and elapsed time clock to zero, move cursor to -RECEIVE- and press {F1]
CLEAR.
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SECTION 3.3 Special Functions (Continued)

Monitoring and Testing Fractional T1 Circuits (requires Option 01)

This option allows you to monitor and test fractional T1 (FT1) circuits using contiguous or
noncontiguous 56 x N or 64 x N time slots. The EZ-TESTER will autoconfigure fo the time slot assignments

inan FT1 circuit, and display the channel assignments on screen.

FT1 circuits can be monitored in-service to verify channel assignments and to measure error

performance, or taken out-of-service for bit error testing.
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Table 3-10. Fractional T1 Monitoring & Test Procedure

IN-SERVICE MONITORING

Setup the EZ-TESTER for in-service monitoring and patch to the circuit under test as described in
Tables 3-1 and 3-2 (SIGNAL PRESENT and FRAME SYNC status lamps should light).

Set MAIN MENU cursor to TEST SETUP and press [ENTER] to display the TEST SETUP MENU
screen.

Scroll the cursor down to CHANNEL FORMAT and press [F4] FT1. Next, press [F1] 56 X N or [F2}
64 X N fo select the time slot format of the FT1 circuit to be monitored (TIME SLOT SELECT screen
appears).

To verify the time slot assignments, press [F3] CLR ALL to ciearthe existing screen display, and then
press [F4] AUTG.

EZ-TESTER will autoconfigure to time slot assignments of incoming FT1 signal and display them on
screen (shaded squares=selected time siots; clear squares=blocked time slots)

Press [RESTART] keyto start atest runto measure the error performance ofthe FT1 circuit (RUNNING
status famp lights).

When test run is completed, you can view the results on screen or print out the test results (as described
previously).

QUT-OF-SERVICE BIT ERROR TESTING

Setup EZ-TESTER for out-of-service loopback testing and patch to the circuit under test as described
in Tables 3-1.and 3-3 (after looping the circuit, SIGNAL PRESENT & FRAME SYNC lamps shouid light,
PATTERN SYNC Jamp should be off uniess FT 1 channel selection is cofrect).

Set cursor to main menu TEST SETUP and press [ENTER]. Move cursor down to CHANNEL
FORMAT and press [F4} FT1, then press [EDIT] to display TIME SLOT SELECT screen (cursor
defauits fo 01 time slof).

Use [F1] SELECT {unblock) and [F2] DELETE (block} to select the time slots (01-24) to match the
authorized channel assignment (unblocked channels) of the FTt circuit, and then press [ENTER].
PATTERN SYNC lamp shouid now light if channel assignment of FT1 circuit is correct.

With PATTERN SYNC lamp ON, press [RESTART] o run an error performance test {view and pring
test results as previously described).




SECTION 3.3 Special Functions (Continued)

Control of T1 Spans Using Addressable Devices {Option 05)

This option is installed in the LOOPBACK/SPAN CONTROL main menu function of the EZ-
TESTER. Itis used to operate addressable loopback switches and maintenance devices used in intelligent
T1 spans devices.

The addressable repeaters and maintenance devices used in intelligent T1 spans are operated
remotely using binary-coded command and response signals. The binary-coded command signals are stored
in the EZ-TESTER and activated by simple keystroke commands. Coded response signals are translated
automatically and displayed on the EZ-TESTER screen in plain text.

The command and response signals used in addressable devices are not standardized, and
manufacturers develop their own system of binary codes. Option 05 supports the major manufacturers of
these devices.

For simplicity, Weste!l addressable devices will be used as examples in describing the step-by-step

procedures. All addressable devices operate similarly and you should have no difficulty in applying these
test procedures to T1 spans using other types of devices.

Table 3-11. intelligent T1 Span Testing Procedure

SETUP AND PATCHING

1 Setup the EZ-TESTER for out-of-service testing and patch to DSX-1 IN/OUT jacks on spanto be tested,
as described in Tables 3-1 and 3-3 (in TEST SETUP function, set CHANNEL FORMAT to [F1] FULL
™).

2 Scroll MAIN MENL cursor to LOOPBACK/SPAN CONTROL and press [ENTER] to display menu
screen,

3 Seroll cursor to OPERATING REGION and press [EDIT] to display selection menu. Move cursorto
select your operating region and press [ENTER].

4 Repeat STEP 3 {o select the following:

REPEATER VENDOR: WESTELL
MAINTENCE SWCH VENDR: WESTELL
TESTING POINT: [F1] DSX-1
DEVICE TYPE: [F2] REPEATR
5 With cursoron DEVICE TYPE: REPEATER, press [ENTER]{(REPEATER CONTROL. screen appears

with OPERATION; ARM-IN BAND and line STATUS displayed).

5] Press [F1] EXECUTE to send the ARM IN-BAND code down the span line (this code is the same as
the standard NIU loop up code). This function "ARMS" the loopback switches in the office and line
repeaters and loops up the NIU at the far end (SIGNAL PRESENT, FRAME SYNC and PATTERN
SYNC status lamps should light after arming occurs).

(Table continued on next page)
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SECTION 3.3 Special Functions (Continued)

Table 3-11. Intelligent T1 Span Testing Procedure {Continued)

STATUS should indicate SPAN ARMED and LOOPBACK PRESENT.

NOTE: The span repeater loopback switches must be ARMED to respond to
command and query codes. The switches will stay ARMED for two hours
or until a DISARMING code is senf down the span.

LOOPBACK TESTING & FAULT ISOLATION (using Westell's sequential repeater-loopback
feature and the EZ-TESTER Quick Test function)

1 Press [F4] Q-TEST to perform a quick test of the span and watch screen for results (if any FAILED
condifions occur the span is faulty). Press [ENTER] to return o REPEATER CONTROL screen.

2 To isolate the faulty span segment, press [EDIT] to display the OPERATION screen and move cursor
lo SEQUENTIAL LOOP-UP. Press {ENTER] {o dispiay REPEATER CONTROL screen and then press
[F1] EXECUTE.

3 The first repeater in the span wilt loopback {e.g Intelligent Office Repeater #1) and {OR #1 appears in

the STATUS display to indicate which repeater segment is now in loopback. Press [F4] Q-TEST to
quick test the looped repeater segment and waich the screen for resulis.

4 if this segment passes the quick test, press [F1] EXECUTE to loopback the next repeaterin line (&.9.
Intelligent Line Repeater#1). Office repeater#1 willloop down, and the STATUS message ILR#1 will
appear fo identify the next repeater that is now in loopback.

5 Again, press [F4] Q-TEST to quick test the second looped segment of the span. Repeat STEPS 4 and
§ until the faulty span segment is located.

6 When the fault locating test is completed, press [ENTER] to return to the REPEATER CONTROI.
screen, and then press [EDIT] to display the OPERATION menu.

7 Move cursor to DISARNM and press [ENTER] to display REPEATER CONTROL. screen, Press [F1]
EXECUTE {0 send the disarming code down the span (same as NIU loop down code).

This will disarm the span repeater loopback switches and remove any loopbacks (repeater and NIU).
STATUS display should indicate that line is IDLE and NO LOOPBACK is present.

| NOTE: M prefarred, you can loop up repeaters in ANY sequence after arming the span.
This Is done by setfing the OPERATION menu cursor to one of the LOOP UP
LINE or OFFICE REPEATER functions and then entering the repeater address
fromthe REPEATER CONTROL screen (move cursorto REPEATER ADDRESS
and use function keys [F2] and [F 3] to selectthe address number). Arepeaterwill
remained fooped up for 30 minutes. Youcan disable this auto timeout function by
sending the DISABLE LOOPBACK TIMEOUT code to the repeater. This
function is selected from the OPERATION menu and then executed from the
REPEATER CONTROL screen.

(Table continued on next page)
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SECTION 3.3 Special Functions (Continued)

Table 3-11. Intelligent T1 Span Testing Procedure (Continued)

REPEATER QUERY FUNCTIONS

Repeater Power Query

NOTE: Whenan intelligent line repeater (optioned for THRU POWER) detects a simplex
power fault (cable cuf or ground fault condition} on its drop side, it swilches to
L.OOP POWER mode. This queryfunction allows you to identify remotely which
line repeater is in the LOOP POWER mode.

Perform the setup and patching procedures described previously.

- Press [EDIT} to display OPERATION menu and scroll the cursor fo LOOP ILR IN POWER LOOP.
Press [ENTER] to display REPEATER CONTROL. screen and then press [F1] EXECUTE to send
power guery code down the span. The repeater in POWER LOOP mode will switch to the loopback
mode and respond with an acknowledgment code containing its address. The repeater address is
displayed on screen.

Repeater Loopback Query

NOTE: Thisfunction allows youlo identify which span repeaterisin a loopback mode;
or to verify that the line is clear of any repeater loopbacks.

Perform the setup and paiching procedures described previously.
Press [EDIT] to display OPERATION menu and scroll the cursor to QUERY LOOPBACK.

Press [ENTER] to display REPEATER CONTROL screen and then press [F1} EXECUTE to send
loopback query code down the span. When a repeater in loopback mode detects this query code, it
responds with an acknowiedgment code containing its address. The repealer address is displayed on
screen.

NOTE: Thesesame general procedures can be followed to perform loopback testing
on T1 spans equipped with TELTREND or WESCOM intelligent repeaters.
Referto the respective manufacturer's repeater documentation or practices for
descriptions of addressable functions and codes.

(Table continued on next page)
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Table 3-11. Intelligent T1 Span Testing Procedure (Continued)

Remote Line Switching & Loopback testing

NOTE: Maintenance switches supplied by Westelland TELTREND provide ameans
of remotely switching a suspected faulty T1 access line to a spare line guickly.
This eliminates lengthy service outages on crifical T1 circuits. The Westell
3171 T1 Network Interface and Maintenance System is used as an exampie
in describing these step-by-step operating procedures,

Setup the EZ-TESTER for out-of-service loopback testing as described previously and patch to the
spare line DSX-1 INJOUT jacks.

Scroll MAIN MENU cursorto LOOPBACK/SPAN CONTROL and press [ENTER] to display menu
screen. Move cursor to DEVICE TYPE and press [F1] CSU/NIU to display the CSU/NIU CONTROL
screen.

Press [F1] LOOP-UP to send the NIU loop-up code down the spare line to the far-end NIU {(SIGNAL
PRESENT, FRAME SYNC, and PATTERN SYNC status lamps will light to indicate that the spare line
NIU is in loopback mode).

To quick test the spare line, press [F4] Q-TEST and waich the screen for fest results.

if the spare line is clear, press the down arrow to move cursor to Nill SLOT POSITION and scroll
function key [F2} or [F3] to select the 2-digit line card position of the suspected span line.

Press [F1] EXECUTE to send the line card switching command and wait for the acknowledgment
message to appear on the screen. When the acknowledgment message appears, QUICKLY remove
paich cords from EZ-TESTER TX/RX jacks and insert into respective DSX-1 IN/OUT jacks of inter-
office T1 line (associated with access line being switched to the spare line).

in 10 seconds the customer's T1 circuit will switch to the spare line.

NOTE: You can now troubleshoot the suspected T1 tine as described above for
[LOOPBACK TESTING & FAULT ISOLATION

When the suspected line is fixed, connect the EZ-TESTER te the DSX IN/OUT jacks and scroll the
MAIN MENU cursor to LOOPBACKISPAN CONTROL.

Press [ENTER] to display the menu screen {cursor defaults to DEVICE position). Press [F3] SWITCH
to display the MAINTENANGE SWITCH CONTROL. screen and then press [EDIT] fo display the
SWITCH OPERATION menu.

Move cursor to RESET SWITCH and press [ENTER] to return to the MAINTENANCE SWITCH
CONTROL screen. Press [F1] EXECUTE to loop up and switch the circuit and watch for the
acknowledgment message to appear on screen. When acknowledgment message appears, QUICKLY
remove all patch cords.

After 10 seconds, the customer's T1 circuit will switch back 1o the restored T1 access span and service
conditions are fo back to normal.




SECTION 3.3 Special Functions (Continued)

Performance Monitor Data Retrieval (Option 04)

This optional function is used to remotely retrieve T1 span historic performance data, collected and
stored in the Westell 3114-XX T1 Network Interface Unit/Performance Monitor (NIU/PMor Teltrend DS1
Performance Monitoring Digital Network interface (PMDNI). Refer to Teltrend or Westell documentation for
descriptions of the data collected and stored in the NIU. NIU/PM data retrieval is performed in the out-of-
service test mode. After looping the span at the far-end NIU/PM, the EZ-TESTER sends coded commands
to the PM to perform the following 3 functions:

- Retrieve historic performance data stored in the PM's memory
- Set the PM's clock
- Clear the PM's Memory

Table 3-12. Teltrend and Westell NIU/PM Data Retrieval Procedure

1 Setup the EZ-TESTER and patch to the T1 span line as described for out-of-service loopback testing
in Tables 3-1 and 3-3.

2 Scroll MAIN MENU cursor to PM TEST ACCESS and press [ENTER] to display PM TEST ACCESS
screen.

| RETRIEVING PM DATA

1 Press [EDIT] to display PM OPERATION menu screen and scroll cursor to RETRIEVE PM
STATISTICS.

2 Press [ENTER] to send NIU loopback code and the PM data refrieval command code. When the NIU

loopback switch aclivates and return signal is detected in the EZ-TESTER, the SIGNAL PRESENT,
FRAME SYNC and PATTERN SYNC status famps will fight.

When the data retrieval operation is completed, the EZ-TESTER automatically transmits the Nil joop
down code to restore the T1 span,

3 Press [F1] VIEW to view the performance data on screen; or press F2] PRINT to printout a hardcopy
record {if printer is connecled to AUXILIARY PORT). (The RETRIEVED PM DATA print command is
also in the main menu PRINT function.)

SETTING THE PM CLOCK (tc agree with EZ-TESTER clock}

1 Press [EDIT] to display the PM OPERATION menu and move cursor to SET PM CLOCK. Press
[ENTER] and then press [F1] YES to answer the question on screen {focp up, set clock & loop down
operations occur automaticalty).

CLEARING THE PM's MEMORY FILE
1 Press [EDIT] to display the PM OPERATION menu and move cursor to CLEAR PM STATISTICS.

Press [ENTER] and then press [F1] YES fo answerthe question on screen (loop up, clear PM memory
file and loop down operations ocour automaticatly).
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SECTION 3.3 Special Functions (Continued)

Primary Rate ISDN Testing (Option 09)

This option is used to test Primary Rate ISDN circuits at the central office or at the customer location.
It simulates the customer equipment and allows the placing and receiving of either data or voice calls. itwill
test 23B+D circuit configurations or 23B+D and 24B circuit configurations with the use of a second test set.
The test set will receive a call while placing a call so that a loopback on the same span can be set up. The
D-channel location is selectable so that individual trunk groups, with their own D-channels, can alsc be
tested, Table 3-12 describes the TE Emulate operation. Table 3-13 describes the Monitor operation.

Table 3-13. Primary Rate ISDN (TE Emulate) Test Procedure

PRIMARY RATE ISDN SETUP

1 Setup the CODING FORMAT (either AN or B8ZS) and FRAMING FORMAT (either D3/D4 or EST)
in the TEST SETUP menu to maich the span {o be tested.

2 Scroll MAIN MENU cursor to PRIMARY RATE ISDN and press [ENTER] to display the PRIMARY
RATE iISDN: SETUP 1 screen {press [F1] D3/D4 or {F2] ESF if displayed).

NOTE: ifyou have already gone through the fwo setup screens for ISDN and you do
not want fo make any changes, you can just press [ENTER] twice at this
point to go to the main PRIMARY RATE 18DN screen

3 Select the Q931 STANDARD to match the controlling switch at the central office,
4 Select the location of the D-channel on the span (this is normally timeslot 24).
5 Selectthe Interface 1D of the Primary Rate interface associated with the selected DB-channel (ifthere is

only a single Primary Rate interface or if you are unsure, select 00}.
NOTE: #vou are not going to place any outgoing calls, you can skip the remaining
parameters and just press [ENTER] twice which witl take you 1o the main
PRIMARY RATE {SDN screen.
6 Select the type of outgoing call (or BEARER CAPABILITY){o be placed, either VOICE or DATA,
7 if a DATA call is being placed, select the appropriate data rate (or BEARER RATE).
NOTE: 64 XN and H0 channels wili only be available if the EZ-TESTER has Option

01 Fractional FT1 installed. Also, verify switch capability to make sure that
the BEARER RATE selected is compatible.

8 If 2 VOICE call or single channet DATA call is being placed seiect the appropriate B-channel.

9 Selectthe Interface ID of the Primary Rate interface associated with the selected B-channel or channels
{if there is only a single Primary Rate interface or if you are unsure, select 00).

10 Enterthe numberof the partyyouwantto call. Press [EDIT}{o enter a number or if you have stored the
number previously, press [F1} USER and scroil the cursor to the file containing the number, and then
press [ENTER].

11 Press [ENTER)] fo go the PRIMARY RATE ISDN SETUP 2 screen.

(Table continued on next page)
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SECTION 3.3 Special Functions (Continued}

Table 3-13. Primary Rate 1SDN (TE Emulate) Test Procedure {Continued)

PRIMARY RATE ISDN SETUP {Continued)

12 Select the desired NETWORK SPECIFIC information. If none is desired, or unsure, select NONE. If
NETWORK SPECIFIC information is desired, make the appropriate choices for NETWORK TYPE and
NETWORK D PLAN. To enterthe NETWORK IDENTIFICATION, press the {EDIT] key and then use
the arrow keys {0 enter the appropriate numbers:

NOTE: CIC code for AT&T: 288
CIC code for MCi: 222
CIC code for SPRINT: 333

13 Select the FACILITY CODING if desired. If none is desired or unsure select NONE. If FACILITY
CODING is desired, make the appropriate choice. Toenterthe FACILITY CODE, press the [EDIT] key
and then use the arrow keys to enter the appropriate numbers:

NOTE: Facility codes for the various call contrals can be found in Appendix G.

14 {f youwish to include a calling party number with your outgoing call press [EDIT] and enter the desired
number. If you do not wish fo send a calling party number or are unsure select [F1] NONE.

15 Press [ENTER] o goto the main PRIMARY RATE ISDN screen (This the screen from which calls are

placed and received).

you have selected the ¢orrect D-channel.

PLACING AN QUTGOING CALL
When ready, press [F2] CALL to place the calf you set up in the SETUP screens.

in CAUSE VALUE.
If the call is accepled, the CALL STATE will go to CONNECTED.

RECEIVING AN INCOMING CALL

REJECT.

NOTE: Hftheincoming callis a multirate 64 XN calf, pressing and holding down [F3]
VIEW will display the selected channeis.

If the cali is accepled, the CALL STATE will go to CONNECTED.

BERT TESTING OF CONNECTED DATA CALLS

BERT information.

If you are connected fo the span the SIGNAL PRESENT and FRAME SYNC indicators should be on.
\f not verify your cable connections. ifthe EZ-TESTER is able to initialize layer 2 communications, there
will be a double beep and the LAYER 2 stafus wilt go from NOT READY to READY. if not, verify that

The CALL STATE will go from IDLE to CALL IN PROCESS. The lower half of the screen will disptay
the type, rate and channelidentification information of the call being placed. Ifthe callis rejected by the
switch, the CALL STATE will goto CALL REJECTED and the reason for the rejection will be displayed

If an incoming call is received, the CALL STATE wili go to INCOMING CALL and z ringing sound will
be heard. The lower half of the screen will display the, type, rate and channel identification information
of the incoming call. To answer, or accept the call, press [F1] ACCEPT. To reject the call, press [F2]

i the connected callis a data call and the channel or channels are in the same Primary Rate interface
as the D-channel (as indicated by the Interface ID information) the lower half of the screen will display

(Table continued on next page}
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Table 3-13. Primary Rate ISDN (TE Emuiate) Test Procedures (Continued)

If the calt placed is being looped back, the PATTERN SYNC indicator should be on for any pattern
selected, if the connected call is from another test sef, and the PATTERN SYNC indicator is not on,
press [F2] CHANGE PATTERN, fo identify the pattern being received. Once the PATTERN SYNC
indicator is on, press [F3] CLEAR RESULTS fo ciear accumulated resuits and start a test run. Any
errors will be indicated. Pressing [F4] INSERT ERROR will insert one error into the outgoing data
stream.

When testing is complete, press [F1] CLEAR CALL to terminate the call. The CALL STATE shouid
change to CALL CLEARED.

VF CHANNEL TESTING OF CONNECTED VOICE CALLS

i the connecled call is a voice call and the channel is in the same Primary Rate interface as the D-
channel (as indicated by the Interface 1D information) the lower half of the screen will display VF
information.

At this point, the speaker volume level can be adjusted by pressing either [VOL+] or [VOL. -} and the
push-to-talk microphone can be enabled by pressing [TALK]. A digital milliwatt can be sent on the
selected channel by pressing [F3] CHANNEL DATA DIG-MW. If an external VF test set is connected
o the DB-15 connector on the front of the EZ-TESTER, externat VF input can be enabled by pressing
[F4] CHANNEL DATA EXT-VF.

if a tane is being received, the frequency and level of the tone will be displayed.

When testing is complete, press {F1} CLEAR CALL to terminate the call. The CALL STATE should
change to CALL CLEARED.

Table 3-14. Primary Rate ISDN (Monitor) Procedure

PRIMARY RATE ISDN SETUP

Setup the CODING FORMAT (either AM! or B8ZS) and FRAMING FORMAT {either D3/D4 or ESF)
in the TEST SETUPR menu to match the span to be monitored.

Scroll MAIN MENU cursor {o PRIMARY RATE ISDN (MONITOR) and press [ENTER] fo display the
PRIMARY RATE ISDN MONITOR screen.

Select the Q931 STANDARD to match the controlling switch at the central office.
Setect the location of the D-channel on the span {this is normally timeslot 24),
Scroll the cursor to CAPTURE MEMORY and press [F1] CAPTURE. The ELAPSED TIME counter

willincrement every second and the [F 1} key will change to STOP. The FRAME COUNT wiilincrement
with every frame and the FRAME ERRORS will increment each time an error ocours.

{Table continued on next page)
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Table 3-14. Primary Rate ISDN {Monitor) Procedure (Continued)

Press [F1] STOP to end the capture operation.
Press [F2] VIEW to display the VIEW CAPTURED DATA - CONDENSED screen.

To view a specific event shown on the VIEW CAPTURED DATA - CONDENSED display, scroll the
cursor to the desired event and press [F3] EXPAND.

Onthe VIEW CAPTURED DATA - EXPANDED display, scrollthe cursor up and down to view the entire
display.

To select another event, press [F3] CONDNSD fo return to the VIEW CAPTURED DATA -
CONDENSED display.

Toprintthe VIEW CAPTURED DATA screens, press [F3] PRINT CONDNSD on the PRIMARY RATE
ISDN MONITOR screen for the CONDENSED display and [F4] PRINT EXPANDD to print the
EXPANDED screens.

DDS Channel Testing (Option 11)

This option is used to test DDS circuits and components from a T1 access point. Both latching

and non-latching loopback codes can be sent to loopback various pieces of equipment. In addition,
control codes, such as the repeater release code, can be sent to further sectionalize problems. The EZ-

TESTER® will also detect and display the presence of any control codes being received. Full BERT

capability is supported using any pattern including 63, 127 and 511 pseudorandom patterns and DDS-1
through DDS-6 stress patterns.

Table 3-15. DDS Channel Test Procedure

Press [PWR] key and then perform the basic setup procedures described in Table 3-1 {as appropriate

SETUP AND PATCHING

to your test requirements).

Set INPUT TERMINATION switch to TERM; and the QOUTPUT LBO switch to 0, -7.5 or -15 dB
{according to the output signal level requirements at the T1 line test access point).

{Table continued on next page}
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Table 3-15. DDS Channel Test Procedure (Continued)

SETUP AND PATCHING {Continued}

Patch RX inputand TX output jacks of EZ-TESTER to DSX OUT/IN jacks associated with T1 line under
test (Tt line is now out of service and terminated with the EZ-Tester).

Setup the CODING FORMAT (either AMI or B8ZS) and FRAMING FORMAT in the TEST SETUP
mentt to match the span o be tested.

Scroll MAIN MENLU cursor to DD8 CHANNEL TESTING and press [ENTER] to display the DDS
CHANNEL TESTING screen.

Move the cursorto CHANNEL NUMBER and use the [F1]NEXT and [F2] PREVIUS keys to selectthe
channel to be tested.

Move the cursor down to DSO-A CHANNEL RATE and select the channel rate of the DSC-A channel
to be tested.

Move the cursor to TEST PATTERN and press the <EDIT> key to display the available test patterns.
Use the arrow keys to select the desired patiern and press <ENTER>.

Toplace the channelin loopback, press [F1} LOOP ENABLE, to display the available loopback codes.
Move the cursorto either CHANNEL LATCHING or CHANNEL ALTERNATING and press <ENTER>,

The display will return to the DDS CHANNEL TESTING screen and display the status of the loopback
enable operation. If the loopback is successful, you will hear a double beep and the message
LOOPBACK ENABLE COMPLETE wiltbe brieflydisplayed. The SIGNAL PRESENT, FRAME SYNC
and PATTERN SYNC indicators should all be on.

Under-STATUS -, LOOPBACK will display the lastloopback enabled or atfempted and RCV CTRL
CODE will display the presence of any controf codes in the receive data stream.

DDS BERT TESTING

Press [F4] START BERT to start a bit error tesf. The bottom haif of the screen will be replaced the
BERT RESULTS. Al the counts should remain at zero,

To verify that you are in loopback, you can press [F3] INSERT ERROR, to insen a singie bit error.
Pressing [F2] CLEAR RESULTS will retumn ali the counts fo zero.

When you are done testing, press [F4] STOP BERT fo again display - STATUS -

To clear the loopback on the first repeater or device on the channel and move to the next device, press
[F3] CONTROL CODES and move the cursor to REPATER RELEASE CODE. Pressing the
<ENTER> key will return the display to the DDS CHANNEL TESTING screen with the message
SENDING CONTROL CODE being displayed.

After approximately one second, press [F1] CANCEL to stop sending the selected control code.

If another device is in loopback, the SIGNAL PRESENT, FRAME SYNC and PATTERN SYNC
indicators should all be on again.

Repeat steps 1 and 2 under BERT TESTING fo test this portion of the channel.

{Table continued on next page)
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Table 3-15. DDS Channei Test Procedure {Continued)

8 This same procedure can be repeated as necessarytotesteach device onthe channel. When alitesting
is complete, press [F2] LOOP DISABLE, to remove the channel loopback and return the channel to
normat operation.

By using the other loopback codes other devices on the channel such as the OCU, DSO-DP and C5U
can be piaced in loopback and tested.

NOTE: When the DS0-A CHANNEL RATE is set to 84 KBPS, the aiternating
loopback codes are not available.

SLC-96° Datalink Monitoring & Control (part of Qption 03)

SLC-96 subscriber loop carrier systems use the D4 framing format in Digroups B, C and D (shelves
B, C and D). in Digroup A (or A shelf) the D4 framing format is medified to provide a special datalink that
is used for maintenance and control of the SL.C-96 system. This modified framing format is also used in the
SLC-86 protection line (when installed).

This optional EZ-TESTER function allows you o access and moenitor SL.C-96 datalink messages in
the in-service mé)nitoring mode; and to emulate the datalink maintenance and alarm messages in the out-of-
service test mode.

Table 3-16. SL.C-96 Datalink Monitoring & Test Procedure

MONITORING THE SLC-96 DATALINK

1 Setup the EZ-TESTER for in-service monitoring and patch to SL.C-96 Digroup A DSX MON jack, as
described in Tables 3-1 and 3-2 (remember to set the framing format to SLC-86). Checkto see thatthe
EZ-TESTER SIGNAL PRESENT and FRAME SYNC {amps are lit.

2 Scroll MAIN MENU cursorio ESFISLC DATALINK and press [ENTER] to display $1.C-96 DATALINK
screen (press [F2] SLC-96 if displayed; or, if necessary, return to TEST SETUP MENU and set framing
to SLC-96.

You can now view the current datalink alarm and maintenance messages displayed inthe -RECEIVE-
section of the screen.

ALARMS (system major, minor & power/misc, alarms)

SHELF ALARMS (individual ABC & D shelf alarms)

FAR-END L.OOP {message indicates if any shelf is in loopback)

MAINTENANCE {standard decoded maintenance messages)

PROTECTION {message indicates if ABC or D shelf has been switched to the
protection shelf)

(Table ¢ontinued on next page}
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SECTION 3.3 Special Functions (Continued)

Table 3-16. SLC-96 Datalink Monitoring & Test Procedure {Continued)

EMULATING THE SLC DATALINK FUNCTIONS

NOTE: Thistestfunction involves sending standard datalink messages to the far-end
SLC-95 terminal and verifying the return datalink messages on the EZ-
TESTER screen.

Setup the EZ-TESTER for out-of-service testing and patch to DSX-1 INJOUT jacks of Digroup A (shelf
A), as described in Tables 3-1 and 3-2 {remember to set the framing format to SLC-86).

Scrolt MAIN MENU cursor to ESF/SLC DATALINK and press [ENTER] fo display SLC DATALINK
screen (press [F2] SLC-96 if displayed; or, if necessary, return to TEST SETUP.

bising the up arrow, move cursor to -SEND- ALARMS position at top of screen andthen press [EDIT]
to activate the major, minor and power/misc. alarm messages (cursor defaulls fo maj).

Press [F1} SET to activate the major alarm message (maj will switch from lowercase letters to
uppercase MAJ). Verify that the RECEIVE ALARMS message displays MAJ to indicate the alamm
condition.

Repeat this process to send other alarm and maintenance messages from the SEND function menu
while observing the RECEIVE messages on screen (if necessary, refer to page 29 for a description of
the alarm and maintenance messages while performing this test function).

NOTE: When you reset a SEND message to lowercase lefters, the RECEIVE
message should also reset to lowercase. A RECEIVE lowercase message
indicates that an alarm ormaintenance message was present but is now reset
{e.g. prior alarm condition now cleared).

Toclearany lowercase RECEIVE messages from the screen, move cursorto RECEIVE and press [F1]
CLEAR.

View Channel Data

This special function displays 256 bytes (8-bit digital samples) of the signal in a selected channel.
The channel data is displayed in binary, hex and ASCIl code formats. This function is useful in analyzing

signal performance in DS0 data channels.

To analyze the transmission performance of a data channel, you need to take it out of service and

insert a known binary, hex or ASCII coded test pattern into the channel.
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Table 3-17. View Channel Data Setup Procedure

Take the test channel out of service and insert a known binary, hex or ASCH coded pattern info fhe
channel with a test pattern generator (use end-to-end or loopback test setup mode).

Setup the EZ-TESTER and patch it {o the T1 line in an in-service monitoring mode (as described in
Tables 3-1and 3-2). During setup, make sure that you selectthe correct channelformat (64x1 or 56x1)
and channel number (01-24).

{Table continued on next page)




SECTION 3.3 Specia! Functions (Continued)

Table 3-17. View Channei Data Setup Procedure (Continued)

3 From MAIN MENU screen, scroll cursor to VIEW CHANNEL DATA and press [ENTER] to display the
first page of the VIEW DATA ON CHANNEL: (00-24) screen. There are 16 pages of this screen, each
containing 16 bytes of channel data displayed in binary, hex and ASCHi formats.

4 Scrolt{F1] NEXT and [F2] PREVIUS to view the live channel data flashing on each page of the screen.

Press [F3] PAUSE to freeze the instantaneous data flashing on screen, and then scroil [F2] PAGE-DN
to analyze the static channel data displayed on each page of the screen.

6 If an external printer is connected to the EZ-TESTER, press [F4] PRINT to obtain a hardcopy record of
the static channel data.

Terminal Emulation {Option 10}

This option aliows the EZ-TESTER to be connected to the RS-232 porton HDSL equipment provided
by ADTRAN, Inc. or PairGain Technologies, Inc. and the Digital Network Interface (DNI) equipment provided
py Teltrend. Once connected, the EZ-Tester provides access to the performance monitoring, provisioning
and system maintenance capabilities of the HDSL equipment and performance information in the DNI. The
EZ-TESTER emulates a terminai for displaying data and entering control commands. The option is fully
supported by the OnCall® feature, which allows installation and upgrades via a simple modem connection.

Table 3-18. Terminal Emulation Test Procedure

TERMINAL EMULATION SETUP

1 Scroll MAIN MENU cursor to TERMINAL EMULATION and press [ENTER]to displaythe TERMINAL
EMULATION screen.

2 Connect the RS-232 cable(PN: 800064) befween the HDSL unit or NiU and the EZ-TESTER
AUXILIARY PORT.,

The EZ-TESTER wiil initialize and display the Maintenance Terminal Menu.
4 Use the arrow keys to position your viewing area on the larger VT100 display area.

Use the [F4] and [F2] keys to choose the character for the menu item you wish to view.
Press [F4] to select the displayed character.

- Use the <RESTART> key to send an ESC character

* You may also use the {F1], [F2] and [F4] keys to enter character strings when necessary, such as for
date or threshold settings. Use [F3}for backspacing should you make an error. To transmit an ESC
character, press the [RESTART] key. To enter a C/R, press the [ENTER] key. To insert an “arrow”
sequence, press [EDIT] and then the desired arrow key. When you have selected alf of the characters
for the string, press [ENTER] to continue.

NOTE: With this option, the EZ.TESTER serves as a display terminal. Refer to vendor
documentation for instructions involving system particulars.
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SECTION 3.3 Special Functions {Continued)

CSU/MIU Emulation

In this setup mode, the EZ-TESTER terminates a HiCap T1 access line at a customer premises and
emuiates the loopback switching functions of a network interface device (NIU or smart jack) ora CSU.

In addition, error performance measurements are displayed on screen with an associated elapsed-
time clock (clock resets to zero when EZ-TESTER loopback switch is activated).

Table 3-19. CSU/NIU Emulation Procedure

1 Setup the EZ-TESTER and pafch it {o the line (in place of an NIU or CSU) as described for out-of-
service testing in Tables 3-1 and 3-3. (Usethe EZ-TESTER DB-15 network interface connector instead
of the RX/TX jacks, if appropriate.)

2 Scroll MAIN MENU cursor to CSUINIU EMULATION and press [ENTER]. CSU/NIU EMULATION
screen appears with graphic display of loopback mode (looped or unlooped).

3 Move cursor fo EMULATION and press [F1] NIU or [F2] CSU fo select the T1 fine terminating device
that youwantto emulate. EZ-TESTER will now respond to standard loopback codes sent from farend
office.

4 Move cursor to - RECEIVE - and observe the graphic dispiay (loop should be open and [F2] funclion

key menu should read LOOP).

When a loop-up code is sent from far end, the message LOOP-UP DETECTED appears on screen
untit EZ-TESTER loopback switch activates. When loopback switch activates:

- Message disappears

- Graph changes to display the ine loop up condition
- {F2} menu changes to UN-LOOP

- Error counter & etapsed time clock reset to zero

- Elapsed time clock resets to zero

When a loop-down code is detected, the message LP-DWN DETECTED appears on screen. When
loophback switch deactivates:

- Message disappears

- Graph changes to display the line loop down condition
- [F2} menu changes back to LOOP,

- Error counter & elapsed time clock reset to zero

5 Press [F1] CLEAR at any time to rese! error counter and elapsed time clock to zero.

3] To operate the EZ-TESTER loopback switch manually, press [F2] LOOP lo activate the loopback
switch; or [F2] UN-LOOP to deactivate the loopback switch.

7 IMPORTANT: Atend of test, press [F2] UN-LOOP to deactivate the internal loopback switch
before turning off the EZ-TESTER.
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SECTION 3.3 Special Functions (Continued)

GR-303 Test Access (Option 12)

This option provides functions for testing loop access systems as described in Bellcore’s GR-303-
CORE, “IDLC Generic Requirements, Objectives, and interface.” With this option, the EZ-TESTER is able
to capture and display timestamped Time-Slot Management Channe! (TMC) and Embedded Operations
Channel (EOC) data. The setup menu aliows the user to select all retrievable protocol layer 2 and 3 data,
or to filter a narrower range of specific data based upon layer, Call Reference Value (CRV), and abnormal
cause codes. The Hybrid Signaling Channel is supported by displays of raw and decoded signaling (ABCD)
bits. If the test set configuration includes Option 03 (ESF/SLC 96 Monitor and Control), the test set can
display performance messages. f Option 10 (Terminal Emuiation) is installed, craft interface access is also
provided.

Table 3-20. GR-303 Test Access Procedure

GR-303 Test Access Setup

1 Scroll MAIN MENL) cursorto GR-303 TEST ACCESS and press [ENTER] fo display the GR-303 TEST
ACCESS test menu. The test set automatically configures for ESF framing and B8ZS line code.

2 | Set the INPUT TERMINATION switch to MON.

3 Patch the RX input jack of the EZ-TESTER tfo the monitor jack of the T1 line.

Monitor the TMC/CSC Channel
1 On the GR-303 TEST ACCESS menu, scroll the cursorto TMC/CSC CHANNEL and press [ENTER].

2 Select the protocol layers to be monitored by pressing [F1] ALL for layers 2 and 3, or {F2] 3 ONLY for
layer 3. If ALL is selected, no further filtering selections are available and the cursor moves to
CAPTURE MEMORY. If 3 ONLY is selected, the cursor moves fo CRV FILTER.

3 if the cursor movas fo CRV FILTER, press [F1{} ALL to filter reports for all customer calls or [F2]
SPECIFIC to filter reports for a specific customer, i SPECIFIC is selected, scroli the cursor back to
CRV FIL.TER and press the [EDIT] key and arrow keys to designate a specific CRV. When the CRV

- selection is complete, press [ENTER].

4 Press [F1] CAPTURE to initiate the data capture. The {F1] key changes to STOP. During capture, or
after the caplure is stopped, the TMC/CSC MONITORING menu displays the FRAME COUNT,
FRAME ERRORS, and ELAPSED TIME of the capture.

5 Press [F1] STOP to end the capture. The test sef can now display the captured messages.

K messages relaled onlyto abnormal evenis are 1o be displayed, move the cursorback to CAUSE CODE
FILTER and prass [F1] ABNORMAL.

it messages related only to abnomnal events are to be displayed, move the cursorback to CAUSE CODE
FILTER and press [F1] ABNORMAL.

Press [F2] VIEW to display the VIEW CAPTURED DATA - CONDENSED screen, [F3] STATS to
displaythe TMC/CSC CAPTURED STATISTICS screen, or [F4] more to enable printing the condensed
or expanded screens,

{Table continued on next page)
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SECTION 3.3 Special Functions (Continued)

86

Table 3-20. GR-303 Test Access Procedure (Continued)

Onthe VIEW CAPTURED DATA -CONDENSED screen, individual events refated to specific customer
calis can be selected using the arrow keys and [F3] EXPAND . Press [F3] EXPAND fo view the VIEW
CAPTURED DATA - EXPANDED screen.

On the VIEW CAPTURED DATA - EXPANDED screen, [F1] NEXT scrolts the screen fo show more
information, [F3] CONDNSD returns the display to the VIEW CAPTURED DATA - CONDENSED
screen, and [F4] RETURN changes the display to the TMC/CSC MONITORING screen.

Monitor the ECC Channel

On the GR-303 TEST ACCESS menu, move the cursor to EOC CHANNEL and press [ENTER].

Select the protocol layers to be monitored by pressing [F1] ALL for layers 2 and 3, or [F2] 3 ONLY for
tayer 3.

Press [F1] CAPTURE to initiate the data capture. The [F1] key changes to STOP. During capture, or
after the capture is stopped, the TMC/CSC MONITORING menu displays the FRAME COUNT,
FRAME ERRORS, and ELAPSED TIME of the capture.

Press [F1] STOP to end the capture. The test set can now display the captured messages.

Press [F2] VIEW to display the VIEW CAPTURED DATA - CONDENSED screen, [F3] STATS to
display the EOC CAPTURED STATISTICS screen, of [F4] more to enable printing using [F1] PRINT
CONDENSD or [F2] PRINT EXPANDD.

Onthe VIEW CAPTURED DATA - CONDENSED screen, individual events related to specific customer

' calls can be selected using the arrow keys and [F3] EXPAND . Press [F3] EXPAND to view the VIEW

CAPTURED DATA - EXPANDED screen.

On the VIEW CAPTURED DATA - EXPANDED screen, {F1] NEXT scrolls the screen to show more
information, [F3] CONDNSD retumns the display to the VIEW CAPTURED DATA - CONDENSED
screen, and [F4] RETURN changes the display fo the EOC MONITORING screen.

CRAFT INTERFACE ACCESS

if Option 10 (Terminal Emulation) is instatled, CRAFT INTERFACE ACCESS can be selected on the
GR-303 TEST ACCESS menu,

Connect the test set AUXILIARY PORT {0 the device to be controlied using an RS-232 test cable.
On the GR-303 TEST ACCESS menu, move the cursor to CRAFT INTERFACE ACCESS and press
[ENTER]. An interface configuration screen appears briefly as the test set automatically sets the bit
rate, word length, and the parity and stop bils.

Use the [F1] and [F2] keys to scroll through the character string at the bottom left corner to select the
necessary letters, numbers, or symbols required for each command. To select a character, align it
between the brackets on the screen with the arrows, and then press [F4] SELECT.

When each command is completed, press [ENTER].

{Table continued on next page)
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Table 3-20. GR-303 Test Access Procedure {Continued)

Monitor the Hybrid Signaling Channel

1 On the GR-303 TEST ACCESS menu, scroll the cursorio HYBRID SIGNALING and press [ENTER].

2 On the HYBRID SIGNALING SETUP screen, press [F1] IDT — RDT, [F2] RDT — IDT, [F3] DNE -
RDT, or [F4] RDT — DNE to select the configuration of the line being monitored..

3 Move the cursor to SERVICE and press [EDIT] to select the type of service for the line, then press
[ENTER] to return to the HYBRID SIGNALING SETUP screen.

4 On the HYBRID SIGNALING SETUP screen, press [ENTER] to view the ABCD signaling bits on the
24 CHANNEL SIGNALING screen.

5 Onthe 24 CHANNEL SIGNALING screen, use the [F1] HLDSCRN key to freeze the dispiay. Use [F2]
SETUP to retum o the HYBRID SIGNALING SETUP screen,, and the [F3] DECODED/RAW key to
toggle between the raw data view or the decoded data view.

SS7 Capture/Analysis (Option 13)

This option is used for analyzing common channel signaling as described in Belicore's GR-246-Core,
“Bell Communications Research Specification of Signalling System Number 7." Signaling System Number
7 (SS7) uses signaling links for transfer of messages between exchanges or other nodes in the
telecommunications network served by the system. The EZ-TESTER’s 857 testing feature enables a
technician to capture and analyze messages present on an S87 56K or 64K signaling channel and to
monitor the performance of the link in real time to help isclate typical problems.

During SS7 capture/analysis, two specific operations can be performed. The first operation, MSU
CAPTURE, enables the test set to capture and time stamp Message Signaling Units (MSU) that appear on
the SS7 link to which the test set is attached. Captured messages, selected for viewing using pre- and post-
capture filtering, can be displayed by message type on a summary screen, or in detail on an “expanded”
screen that shows the contents of all available message fields. The second operation, SU/SMU ANALYSIS,
provides running totals on two separate screens of Signaling Unit (SU) messages and MSUs appearing on
the SS7 link as the test set monitors the line. During the monitoring period, which begins as soon as
SU/MSU ANALYSIS is selected, the test set counts the messages as they are detected and continuously
increments a series of counters showing the results as totals, subtotals, and percentage of message types.
The SU ANALYSIS screen also displays the number of message re-transmissions by counting inverted
Forward indicator Bits (FIB INV) and Backward Indicator Bits (BIB INV). Legends are provided for both the
SU and MSU analysis screens. The procedure for performing SS7 CAPTURE/ANALYSIS is shown in Table
3-21. Table 3-22 explains the signal acronyms that appear on the VIEW CAPTURED DATA - CONDENSED
screen.

87



SECTION 3.3 Special Functions (Continued)

88

Table 3-21. SS7 Capture/Analysis

2 B

S87 CapturefAnalysis Setup

On the MAIN MENU, scroll the cursor fo $87 CAPTUREIANALYSIS and press [ENTER] fo disptay
the SS7 CAPTURE/ANALYSIS screen.

Set the INPUT TERMINATION switch to MONITOR.
Connect the RX input of the EZ-TESTER to the monitor jack at the T1 access point.

Onthe S57 CAPTURE/ANALYSIS screen, move the cursorto SIGNALING TIME SLOT and use [F1]
NEXT or [F2] PREVIOUS to select the 857 link channel.

Move the cursor to SIGNALING BIT RATE and use [F1] 56KBPS or [F2] 64KBPS to select the link
channel data rale,

MESSAGE SIGNALING UNIT (MSU) CAPTURE

This operation enables the test set to filter and select for viewing MSU messages that appear on the
8§87 link channel. The value of MSU capture/analysis lies in the user's ability to examine key data fields
in the MSUs and identify codes such as the Service indicators (81) or Destination Point Codes (DPC)
that are incorrect for the circuit being monitored, The EZ-TESTER captures the messages. Recognition
ofincorrect codes is dependent upon kniowledge of the normai operating conditions, intended function,
and proper routing of S57 link data.

On the SS7 CAPTURE/ANALYSIS screen, move the cursor to MSU CAPTURE and press [ENTER]
{o display the MSU CAPTURE FILTER SETUP screen.

Move the cursor to SERV INFO FIELD to select the type of message by user part: [F1j ALL, {F2]
SCCP (Signaling Connection Controf Part_), [F3} ISUP (ISDN User Part). Press [F4] more to enable
[F1] SNT (Signal Network Test), and [F2] SNM (Signal Network Management).

Move the cursorto DEST POINT CODE fo select the type of message by destination: [F1] ALL., [F2]
SPECIFIC. If SPECIFIC is selected, press [EDIT] and then enter the destination point code using the
arrow keys. Press {ENTER] {o confinue.

Move the cursor to ORIG POINT CODE to select the type of message by originating point: [F1] ALL,
{F2] SPECIFIC. If SPECIFIC s selected, press {EDIT]} and then enter the originating point code using
the arrow keys. Press [ENTER] to continue.

CIRCUIT ID CODE is only enabled if the SERV INFO FIELD is set to ISUP. ¥ CIRCUIT IDCODE is
enabled, move the cursor there and select the message type by pressing [F1] ALL or [FZ] SPECIFIC.
if SPECIFIC is selected, press [EDIT] and enter the circuit 1D code using the arrow keys. Press
[ENTER] to continue.

CALLED ADDRESS is only enabled if the SERV INFO FIELD is set to SCCP or ISUP. If CALLED
ADDRESS is enabled, move the cursor there and select the message type by pressing [F1] ALL or{F2]
SPECIFIC. If SPECIFIC is selected, press [EDIT] and enter the called address using the arrow keys.
Press [ENTER] to continue.

CALLING ADDRESS is only enabiled if the SERV INFO FIELD is set o SCCP or ISUP. If CALLING
ADDRESS is enabled, move the cursorthere and setect the message type by pressing [F1JALL or{F2]
SPECIFIC. f SPECIFIC is selected, press [EDIT] and enter the calling address using the arrow keys.
Press [ENTER] to display the MSU CAPTURE FILTER SUMMARY screen.

Cnthe MSU CAPTURE FILTER SUMMARY screen, confirm the filtering setup is correct. To change
a filter selection, press [F3] FILTER to go back to the MSU CAPTURE FILTER SETUP screen and
make any necessary changes. Press [ENTER] io continue.

{Table continued on next page)
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Table 3-21. 887 Capture/Analysis (Continued)

Press [F1] CAPTURE toinitiate the message capture. The [F1]keychangesto $STOP. During capiure,
or after {he capture is stopped, the screen displays the number of messages PROCESSED for filtering;
the number of messages CAPTURED because they met the filtering criteria; and the ELAPSED TIME
of the operation,

To sfop the capture operation, press [F1] STOP or wait for the capture buffer to fill.

Press {F2] VIEW to change the display to the VIEW CAPTURED DATA - CONDENSED screen. This
screen displays the messages in chronological order as they were captured, showing the time and
message type.

Formessage details, move the cursor to the desired message and press [F3] EXPAND fo change the
display to the VIEW CAPTURED DATA - EXPANDED screen. Use the arrow keys to scroli the screen
up and down to view all the details of the selected message.

Table 3-22 lists the message types and priorities for ISUP and SCCP messages.

The message {o be expanded can be changed on the VIEW CAPTURED DATA -CONDENSED screen
by moving the cursor and pressing [ENTER] or from the VIEW CAPTURED DATA - EXPANDED
screen by pressing [F1] NEXT or [F2] PREVIOUS.

Post-capture filtering can be accomplished by pressing [F3] FILTER to return to the MSU CAPTURE
FILTER SETUP screen and changing the filtering criteria. Then press [ENTER] to return fo the MSU
FILTER SUMMARY screen, and prass [F2] VIEW fo display the messages.

PRINTING CAPTURED MESSAGES

After a capture operation is complete, the VIEW CAPTURED DATA - CONDENSED and VIEW
CAPTURED DATA - EXPANDED screens can be printed to any standard 80 column printer with an RS-
232 seriai pori.

Connectthe RS$-232 Auwxiliary Port on the test set to the RS-232 serial port on the printer using the “Y”
ribbon cable provided with the test set,

Go to the MAIN MENU and move the cursor to AUXILIARY PORT and press [ENTER].

On the AUXILIARY PORT MENU set the listed items to match the requirements of your printer, then
return to the 887 CATUREJANALYSIS menus.

Press [ENTER] several times untif the MSU CAPTURE FILTER SUMMARY screen appears.
On the MSU CAPTURE FILTER SUMMARY screen, press [F4] more, then press [F1] PRINT

CONDENSD or [F2] PRINT EXPANDED. The printer wili print the full contents of the test set capture
buffer.

{Table continued on next page)
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Table 3-21. SS7 Capture/Analysis (Continued)

SIGNALING UNIT/ MESSAGE SIGNALING UNIT (SU/MSU ) ANALYSIS

The value of this type of analysis Fes in recognizing the normal volume of various message iypes
appearing onthelink. Large numbers of Fill-in Signal Unit (FISU) messages, forinstance, implies a low
fink efficiency since filkin messages generally appear when the link is idle. Inveried Forward Indicator
Bits (FIB) and Backward Indicator Bits (BIB) indicate requests for re-transmission of messages,
therefore, increasing numbers may indicate degraded line quality and a need for corrective maintenance.

SU ANALYSIS

The SU (Signal Unit ) ANALYSIS function provides a running tally of ali three types of SU messages
appearing on the link: Fill-ln Signal Units (FISU), Link Status Signal Units (LSSU), and Message Signal
Units (MSU). The bottom of the screen shows arunning tally of MSU re-transmissions by counting the
inverted FiBs (FIB INV) and Inverted BIBs (BiB INV).

Starting onthe $57 CAPTUREJANALY SIS screen, move the cursorto SU/MSU ANALYSIS and press
[ENTER]. The display changes to the SUU ANALYSIS screen and message counting begins
automatically.

The total number of Signaling Units detected are shown in real fime on the FISU, LISU, MSU, TOTAL
SU, FIB INV, and BIB INV counters.

On the SU ANALYSIS display, press [F1] PAUSE to freeze the display. F1 toggles from PAUSE fo
RESUME. When [F1] RESUME is pressed, the counters on the dispiay continue to increment with no
messages having been lost during the pause.

MSU ANALYSIS

The MSU ANALYSIS function provides a running tally of specific types of MSUs detected on the 857
link channel: Signal Network Management (SNM), Signai Network Test Regular (SNTR), Signal Network
test Special (SNTS), Signal Connection Control Part (SCCP), Telephone User Part (TUP), ISDN User
Part (ISUP), and other undesignated messages.

Starting on the SU ANALYSIS display, press [F3] MSU. The display changes to the MSU ANALYSIS
display.

The total number of MSUs are shown in real fime on the SNM, SNTR, SNTS, SCCP, TUP, ISUP,
OTHER, and TOTAL MSU counters.

QOn the MSYU ANALYSIS display, press [F1] PAUSE to freeze the display. F1 toggles from PAUSE o
RESUME. When [F1] RESUME is pressed, the counters on the display continue to increment with no
messages having been lost during the pause.

Press [F2] RESTART to reset the counters and begin counting from zero.

' Press [F4] LEGEND to view the MSU ANALYSIS - LEGEND display,
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Table 3-22 - ISUP and SCCP Message Types and Priorities

{SUP MESSAGES SCCP MESSAGES
Message Type Priority Message Type Priority

ACM  Address Complete 1 AK Data Acknowledgment 0-1
ANM  Answer 2 cc Connection Confirm 1

BLA  Blocking Acknowiedge 0 CR Connection Request 0-1

BLO  Blocking o} CREF Connection Refused 1
CCR  Continuity Check Request 1 DT Data Form 1 0-1
CFN  Confusion o oT2 Data Form 2 0-1
CGB  Circuit Group Block 0 EA Expedited Data Acknowiedgment 1
CGBA  Circuit Group Block Acknowledge 0 ED Expedited Data 1
CGU  Circuit Group Unblock 0 ERR Error 1
CGUA  Circuit Group Unblock Acknowledge 0 113 tnactivity Test 1
CIQR  Circuit Group Query Response 0 LUDT Long Unit Data -2
CIQU  Circuit Group Query 0 LupTS Long Unit Data Service 0-2
COT  Continuily 1 RLC Release Complete 2
CPG  Calt Progress 1 RLSD Released 2
CRA  Circuit Reservation Acknowledge 1] RSC Reset Confirmation 1
CRES Circuit Reservation 0 RSR Reset Request 1
CVAR  Circuit Validation Response 0 upT Uni¢ Data 0.2
CVT  Circuit Validation Test 0 upTsS Unit Data Service 0-2
EXIT Exit 1 UNKNOWN  Unknown

FOT  Forward Transfer 1 XupT Extended Unit Data 0-2
GRA  Group Reset Acknowledge 0 XuDTs Extanded Unit Data Service 0-2
GRS Circuit Group Reset 0

1AM bnitial Address ]

iNF information 1

INR  information Request 1

LBAC Loopback Acknowledge 1

PAM  Pass Along 0-2

REL Release 1

RES Resume 1

RLC Reifease Complete 2

RSC  Reset Circuit 0

SUS  Suspend 1

UBA  tInblocking Acknowledge 0

Uslk  Unblaocking 0

UCID  Unequip Circuit identification 1
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Remote Control Operation

The TTS 3-EZ EZ-TESTER can be controlled from an external terminal or computer using the
auxiltary port. The terminal or computer can be connected directly to the EZ-TESTER for local operation;
or connected to a leased line or dial-up modem for remote control operation. in either case, you can contro!
the test set the same as if you were pressing its operating keys directly. The EZ-TESTER supports most
asynchronous 80 column video terminals or computers, operating in character-mode using 7 or 8 level ASCII
code, with or without parity,

The external terminal, computer or modem is connected to the EZ-TESTER AUXILIARY PORT
using the ribbon cable provided. Before plugging the cable into the test set, the interface characteristics of
the AUXILIARY PORT must be setup to match those of the seilected control device {refer to SETTING UP
THE AUXILIARY PORT, page 48).

If the EZ-TESTER is being connected to a modem, select the following "AT" command sequence:
EO, Q1, V0, S0=1 and &W0.

Communications with the EZ-TESTER is established by pressing the ESCAPE key on the terminal
or computer. The prompt ">" should appear on the left side of the terminal or computer screen. if this
prompt does not appear after pressing the ESCAPE key, make sure that the AUXILIARY PORT interface
parameters are setup correctiy.

Once communication has been established, you can enter display, control or setup commands. All
commands are ASCII strings which can be terminated by pressing the [RETURN] key. Entry errors can be
corrected by pressing the RUBOUT or BACKSPACE key and retyping the character or characters in error.
If the test set does not recognize a command, it will echo the command string back followed by a question
mark. A command string, or operation, can be aborted by pressing the ESCAPE key.

Display commands are used to display EZ-TESTER status and atarm conditions, setup menus,
current test results, test events stored in the CAPTURE EVENTS memory file, and the currently installed
software version and revision level. The available display commands are described in Table 3-23.

Controi commands are used to clearthe CAPTURE EVENTS memory file, start and stop testruns,
insert bit or BPV errors and store current results in the CAPTURE EVENTS memory file. The available
control commands are described in Table 3-24.

Setup commands are used to display and change the EZ-TESTER setup parameters in the TEST
SETUP, CAPTURE EVENTS and CONFIGURATION SETUP main menu functions. The available setup
commands are described in Tables 3-25 through 3-27.

NOTE

- To display the current setup, enter the setup command and then press <RETURN>.

- To display the available setup cptions, enter the setup command, then enter a space
followed by a question mark, and then press <RETURN>.

- To change a setup, enter the setup command, then a space followed by the new
setup command, then press <RETURN>.
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SECTION 3.3 Special Eunctions (Continued)

) Tabhle 3-23. Auxiliary Port Display Commands

ALRM Dispiay alarm indicators

BTRE Display cutrent pridge tap of multipattern resuils
CAEV Display all capture events
CONT Display number of stored capiure events
CAPE Disptay capture events setup menu

f CFEV Display first captured event
CNEV Dispiay next captured event
CPEV Display previous captured event

- LRSL Display last results

! CNFG Display configuration setup menu
PCCD Display Captured Channel Data
PMSS Display stored PM statistics

o RSLT Display current results

STAT Disptay status indicators
TOPT Display test options selup menu
TRSU Display test, configuration and capture memory options

i VERS Display software version and revision

Tabie 3-24. Auxiliary Port Control Commands

BITI Insert bit errors

BPVE Insert BPV errors

CiHl Clear history indicators
CCLR Clear capture memory
RSTR Start test run
SMRY Capture current results
STOP Stop test run
AUCO pPerform auto configuration
DELY Perform delay measurement
LPUP perform loop-up

LPDN perform loop-down

QTsT Perform Quick Test

PMPS Retrieve PM statistics
PMSC Set PM clock

PMIR Retrieve PM Performance index Ratio (PIR)
PMCS Clear PM statistics




Tochnical Specifications (Continued)

TERMINAL EMULATION (Continued)

Responses

Equipment Supported

Standard character responses are provided

Adtran, inc.
HDSL Centrat Office and Customer Premises Unit
Models: HTU-R, T400HTU-R, HFAC

pairGain Technologies, Inc.
HOSL Central Office and Customer Premises Unit
Models: HLU-231, 319,388, 611, 612, D41, HRU-412,
512 HLIU-860; HDuU-451

Teltrend, inc.

PMDNI Digital Network Interface

DDS CHANNEL TESTING (Option 11)

DSO-A Channel Rates . .. ....coo-ooresrm sy

Laopbacks (Latching and Alfernating)

Control Codes (Generate and Detect)

24, 48 96, 192, 384,56 and 64 Kbps
Channet, DSU, OCU, DSO-DP, NIE and eight-bit user defined

Repeater Release, idle, Abnormal Station, Mux-Out-of-SynS,
Unassigned Mux Channel, Test Code, Test Alert, MJU Alert.
Loopback Enable, Far-End Voice, Transition in Progress, Blo
Code, Release Code, MAPG Code, MAP1 Code, and eight-bit
user defined

0'5. 1:7, 2 in 8,
T1-5, 55 Octet,

Ry

BERT PAttefis . .. .oovnemrrrsssrmo s mmmtm ity 63, 127, 511, 2047, oE™.4, 2E20-1, QRSS, All
3in 24, ALT 1/0, Al 1's, T1-1, T1-2, T1-3, T1-4,
T1-Daly, DDS-1, DDS-2, DDS-3, DDS-4, DDs-5, DDS-6, and
user defined pattern up to 2048 bits long.
BERTRESURS ... oovnornmmremmrrmer s s inm ity BPV, BIT, Frame and CRC errors and elapsed time
| PRINTING
PrRt FURGHONS - . . oo v creoremmrr st Last Results, Captured Events, Current Setups, User Setups

Capiured Events

Types of Events {input signal conditions) . . -

Printer Ifferface. ... ..oooeee s

User Test Patterns, Captured Channel Data, Retrieved
Data, Captured Pulse Shape

Signal STATUS/ALARM changes
Changes in current CCITY G.821
performance Category

Errored Second
Severaly-Errored Second

Frame Slip

100 to 1500 {depending on type)
Automatic, selectable & manual

See AUXILIARY PORT

(Technical Specifications continued on next page)}
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Technical Specifications (Continued)

AUXILIARY PORT
Function RS 232 Interface/Remote Control or Printer
Connector ... ... .. 25-pin D Shell Female
Typeofintedface ........ ... .. .. ... i, DTE or DCE
Transmission Speeds . ........... .. ... ...l 1200, 2400 & 9600 bps
BitsperCharacter ..., ... ... .. ... oo 7org
ARy e e (Cdd, Even or None
Stopbits ... .. 1or2
PrinterWidths ... ... ... .. ... .. .. ... 40 or 80 Columns

- PHYSICAL SPECIFICATIONS

SIZ2e e 10.2"L x 3.8"W x 3"H
Weight ... . 3 Ibs. {1.35 kilograms)
Display Screen . .. ... .. i i Backiit LCD, 24 lines x 32 characters
Operating Temperature .. ............ ... ......... -20 to +60 degrees C
Storage Temperature . ...... ... ... .. ... ... .. -30 o +90 degrees C
Humidify .. ................ e 10% to 90% noncondensing
It SR

AT
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APPENDIX B

Factory-Installed Setups (STORE/RECALL Function)

TEST SETUPS
Operating Mode
Coding Format
Framing Format
Trans Clk Source
Channel Format
Channel Number
Test Pattern
Test Length

CONFIGURATION SETUPS

Auto Shut Off
Display Backlight
Audible Alarm
Level Display

Fill Data

Set Signaling

Bit Error Insert
BPV Error Insert

CAPTURE EVENTS
Capture Operation

Status Change
Alarm Change
Performance Chng
Errored Second
Severly Errd Sec
Frame Slip

Scheduled Summary

FILE #1

FILE #2
OUT-OF-SERVICE QRSS BRIDGE TAP TEST MULTIPLE PATTERN

FILE#3

TEST-0S
AMI

ESF
INTERNAL

. FULL Tt

NIA
QRSS
00:15:00

ENABLE
AUTO
ENABLE
PPV

IDLE
ABCD=0000
SINGLE
SINGLE

OFF
N/A
N/A
N/A
N/A
N/A
N/A
N/A

TEST-08
AMI

ESF
INTERNAL
FULL T1
N/A
BRIDGE
00:10:30

ENABLE
AUTO
ENABLE
ENABLE
IDLE
ABCD=0000
SINGLE
SINGLE

OFF
N/A
N/A
NIA
N/A
N/A
N/A
N/A

TEST-0S
AMI

ESF
INTERNAL
FULL T1
N/A
MLTPLE
00:15:00

ENABLE
AUTO
ENABLE
ENABLE
IDLE
ABCD=0000
SINGLE
SINGLE

OFF
N/A
N/A
N/A
N/A
N/A
N/A
N/A

B-1
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APPENDIX C
SAMPLE PRINTOUTS

LAST RESULTS
START OF TEST 12/15/94 09:06:51

CODING FORMAT: AMI
FRAMING FORMAT: ESF
CHANNEL FORMAT: FULL 11
CHANNEL NUMBER: N/A
TEST PATTERN: QRSS

RESULTS SUMMARY 12/15/94 09:07.27

RECY LEVEL: 6.30 VOLTS P-P
RECY FREQUENCY: 1,544,337 HZ
BPV ERRORS: 9

BPYV ERROR RATE: 1.63E-07

BPV ERRD SECONDS: 3

FRM ERRORS: 0

FRM ERROR RATE: 0.00E-05

FRM ERRD SECONDS: O

SIGNAL LOSS: 0 SEC

FRAME SYNC LOSS: O SEC

PAT SYNC LOSS: 0 SEC

ERRORED SECONDS: 6 17.1%

SVRLY ERRD SECS: O 0.0%

ERROR FREE SECS: 29 82.8%

€LGCK SLIPS: +1

PEAK (+) WANDER: 1

PEAK (-) WANDER: O

CURRENT G.821: AVATLABLE

AVAILABLE SECS: 35 100.0%

UNAVAILABLE SECS: © 0.0%
CAPTURED EVENTS

EVENT: 0042  12/15/94 09:33:02

CODING FORMAT: AMT

FRAMING FORMAT: ESF

CHANNEL FORMAT: 64 X N=06

CHANNEL NUMBER: N/A

TEST PATTERN: QRSS

EVENT: 0043 12/15/94 09:33:03

EVENT: 0044 12/15/94 (9:34:02

EVENT: 0045 12/15/94 09:36:13

EVENT: 0046  12/15/94 09:36:13

EVENT: 0047 12/15/94 09:36:13

EVENT: 0048 12/15/94 09:36:13

EVENT: 0049 12/15/94 (09:36:13

EVENT: 0050 12/35/94 {9:36:13

EVENT: 0051  12/15/94 (9:36:14

EVENT: 00562 12/15/94 09:36:14

EVENT: 0053  12/15/94 09:36:15

EVENT: 0054  12/15/94 (9:36:16

EVENT: 0055 12/15/94 (9:36:17

EVENT: 0056  12/15/94 09:36:17

EVENT: 0G57  12/15/94 {9:36:17

EVENT: 0058  12/15/94 (9:36:17

EVENT: 0059 12/15/94 09:37.C6

EVENT: 0060 12/15/94 09:3%:08

RECY LEVEL: +.4 dBdsx
SIMPLEX CURRENT: UNDER 10 mA.
BIT ERRORS: 5

BIT ERROR RATE: G.14E-08

BIT ERRD SECOMDS: 3
CRC £RRORS: 5
CRC £RRCR RATE: 4
CRC £RRD SECOMDS: 3
YELLOW ALARM: o
EXCESS ZERQ'S: 8
ALL ONE'S: 0
TESY LENGTH:
ELAPSED TIME:
TIME REMAINING:
SLIP RATE:

(+) FRAML SLIPS: 0
(-) FRAME SLIPS: 0
ACCEPTABLE MINS: O
DEGRADED MINS: ¢
UNACCEPTBLE SECS: €

START OF TEST

PERFORMANCE CHNG AVAILABLE
PERFORMANCE CHNG ACCEPTABLE

SVRLY ERRD SEC

STATUS CHANGE SIGNAL LOSS DETECTED
STATUS CHANGE FRAME SYNC LOSS DETECTED
STATUS CHANGE PAT SYNC LOSS DETECTED
ALARM CHANGE EXCESS ZERQ'S DETECTED
PERFORMANCE CHNG UNAVATLABLE

SVRLY ERRD SEC

ALARM CHANGE EXCESS ZERO'S CLEARED
SVRLY ERRD SEC

SVRLY ERRD SEC

STATUS CHANGE SIGNAL LOSS CLEARED
STATUS CHANGE FRAME SYNC LOSS CLEARED
STATUS CHANGE PAT SYNC LOSS CLEARED
PERFORMANCE CHNG AVAILABLE
PERFORMANCE CHNG ACCEPTABLE

MANUAL STOP



CURRENT SETUPS

USER SETUPS

SAMPLE PRINTOUTS {Continued)

-~ TEST SETUPS

OPERATING MODE: TEST-0S
CODING FORMAT: AMI
FRAMING FORMAT: ESF
TRANS CLK SOURCE:  INTERNAL

CHANNEL FORMAT: FULL T1
CHANNEL NUMBER: N/A
TEST PATTERN: ORSS
TEST LENGTH: 00:15:00

CONFIGURATION SETUPS

AUTO SHUT OFF: ENABLE
DISPLAY BACKLIGHT: AUTO
AUCIBLE ALARM: ENABLE
LEVEL DISPLAY: P-PV
FILL DATA: IDLE

SET SIGNALING: ABCO=0000

BIT ERROR INSERT:  SINGLE
BPYV ERROR INSERT:  SINGLE

-- CAPTURE EVENTS --

CAPTURE OPERATION: ON
STATUS CHANGE: ENABLE
ALARM CHANGE: ENABLE
PERFORMANCE CHNG:  ENABLE
ERRORED SECOND: DISABLE
SEVERLY ERRD SEC:  ENABLE
FRAME SLIP: ENABLE
SCHEDULED SUMMARY: DISABLE

USER SETUP 1: UNFRAMED BRIDGE

- TEST SETUPS --

OPERATING MODE: TEST-0S
CODING FORMAT: AMI
FRAMING FORMAT: LNFRAMD

TRANS CLK SOURCE:  N/A
CHANNEL FORMAT: N/A
CHANNEL NUMBER: N/A
TEST PATTERN: BRIDGE
TEST LENGTH: 00:10:30

-~ CONFIGURATION SETUPS --

AUTO SHUT OFF: ENABLE
DISPLAY BACKLIGHT: AUTO
AUDIBLE ALARM: ENABLE
LEVEL DISPLAY: P-P ¥
FILL DATA: IDLE
SET SIGNALING: AB=00

BIT ERROR INSERT:  SINGLE



SAMPLE PRINTOUTS (Continued)

USER TEST PATTERNS
USER TEST PATTERN #5
USER LABEL: FOX
LENGTH IN BITS: 448

BYTE  BINARY HEX  ASCII

00101010 2A (54) * (D)
06010010 12 {48} {H)
10100010 A2 {45} ()
00000100 G4 (20} €
10001010 8A {51} {Q)
10101010 AA (55} {H

Oy O i G PG

52 00011100 1C (38) (8)
53 100113100 SC (39) (%)
64 Q00013100 OC (30} (0
55 10110000 BO (0D) ()
56 01010000 50 (0A) P ()

CAPTURED CHANNEL DATA
CAPTURED CHANNEL DATA
12/15/94 10:40:28
CHANNEL: 05

BYTE  BINARY HEX  ASCII

00000100 04 (20) (3}
00110010 32 (40) 2 (L
10000010 82 (41) (A}
01011010 B6A (BAY 7 (1}
10011010 9A (59} (Y}
00000100 04 (20) {}
0010010 22 (44 " (D)
11110010 F2 (4F) ()
11100010 E2 (47) (G)
10 000COIOC 04 (200 (9
11 10001100 8C (31) n
12 01001100 4C (32) L (D)

WO 00 O ON B G e

241 11161100 EC (37} (n
242 0001110¢ 1C (38) (8
243 1001110¢ 9C (39) (9
244 00600110C 0OC (30 (%)
245 1011000C 80 (ODy ()
246 01010000 50 (0A) P ()
247 00101010 2A (54 * ()
248 00010010 12 (48) (H)
249 10100010 A2 (45) (£)
250 00000100 ¢4 (20) ()
251 10001010 B8A (51} Q)
252 10101010 AA {55} U
253 10010010 92 (49} {1}
254 11000010 C2 {(43) *®

255 11010010 D2 <48} (K)
256 00000100 04 (20) (3



C4

RETRIEVED PM DATA

SAMPLE PRINTOUTS (Continued)

NIU/PM STATISTICS
RETRIEVED: 12/15/94 12:24:00
NIU HEADER: 12/15/94 12:24:00

- PCRFORMANCE INDEX RATIO (PIR) -

ATOZ ZT0A
ERROR FREL SECS:  100% 58%
STATUS BITS SET: >G% >9%
STATUS REGISTER KEY:
1 = LOOPED BACK 5 = POWER LOSS
2 = DATA INCOMPLETE & = AlS
3 = LOSS OF SIGNAL 7 = YELLOW ALARM
= UHUSED 8 = QUT OF FRAME

ONLY NON-ZERD STATI

PERIOD 01 GF 33

STICS ARE PRINTED.

CURRENT HOUR: 12/15/94 12:00
ATC 2 LA
Cve: 0 16
ESt: 0 16
cvP: 0 3
ESP: 0 3
MSEC: 900 300
STAT: 12 12
PERIOD 02 OF 33
CURRENT DAY: 12/15/%4
ATOZ LT0A
Cvi: 0 19
ESL: 20
SESL: O 1
Cvp: 0 4
ESP: 0 5
SESP: 0 1
POVS: O 1
BBIS: O 1
MSEC: 1.013 1.013
STAT: 12 12



SAMPLE PRINTOUTS {Continued)

CAPTURED PULSE SHAPE
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BRIDGE

MLTIPLE

ALLO'S

1:7

APPENDIX D

Fixed Test Pafterns

Automatically generated sequence of test patterns used to detect bridge taps
on analog lines that are being converted to digital service. Bridge taps will
selectively attenuate the higher frequencies associated with T1 transmission
causing bit and bipolar violations to occur for specific patterns. During a
Bridge Tap test, which takes less than 11 minutes to perform, each pattern
is transmitted and monitored for errors. Each pattern is transmitted for 30
seconds and monitored for only 23 seconds. Results are kept on each of
the individual patterns and on the entire test sequence.

ALL 1'S F1111 ...

1. FO101 ...

1.3 FO100 ...

1:5 F0100 00 ...

1.6 FO100 000 ...

1.7 F0O100 0000 ...

2.8 F1100 0000 00 ...

2:9 F1100 0000 000 ...

2:10 F1100 0000 G000 ...

211 F1100 0000 G000 O ...

2:12 F1100 0000 00C0 00 ...

2:13 F1100 0000 000G 000 ...

2:14 F 1100 0000 0000 0000 ...

3IN18 F1101 0000 0000 0000 00 ...
3IN19 F1100 1000 0000 0GOO0 000 ...
3IN20 F1100 0100 0000 0CCO 0G00 ...
3N 21 F0100 0100 0000 0C00 0000 1 ...
3iIN22 FO100 0100 0000 0000 0000 10 ...
3IN23 FO100 0100 0000 0000 0000 100 ...
3IN24 F0100 0100 0000 0000 0000 6100 ...
QRSS 2E20-1 with 15 zero suppression

Automatically generated sequence of test patterns used by technicians to
perform acceptance testing on a new T+1 span or trouble shooting on an existing
span. During a Multiple Pattern test, which takes 15 minutes to perform, each
test pattern is transmitted and monitored for errors. Each pattern is transmitted
for three minutes or 180 seconds and monitored for only 175 seconds. Results
are kept on each of the individual patterns and on entire test sequence.

ALL 1'S F1111 ...

1.7 FO100 000 ...

2IN8 FO100 0100 ...

3IN24 F0100 0100 0000 0000 0000 0100 ...
QRSS 2E20-1 with 15 zero suppression
FO0O0O0 ...

F0100 0000 ...



Fixed Test Patterns (Continued)

2INS8 F0100 0100 ...

3iIN24 FO100 0100 0000 G000 0000 0100 ...

ALT 1/0 F1010 ..

ALL 1'S Fi111 .

T141 {MIN/MAX) A 72 octet pattern that generates rapid transitions from low ones

density octets to high ones density octets. Itis commonly used to test repeater
pre-ampiification, equalization, and automatic line build out (ALBO) circuitry.

80B 80H 80H B8B0H O01H 004 OlE OiH OlH O03H
80E O0iH 80H O0OiH OlH 80H OlE 22H O0OOH 20H
220 0O0H 20H AAH AAH AAH AAH AAH G5535H O55H
55 55H AAH AAH AAH AAH O55H AAH AAH 55H
55H O55H 80H B80H FFH FFH FFE FFH FFH FFH
FFH FEH FFH FFH 24H 49H 92E 88H 88BH 88H
10H 42E 08H 21H 84H 20H 0O8H 82H 40H 20H
10H 80B

Tt-2 {(TRIP TEST) - A 96 octet pattern that generates a long series of high ones
density octets followed by quick changes from average ones density to fow
density octets. it is commonly used to detect faulty M12 cards in D33
equipment.

FFH FFE FFH FFH FFH FFH FFH FFH FFH FFH
FFH FFH FFH FFH FFE FFH FFH FFH FFH FFH
FFH FFH FFH FFH FFH FFH FFH FFH FFH FFH
FFe# FFH FFH FFH FFH FFH FFH FFH FFH FFH
FFH FFH FFH FFH FFH FFH FFH FFE AAH AAH
AAH AAH 8CH 0l1H 80H 0OiH 80H O1H 680H O1H
80H O0l1H B8CH O0O1H 80H 01H 804 OlH BOH O0OIH
80H O01H AAH AAH AAH AAH B80H {01H 8CH (1=
80H 01K B80H O0l1H B80H 0l1H B80H OlH B8CH OIH
80H O1H 86H O01H 80E OlH

T1-3 (54 OCTET) - A 54 octet pattern that consists of rapid transitions from low
ones density octets to high ones density octets. It is commonly used to test
repeater pre-amplification, equalization, and automatic line buiid out (ALBO)
circuitry,

0l1H O0iH O01H 01E 01 O0iH COH Ol1H O1H O0lH
Olr Cix OiH C3E 01H 0iH O0OiH 01H O7H J1E
01 CiH O0Ol1E ©55H 55H 55H 55H AAH AAH AAH
AAH ClH O1H O1E Q1H O0i1H OIH ¥FFH FFH FFH
FFH FFH FFH 80H 01H 80H 01H 80H 01H 8CH
01H 80H O01H B80H



Tt-4

T1-5

§50CTET

T1-DALY

Fixed Test Patterns {(Continued)

{120 OCTET) - A 120 octet pattern that consists of rapid changes from high
ones densiy to minimum ones density. It is commonly used to stress the

equalization circuits befween T1 muitiplexers.

FFH
FFH
FFH
FFH
FFH
FFH
FFH
FFH
10H
10H
10H
10"

FFH
FFH
FFH
FFH
FFH
FFH
Frd
FFH
10H
104
104
104d

FFH
FFH
FFH
FFH
FFH
FFH
FrFH
AAH
104
10H
10H
104

FFH
FFH
FFH
FFH
FFH
FFH
FFE
AAH
101
10H
10H
10H

FFH
FFH
FFH
FFH
FFE
FFH
FFH
AATE
10E
10H
10H
10H

FFH
FFH
FFH
FFH
FFH
FFH
FFH
AAH
10H
10H
104
10H

FFH
FFH
FFH
FFH
FFE
FFH
FFH
108
ER1)
AAH
10K
i0H

FFH
FFH
FFH
FFH
FFH
FFH
FFH
10H
10H
AAH
10H
10H

FFH
FFH
FFH
FFH
FFH
FFH
FFH
10H
10H
AAH
10H
10H

FFH
FFH
FFH
FFH
FFH
FFH
FFH
10H
10H
AAH
10H
10H

A 53 octet pattern that generates rapid fransitions from high ones density octets
to low ones density octets.

80H
80H
80H
0iH
FFH
FFH

0iH
o1g
OiH
AFH
FFH
FFH

80H
80H
80H
AAH
01H
CEH

01H
C1HE
ClH
AFH
C1E

80H
80K
80H
01K
C1E

0iH
OLH
01H
01ix
0id

80H
80E
80H
01H
FFH

018
01E
01K
01E
FFH

80H
80H
80H
FFH
FFH

01n
01H
C1H
FFH
FFH

it is commonly used to test repeater pre-
amplification, equalization, and automatic line build out (ALBO) circuitry.

(T1-8) - A 55 octet pattern that generates rapid transitions from high ones
density octets to low ones density octets. itis commonly used to stress repeater
autoratic line build out {ALBO) and timing recovery circuits. When framed, this
pattern will generate excess zero's.

0i"
GiH
GiH
AAH
FFH
0iH

0in
CiH
O1H
01E
FFH
80H

G1H
01H
01H
GlH
FFH
01H

01K
03H
55H
01H
80H
80H

01R
01H
55H
01lH
01H
01H

01iH
0iH
55H
01H
80H

0CH
01H
55H
01H
01H

01H
01lH
AAH
FFH
80H

GlH
07TH
AAH
FrH
01H

01lH
01H
AAH
FFH
80H

A 55 octet pattern identical to T1-6 except the seventh octet is changed from
Q0H to 80H. This pattern is specified by ANS! and meets ones density and
excess zero's ¢riteria.

01E
01H
01E
AAR
FFH
01H

01u
01H
01H
0lH
FFH
80H

01E
01H
O1H
01H
FFH
01B

01H
03H
55H
01H
8CH
80H

01H
01H
55H
01H
01H
01H

G1H
ClH
55H
01H
80H

80H
GiB
551
01H
0iH

OlH
Gl1H
AAH
FFH
8CH

01H
074
AAH
FFH
01d

O1H
01H
AAH
FFH
80H

D-3
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DDS-1

DDs§-2

DDS-3

DDS-4

DDS-8

DDS-6

Fixed Test Patterns (continued)

A 200 octet pattern that consists of 100 octets of FFH followed by 100 octets of
00H. It is commonly used to stress DDS circuit signal recovery capability.

A 200 octet pattern that consists of 100 octets of 7EH followed by 100 octets of
00H. This pattern simulates bit oriented protocol flags for DDS testing.

A 16 octet pattern that provides a continuous stream of medium ones density
4CH octets. It is commonly used to simulate a typical DDS signal.

A 16 octet pattern that provides a continuous steam of low density 40H octets.
it is commonly used to stress DDS clock recovery circuits.

A 256 octet pattern that is a compilation of patterns DDS-1 through DDS4 as
follows: 54 FFH, 54 00H, 54 TEH, 54 00H, 16 4C, 16 40H, 7 FEH and 1 FFH.
1t is commonly used to provide a quick test of DDS circuit operation,

An 8 octet pattern that consists of seven octets of FEH followed by one octet of
FFH. It is commonly used to simulate a DDS signal transition from IDLE mode
to DATA mode.



APPENDIX E

Trunk Type Summary

ey

=0 B=0
m'! 831

| ON-HOOK
OFF-HOOK

_OQPERATION

GROUND START - £XS

- ON-HOOK
 OFF-HOOK

B=1
B=
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OFF-HOOK
RING

ON-HOOK

OFF-HOOK .
. OPERATION

- ON-HOOK
- OFF-HOOK

- ON-HOOK
OFF-HOOK

- ON-HOOK

- OFF-HOOK

IDLE
RING
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APPENDIX F

Dial Tone Frequencies

' [FREQUENCIES
DIGIT A A
. Low | HIGH
1 697Hz - 1209Hz
2 697Hz 1336Hz
3 697Hz 1477Hz
4 770Hz 1209Hz
5 770Hz 1336Hz
6 770Hz - 1477Hz
7 852Hz 1209Hz
8 852Hz 1336Hz
9 852Hz - 1477Hz
0 941Hz 1336Hz
A 697Hz 1633Hz
B 770Hz 1633Hz
C 852Hz 1633Hz
D 841Hz 1633Hz
# 841Hz 1477Hz
* 941Hz 1209Hz
DTMF Frequencies

1 700Hz 900Hz
2 700Hz 1100Hz
3 900Hz 1100Hz
4 700Hz 1300Hz
5 000Hz 1300Hz
6 1100Hz ¢ 1300Hz
7 700Hz 1500Hz
8 900Hz 1500Hz
9 1100Hz 1500Hz
0 1300Hz | 1500Hz
A ST3P 700Hz 1700Hz
B STP 900Hz 1700Hz
C ST2P 1300Hz 1700Hz
D -— —

# ST 1500Hz 1700Hz
* KP 1100Hz 1700Hz

MF Frequencies
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APPENDIX G

ISDN Facility Option Codes

Feature Code
Operator Telephone Co. 5
Operator Common Carrier 6
Service Code
: Access for Virtual Private network
MEGACOM 800 service
MEGACOM service
IN WATS
WATS Maximal subscriber band
ACCUNET

international Long Distance Service
tnfernational 800

Electronic Tandem Network

Private Virtual Network

DEAL-ET NOVA

PO NDO AW

Service Code
WATS Band 1
National ISDN Banded OUTWATS 18
Foreign Exchange 19
Tie Trunk Selection 20
National ISDN INWATS 17
National ISDN Unbanded QUTWATS 18




ISDN Facility Option Codes (continued)

Service Code
Private 1
In WATS 2
Out WATS 3
Foreign Exchange 4
Tie Trunk 5

Service Code
in WATS 17
Out WATS 18
Foreign Exchange 19
Tie Trunk 20




