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1. INTRODUCTION

1.1 Overview

Thi s manual contains informati on concerning the description,
i nstall ati on, mai ntenance, and use of the line test controller (LTC)
and the line test unit (LTU) in the LTC/LTU | oop test system

1.2 About ThisManual

The follow ng descriptions and references provide a brief summary of
the contents of this manual:

0 For a detailed description of the LTC/ LTU | oop test system see
Chapter 2, "DESCRI PTION."

0 For detailed LTU installation and renoval procedures at the
renote termnal (RT) and LTC software installation procedures at
the personal computer (PC), see Chapter 3, "INSTALLATI ON AND
REMOVAL. "

o For a functional description of the LTC admi nistrative and data
retrieval nodes, including nmenu screens, and a description of
error nmessages and i nformation on probabl e causes and responses,
see Chapter 4, "LTC SOFTWARE. "

o For additional information concerning the SL((R) Series 5
Carrier System refer to Chapter 5, "ADDI TI ONAL REFERENCES, "
which lists the AT&T practices for the which lists the AT&T
practices for the SLC Series 5 Carrier System

o For LTU mai ntenance and troubl e clearing procedures, see
Chapter 6, "APPENDI XES. "

o For maintenance and use of your PC, refer to the docunentation
that came with the PC.

1.3 Background

This manual is witten for users who are famliar with MS-DOS(R) or
PC-DOS Di sk Operating Systemand SLC Carrier Systens.

To ensure proper LTC software conpatibility and operation, you mnust
have the foll ow ng:

0 An AT&T PC 6300 or Ms-DQOS conpati ble PC

0 512K random access nenory (RAM m ni num
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o Disk operating system 2.0 or |ater
0o Bell 212A compatible nodem [1200 bits per second (b/s)]

0O SLC Series 5 Carrier Systemline test controller working disk
(see Chapter 3, "INSTALLATI ON AND REMOVAL").

1.4 ConventionsUsed in This Manual

Text that appears on the LTC PC screen is shown in this manual in bold
type. The default value that is supplied with some pronpts and nmenus
is displayed in square brackets [ ]; the software uses this value if
you press the return key instead of entering a response. Optiona
entries are shown in this manual in parentheses for your convenience;
these options do not appear on the screen

In the foll owi ng exanple, PROVPT [ DEFAULT] = is the pronpt displayed
on the screen; ENTRY is displayed as you type on the keyboard.

(Options) lists the range of valid entries. O the options, DEFAULT
is used if no other entry is made before the [Return] key is pressed.

PROVPT [ DEFAULT] = ENTRY (Options)

For exanple, pressing the [Return] key with the follow ng pronpt
di spl ayed:

FI RST SYSTEM I D [1234] =

enters the system | D nunber 1234. \thereas, the entry of a new system
I D nunber (for exanple, 5678) at the pronpt:

FI RST SYSTEM I D [1234] = 5678
enters system I D nunber 5678 after the [Return] key is pressed.

NOTE:
Valid Series 5 systemID entries are 0001 to 9999 or NONE for a
system not being tested.

Keys are shown exactly as | abel ed, except the backspace key (shown
herein as [Backspace]), the return/enter key (shown herein as
[Return]), and the shift key (shown herein as [Shift]). Wen two keys
are shown together (for exanple, [Cirl] [PrtSc]), it neans hold down
the first key and press the second one (for exanple, hold down [Cirl]
and press [PrtSc]). Chapter 4, "LTC SOFTWARE, " has nore detail on
speci al keys, including [F1] - [F12].
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2. DESCRIPTION

2.1 System Overview

The LTC/LTU is a dedicated routine |oop testing systemused in testing
SLC Series 5 Carrier System subscriber loops. The LTUis a

m crocontrol |l er-based Series 5 RT circuit pack that performs routine
custoner | oop tests and stores the test results in its internal
menory. The LTC, which is conprised of an AT&T PC 6300 or Ms5-DOS
conpati ble PC and the PC-based software, is used to adm nister the
LTU, retrieve the test results fromthe LTU, and process the test
results data for display and input to the tel ephone conpany's
operations support system The LTC communicates with the LTU over a
1200 b/s data link.

Figure 1 shows the system architecture of the LTU LTC | oop test
system

2.2 LTU Description
221 General

Thi s section describes the physical and functional features of the
LTU.

The LTU (Figure 2) is the Series 5 AUA7 plug-in that consists of a
nmot her / daught er board arrangement. The LTU faceplate has two LEDs and
two access connectors. The LTU is a dedicated |oop tester that is
conpatible with SLC Series 5 Carrier Systens equi pped with feature
package C (FPC), feature package D (FPD), and other feature packages
that may be released in the future.

The LTU gains direct netallic access to the subscriber |oops served by
a SLC Series 5 Carrier System dual channel bank at the RT,
automatically perforns routine tests on the | oops, and stores the test
results inits internal menory. Since one LTU is dedicated to each
SLC Series 5 Carrier System RT dual channel bank (maxi mum of 192

| oops), all LTUs can run the routine |loop tests independently. The
LTU can test 192 channels (one dual channel bank) in approximtely 1
hour .

Each RT dual bank assenmbly requires an LTU. In addition, the LTU
requires that an AUB22 or AUB25 channel test unit (CTU) and an

AUA18/ AUA19 digital test unit (DTU) be installed in the RT dual bank
assenbly in order to function properly. The CTU and DTU are standard
SLC Series 5 Carrier System plug-ins.

The LTU plugs into the sixth line interface unit (LIU) slot of the
white RT bank. A cable interfaces a connector on the LTU faceplate to
the craft interface unit (ClU TEST ACCESS connector on the CTU
faceplate. A faceplate connector is also provided for the LTU
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internal nodemto plain old tel ephone service (POTS) channel unit (CU)
interface that uses a dedicated channel within the Series 5 RT channel
bank.

The LTU is conpatible with the J1C182AB-1, L1, J1Cl182AC-1, L1,
J1C182AE-1, L1, and J1C182AF-1, L1 backpl anes.

2.2.2 RoutinelLoop Testing

The LTU perforns the follow ng routine |loop tests on each subscri ber
| oop:

o Insulation
TIP to ground resistance with ground on RI NG
RING to ground resistance with ground on TIP
TIP to battery cross resistance
RING to battery cross resistance.

o Background Noi se
C-nmessage wei ghted TI P/ RING noi se vol tage

o Foreign Potenti al
Peak voltage fromTIP to ground

Peak voltage from RING to ground.

2.2.3 TestableL oops

The LTU only tests the | oops connected to the CUs specified in the
fol |l owi ng:

o POTS (loop start node only)
AUA51
AUAS58
AUA59
AUA25
0 SPOTS(R) channel unit (loop start nmode only)
AUA51

AUAS59
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AUA25

o Frequency-selective ringing (FSR)
AUAS7

o Coin
AUA53

o Miltiparty
AUAS55

o POTS with derived channel al arm
AUA27

The neasurenents received fromthese tests are conpared to severa
threshol ds (described later) and the results of each type of test are
categori zed as good, suspect, noderate (insulation test only), or
severe with respect to the channel tested.

The LTU can be installed in systens which use the pair gain test
controller (PGIC) or extended test controller (XTC) for demand
testing. The LTU is also conmpatible with systens that are equi pped
with a renmpte measurenent unit (RMJ).

224 LTU-BCU Interface

This section describes the interactions between the LTU and the bank
control unit (BCU) during LTU | oop testing.

The LTU initiates comrunication with the RT BCU by specifying the
system | D and channel number of the subscriber | oop to be tested.

Once conmuni cation with the BCU is established, the LTU requests
digital access to the channel's DSO interface and obtains information
about the CU serving the loop to be tested. |Included in the CU
information returned by the BCUis the CUID that is used to determ ne
if the channel is testable. Gven the CUID, the LTU | ooks up the
idle signaling bit pattern for that CU froma read only menory (ROV
table. The LTU m crocontroller conpares the received and transmtted
signaling bits (ABCD signaling bits) of the CUto the idle bit pattern
to determine if the CUis idle or busy. |If the CUis busy, the LTU
goes to the next channel to be tested and repeats the procedure to
check for the idle or busy state. Channels that are found busy are
rechecked a maxi mum of three tines (time permitting) until al

testabl e channels are tested.

If the CUis idle, the LTU requests netallic access. This closes the

test relay on the CU giving the LTU netallic access to the subscri ber
| oop.
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The LTU now begins to test the |oop. Wien the LTU conpletes the
routine loop tests, it wites the test results into nenory and

term nates comunication with the BCU, thus releasing the test access
for that channel. This includes the term nation of the netallic and
digital access to the CU At this point the BCU is available for
routine testing of the next channel.

The LTU repeats this procedure until all the testable channels are
tested sequentially fromchannels 1 through 96 for each systemin the
dual channel bank.

2.25 LTU Architecture
2.251 General

Thi s section discusses the architecture (see Figure 3) of the LTU.

The LTU consists of eight major conmponents: the mcrocontroller, the
signaling nmonitor, the loop testing circuitry, two conmuni cation
links, an electronically erasable programmble read only nenory
(EEPROM), a real time clock, and a nodenif uni versal asynchronous
recei ver transmtter (UART).

A description of these eight conponents plus the follow ng additional
conmponents that conprise the LTU is contained in the follow ng
sections: progranmable read only nenory (PROV), sanity timer, reset
switch, and LEDs and connectors.

2.25.2 Microcontroller (uC)

The m crocontroller perfornms all the control and comuni cation
functions of the LTU.

A serial port is used as the 1200 b/s interface to the BCUs. A
moden! UART is used for the 1200 b/s conmuni cation |ink.

2253 Signaling Monitor

The signaling nonitor circuit extracts the signaling bits fromthe
serial bit stream provided by the DTU.

The signaling nonitor extracts and | atches the ABCD signaling bits
fromthe RT CU, whose loop is to be tested, as well as the ABCD
signaling bits fromthe corresponding COTl (central office term nal)
CU. The four signaling bits of both CUs are read by the LTU

m crocontroller to determine if the channel is idle.

2254 Loop Testing Circuitry

The | oop tests performed by the LTU consist of voltage (foreign
potential), resistance (insulation), and C nessage wei ghted background
noi se measurenents. The results obtained fromthese nmeasurenents are
conpared to fixed thresholds to determine if the loop is in a good,
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suspect, noderate, or severe condition.

Table A lists the tests and the test threshol ds.

2.255 CommunicationsLinks

The internal UART on the LTU mcrocontroller is used to conmuni cate
with the bank controllers. An additional UART is used to drive a 1200
b/s modem which is used as the communication link to the LTC

2256 EEPROM

The LTU has an EEPROM for the storage of systeminformation, test
results, and a password.

2.25.7 Real Time Clock

The LTU has a real tinme clock that keeps the time (24-hour clock) and
t he day-of -week data for the LTU. The clock is also used to start and
stop the routine | oop tests.

The LTU microcontroller continuously reads and compares the clock time
to the start and run tinmes specified by the LTC to deternmine if it is
time to start or end the routine tests.

2.25.8 Modem/UART

The LTU has a 1200 b/s auto-answer nodemthat interrupts the

m crocontroller when it detects ringing. |If the LTU is busy
performng | oop testing, then the LTU finishes the current test

(mexi mum del ay of approximately 15 seconds) before answering the call
to the nodem

The TIP and RING pair of the nbdemis connected directly to the TIP
and RING pair of a POIS or SPOTS Channel Unit operating in the | oop-
start node. The nodem and the CU are isolated fromthe outside

envi ronnent .

2259 PROM

The LTU programresides in the PROM
22510 Sanity Timer

The sanity tinmer provides a mechanismfor resetting the
m crocontroller in case the mcrocontroller locks up in an infinite
| oop.

22511 Reset Switch
The LTU nust be set to its preservice state to allow initial
interaction with the LTC. 1In the preservice state, all values in

t he EEPROM paraneter fields are set to predeterm ned (default) val ues.
The values in two fields, password and status, must be valid to
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support LTC interaction. The default password (000000) is used for
the initial LTCLTU interaction

The LTU has a 2-position RLB (reset LTU board) switch that is used

to set the LTU EEPROMto its preservice state. The LTU EEPROM i s

set to the preservice state during LTU installation. It may also

be necessary to reset the EEPROM of an LTU to the preservice state

under certain conditions; for exanple, if the password was changed and
cannot be recalled. Resetting the LTU EEPROMto its preservice

state would allow LTC interaction, thus allow ng a new password and ot her
parameters to be entered.

To reset the LTU EEPROMto its preservice state, the RLB

switch is set to the ENB (enable) position. Wen the unit is

inserted into the channel bank, the FAIL and BUSY LEDs wil

light to indicate that the LTU EEPROMis being initialized or reset to
the default values. The FAIL and BUSY LEDs will flash on

and off when the initialization is conplete. The LTU is then renoved
fromthe channel bank, the RLB switch is set to the DS

(di sable) position, and the LTU is reinserted into the channel bank
The LTU is now in the preservice state.

The in-service state is established when the preservice

parameters are replaced with valid data by way of the LTC. The LTU
determ nes its own preservice/in-service state and sets the
appropriate field in the status register accordingly. The status
regi ster contains information on the state/condition of the LTU.

2.25.12 LEDsand Connectors

The LTU has a FAIL and a BUSY LED plus a TEST ACCESS

and T/R (tip/ring) connector on the faceplate. The FAIL LED

is turned on by the microcontroller when the LTU is powered up or if
the built-in self-test detects a hardware failure of any LTU circuitry.
The BUSY LED is turned on while the LTU is perform ng the routine

| oop tests or if the LTUis comunicating with the LTC. Both LEDs are
turned on while the LTU is performng the reset procedure. Once the
LTU has finished the reset procedure, both LEDs flash on and off to
remnd the craftsperson to set the RLB switch to the DS

posi tion.

The TEST ACCESS connector is a 10-pin connector that provides the
electrical interface to the CTU. The T/R connector is an RJ11

t el ephone jack that provides the electrical interface to the POTS or
SPOTS CU

2.2.6 Built-In Self-Test

The built-in self-test is performed during normal LTU operations to
determine if the LTUis healthy. The results of this test are
reported to the LTC when the LTC begins a conmuni cati on session with
the LTU. The LTU reports a hardware failure if it detects any failure
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whi ch cannot be corrected by changing the LTU system paranmeters from
the LTC. Under this condition the LTU turns on the FAIL LED and
does not start the routine |oop tests.

2.2.7 LTU/CTU Physical Interface
The LTU interfaces to the CTU via a ribbon cable connected fromthe

TEST ACCESS connector on the LTU to the TEST ACCESS connect or
on the CTU.

2.2.8 Electrical Protection
Since the LTU tests the loop plant, it is exposed to the same

environment as an RT CU. The LTU test circuitry provides electrical
protection equivalent to that of a CU

2.3 LTC Description

Thi s section describes the physical and functional features of the
LTC.

An AT&T PC 6300 or M5-DCS compatible PC serves as the user interface
to the LTU. The PC in conbination with the LTC software on the
control l er working disk are referred to as the LTC. The LTC is used
to performthe follow ng basic functions:

o Conmuni cation with the LTU

0 Administration of the LTU

0 Retrieval of the LTU test results

0 Processing of the raw LTU test results data.
The LTC conmuni cates with the LTU over a 1200 b/s nmodem data |i nk.
This comunication link is used by the LTC for both the admi nistration
of the LTU and for retrieval of the raw test results fromthe LTU.
Adm ni stration of the LTU consists of setting and changing LTU system
EEPROM par aneters including, but not limted to, the following five
LTU system paraneters:

(1) Real time clock

(2) Systemidentification nunbers for both Series 5 systens

(3) Channels excluded fromtesting

(4) LTU security password

(5) Test start and run times.
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Data retrieval consists of establishing conmunications with the LTU
and transferring the raw LTU test results data to the LTC for PC
screen display or file storage.

Dat a processing consists of interpreting the raw LTU test results data
and witing the processed data to a file that is utilized by the
user's operations support system

The routine custonmer loop testing is perfornmed by LTUs installed at RT
sites (one LTU for each dual bank). Data transfer between the LTC and
the LTUs to obtain test results and admi nister the LTUs is perfornmed
froma centrally located renote LTC. The transfer is inplenmented by
dial up nmbodemlines to the LTUs that allow the centralized LTC to
performthe followi ng types of activities:

a. Acquire test results
b. Change LTU syst em EEPROM par aneters.

Usi ng the menu driven LTC software, the LTC PC operator is permtted

to select either one of the above desired types of activities.

However, type b activities (changing LTU system EEPROM par anet er s)

can only be performed if the admi nistration access path is chosen and a
valid login is supplied to the LTU

For activity a (acquiring test results), it is also possible to
operate the LTC program unattended using files for input and output.
This is called indirect input/output (1/0. In addition, it is
possible to set up this activity several hours before actual execution
and at the same tinme also set up a post analysis programto perform
further processing on the test results after they have been obtai ned
and interpreted by the LTC. (The post analysis programis an optiona
program supplied by the customer that resides on the same PC as the
LTC software.)

24 LTC-LTU Interface Overview

The LTU contains logic and data to automatically conduct a sinple
series of tests on each custoner |oop connected to the associated dua
channel bank. The results of these tests are stored within the LTU
EEPROM at the RT bank pending the dial up access by the LTC. A
transfer of the test results to the LTCis performed by the LTU
whenever the LTC requests the test results. A valid login password is
required for any transaction other than acquiring test results, LTU
status, and LTU clock tinme (this is the principal security neasure).

Wth a valid login the LTCis able to read or set the LTU renpte cl ock
and to establish, or change, LTU resident system paraneters. The LTU
firmvare is able to performa variety of functions including:

recei ving and processing commands and data fromthe LTC to support
password admini stration functions, determ ning channel test permn ssion
i nformati on, setting the time-of-day clock, etc.
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The LTC software includes a termi nal erulation, or Set Up, node to
support setting up the access to the LTU port. Once the LTU has been
accessed, the appropriate user comrands and responses are perforned
under LTC software control. The user-keyboard-screen interaction is
menu based and uses the sane man machi ne | anguage (MWL) as the ClU

The LTU nmenory (EEPROM) contains test results for transfer to the LTC
when requested and system paraneters sent from and managed by the LTC
The LTU nenory al so contains predefined paranmeter values that the LTU
uses in the preservice state to overwrite existing paraneter val ues
[for exanple, an existing password is replaced with 000000 (six
zeros)].

There are four general LTC-to-LTU commuand capabilities:

1. Read or wite LTC nmanaged data (adm nistration access required).
This capability involves all the LTC system paraneters that can
be witten by the LTC except the password field which cannot be
read.

2. Read LTU managed data (adm ni strati on access or reporting
access). The LTU nmanaged data are read-only by the LTC, are
managed solely by the LTU, and consist of test results and LTU
st at us.

3. Login and password administration (that is, change password).

4. Logoff.

The normal interactive sequence of events during an exchange between
the LTC and the LTU is summari zed as foll ows:

o0 The LTC, in the Set Up (term nal emul ati on) node, accesses the
LTU t hrough a nmodem

o The LTC requests certain information fromthe LTU and upon
receiving the information, the LTC checks it for validity.

0 The LTC displays the Reporting nenu.
o If a successful login is sent by the LTC, the LTU provides
adm ni stration access and the LTC di splays the Admi nistration
menu.
o Conmmands sent by the LTC are executed by the LTU.
o The LTC logs off and the LTU di sconnects.
The LTC-LTU interface operates using switched data lines and 1200 b/s

nmodens conpatible with the host PC (data side) and with Bell System
212A (TIP/RING side). The visible ASCI1 (Anerican Standard Code
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for Information Interchange) character set is used at the LTC - LTU
interface to increase the possibility of this interface being
conpatible with other data transports and internedi ate processors.
The visible ASCI1 character set is defined as:

0 Any ASCII character from SP (040 octal) to DEL (0177 octal)

0 The ASCII characters from BEL (007 octal) through CR (015 octal)

o In the termnal enulation node, any ASCII character entered from
t he keyboard.
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3. INSTALLATION AND REMOVAL

3.1 Genera

Thi s section describes the procedures for installing and renoving the
LTU at the RT of the SLC Series 5 Carrier System and the procedures
for installing the LTC software on the PC.

3.2 InstallingLTU at RT

321 General
Installation of the LTU consists of five basic steps:
0 Set the LTU EEPROM to its preservice state

Since the LTU nust comunicate with the LTC for data transfers,
the LTU nust be initialized into a state which can be recogni zed
by the LTC. This state is known as the preservice state.

The LTU perforns a built-in self-test when powered up to
determine its health.

0 Replace the present 3B1E (or equivalent) protector with a 3B2E
protector in order to isolate the LTU nodem fromthe | oop plant.

o Make the npdem connection between the T/ R tel ephone jack on the
faceplate of the LTU and a POTS or SPOTS CU

The nmobdem i nterface between the LTU and CU nust be connected so
that the LTU can communicate with the LTC.

0 Mke the test access connection between the TEST ACCESS
connector on the faceplate of the LTU and the TEST ACCESS
connector on the faceplate of the CTU

The interface between the LTU and the CTU nust be connected via a
ri bbon cable so that the LTU can conmuni cate with the bank
controllers.

3.2.2 Preparation

Verify that the following itens are available for installation of the
LTU:

QUANTI TY DESCRI PTI ON
1 AUA7 LTU CP (circuit pack)
1 3B2E prot ector
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1 Flat ribbon cable (COMCODE 846372332)
1 2-conductor cable (COMCODE 103732541)
2 Fl at cable clips

3 Splicing connectors

2 J clips

1 Modul ar j ack ( COMCODE 406103655)

3.2.3 Install AUA7LTU
Since the LTU nust conmunicate with the LTC for adm nistrati on and
data retrieval, the LTU nust be set into a state which can be
recogni zed by the LTC before the LTU can be used.

The procedure for resetting the LTU into its preservice state is as
fol | ows:

1. Obtain an AUA7 LTU CP and inspect for any visible damage.

2. Set the RLB (reset LTU board) switch to the ENB (enabl e)
posi tion.

3. Plug the AUA7 LTU into the unmarked sl ot | ocated between the
protection LIU (LIUP) slot and the line switch unit (LSU) sl ot
of the white bank.

This starts the reset procedure. Both BUSY and FAIL

LEDs light indicating that the LTU is resetting its nenory to the
preservice state

If only the FAIL LED |ights and remains |ighted, a hardware
failure has occurred. The LTU should be replaced and the
procedure repeated.

4. Rempve the AUA7 LTU when reset is conplete.

NOTE:
The reset process is conplete when both LEDs flash on and off.
Renoving the LTU before the LEDs begin to flash may | eave the
LTU i n an unknown state.
5. Set the RLB switch to the DS (di sable) position
6. Reinsert the AUA7 LTU.
The LTU powers-up.

During power up, the mcrocontroller within the LTU checks the
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health of the LTU by performing built-in self-tests. The status
of the LTUis reported to the internal status register. The
FAIL LED lights briefly and then goes off during a nornal
power-up. |If the LTU detects a hardware failure, the FAIL

LED on the LTU faceplate |ights and remains |ighted.

The status register information is transferred to the LTC during
the initial handshake between the LTU and LTC of every session so
that the LTU adm nistrator can be notified of the LTU condition

7. If neither LED on the AUA7 LTU is lighted, then the LTU is
operational and is in its preservice state.

8. The interface cabling between the LTU and the CTU and t he npbdem
cabling between the LTU and the CU can now be attached.

9. If the FAIL LED remains |ighted, then the LTU is not
oper at i onal

The LTU nmust be replaced and the LTU installation procedure nust
be repeat ed.

3.24 Replacing the Protector

Thi s section describes the procedure for replacing the present
protector with a 3B2E protector. Replacing the protector isolates the
LTU nodem from t he external environnent.

1. Locate and renove the 3BlE (or equivalent) protector assigned to
the VF pair specified in the work order record detail (WORD)
docunent .

2. Insert the 3B2E protector into the vacant slot.

3.25 Install Modem Cable Between LTU and POTS CU

Thi s section describes the procedure for connecting the LTUto the TIP
and RI NG voi ce-frequency (VF) pair (Figure 4).

1. Renove covers in the cable area between the bank mounting
uprights, if present.

2. Locate the VF wire pair, specified on the WORD docunment or work
order, in the cable bundles within the bank uprights.

3. On the protector side of the 710 connector, carefully separate
the appropriate TIP and RING pair fromthe cabl e bundle.

4. Refer to Figure 5 and insert the TIP | ead of the specified VF
pair and the TIP (green) wire fromthe nodul ar jack into the
splicing connector supplied.

5. Firmy crinp the connector and check to assure a reliable
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10.

11.

12.

13.

14.

connecti on.

Repeat Steps 4 and 5 connecting the RING lead fromthe
VF pair to the RING (red) wire fromthe nodul ar jack.

Insert one of the plugs on the 2-conductor cable into the nodul ar
jack and check to assure a reliable connection

Dress the 2-conductor cable to the right side of the bank using
the J clips provided (see Figure 4).

Attach the J clips to both sides of the bank

Arrange the slack in the cable neatly within the cable area
between the frane uprights.

Secure the 2-conductor cable to the J clips.

Dress the cable over the LSU, or the LSU slot if the LSU is not
installed, and plug it into the T/R connector on the LTU
faceplate. A click should be heard when the plug is installed
into the connector indicating that the plug is fully seated and
| ocked into the facepl ate connector

Di al the tel ephone nunber that is assigned to the LTU being
installed. The BUSY LED should turn on when the LTU answers
the call. |If the BUSY LED does not light, then the nodem
cable is not installed properly or is connected to the wong
cable pair.

Pl ace the cable bundles into the cable area and replace the
cover.

3.2.6 Install Interface Cable Between LTU and CTU

Thi s

section describes the procedures for connecting the LTU to the

CTU (Figure 4).

1

Attach one of the plugs on the end of the 10-conductor fl at

ri bbon cable to the TEST ACCESS connector on the LTU facepl ate.
Verify that the connector plug is fully seated and | ocked into
t he connector jack.

Dress the cable around the LSU, or the LSU slot if the LSU is not
installed, to the right side of the channel bank

Attach the flat cable clips to the right side of the channe
bank.

Fasten the cable to the flat cable clip.

Fasten the cable to the second cable clip.
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6. Dress the cable to the front of the channel bank

7. Attach the remaining plug on the end of the cable to the TEST
ACCESS connector on the CTU facepl ate. Secure the connector plug
usi ng the attached screws.

This completes the LTU installation. The LTU can now be provisioned
by the LTC

3.3 RemovingLTU From RT

The followi ng procedure should be perforned anytinme an AUA7 LTU is
renoved from an RT bank

1. Renpve the 2-conductor cable fromthe T/ R connector on the LTU
facepl ate

2. Renove the flat ribbon cable plug fromthe TEST ACCESS
connector on the LTU facepl ate.

3. Renpve the LTU.

3.4 Connection of CIUtoCTU When LTU islInstalled
Connect a ClU to the CTU as foll ows:

1. Renove the LTU flat ribbon cable plug fromthe TEST ACCESS
connector on the CTU facepl ate.

2. Attach the ClU test cable plug to the TEST ACCESS connector on
the CTU facepl ate

After using the CIU, remove the ClU test cable plug and reconnect the
LTU flat ribbon cable plug to the TEST ACCESS connector on the CTU
facepl ate

3.5 Installingthe LTC Software on the PC
351 Genera

The LTC software is available on both 5.25- and 3.5-inch | ow density
(360 KBytes) floppy disks with the contents of both disks being
identical. The procedures for installing the software on a PC

equi pped with dual floppy drives or a PC equi pped with a hard disk
drive and setting environnent variables are presented in this section

NOTE

The floppy disk containing the LTC software will not start up
(boot) the conputer.
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352

3.5.3

Co

Installation on PC with Dual Floppy Drives
To install the LTC software on a PC with dual floppy drives sinply
insert the LTC software diskette into either disk drive. Verify that
the current disk drive coincides with the drive containing the LTC
sof twar e.
It is suggested that you nake a copy of the LTC software diskette to
use as your working copy. A duplicate diskette can be nade as
fol | ows:

1. Renove the M5-DOS system diskette fromdrive A if present.
Insert the LTC software diskette in drive A and the formatted
target diskette in drive B.

2. At the A> pronpt, type:

copy a:*.* b:
3. When the A> pronpt is displayed, the copy is conplete.
Installation on PC with Hard Disk Drive
To install the LTC software on the PC hard disk:

1. Insert the LTC software di skette in either drive A or drive B

2. Create a sub-directory under the root directory using the
foll owi ng conmand at the C> pronpt:

nkdi r <sub-directory>

3. Copy the programfiles to the sub-directory using one of the
foll owi ng conmands at the C> pronpt.

If the Adrive is used, enter this commnd:
copy a:\*.* c:\<sub-directory>
If the B drive is used, enter this commnd:
copy b:\*.* c:\<sub-directory>
NOTE:
The program may be renamed but the file should be an
executable file ending with .exe (for exanple, Iltc.exe).
4. It is suggested that you make a copy of the LTC software di skette
to use as your working copy. A duplicate diskette can be nade as

foll ows:

o At the C pronpt, type either

pyright © 1998 Lucent Technologies - All Rights Reserved - Page 19



363-205-105

di skcopy a: a: (A drive)
or
di skcopy b: b: (B drive)
0 Press the [Return] key and the screen displays:
Insert SOURCE di skette in drive A (or B):
Press any key when ready .
0 Insert the LTC software diskette in either drive A or drive B
o Press any key.
A message simlar to the following is then displayed:
Copyi ng [xx] tracks
[yy] Sectors/Track, 2 Sides
The contents of the diskette are copied into the computer's
menory. After the contents of the diskette have been copied to
menory, this nessage appears on the screen
Insert TARCET di skette in drive A (or B):
Press any key when ready .

0 Renmpbve the LTC software diskette fromdrive A or B and insert a
formatted diskette that is to be the duplicate copy in drive A or
drive B.

o Press any key.

When the copy process is finished, the screen displays:

Copy anot her diskette (Y/N)?

0 Press the [N key.
354 Setting PC Variables

If nmore than one conmmunication port is available for use by the nbdem
the environment variable LTC CPRT should be set to specify the port
desired by the user. To specify the port that should be used by the
nodem you should use a text editor (for exanple, EDLIN supplied with
the M5-DOS Di sk Operating Systenm) to add the following line to the
AUTOEXEC. BAT file:
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SET LTC_CPRT=COMX

wher e:
X=1or 2 (port 1 or port 2).

The CONFI/ G SYS file should also be nodified in order to assure that
the LTC software operates properly with the PC. You should use a text
editor to add the following lines to the COVFIG SYS file:

BUFFERS=30
FI LES=30

If the PCis operating with M5-DOS Di sk Operating System version
3.2 or later, then the following line should al so be added to the
CONFI G SYS file:

SHELL=COMVAND. COM C:\ [ E: 4000/ P
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4, LTC SOFTWARE

41 Overview

Software for the LTC allows the LTC to conmunicate with a selected LTU
through a dial up port in order to send data to or receive data from
the LTU. The LTC PC runs the LTC software and permts the user to set
or change paraneters in the LTU menory and retrieve test results from
the LTU. The software also formats and stores LTU test results for
post processing by the tel ephone conmpany's operati ons support system

The LTC software provides for two basic nodes of operation: Indirect
and Interactive. 1In the Interactive node, the user is able to
retrieve test results data fromthe LTU s nmenory and to set or change
system paraneters present in the LTU s nenory on an interactive basis
using the Set Up (term nal enulation) node (hereafter referred to as
simply Set Up), the Reporting nenu, the Adm nistration nmenu, and the
Change Test Settings menu.

In the Interactive node, the LTC software uses Set Up to support
setting up the access to the LTU port for data exchange between the
LTC and the LTU. While in Set Up, the LTC PC user is required to
enter commands using preset function keys and to respond with the
appropriate information (for exanple, nmobdemtel ephone nunmber) when
pronpted by the software. Set Up supports the follow ng LTC user
features:

o Selection of the conmunication port to be used for a call to the
LTU

o Placing a call to the chosen LTU

o Initiation of a data exchange with the LTU

o Termnation of a call to the LTU (not intended for routine use).
When comunication is set up between the LTC and an LTU, the LTC
di spl ays dashes (one every 5 seconds) until the user selects the [F10]

"initiate LTU session” comand. The Reporting nenu is then displ ayed.

In the Reporting nmenu, the LTC provides a choice of three activities
that can be perfornmed. These activities include:

o0 Obtain test results: The LTU | oop test results are downl oaded
fromthe LTU nmenory so that they can be viewed on the PC or
printed out on the printer

0 Admi nistration access: This activity pernmits access to the
activities or functions available in the Adm nistration nmenu. The
menu itenms present in the Adm nistration nmenu are di scussed in
the next section.
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0 End session and return to Set Up: Selection of this activity
causes the session between the LTC and the LTU to be term nated
and the LTC to be placed in Set Up

In the Adm nistration nmenu, the LTC provides a choice of various
activities that can be perfornmed. These activities include:

o0 Obtain test results: The LTU | oop test results are downl oaded
fromthe LTU nmenory so that they can be viewed on the PC or
printed out on the printer

o Install password: This function allows an existing password to be
repl aced with a new password.

0 Change test settings: This function allows setting or changing
the LTU | oop testing parameters and verifying the current test
setting values. The paraneters that can be set or nodified
i ncl ude:

a. System | Ds
b. Test start and run tines
c. Channel test perm ssion information.

o Verify renote clock: This function causes the current day of the
week and tinme at both the LTU and the PC to appear on the PC
screen. If the tinme at the LTUis not within 15 m nutes of the
time at the PC, the LTC prints a warning nmessage.

o Set renote clock: This function automatically updates the tinme at
the LTU to agree with the time at the PC

0 End session and return to Set Up: Selection of this activity
causes the session between the LTC and the LTU to be term nated
and the LTC to be placed in Set Up

Al'l of the activities provided by the LTC software, except one, nust
be perfornmed in the Interactive node. Data retrieval is the one
activity that can be performed in either the Interactive or Indirect
node.

In the Indirect node, the user is able to nake use of a di sk operating
system batch file that initiates execution of the LTC programto
retrieve test results data stored at the LTU and prepares the data for
post processing by the tel ephone conmpany's operati ons support system
The LTC PC user is responsible for creating an input file that is used
by the software to sequentially access several LTUs, obtain the test
results data from each, and place the data into a file. These
activities are started manually (attended) but run unattended on
either a delayed tinme schedule or immediately after entering the
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appropri ate command.

The software is also responsible for nonitoring errors that can occur
at various stages of the command/response process, such as the
fol |l owi ng:

1. Errors detected at the LTC PC keyboard: Upon receiving this type
of error condition, the LTC repronpts for a corrected val ue of
t he data

Exanpl e of error nessage:

/* RESPONSE CONTAI NS | NVALI D CHARACTER(S) */

(Prompt)

2. Errors detected by the LTU. These errors occur during the
execution of LTC/LTU interface commands in the LTU.  These errors
inhibit the witing of data to the LTU nenory. Responses to this
error condition are dependent upon the conmand bei ng executed by
the LTC. Exanple of error nessage:

/* LTU DOES NOT ACCEPT DATA
CHECK LTU STATUS FOR POSSI BLE FAULT */

3. Errors detected by the data link: These errors occur whenever
data sent over the data link, in either direction, between the
LTC and LTU are not received (tine out condition) or are
incorrectly received and cannot be corrected. These type of
errors cause both the LTC and the LTU to hang up and return to
the appropriate state or node.

Exanpl e of error nessage:
/* NO COMMUNI CATION WTH THE LTU
REDI AL LTU AND | NI TI ATE SESSI ON

POSSI BLE DATA LI NK OR LTU FAI LURE
RETURNI NG TO SET UP MODE */

4. Errors detected by the LTC itself: The LTC screens the user's
password input. If the password is invalid, an error message is
di spl ayed.

Exanpl e of error nessage:

/* PASSWORD |'S NOT VALID
RETURNI NG TO REPORTI NG ACCESS */

42 Menu Map

The menu map for the LTC software is shown in flowhart format in
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Figure 6. Descriptions and use of the nenus shown in the menu
map are presented |later.

4.3 Entering Information
431 General

In Set Up, nmobst characters input fromthe keyboard are interpreted
literally or ignored. Exceptions to this are the keys listed on the
static display (the last six |lines at the bottomof the screen). In
Set Up, characters are sent to the nodem or port as they are entered;
this allows you to use the LTC as a terminal to control your |ocal
nodem

In the Reporting, Admnistration, and Change Test Settings nenus,
characters are collected;, that is, they are not processed until

after the [Return] key is pressed. Letters may be entered as uppercase
or |owercase. Lowercase letters are mapped to uppercase except in Set
Up. Atab is interpreted as a space except in Set Up. Special
functions for sone of the keys are shown on the static display. These
and ot her special functions (for exanple, [Backspace] key and @
character) are described |later.

4.3.2 Keyboard

The keys in this User's Manual refer to the AT&T PC 6300 WSS keyboard.
If the keyboard does not have the keys identified below, refer to the
user's guide for your PC to determ ne equival ent keys.

4.3.3 Special Keys(F1- F12)

These special keys function as follows in Set Up:

[ F1] enters the Comm Port sel ection function.
[ F2] exits to the di sk operating system
[ F3] sends the hang up command to the nodem

Thi s command drops DIR (data term nal
ready) and RTS (ready to send).

[ F4] is not used.

[ F5] is not used.

[ F6] sends a BREAK over the data |ink.

[ F7] enters the Modem Dial function if nodem

is AT-conpati ble. O herw se, user nust
enter all nodem commands from PC

keyboard.
[ F8] is not used.
[ F9] i's not used.
[ F10] initiates a session with the LTU.
[ F11] i s not used.
[ F12] i s not used.

Speci al keys F4 and F5 are active in the Reporting nenu,
Adm ni stration nmenu, and Change Test Settings nmenu and
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are used to enter the follow ng information:

[ F4] enters Y (yes) and [Return] in response
to a pronpt.
[ F5] enters N (no, none) and [Return] in

response to a pronpt.

The [Pause] key shoul d never be used (see Section 4.9, "GETTING OUT
OF TROUBLE").

434 HelpKey

The [?] is used to request a help nessage for the current pronpt.
Hel p nessages list the valid entries show ng the expected format or
define the range of entries for the pronpt. Help nessages are
described in more detail in GETTING OUT OF TROUBLE

4.3.5 Backspaceand LineErase Characters

The backspace characters are [Backspace] and [Delete]. Each of these
erases a single character at a time fromthe input except when in Set
Up. The line erase character is [@, which erases back to the

begi nning of the line except in Set Up

4.3.6 Print Screen

If your PC has a printer attached, pressing [Ctrl] [PrtSc] turns on
printing; pressing [Crl] [PrtSc] again turns off printing. The
static display shows the status of the print feature [ON (flashing)
when the printer is enabled, OFF when the printer is disabled, or NOT
AVAI LABLE if the PC does not have a printer, the printer's power
switch is off, the printer is out of paper, or the PC sends too nmuch
data causing the printer's buffer to overflow.

CAUTI ON

Do not use [Shift] [PrtSc] unless you are sure it is correct for
your printer, the printer is connected to the PC, and the power is
on. This may |lock up the software and you will have to reboot.

4.3.7 Paging

Screen pages are 19 lines long and 80 characters wide. The keys used
for paging are listed on the static display at the bottom of the
screen. They are:

[ PoUp] di spl ays previ ous page (PREV or page-up key).
[ PgDn] di spl ays next page (NEXT or page-down key).
[ Hone] di spl ays the ol dest page available in menory.
[ End] restores the display to the exact state it
was i n before pagi ng began, including any
bl ank lines at the bottom The cursor
appears inmediately follow ng the | ast
character output to the display.
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[ scrolls the display up one line.
[v] scrolls the display down one line.

The static display tells you when these keys are active [ PAG NG ON
(flashing)]. Paging keys can be used whenever the software is waiting
for input fromthe keyboard. Wile paging is on, if any key other
than one of the paging keys is pressed, the display is restored to the
state it was in before pagi ng began, paging is turned off, and the
character is entered as a response to the pronpt. Pressing [End]
restores the display and turns off paging (PAD NG OFF). The paging
keys have no effect during unattended operation (Indirect node).

4.3.8 Abort Functions
4381 Abort Using ESC Key

Using the [Esc] key to escape an activity or command at a pronpt (when
the software is waiting for input), depends on the node or menu:

o In Set Up, the escape character is sent to the port.

o At the Comm Port and Modem Di al pronmpts, pressing [Esc] causes a
return to Set Up.

0o In Interactive node (Adm nistration, Reporting, or Change Test
Settings nenu), pressing [Esc] causes a return to the Reporting
or Admi nistration nenu, whichever was nore recently displayed.

NOTE:
The [Esc] key is disabled while the LTCis in the Indirect node.

Pressing the [Esc] key after sending a command to the LTU nay cause
the foll owi ng nessage to be displayed:

[/ *ESCAPE KEY | NTERRUPT: RETURNI NG TO PREVI OQUS MENU*/

However, results in this case are unpredictable.

4.3.8.2 Abort Using Function Key

Pressing function key [F2] when the LTCis in the Indirect node clears
the PC screen and exits fromthe program back to the di sk operating
system

NOTE:
The [F2] key is ignored while the LTCis in the Interactive Mde.
If the LTCis in Set Up, pressing [F2] causes a return to the disk
operating system

4.4 Time-Out Functions

441 Keyboard Time-Out
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A keyboard tinme-out feature exists that nonitors time intervals

bet ween keyboard entries. If the time interval between entries from
t he keyboard exceeds 10 minutes, the follow ng nessage is

di spl ayed:

/* SESSI ON WLL END I N ONE M NUTE,
FOR LACK OF KEYBOARD ACTIVITY --
PRESS ANY KEY TO CONTI NUE. */

To prevent the session fromending and to reset the 10-m nute
timer, at |east one character nust be entered fromthe keyboard.
The character is interpreted as a response to the current pronpt.
If the user does not enter anything at the keyboard during the next
m nute, the software displays the follow ng nessage:

/* NO I NPUT -- SESSI ON ENDS - -
RETURNI NG TO SET UP MODE */

ends any dialog with the LTU, and exits to Set Up.

The occurrence of the keyboard tine-out takes place only under one
of the follow ng conditions:

o The LTC has waited 10 mi nutes for user input.

0 The user has pressed function key [F1] or [F7] and has not
responded to the Conm Port or Modem Dial pronpt for 10 m nutes
or returned to Set Up.

4.4.2 Inactivity Time-Out

Alink time-out feature prevents the LTC fromtying up resources
(the phone line and LTU) when the software is not being used. |If
the LTU does not receive any activity fromthe LTC in 60 m nutes,
it sends a no activity nmessage to the LTC and hangs up the nodem
When the LTC receives the nmessage and carrier is lost, the software
di splays the foll ow ng nessage:

/* DATA LI NK DI SCONNECTED BECAUSE OF | NACTIVITY
RETURNI NG TO SET UP MODE */

hangs up the nodem and returns to Set Up.

443 Command Time-Out
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VWhen a command is sent fromthe LTC to the LTU, a tiner is set
which requires that a response be received fromthe LTU within a
prescribed tine interval. Miltiple attenpts are nade to send the
command to the LTU, but if all attenpts fail, the LTC drops the
call and displays the follow ng error nmessage:

/* NO COVMUNI CATION WTH THE LTU
REDI AL LTU AND | NI TI ATE SESSI ON
POSSI BLE DATA LI NK OR LTU FAI LURE
RETURNI NG TO SET UP MODE */

45 Static Display

The last 6 lines of the 25 |line screen are reserved for the static
display. This display lists the pagi ng keys, the pagi ng status and
print screen status, and the active special key functions. The

val ue di splayed after Ver is the version nunber of the software

rel ease you are using. The static display reflects the current
status of the LTC software and changes whenever the status changes
(that is, node changes). The static display for Set Up is
different fromthe static display for the Reporting,

Adm ni stration, and Change Test Settings menus.

1. In Set Up, the static display is:

SET- UP ACTI VE (Copyright (c) 1989 AT&T. All rights reserved. Ver 1.x.y)

PAG NG KEYS -> Up Down Pgup PgDn Hone End PAG NG [ON or OFF]
F1: PORT SELECT F6: SEND BREAK

F2: EXIT TO DOS F7: MODEM DI AL Ctrl PrtSc: [ON, OFF, or
F3: HANG UP F10: I NI TIATE LTU SESSI ON NOT AVAI LABLE]

2. At the Comm Port (Fl1) and Modem Di al (F7) pronpts, the static
di splay is:

SET- UP ACTI VE (Copyright (c) 1989 AT&T. All rights reserved. Ver 1.x.y)

PAG NG KEYS -> Up Down Pgup PgDn Home End PAG NG [ON or OFF]
Esc: ABORT COVMAND

F4: YES Crl PrtSc: [ON, OFF, or
F5: NO NOT AVAI LABLE]

3. In Reporting, Admnistration, and Change Test Settings mnenus,
the static display is:
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SESSI ONESTABLI SHED( Copyri ght (¢) 1989AT&T. All ri ghtsreserved. Verl. x.vy)

PAG NG KEYS -> Up Down Pgup PgDn Home End PAG NG [ON or OFF]
Esc: ABORT COVMAND

F4: YES Ctrl PrtSc: [ON, OFF, or
F5: NO NOT AVAI LABLE]

4. In the Indirect node the static display is:

UNATTENDED (Copyright (c) 1989AT&T. Allrightsreserved. Verl. x.y)

F2: EXIT TO DOS
Crl PrtSc: [ON, OFF, or
NOT AVAI LABLE]

46 Menu Format

Al'l LTC nenus are displayed with a header and foll owed by the nenu
list and a pronpt. An exanple of a nenu format follows:

/* CHOOSE ONE OF THE FOLLOW NG */
1.1 TEML

2. | TEM

3.1 TEM3

4. | TEMA

5.1 TEMb

PROVPT =

The "=" indicates that the software is waiting for input. An item
may be selected by typing in the nunmber, the item nane, or the
first fewletters of the itemnane sufficient to nmake it unique
followed by a [Return]. Letters may be entered as | owercase or
uppercase but will always be displayed as uppercase. Pronpts are
di spl ayed as:

PROWPT [Defaul t] =

Type in your entry at the "=" followed by [Return]. Default
val ues, if present, are shown with square brackets [ ] around the
itemand may be selected by sinply pressing [Return].

Not all of the nenus and pronpts have default values. Oten, the
first tinme a menu or pronmpt is displayed, no default value is

gi ven. For sone pronpts, after a value has been entered, it
becomes the default value for repeated display of the same nenu or

pronpt .
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4.7 Output Messages

Qut put nessages fromthe LTC software start with "/*" on the first
line and end with "*/" on the last line. Conpletion nessages are
di spl ayed when a command is conpleted (for exanple, follow ng the

successful replacenment of the current password with a new

password). An error nmessage is displayed if any error occurs from

keyboard input or internal processing (for exanple, if a file

needed for input is not found). Status nessages may be displ ayed
following an entry at a pronpt (for exanple, followi ng the entry of
the nodem t el ephone nunmber during Set Up). A warning nessage is

di spl ayed if events or data are not normal (for exanple, if the

test run tine is too short).

When the software is waiting on a response fromthe LTU, an in-
progress nessage may be displ ayed:

/* 1P - COVMAND | S EXECUTI NG AND COULD TAKE SEVERAL SECONDS TO COMPLETE,

PLEASE STAND BY... */

Pl ease be patient when this nessage appears.

4.8 Getting Started
4.8.1 Interactive Mode

48.1.1 General

After you have | oaded the LTC software on the PC using the

procedures in Chapter 3, "INSTALLATI ON AND REMOVAL," enter "ltc"
(or the name of the LTC programif it was renamed) to start up the

LTC software. This puts you in Set Up.
A typical user scenario is as follows:

o Select or confirm conmunication port (Conmm Port
prompt): [F1]

o Dial up the LTU (Mbodem Di al pronpt): [F7]
0o Initiate the session with the LTU. [F10]

0 Obtain LTU test results and/or perform adm nistration
activities

0 Return to Set Up via nenu selection

0 Return to the disk operating system [F2].
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During start-up, the software | ooks at the conmunication ports to
see if one is available. |If no port is available or none has been
installed, the software displays the nessage:

/* COVM PORT NOT AVAI LABLE
ALL PROCESSI NG | S STOPPED */
[HT F2 TO EXIT TO DOS]

4812

and exits to the disk operating systemafter the [F2] key is

pressed. If only one port is installed, the software uses it as
the working port. |If two ports are available, the LTC determ nes
whet her the user has set the environment variable LTC CPRT to COML
or COM. If the variable has been set, the software uses the

specified port. O herwi se the software selects Port 1. This can
be changed by using the Comm Port pronpt (F1) discussed in the
foll owi ng section.

Set Up

Once in Set Up, the software displays the follow ng screen and
waits for an entry ([F1], [F2], [F3], [F6], [F7], or [F10]):

SET- UP ACTI VE (Copyright (c) 1989 AT&T. All rights reserved. Ver 1.x.y)

PAG NG KEYS -> Up Down Pgup PgDn Hone End PAG NG [ON or OFF]
F1: PORT SELECT F6: SEND BREAK

F2: EXIT TO DOS F7: MODEM DI AL Ctrl PrtSc: [ON, OFF, or
F3: HANG UP F10: I NI TI ATE LTU SESSI ON NOT AVAI LABLE]

The function keys that set up a comunication |ink between the LTC
and LTU are:

o Communi cations Port: [F1]
o MdembDial: [F7].

When you have selected either of these pronpts in the Set Up
(term nal enulation) menu, the static display changes to:

SET- UP ACTI VE (Copyright (c) 1989 AT&T. All rights reserved. Ver 1.x.y)

PAG NG KEYS -> Up Down Pgup PgDn Honme End PAG NG [ON or OFF]
Esc: ABORT COVMAND

F4: YES Ctrl PrtSc: [ON, OFF, or
F5: NO NOT AVAI LABLE]

The [Esc] key may be used to exit (back up to Set Up) from either
of these pronpts. The [F4] and [F5] keys are not used at these
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pronpts.

The nodem nust be conpatible with the AT command set for the Mddem

Di al

pronpt to be used (see Modem Di al pronpt description). |If the

modem i s not AT command conpati bl e, you should select a

conmuni cati on port, then follow instructions provided by the
manuf acturer of the nmodem \When you are connected with the LTU,
press [F10] to initiate a session with the LTU.

The Comm Port and Modem Di al pronpts are described as foll ows:

1

Comm Port prompt: In Set Up, press [F1] (PORT SELECT) to
di splay the Comm Port pronpt. The software displays the
foll owi ng pronpt:

ENTER COVM PORT NUMBER [ Current value] = (1 or 2)

If you enter either [Return] or a comunication port nunber
followed by a [Return], the software exits to Set Up using
either the current value (if [Return] is pressed) or the
comuni cati on port entered.

If [Esc] is entered, the LTC exits to Set Up w thout changi ng
t he port.

The software checks the requested port and, if valid, directs
subsequent output to that port and displays the follow ng
conpl eti on nessage:

/* OK */ If the requested port is invalid, but there is an
avail able valid port, the software displays the nessage:

/* COW PORT [ Requested Val ue] NOT AVAI LABLE
PORT [Valid Val ue] HAS BEEN SELECTED */

If you change conmunication ports when a call is already
established, the call is dropped (that is, hangup is sent).
After the conmunication port has been selected, the software
returns to Set Up

Modem Di al prompt: In Set Up, press [F7] (MODEM DI AL) to
di splay the Mbdem Di al pronpt. The software displays the
follow ng pronpt after it determines that a call is not
presently established and a conpati ble nodemis present:

ENTER TELEPHONE NUMBER FOR THE MODEM [ ] =
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The software returns to Set Up if you enter [Esc].

The software | ooks at the entered tel ephone nunber to verify
that it contains only the follow ng characters:

Digits 0 - 9
[, 1] which is a delay indicator passed to the npodem
[ -1 which is displayed, but otherw se ignored, and

[W w whichis a wait for second dial tone indicator
passed to the nodem

The software then passes the nunbers (including any "Ws and
","s) to the mbdemin a dial command. It then displays the
nessage:

/* DIALING I S I N PROGRESS */

After the communi cation |link between the LTC and the LTU has
been established, the nessage

CONNECT
or
CONNECT 1200

is displayed and the LTC software returns to Set Up
When comuni cation is set up between the LTC and the LTU, the
LTC di spl ays dashes (one every 5 seconds) until the user

enters a command.

You may enter an AT command at any tine before or after the
Modem Di al pronmpt (but only while in Set Up).

If a call is already established when the Modem Di al pronpt is
sel ected, the software displays the nmessage:

/* MODEM ALREADY HAS A CALL -- PRESS
F3 TO HANG UP MCDEM */

and returns to Set Up.

The software also verifies the presence of a conpatibl e nbdem
before displaying the Modem Di al pronpt. Use of the Mydem
Di al pronpt requires a nodem conpatible with the AT command
set (for exanple, the AT&T Mddel 4000 Modem the AT&T Mode
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4112 Modem or the Hayes Smartnmodem 1200(TM)).

NOTE:

Al t hough any AT conpatible nodemw || work with the Mddem
Dial pronpt, there may be slight differences in nodem
operation anmong the various manufacturers of nodens which
may affect the LTC screen displays. These differences are
not di scussed here and should not affect system operation.

If the presence of a conpatible nodemis not verified, the
sof tware di spl ays the nessage:

/* CANNOT VERI FY COVPATI BLE MODEM - -
USE CALL SET UP PROCEDURE REQUI RED
BY YOUR MODEM */

and returns to Set Up.

4.8.1.3 Reporting Menu

After dialing the LTU and while in Set Up, press [F10] (INTIATE
LTU SESSION) to enter the Reporting nenu. The nmenu displayed is:

/* CHOOSE ONE OF THE FOLLOW NG */
1. OBTAI N TEST RESULTS

2. ADM NI STRATI ON ACCESS

3. END SESSI ON AND RETURN TO SET UP

COMWAND =
NOTE:
St at us WARNI NG messages nmmy appear on the screen before the
menu i s displayed. |[If a status WARN NG nessage does appear,
refer to Chapter 6, "APPENDI XES' for an explanation of the
nmessage.

If the LTC software receives an indication that the LTU built-in
self-test has detected errors, the software displays the follow ng
error nessage:

/* LTU I S REPORTI NG DATA FAI LURES AND ALL RESULTS ARE UNCERTAI N
LTU MAI NTENANCE MAY BE NECESSARY
| F YOU MAKE CHANGES BE SURE THE LTU VALUES ARE CORRECT */

foll owed by the Reporting menu.

The results obtained when selecting an itemfromthis nenu are

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 35



363-205-105

described in the foll ow ng:

1. OBTAIN TEST RESULTS: When you select this itemfromthe
Reporting menu, the follow ng nmessage is displayed:

/* ADJUST THE PRI NTER AND PRESS SPACE
BAR WHEN READY -- USE CTRL PRT-SC TO
ENABLE OR DI SABLE PRI NTER */

[H T SPACE BAR TO CONTI NUE]

If the LTUis in the preservice state, the LTU test results
are displayed with both system | Ds appearing as NOVE and al |
channel s reporting as NOT TESTED since no system |Ds have

been entered. If the printer is enabled, a copy of the results
is printed in the follow ng format:

DROP TEST RESULTS FOR SYSTEMS 1234 AND 5678 AT 08: 15

USER  SYSTEM CHANNEL SEVERITY COF

NUMBER I D NUMBER FAI LURE
--- 1234 01 SUs
--- 1234 02 MOD
--- 1234 03 SEV
--- 1234 04 NOT TESTED
--- 5678 95 I NVALI D TEST RESULT
--- 5678 96 SUSs

/* RESULTS FOR CHANNELS NOT SHOWN ARE OK */

Not all channels may appear in the test results report because
channel s that pass the tests and are found to be good are not
listed in the report.

The USER NUMBER is a user supplied identification nunber

(mexi mum of 16 digits). It is not used in the Interactive
nmode and is displayed as three dashes. The USER NUMBER i s

used in the indirect mode and will be discussed in the Indirect
Mode Overvi ew secti on.

The SYSTEM | D col um contains the identification nunber
(four digits) of the dual bank assenbly housing the LTU and the
CUs associated with the channels that are tested.

The CHANNEL NUMBER col um contains the individual channel |ID
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nunmbers (01 - 96) that coincide with the channel nunbers in a
Series 5 system

The SEVERI TY OF FAILURE columm contains the results of the
channel tests or an indication that the channel was not tested
or that the LTU did not send a valid test result for the
channel . The various results that can appear in this colum
are:

0 SUS (suspect)

o MOD (noderate)

0 SEV (severe)

o NOT TESTED

0 | NVALID TEST RESULT.

2. ADM NI STRATI ON ACCESS: When you select this itemfromthe
Reporting nmenu the LTC pronpts for a password. |f you enter
the correct password, the Administration nmenu is displayed.
Refer to Section 4.8.1.4, "Adm nistration Menu," for a

description of this nenu.

3. END SESSI ON AND RETURN TO SET UP: When you select this item
fromthe Reporting nmenu, the software:

o Discontinues any dialog that is established with an LTU
(responses fromthe LTU, if any, are not displayed)

0 Returns to Set Up

0 Updates the static display at the bottom of the screen.

48.1.4 Administration Menu

Usi ng the Adm nistration nenu includes selecting nenu itens when
the LTUis in the preservice and in-service states. In

areas where there are differences between selecting nmenu itens
with the LTU in the preservice state and sel ecting nmenu

items with the LTUin the in-service state, the differences

are explained. Oherw se, the follow ng description applies to
operation with the LTU in either state.

When you sel ect ADM NI STRATI ON ACCESS from the Reporting nmenu, the
software pronpts you for your password as foll ows:

PASSWORD =

NOTE:
The password is never displayed on the LTC PC screen.
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Enter the correct password, which will be 000000 (six zeros) if
the LTUis in the preservice state, and the Adm nistration nmenu
is displayed

/* CHOOSE ONE OF THE FOLLOW NG */
1. OBTAI N TEST RESULTS

2. | NSTALL PASSWORD

3. CHANGE TEST SETTI NGS

4. VERI FY REMOTE CLOCK

5. SET REMOTE CLOCK

6. END SESSI ON AND RETURN TO SET UP
COMVAND =

To select one of the itens in the nmenu, sinmply type the nunber
associated with the desired itemor the first letter of the item
(for exanmple, type the nunmber 1 or letter Oto select OBTAIN TEST
RESULTS) followed by a carriage return. The results obtained when
selecting an itemfromthis menu are descri bed bel ow.

1. OBTAIN TEST RESULTS: When you select this itemfromthe
Adm ni stration nmenu, you obtain the same results as choosi ng
OBTAI N TEST RESULTS in the Reporting nenu descri bed
previously.

2. I NSTALL PASSWORD: When you select this itemfromthe
Adm ni stration nmenu, the software displays:

CURRENT PASSWORD =

Type in the current password again if the LTUis in the in-
service state or 000000 (six zeros) again if the LTU is

in the preservice state. The password is not displayed on
the screen.

The software then verifies the password and if the password is
not correct, the followi ng error nmessage is displayed:

/* PASSWORD |'S NOT VALID
RETURNI NG TO REPORTI NG ACCESS */

If the password is correct, the software pronpts you for your
new password as foll ows:

NEW PASSWORD =

In order for the new password to be valid, it nust neet the
following criteria

0o Contain between 8 and 10 characters.
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o Each character nust be one of the foll ow ng:
-- Capital letter (A - 2)
-- Nunmber (0 - 9)
-- Punctuation mark fromthe following |ist:
I (exclamation point)
" (doubl e quotation marks)
# (pound sign)
$ (dollar sign)
% (percent sign)
& (anper sand)
' (apostrophe)
( (left parenthesis)
) (right parenthesis)
* (asterisk)
+ (plus sign)
, (comm)
-- (mnus sign)
(peri od)
/ (virgule)
(col on)
; (sem col on)
< (less than)
o Contain at least two letters (A-Z) and two nunbers (0-9).
0 Spaces and backspaces are not all owed.
o When the characters in the new and current passwords are

conpared to each other according to their relative
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positions, no nore than four characters are allowed to
mat ch.

NOTE:
Do not use the passwords in the follow ng exanple as rea
passwor ds.

For exanple, if the current password is 12ABCDEF, then
89ABCDR woul d be a valid new password since it contains two
nunmbers (89), at least two letters (ABCDQR), and only four
characters remai n unchanged (ABCD). The follow ng passwords
are exanples of invalid passwords because five or nore
characters remni ned unchanged: 12XYCDEF, 34ABCDXF, and
12XBXDEX.

Enter your new password at the pronpt. The software verifies
that the password neets all of the above criteria. |If the
password does not neet the criteria, the LTC displays:

/* NEW PASSWORD |'S NOT VALI D
PASSVWORD HAS NOT CHANGED */

and returns to the Adm nistration menu. |If the new password
is valid, the software then pronpts you a second tinme for the
new password as foll ows:

NEW PASSWORD AGAI N =

NOTE:
Both entries of the new password must match before the
current password is replaced with the new password.

Enter the new password again. |If the two entries do not
match, the follow ng error nessage is displayed:

[ * PASSWORDS DO NOT NMATCH
PASSVWORD HAS NOT CHANGED */

and the software returns to the Adm nistrati on nenu.

If the two new password entries match and are valid, but the
command fails to change the password due to a problemon the
link or at the LTU, the follow ng error nessage is displayed:

/* NEW PASSWORD WAS NOT PROCESSED
PROBLEM | S AT LTU OR I N DATA LINK
PASSVWORD WAS NOT CHANGED */

If the two new password entries match and are valid and the

current password has been replaced with the new password, the
foll owi ng response is displayed:
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[ * PASSWORD CHANGED */

and the software returns to the Adm nistrati on nenu.

NOTE:
It is inmportant that you renmenber the new password since it
is not possible to read it once it has been entered. If

the password is forgotten, the LTU nust be nmanual ly
restored to the preservice state which resets the

password back to 000000 (six zeros) but also erases

all other information that may have been previously entered
into the LTU nenory (such as channels that have been

denied fromtesting).

3. CHANGE TEST SETTI NGS: When you select this itemfromthe
Adm ni stration nmenu, the Change Test Settings nenu is
di spl ayed. Refer to Section 4.8.1.5, "Change Test Settings
Menu," for a description of this nenu.

4. VERI FY REMOTE CLOCK: When you select this itemfromthe
Adm ni stration nmenu, the current tine and day at the LTC and
LTU are displayed as fol |l ows:

CURRENT TIME AT LTU = hr: m day

CURRENT TIME AT PC = hr: m day
Wher e:

hr = hour

m = mnute

day = three letter code for day of week (MON, TUE, WED, THU
FRI, SAT, SUN)

Exanpl e: 15:05 TUE (3: 05 pm Tuesday)

An appropriate warning nessage is displayed if the LTU tine
is:

0o Mre than 15 minutes but not nore than 1 hour different
fromthe PC tinme

o More than one hour different fromthe PC tine
0 Set to a different day than the PCtinme
o Invalid.
5. SET REMOTE CLOCK: Sel ection of this menu item automatically

changes the tine and day settings at the LTUto agree with the
time and day settings at the LTC PC. The tinme and date at the
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LTC PC shoul d be set correctly before executing this menu
item After the software has nade the necessary changes to
time and day settings at the LTU, the follow ng is displayed:

CURRENT TI ME AT LTU
CURRENT TI ME AT PC

hr: m day
hr: m day

NOTE:

The PC clock time should be verified, using the VER FY
REMOTE CLOCK command, before the SET REMOTE CLOCK comrand
is used.

6. END SESSI ON AND RETURN TO SET UP: The LTC response to the
selection of this nenu itemis determned by the state of the
LTU, preservice or in-service, during initial access
to the Administration nenu. |If the LTU was in the
i n-service state when the Adm nistration nenu was initially
accessed, then selection of this nenu itemtakes you out of
this menu, returns you to Set Up, and hangs up the mbdem wi th
the foll owi ng being displayed:

/* SESSI ON COVPLETE
RETURNI NG TO SET UP MODE */

If the LTU was in the preservice state when the
Adm ni stration nmenu was initially accessed, then the LTC
response to the selection of this nmenu item depends on whet her
or not you have changed all of the follow ng fields:

o LTU cl ock

o Password

o0 System | Ds

o Test start/run tines

o Allow prohibit testing.
The LTC keeps track of the fields that you have successfully
changed and if you have changed all of these fields then
selection of this menu itemw !l yield the in-service

response described previously.

If you have not changed all of these fields, then the
foll owi ng occurs:

1. The LTC selects a field that has not been changed and
pronpts you for changes to that field as foll ows:

NOTE:
Your screen display will not appear exactly as the one
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/*

DO

2.

bel ow. This display shows all of the fields whereas
your display will only show one field that you have
not changed.

THE VALUE( S)

FOR THE LTU CLOCK

FOR THE PASSWORD

FOR THE SYSTEM I DS

FOR THE TEST START TIME

FOR THE MAXI MUM TI ME THE TEST SHOULD RUN

SPECI FYI NG CHANNELS FOR WHI CH TESTING | S
ALLOWED

MAY NOT BE CORRECT */

YOU WANT TO CHANGE? [ YES]

If you decide to change the data in this field (YES
response), then continue with Step 3. O herw se,
proceed to Step 6.

The LTC enters the pronpting sequence for changes to data
in that field (for exanple, if you want to change the
password, the LTC pronpts you for the old password).

After the field is successfully changed, the LTC returns
to the menu that contains the field that was changed
(Adm nistration menu for LTU cl ock and password and
Change Test Settings menu for all others).

If you select the END SESSI ON AND RETURN TO SET UP nenu
item again, the LTC searches for another field that has
not been changed. |f another unchanged field is found,
the procedure is repeated from Step 1. O herw se
proceed to Step 7.

If you decide not to change the data in this field (NO
response), the LTC nmakes a note that it has pronpted you
for changes to this field and treats the data in this
field as if it had been changed. The LTC now searches
for another field that has not been changed. |[If another
unchanged field is found, the procedure is repeated from
Step 1. O herwi se, continue with Step 7.

After all fields have either been successfully changed or
you have responded NO to pronpts to change fields, the
LTC di spl ays the foll owi ng nessage:

/* SESSI ON COVPLETE
RETURNI NG TO SET UP MODE */

and the LTUis nowin the in-service state.
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4.8.15 ChangeTest SettingsMenu

The Change Test Settings nmenu allows you to set and verify system
parameters as follows:

/*

CHOOSE ONE OF THE FOLLOW NG */

1. SYSTEM I DS

2. ALLOW OR PROHI BI T TESTI NG

3. TEST START AND RUN TI MES

4. VERI FY TEST SETTI NGS

5. RETURN TO ADM NI STRATI ON MENU
COMVAND =

To select one of the itens in the nmenu, sinmply type the nunber
associated with the desired itemnane or the first letter of the
first word in the itemnanme. The results obtained when sel ecting
an itemfromthis menu are described in the follow ng:

1

SYSTEM | DS: When you select this itemfromthe Change Test
Settings nenu, the software displays:

FIRST SYSTEMID [] = (0001 to 9999 or NONE)

If the LTUis in the preservice state, NONE appears

in the brackets [ ]. Oherwi se, the current systemID for

the first systemis displayed. Type in the systemID of the
first systemor press [Return] to select the default value. The
software then displ ays:

SECOND SYSTEM ID [] = (0001 to 9999 or NONE)

NONE al so appears in these brackets [ ] if the LTUis in the
preservice state. Oherwi se, the current systemID for the
second systemis displayed. Type in the systemI|D of the
second system or press [Return] to select the default val ue.
After the software has verified and processed the system | Ds,
it displays:

[* OK */

ALLOW OR PRCHI BI T TESTI NG When you select this itemfromthe
Change Test Settings menu, you are allowed to either prohibit
| oop testing of individual channels on a per system basis or
permt |oop testing on channels that were previously

prohibited. If the LTUis in the preservice state at the
begi nni ng of the session and you want all the channels at the
dual channel bank to be tested, no changes are necessary. |If

you want to prohibit testing on certain channels, then only
those channels need to be entered at the "prohibit tests”
prompt. It is not necessary to enter the other channels at
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the "allow tests" pronpt. An entry is needed at the "all ow
tests” pronpt only when you want to test a channel that was
previously prohibited.

If both systemIDs are NOVE or if either systemID is invalid
(systemIDis not within the range of 0001 to 9999), the

sof tware di spl ays:

/* SYSTEM I I S) MUST BE SPECI FI ED BEFORE
TEST SETTINGS CAN BE CHANGED */

or
/* I NVALI D SYSTEM I D(S) MJST BE CHANGED */

respectively, and returns to the Change Test Settings menu.
If at | east one valid system|D has been specified, the
sof tware di spl ays:

NOTE:
The software will display whichever systemIDs are valid --
the FIRST SYSTEM SECOND SYSTEM or bot h.

/* FIRST (or SECOND) SYSTEM
SYSTEM | D: [ SYSI D]
TESTING | S PROHI BI TED ON CHANNEL( S)
(channel nunbers not to be tested) */

and pronpts you for additions to the list of channels on
which testing is prohibited as foll ows:

ENTER CHANNELS TO BE CHANGED TO PROHI BI' T
TESTS =

Enter each channel 1D nunber, followed by a space, for the
channel (s) that you do not want to be tested or enter [Return]
if no entries are to be made.

The software then displays the following pronpt to allow you
to enter the channels that you want to be tested (that is, to
renove the channels fromthe Iist of channels on which testing
i s prohibited):

ENTER CHANNELS TO BE CHANGED TO ALLOW
TESTS =

Enter each channel 1D nunber, followed by a space, for the
channel (s) that you want to be tested or enter [Return] if no
entries are to be nade. The software then displays the
following list of <channels not to be tested followed by a
prompt for changes:
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NOTE:
The software will display whichever systemIDs are valid --
the FIRST SYSTEM SECOND SYSTEM or bot h.

/* FIRST (or SECOND) SYSTEM
SYSTEM | D: [ SYSI D]
TESTING | S PROHI BI TED ON CHANNEL( S)
(channel nunbers not to be tested) */

WOULD YOU LI KE TO MAKE ANY CHANGES? [ YES] =

If changes are not required, enter "N' or "NO and the
sof tware di spl ays:

[* OK */

and returns to the Change Test Settings menu. |If changes are
required, press [Return] or enter "Y' or "YES' and the
software pronpts you again for changes to the list of channels
on whi ch testing is prohibited. Repeat the procedure
described previously to add channels to or renove channels
from the list. After all changes have been made and the i st
is correct, at the pronpt

WOULD YOQU LI KE TO MAKE ANY CHANGES? [ YES] =

enter "N' or "NO' and the software displays:

[* OK */

and returns to the Change Test Settings menu.

3. TEST START AND RUN TI MES: When you select this item from the
Change Test Settings menu, four separate pronpts are
di spl ayed: two pronpts for setting test start tinme (hour and
mnute) and two for setting maxinumtest run tinme (hours and
m nutes). The followi ng pronpts for setting the test start
time appear first:

TEST START TIME (HOUR) [] = (0 to 23)
TEST START TIME (MNUTE) [] = (0 to 59)

If the LTUis in the preservice state, a "0" will appear in
the brackets for both pronpts.

Enter the hour and minute, respectively, that you want the LTU
to begin running the |loop tests (for the hour, 0 to 11 is from
m dnight to 11 am 12 to 23 is fromnoon to 11 pn) or enter
[Return] if the default time is desired.

The followi ng pronpts for the maxi mumlength of tine the tests
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are to be performed appear next:

MAXI MUM TI ME TESTS SHOULD RUN (HOURS) [] = (0 to 23)
MAXI MUM TI ME TESTS SHOULD RUN (M NUTES) [] = (O to 59)

If the LTUis in the preservice state, a "0" will appear in
the brackets for both pronpts.

Enter the maxi mum nunber of hour(s) and mi nutes, respectively,
that you want the [ oop tests to be perfornmed or enter [Return]
if the default value is desired. The normal anount of tine
allocated for the test to be run is usually fromone to five
hours.

4. VERI FY TEST SETTI NGS: When vyou select this item from the
Change Test Settings nenu, the LTC obtains and displays the
current test setting values fromthe LTU  An exanple of the
out put foll ows:

/* ADJUST THE PRI NTER AND PRESS SPACE
BAR WHEN READY -- USE CTRL PRT-SC TO
ENABLE OR DI SABLE PRI NTER */

[H T SPACE BAR TO CONTI NUE]

/* FIRST SYSTEM
SYSTEM I D: 1234
TESTI NG |'S PROHI BI TED ON CHANNEL( S)
1 3 5 7 910 13 15 17 18 19 20
23 27 28 29 30 31 43 45 67 78 79 80 */

/* SECOND SYSTEM
SYSTEM | D: 4321
TESTI NG |'S PROHI BI TED ON CHANNEL( S)
2 4 6 8 912 17 18 19 20 26 27
28 29 30 32 33 37 44 50 72 74 76 78 */

/* TEST START TI ME
MAXI MUM RUN TI ME

01: 30
02: 00 */

5. RETURN TO ADM NI STRATI ON MENU: Selection of this nmenu item
takes you imredi ately out of this menu and displ ays:

/* RETURNI NG TO ADM NI STRATI ON MODE */

foll owed by the Admi nistration nenu.
Before the LTC sends data that are accessible by the Change Test
Settings menu to the LTU, it perforns a check for invalid data that
may have been uploaded fromthe LTU or for errors that wmy have

occurred during data transmission fromthe LTU to the LTC that the
protocol could not detect. Any tine an error is detected in the
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data, the follow ng nessage is displayed:

/* DATA VALUE(S) FOR [Field Name from
list belowis |located here] ARE NOT VALID
VALUES FOR ALL TEST SETTI NGS MJUST BE VALI D
BEFORE THE LTU CAN BE CHANGED
SELECT THE APPROPRI ATE MENU COMVAND FOR
CHANGES */

-- CHANNELS ON WHI CH TESTING | S ALLOAED OR PROHI BI TED
-- SYSTEM I D

-- TEST START TI ME

-- MAXI MUM TEST RUN TI ME

The Change Test Settings nmenu is then displayed so that you nmay
sel ect the command(s) to make corrections.

4.8.2 Indirect Mode Overview

4821 General

In the Indirect mode, the LTC obtains its input data indirectly
froma file (LTC. LTU) instead of direct input fromthe PC keyboard.
This input file enables the LTC to dial up any number of LTUs, one
at a tinme, to retrieve the loop test results fromeach LTU  The
test results and other information retrieved from the LTUs are
stored in output files (LTC LOG and LTC. QUT) in the LTC. A disk
operating systembatch file (LTCB.BAT) resident in the LTCis used
to initiate execution of the LTC program and custonmer provi ded post
processor.

To operate the LTC in the Indirect node, you nust enter the name of
the batch file followed by the wake up option and the tine at

whi ch you want the LTC to begin retrieving data fromthe LTUs. The
specified time muy be any time on a 24-hour clock (0:00 - 23:59)
and shoul d be coordinated with the start and run tines at the LTUs
so that each LTU will have conpleted its routine tests by the tine
the LTC calls it to retrieve the test results. If you enter the
wake up option without specifying a tinme, the LTC begins data
retrieval inmmediately after making its prelimnary checks.

You nust create an input file (LTC LTU) that contains data required
to access and identify each LTU that is to be accessed in the
Indirect node. Directions for creating it are in the next section

The LTC programwites data to two ASCII output files, LTC. OUT and
LTC. LOG. The LTC. OUT file contains the LTU test results for | oops
that did not pass the routine drop tests. The following is an
exanple of the LTC. OQUT file format:
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User. Nunber SID CH D Test Results
Exanpl e: 3928 4651 24 MOD

The User. Nunmber is a user supplied identification nunber up to

16 digits in length. The User. Number would typically be used

to identify a wire center, for instance, or a pair gain cable and
count. The SIDis four numeric characters representing the
systemidentification nunber. The CHIDis two numeric

characters representing the channel unit identification nunber.
The Test Results field is a string of three characters that
represents the severity of the failed drop test of the particul ar
CU. The three possible strings that can appear in this field are:

0 SUS (suspect)
o MOD (noderate)
0 SEV (severe).
The LTC. LOG file contains the foll ow ng:
0 LTU dial up access nunbers
o User nunmber for each of the LTUs the LTC tries to access
o Status information for each successfully accessed LTU

0 Unprocessed test result data for each successfully accessed
LTU

0 Error nmessages describing any problens that may have occurred
during LTU access and data retrieva

o A disk out of space nessage (if free nenory space is
exhaust ed) .

The LTC creates these two output files initially and re-creates
them (overwites the old contents) every time it runs in the
Indirect nmode. If it is necessary to save a particular LTC LOG or
LTC. QUT file, copy or renane it.

CreatingLTC.LTU File

Before the LTC is operated in the Indirect node, you nust create
the LTC.LTU file using a text editor. This file nust adhere to a
prescribed format to allow successful access to the desired LTUs.
Each line of the LTC.LTU file represents a single LTUthat is to be
accessed and nust adhere to the foll ow ng nodem dependent formats:

User. Nunber LTU. Access. Nunmber (AT conmand conpati bl e nodens)
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4824

or

User. Nunber I'ASCII string (non-AT conmand conpati bl e nodens) . The
User. Number is a user supplied identification nunber up to 16
digits in length. The LTU Access. Nunber represents the LTU

dial up number and consists of up to 20 characters including 0 - 9,
"t "-", and "W in  any sequence. For non-AT conmand
conpati bl e nodens, an exclamation point ["!" (ASCII 041)] nust
precede the ASCI| string which includes nodem commands, access
nunber, command options, etc. The ASCI| string consists of 1 to
64 printable ASCI|I characters and should be available fromthe
nodem user's nmanual. Coments can also be included in this
file and are denoted by the "#" character at the begi nning of each
comment |ine.

If the LTC.LTUfile is not created before executing the disk
operating system batch file, the LTC program prints an error
message. A pronpt will indicate that pressing the [F2] key returns
the LTC program to the disk operating systemwhen the batch file
fails to locate the LTC.LTU file in the working directory.

Entering Indirect Mode

After the LTC.LTU file is created, you can enter the Indirect node
command line in the LTCB.BAT file with the proper wake up tine
(or no tinme) in one of the follow ng formats:

LTCB -WJ 03: 30 (or /WJ 03:30)
LTCB -WJ 3:30 (or /WJ 3:30)
LTCB -WJ (or /W)

The first two formats specify a delayed start tine to begin
retrieving the Iloop test results and the last format specifies an
i mredi ate start tinme.

Comm Port Check

After entering the Indirect mbode, the LTC program exam nes the
conmuni cati on ports. A check is nmade of both communication ports,
COML and COWR, to verify the nunmber of ports avail able. If no
ports are available, the LTC displ ays:

/* COVWM PORT NOT AVAI LABLE
ALL PROCESSI NG | S STOPPED */
[HT F2 TO EXIT TO DOS]

and exits to the disk operating system after the [F2] key is
pressed. If one port is available, then the LTC uses that port as
the working port. |If two ports are available, the LTC checks the
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48.2.6

environnent variable, LTC CPRT, and uses the port specified. |If
LTC CPRT is not set, then the LTC defaults to COML.

File Check

The LTU attenpts to read the LTC.LTU file to determi ne the nunber
of LTUs to be accessed. |If the LTC.LTU file does not exist, the
error nmessage:

/* FILE LTC. LTU NOT AVAI LABLE
ALL PROCESSI NG | S STOPPED */
[HT F2 TO EXIT TO DOS]

or

/* DI SK ACCESS FAI LED */
[HT F2 TO EXIT TO DOS]

is displayed on the screen. After the [F2] key is pressed, the LTC
program then exits to the disk operating system since the input
file is required to continue execution of the LTC program in the
Indirect node. You nust then create the file using the directions
gi ven previously.

An error in reading the LTC.LTU file causes the follow ng nessage
to be displayed:

/* FILE LTC. LTU CANNOT BE READ
ALL PROCESSI NG | S STOPPED */
[HT F2 TO EXIT TO DOS]

Memory Space Check

If the LTC.LTU file is read successfully, the LTC checks to ensure
that there is sufficient disk menory space available to store the
output and log files for the LTC session for the nunmber of LTUs
bei ng accessed. If the nenory space is insufficient, the LTC

di spl ays:

/* DI SK I'S NEAR OVERFLOW AND PROCESSI NG MAY NOT
COVPLETE
HT F2 WTH N 15 SECONDS TO EXIT TO DGCS,
OTHERW SE PROCESSI NG W LL CONTI NUE */

and waits 15 seconds for you to respond. |If the [F2] key is
pressed, the LTC exits to the disk operating system O herw se,
the LTC conti nues execution

NOTE:

The user is advised to del ete unnecessary files on the disk in
order to provide free disk space that is equal to or greater
than 1K bytes for each LTU to be accessed (for exanple, three
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LTUs require at |east 3K bytes of free disk space).

4.8.2.7 Time Check

4828

If a wake up option plus the tinme is specified, the LTC program
checks the time for validity. |If the start tinme is invalid, a
nmessage:

/* WAKE UP Tl ME ENTERED IS NOT VALID
ALL PROCESSI NG | S STOPPED */
[HT F2 TO EXIT TO DOS]

is displayed on the screen. The LTC programexits to the disk
operating systemafter the [F2] key is pressed requiring you to
restart the LTC batch command with the correct start tine fornat.

If any of the above checks fails, resulting in an exit to the disk
operating system the LTC programreturns an exit code to the batch
file that nakes the file exit to the disk operating system w thout
runni ng further commands, such as a customer provi ded post
processor. |If all the checks pass, the LTC di spl ays:

/* I NITI AL CHECKS ALL PASSED
PROGRAM W LL SLEEP UNTIL [tine]
ENTER F2 TO STOP PROCESSI NG */

and waits until the specified wake up time. |If no tine was
entered on the conmand |ine, the word NOWappears instead of
the tine and data retrieval begins inmediately.

After entering the command |ine, please wait until the "SLEEP"
message appears on the screen before |leaving the LTC unattended.
This allows any errors that would prevent the LTC fromrunning to
be detected and fi xed.

You are allowed to abort the test session prior to the expiration
of the timer by pressing the [F2] key before the wake up time
arrives.

Unattended Operation

Once the tinmer function has expired, the LTC program begins
execution in the unattended operation using the current set of LTU
access nunbers to obtain the test results data. The follow ng
actions are perforned by the LTC during the retrieval of test
results in the unattended operation

1. The LTC tries to read the dial up access number and user
nunber fromthe LTC LTU input file. If the file is not found
the follow ng error message is displayed and witten to the
LTC. LOG fil e:
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/* FILE LTC. LTU NOT AVAI LABLE
ALL PROCESSI NG | S STOPPED */

and the LTC exits to the disk operating system

2. Afailure to read the LTC.LTU input file results in either of
the followi ng two error messages:

/* DI SK ACCESS FAI LED */
or

/* FILE LTC. LTU CANNOT BE READ
ALL PROCESSI NG | S STOPPED */

and a return to the disk operating system

3. The LTU dial up access nunber and user nunber are read from
the LTC. LTU input file and the LTC tries to wite the data to
the LTC. LOG file.

4. The LTC checks for the existence of the LTC.LOG file before
every wite. |If the LTC.LOG file is erased after start-up

t hen the nessage:

/* FILE LTC. LOG CANNOT BE FOUND
ALL PROCESSI NG | S STOPPED */

is displayed and the LTC returns to the disk operating system
5. Before each attenmpt to wite data to any file, a check of
avail abl e di sk space is nade and if the disk space is

i nsufficient then the nessage:

/* DI SK QUT OF SPACE
ALL PROCESSI NG | S STOPPED */

is displayed and witten to the LTC. LOG file and the LTC
returns to the disk operating system

6. If the LTC.LOG file cannot be witten then the nessage:

/* FILE LTC. LOG CANNOT BE WRI TTEN
ALL PROCESSI NG | S STOPPED */

is displayed and the LTC returns to the disk operating system

7. A message is witten to the LTC LOG file consisting of the
di al ed tel ephone number and the user nunber.

8. The LTC sends a command to the nodemto go off hook and wait
for dial tone.
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9. The LTC sends the appropriate command to dial the LTU.

10.

11.

12.

13.

14.

15.

If the LTC does not detect carrier on the conmunication |ink
after 3 dial up attenpts, the nessage:

/* FAI LURE: CARRI ER NOT DETECTED
CHECK DATA LINK OR LTU */

is displayed and witten to the LTC. LOG file and the LTC goes
on to the next LTU.

The LTC detects carrier for a successful communication |ink
between the LTC and the LTU.

The LTC requests LTU status information. |[If status
i nformati on contains evidence of unrecogni zed data or
hardware failure at the LTU, the follow ng nessage:

/* LTU ACCESS | S TERM NATED
LTU I S REPCORTI NG DATA FAI LURES
LTU MAI NTENANCE MAY BE NECESSARY */

is displayed and stored in the LTC.LOG file, the |ogoff
command is sent, and the next LTU is accessed.

If the LTU response does not contain information that tells
the LTC that it is comrunicating with an LTU, the error
nmessage:

/* LTU NOT RECOGNI ZED
CHECK DATA LINK */

is displayed and witten to the LTC. LOG file and the LTC goes
to the next LTU.

The LTC obtains the test results data fromthe LTU and tries
to wite the test results data in the LTC OUT file.

The LTC checks for the existence of the LTC. OUT file before
every wite. If the LTC OUT file is erased after start-up
t hen the nessage:

/* FILE LTC. OQUT CANNOT BE FOUND
ALL PROCESSI NG | S STOPPED */

is displayed and witten to the LTC. LOG file and the LTC
returns to the disk operating system

The LTC determines if enough disk space is available to wite
the test results data to the LTC. QUT file. If insufficient
space is avail able, then the nessage:
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/* DI SK QUT OF SPACE
ALL PROCESSI NG | S STOPPED */

is displayed and witten to the LTC. LOG file and the LTC
returns to the disk operating system

16. If the test results data cannot be witten in the LTC OQUT
file, then the nessage:

/* FILE LTC. OUT CANNOT BE WRI TTEN
ALL PROCESSI NG | S STOPPED */

is displayed and witten to the LTC. LOG file and the LTC
returns to the disk operating system

17. After all the LTUs have been accessed, the LTC conpletes the
process by sending the | ogoff nessage to the LTU and an on-
hook nessage to the nodem

18. After the LTC EXE programexits, the batch file initiates
execution of the custoner's post processor, if it exists.
O herwi se, the batch file returns to DOCS.
4.9 Getting Out of Trouble

49.1 General

When you encounter trouble while using the LTC PC, error nessages
are normally di splayed on the PC to hel p you understand the nature
of the problem and the recovery action taken by the LTC software
and to provide advice to the user. Error nmessages are displayed
when troubles or errors are detected by:

1. The LTC software

2. The keyboard input interface during data input at the keyboard

3. The link between the LTC and the LTU

4. The LTU.
A description of the various types of error nessages was presented
earlier in this chapter. Exanples of some error nessages that you
m ght encounter when using the LTC are provided in the follow ng

par agraphs. Probl enms encountered when using the printer are al so
i ncluded in this description

4.9.2 Keyboard Entry Error Messages

Data entry at the keyboard in response to nenus and pronpts may be
inerror, in the wong format, or out of the allowable range. When
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you input an invalid entry, the software di splays an error nessage
and repronpts for the same parameter. Review the data you have
entered for an error. Request a help nessage (press [ ? ]), when
you do not know what entries are valid. Al error nessages begin
with "/*" on the first line and end with "*/" on the last |ine.

There are six basic input forns that are tested for errors by the
LTC to insure that the input is correct:

o0 Integers
0 Yes/no responses
0 Nunbered nmenu |ists
o Tel ephone nunber strings
o0 System | Ds
o List of channel nunbers.
Exanmpl es of each of the six basic input fornms are:
1. Integers:
o Typical values: 0, 1, 2, ... 9999
o Exanples of valid inputs: 2, 0, 9998
0 LTC pronmpt exanpl e:
TEST START TIME (HOUR) = (0 to 23)

0 HELP nessage exanpl e:

/* VALID I NPUTS ARE 0 TO 23
IN STEPS OF 1 */

[redisplay pronpt]

0 Error response to out of range entry (for exanple, to
entry of "10000"):

/* I NPUT OUT OF RANGE - 0 TO 23
IN STEPS OF 1 */

[redisplay pronpt]

0 Error response to invalid data entry (for exanple, to
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entry of "2.4"):

/* ERROR: INPUT IS NOT AN | NTEGER */
[redisplay pronpt]

2. Yes/ no responses:
o Typical values: YES, NO

0 Exanples of valid inputs: YES, Y, NO N, [F4], [F5]
( [F4] = Yes and [F5] = No)

0 LTC pronmpt exanpl e:
DO YOU WANT THESE SETTINGS? (Y or N)

0 HELP nessage exanpl e:

/* VALID INPUT IS ONE OF: YES, NO */
[redisplay pronpt]

o0 Error response for invalid data input (for exanple, to
entry of MAYBE):

/* I NVALI D I NPUT - ENTER ONE OF: YES, NO */
[redisplay pronpt]

3. Numbered nenu lists:

o Typical values:
1. OBTAIN TEST RESULTS
2. ADM NI STRATI ON ACCESS
3. END SESSI ON AND RETURN TO SET UP

o Exanples of valid inputs:
1, OB, AD, END, E,
OBTAI N TEST RESULTS

0 LTC pronmpt exanpl e:

/* CHOOSE ONE OF THE FOLLOW NG */
1. OBTAI N TEST RESULTS
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2. ADM NI STRATI ON ACCESS
3. END SESSI ON AND RETURN TO SET UP
COMVAND =

0 HELP nessage exanpl e:

HELP nessage repeats entire menu including pronpt.

/* CHOOSE ONE OF THE FOLLOW NG */
1. OBTAI N TEST RESULTS

2. ADM NI STRATI ON ACCESS

3. END SESSI ON AND RETURN TO SET UP
COMVAND =

0 Error response to out of range entry (for exanple, to
entry of "5")

/* ERROR '5" | S NOT I N MENU */
[redisplay entire menu including pronpt]

0 Error response to invalid data entry (for exanple, to
entry of OBAIN

/* ERROR: 'OBAIN IS NOT IN MENU */
[redisplay entire menu including pronpt]

4. Tel ephone nunber strings:
0 Typical input: 201-555-4612
o Exanples of valid inputs:
2015554612, 201-5554612, 201, 555, 4612
0 LTC pronmpt exanpl e:
ENTER TELEPHONE NUMBER FOR THE MODEM =

0 HELP nessage exanpl e:

/* ENTER 1 TO 20 DIG TS;
MAY I NCLUDE '," AND '-' AND 'W */
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[redisplay pronpt]

o Exanple of response to invalid entry: Entry of too many
characters.

/* RESPONSE IS TOO LONG */
[redisplay pronpt]

0 Error response to the entry of invalid characters (for
exanple, to entry of "9, 1-800-555- HELP")

/* RESPONSE CONTAI NS | NVALI D CHARACTER(S) */
[redisplay pronpt]

5. System I D(s):
o Typical input: 575
o Exanples of valid inputs:

NONE, N, NO, NON, 20, 020, 0020, 196, 0196, key [F5]
(key [F53] =N

0 LTC pronmpt exampl es:
(1) FIRST SYSTEM ID =
(2) SECOND SYSTEM ID =

0 HELP nessage exanpl e:

/* ENTER UP TO 4 DIG TS, OR 'NONE', AND RETURN */

o Error response to the entry of nore than four characters.

/* RESPONSE IS TOO LONG */
[redisplay pronpt]

0 Error response to the entry of invalid characters (for
exanple, to entry of "3A2").
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/* RESPONSE CONTAI NS | NVALI D CHARACTER(S) */
[redisplay pronpt]

6. List of channel nunbers

o Typical input:
1 5 9 10 18 35

o0 Exanple of valid inputs:
(1) 1 4 25 18 96 92
(2) 1357 890 96

0 LTC pronmpt exampl es:
(1) ENTER CHANNELS TO BE CHANGED TO PROHI BI T TESTS =
(2) ENTER CHANNELS TO BE CHANGED TO ALLOW TESTS =

0 HELP nessage exanpl e:

/* ENTER ZERO OR MORE CHANNEL NUMBERS FROM 1 TO 96 IN
ANY ORDER, SEPARATED BY ONE OR MORE SPACES, AND
RETURN */

o Error response to the entry of nore than 300 characters:

/* RESPONSE IS TOO LONG */
[redisplay pronpt]

49.3 LTC/LTU Command Execution Error Messages

These error nessages are generated as a result of errors returned
fromthe LTU that occur during execution of LTC/LTU interface
comands in the LTU

If the LTU cannot recogni ze the command code received fromthe LTC,
it returns an error code to the LTC which displays the follow ng
error nessage:

/* NO COVMUNI CATION WTH THE LTU
REDI AL LTU AND | NI TI ATE SESSI ON
POSSI BLE DATA LI NK OR LTU FAI LURE
RETURNI NG TO SET UP MODE */
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and either returns to Set Up, if operation is in the Interactive
nmode, or dials up the next LTU, if operation is in the Indirect
node.

In the Adm nistration or Change Test Settings nenu, if the LTU
receives data fromthe LTC for EEPROM updating and finds it to be
invalid, it returns an error code to the LTC which displays the
foll owi ng error nessage:

/* LTU DOES NOT ACCEPT DATA
CHECK LTU STATUS FOR POSSI BLE FAULT */

and remains in the Adm nistration menu. This error nmessage wll
only appear when the user is trying to change a system paraneter
(for example, password, test settings, or renote clock).

In the Interactive node, when the user presses the [F10] key, the

LTC requests status information fromthe LTU. |If the LTC receives
a response but does not recognize the received data as com ng from
an LTU, the foll ow ng nessage is displayed:

/* LTU NOT RECOGNI ZED
CHECK DATA LI NK
AND RETRY F10 */

and the LTC drops the call and returns to Set Up.

49.4 DatalLink Error Messages

These error nessages are generated as a result of trouble on the
link between the LTC and the LTU that prevents the LTC from
receiving data fromthe LTU.

If the LTC receives an error code due to errors present on the data
link between the LTC and the LTU, it displays the follow ng error
nmessage:

/* DATA LI NK FAI LURE
RETURNI NG TO SET UP MODE */

and either returns to Set Up, if operation is in the Interactive
nmode, or dials up the next LTU, if operation is in the Indirect
node.

495 Internal LTC SoftwareErrors

When the LTC fails a sanity check (for exanple, corrupted data) it
responds wth:
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/* PC EXECUTI ON ERROR -- ALL PROCESSI NG HAS BEEN TERM NATED */
[HT F2 TO EXIT TO DOS]

and exits to the disk operating systemafter key [F2] is pressed.

NOTE:
The [HIT F2 TOEXIT TODCOS] line will not be displayed if the
LTC is in the Unattended state.

If the LTC software | ocks up or responds unpredictably, it my be
necessary to reboot by pressing the [Crl] [At] [Delete] keys, or
by pressing the RESET button

49.6 If theCommand Does Not Work
If the command does not work, try the follow ng things:
1. Look for an error nessage.
2. Verify the commuand syntax.
3. Try the command again. A nunber of possible tenporary
conditions mght occur that would not repeat with a second

attenpt.

If what you are typi ng does not appear on the screen, try the
fol |l owi ng:

o Verify that you are in either the Reporting, Admnistration
or Change Test Settings nmenu. 1In the Set Up (term na
enul ation) node, characters typed in are sent but may not be
di spl ayed on the screen

o Verify that a pronpt is displayed. The software ignores nost

characters unless a "=" is displayed. |If a command is being
processed, the software does not accept entries until it is
fini shed.

If the "=" is displayed, but the keyboard does not respond, try

pressing [Esc]. As a last resort, reboot (enter [Cirl] [Alt]
[Del ete], or press the RESET button).

NOTE:

In cases where the LTC is unable to function normally for

several mnutes or |onger, the connection with the LTU may tine
out and be lost. Wen this happens, the LTC software returns to
Set Up and you must dial into the LTU again.

The [ Pause] key should never be used. If it is pressed in error,
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press any other key to resune activities where you stopped. |If the
LTC responds incorrectly, use the [Esc] key (key [3] or key [6] can
al so be used with the Reporting nmenu or Admi nistration nenu,
respectively), and answer the next pronpt. |If the LTC still
responds incorrectly, use [Esc] and try again. |In sone cases, it
may be necessary to back up in this manner several tines before the
LTC responds correctly.

49.7 Completion and Status M essages
Exanpl es of conpl eti on nessages i ncl ude:
[* OK */
when test settings are witten successfully,
/* PASSWORD CHANGED */
when the password is witten successfully, and
/* DI ALI NG | N PROGRESS */

when the user has pressed [F7] (in Set Up) and entered a valid
phone number.

If the command fails, an error nessage is displayed instead of the
conpl eti on nessage.

49.8 Printer Problems
If the printer does not work, try the follow ng:

1. See if the printer is jammed or if the connectors are |oose.

2. Verify that the printer being used is conpatible (the AT&T
Model 570 has been tested and is conpatible with the LTC).
Verify that the printer switch settings are correct.

3. Try pressing [Ctrl] [PrtSc] and/or [Esc].

4. Try your printer with another program

5. Consult printer manual. |If your printer has an alternate
conpatibility npode, change option switches on printer to

operate in the alternate node.

Pressing [Shift] [PrtSc] during printer operation overrides the
[Crl] [PrtSc] and may cause unwanted results.

If problems occur with the printer (for exanple, out of paper,
paper jammed), the LTC interprets this as though [Crl] [PrtSc] had
been pressed. The software continues data transm ssion to the
screen and discontinues data transm ssion to the printer.
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If the printer still does not operate properly, reboot the system
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5. ADDITIONAL REFERENCES

The foll ow ng AT&T Practices give additional informtion concerning
the SLC Series 5 Carrier System Check the appropriate nunerica
i ndex for practice availability.

DOCUMENT TI TLE

363- 005- 239 SLC Series 5 Carrier System AUA7 Line Test
Unit, Data Sheet

363-099-112IR SLC Series 5 Carrier System- Line Test
Controller and Line Test Unit, Custoner
I nformati on Rel ease

363-205-100 SLC Series 5 Carrier System GCenera
Descri ption

363- 205- 400 SLC Series 5 Carrier System COT Acceptance
and Tur nup

363- 205-401 SLC Series 5 Carrier System RT Acceptance
and Tur nup

363- 205- 402 SLC Series 5 Carrier System Channel Unit
Installation

363- 205- 406 SLC Series 5 Carrier System End-to-End
System Test s

363-205-500 SLC Series 5 Carrier System Mintenance and
Troubl e Clearing

915-710-115 SLC Series 5 Carrier System Application
Engi neering, Facility Design Systens
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6. APPENDIXES

6.1 PC Requirements
6.1.1 General

The LTC operates on an AT&T PC 6300 or MsS-DQOS conpati bl e PC neeting
the follow ng specifications.

6.1.2 Operating System
0 Ms-DOS di sk operating systemversion 2.0 or |ater

o PC-DOS di sk operating systemversion 2.0 or |ater.

6.1.3 Video Display

Monochr ome or col or.
6.1.4 RAM

512 (or nore) KBytes.
6.1.5 Disk Storage Required

o For LTC alone: 360 KBytes.

o0 For LTC and tel ephone conpany's operati ons support system
conmbi ned: M ni mum of 2 MBytes.

0 One floppy disk drive (either 3.5 or 5.25 inches) is required for
LTC install ation.

o The working drive for LTC may be either floppy or hard disk.
6.1.6 PortsRequired

One asynchronous 1200 b/s (if an external nodemis used).

6.1.7 Modem

0 The TIP/ RING side of the nodem nmust be conpatible with Bell
System 212A st andar ds.

o Internal or external nodem nmust be PC-conpatible on the data
si de.

0 AT-command conpatible (internal or external) is preferred for
indirect I/O and required for use of the Mbdem Di al pronpt for
di ali ng.

0 Non- AT-comrmand conpati bl e nodens require user verification of

suitability and user-furnished command strings in the file
LTC LTU.
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6.1.8 Printer (Optional)
0 AT&T Model 570

o LPT1 parallel port.
6.1.9 Other

No envi ronmental hardening.

6.2 LTU Maintenanceand Trouble Clearing
6.21 LTU StatusIndicators
6.21.1 General

The LTU provides two nmechani sns for reporting hardware troubles: the
FAIL LED and the STATUS REQ STER

6.21.2 FAIL LED
The FAIL LED indicates a hardware failure which was detected by the
LTU during a built-in self-test. |If the FAIL LED is the only LED
lighted on the LTU then the LTU should be replaced i medi ately.

Since the FAIL LED can only be viewed at the RT, this indicator is

most useful during the installation of the LTU  In-service troubles
are reported to the LTC by the LTU during Interactive or Indirect
sessi ons.

During power-up, it is normal for the FAIL LED to light briefly and
then go off.

6.2.1.3 StatusRegister

Di agnostic information about the LTU is stored in the status register.
The contents of this register are transferred to the LTC each tinme the
LTC successfully dials into the LTU  The status regi ster contains

i nformati on on the state/condition of the LTU and of various LTU data
itemns.

The contents of the status register are translated into warning
messages by the LTC. These nessages can be read fromthe screen (and
fromthe LTC.LOG file if operating in the unattended indirect node).

6.2.1.4 Alarms

Since LTU failures do not affect service, the LTU does not provide
alarnms at the RT or at the COT.

6.2.2 StatusWarning Messages
6.2.2.1 General
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The LTU perforns a status and sel f-diagnostic routine at regular

intervals. When the LTU receives ringing and answers a call, the LTC
requests the LTU status and the LTU sends the contents of the current
status register, along with other data, to the LTC. 1In the

Interactive node, the LTC translates the contents of the LTU status
regi ster into one or nore warni ng nessages preceded by WARNING In
the Indirect node, the LTC enters the entire status word and the sane
war ni ng nessages into the LTC.LOG file. A description of these
war ni ng nmessages and the procedures for clearing themfoll ows.

6.22.2 /* WARNING: SYSTEM IDSARE INVALID OR THE SAME */

Thi s nmessage indicates that both SYSTEM IDs are the same or that at
| east one of the SYSTEM IDs stored at the LTUis not in the range of
0001 to 9999 or NONE.

The user nust access the Administration nenu and change the current
system I D(s) to the correct value(s) for the given systen(s).

6.22.3 /* WARNING: SYSTEMSDO NOT RESPOND TO IDS*/

Thi s message indicates that the SYSTEMIDs stored at the LTU are
valid, but that at |east one of the SYSTEMIDs is not the correct
value for the given system This nessage al so appears if the ribbon
cabl e between the LTU and the CTU i s not connect ed.

The user nust access the Administration nenu and change the current
system I D(s) to the correct value(s) for the given systen(s) or
connect the ribbon cable between the LTU and the CTU

6.22.4 [* WARNING: TEST ALLOWED DATA ARE NOT ALL VALID */

Thi s message indicates that at |east one of the channel test

perm ssion settings stored on the LTUis invalid (that is, setting is

not equal to allow testing or prohibit testing). The user nust access
the Adm ni stration menu and change the invalid channel test perm ssion
setting to either allow or prohibit testing.

6.225 /* WARNING: TEST RUN TIME TOO LARGE OR TOO SMALL */

This nmessage indicates that the test run tine is greater than 5 hours
or less than 1 hour. A short run tine may not allow the LTU to
conplete routine |loop testing on the dual bank. A long run tinme my
keep the LTU testing during a busy period.

The user should access the Adm nistration nmenu and change the test run
tinme.

6.22.6 /* WARNING: UNRECOGNIZED COMMAND COUNTER = [value] */

Thi s nmessage indicates the number of unrecogni zed commands that have
been received by the LTU since the last tine that either the LTC read
the LTU s status word or the LTC sent the LTU a valid current
passwor d.
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Action may not be necessary but, if the value is not zero very often
checks should be nmade for a noisy line or possible unauthorized
connection to the system

6.2.2.7 /* WARNING: LTUISIN PRESERVICE CONDITION */

Thi s nmessage indicates that the LTU has been reset and contains the
preservice values for all user settable paraneters.

The LTU is ready to be provisioned by the LTC. The user should sel ect
the Adm nistration Access itemfromthe Reporting nenu in order to
performthe provisioning.

6.22.8 /* WARNING: LTU CLOCK TIME AND LATEST TEST START TIME ARE NOT WITHIN 23
HOURS*/

Thi s message indicates that the requested test start time is nore than
23 hours fromthe present tine recorded by the LTU cl ock

No action is necessary.

6.229 /[* WARNING: ROUTINE TESTING WASINTERRUPTED BY THISCALL */

Thi s message indicates that the LTU was perform ng routine |loop tests
when it responded to the LTC. |If the test results are uploaded, it is
possi bl e that sonme of the results nay be results remaining fromthe
previ ous testing session

No action is necessary.

6.22.10 /* WARNING: LTU REPORTS UNRECOGNIZED DATA ERROR */

Thi s message indicates that the LTU nmenory is defective or has been
corrupted and probably contains incorrect values for one or nore of
the LTU paraneters.

The user shoul d access the Admi nistration menu and carefully inspect
the values for the LTU paraneters. |f there is any inconsistency, the
LTU shoul d be provisioned with the correct value. |If the LTU does not
accept the new values, then the LTU nenory is defective and the LTU
shoul d be repl aced.

6.22.11 /* WARNING: LTU REPORTSHARD FAILURE DETECTED */

This nmessage indicates that the LTU s built-in self-test has detected
a hardware failure on the LTU.

The user should |logon to the LTU via the LTC in Interactive node, and
check the warning nessages to determne if this nessage still appears.
If so, the LTU nust be replaced and the new LTU nust be provi si oned.
If the nmessage does not appear, this LTU should be nonitored closely
for the reappearance of this nessage.
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6.22.12 /* WARNING: LTUAND LTC CLOCKSARE NOT WITHIN 15 MINUTES*/

This nmessage indicates that the LTU and LTC cl ocks differ by nore than
15 minutes but |ess than 1 hour

The user nust verify that the LTC clock is correct and then access the
Adm nistration menu and reset the LTU clock. The user can verify

and/ or change the LTC clock only while the LTCis in the disk
operating system

6.2.2.13 /* WARNING: LTUAND LTC CLOCKSARE NOT WITHIN 1 HOUR */

This nmessage indicates that the LTU and LTC clocks differ by nore than
1 hour.

The user nust verify that the LTC clock is correct, and then access
the Adm nistration nenu and reset the LTU clock. The user can verify
and/ or change the LTC clock only while the LTCis in the disk
operating system

NOTE:

The difference in tinme between the LTU and LTC cl ocks may be
legitimate if the LTC and LTU are in different tine zones or if the
cl ocks have been changed to or from daylight savings tine.

6.2.2.14 [* WARNING: LTUAND LTC CLOCKSARE NOT SET TO THE SAME DAY */

Thi s nmessage indicates that the LTU and LTC clocks differ by nore than
24 hours.

The user nust verify that the LTC clock is correct, and then access
the Admi nistration nenu and reset the LTU cl ock

NOTE:

This condition could be legitimate if a call to an LTU is placed at
approximately 12 midnight with the LTU and LTC clock tines a few

m nutes apart.

6.2.215 /* WARNING: LTU CLOCK TIME ISNOT VALID */
Thi s nmessage indicates that the LTU cl ock contains an invalid tine.
The valid range for tine is between 00:00 and 23:59. The valid range
for the day is "SUN' through "SAT".

The user nust verify that the LTC clock is correct, and then access
the Admi nistration nenu and reset the LTU cl ock

6.3 UsingtheLTU Test Resultsto Troubleshoot the LTU
6.3.1 General
VWhen the LTU is suspected of operating inproperly, the test result

codes generated by the LTU and transmitted to the LTC can be used to
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troubl eshoot LTU problems. 1In general, reception of identical test
result codes on all channels of one or both systens in a dual bank
assenbly indicates a potential LTU failure. This section describes
various test result codes that could indicate LTU problens.

6.3.2 Error/Test Abort Code
6.3.2.1 General

Reception of the error/test abort code by the LTC indicates that the
LTU was not able to comunicate with the bank controller for a
particul ar channel. Various conditions can cause the error/test abort
code to be generated including a faulty LTU. A check for either of
the follow ng conditions, incorrectly specified system|Ds and

i nproperly connected test access cable, should be nmade before
replacing the LTU.

6.3.2.2 System IDs

If the systemID for a particular systemis inmproperly specified at
the LTC, the error/test abort test result code is received for all 96
channel s of the system except for those channels where testing has
been prohi bited.

Under this condition, the user should access the LTU via the LTC in
the adm nistrative node and correctly specify the systemID for the
bank.

6.3.2.3 Test Access Cabling

If the test access cabling between the LTU and the CTU is inproperly
connected, the error/test abort test result code is received for al
96 channel s of both systens, except for those channels where testing
has been prohi bited.

Under this condition, the test access cabling should be inspected and
repl aced if necessary.

6.3.3 Busy Code

The busy code indicates that the customer's | oop was not tested
because the channel was busy. All channels in both systens of a dua
bank assenbly appearing consistently busy, may be an indication that
the LTU is working inmproperly and should be replaced. This condition
shoul d be watched for at |east two days, before a decision is nade to
repl ace the LTU.

6.34 LineTest Failures

A test result of Sus(pect), Mdd(erate), or Sev(ere) indicates that the
customer's loop was found to contain a fault. |If all channels report
a consistent fault, then the LTU s test circuitry may be

mal functioning, since it is unlikely that all drops would report the
sanme condition, and the LTU should be replaced. This condition should
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be watched for at |east two days, before a decision is nmade to repl ace
the LTU.

6.4 Test Results

The raw test results retrieved fromthe LTU are witten to the LTC LOG
file. Table B translates the single character raw test result codes
fromthe LTU to a detail ed explanation of the code.

An exanpl e of an LTC. LOG file is shown in the follow ng:

USER # = 12
LTU TEL# = 1W201, 555, 3016
CURRENT TIME = 08: 44
LTU STATUS = 00000000002
/*WARNI NG LTU AND LTC CLOCKS ARE NOT WTHI N 1 HOUR*/
TEST START TIME = 01: 30
FI RST SYSTEM ID = 1234
RAW LTU DATA
1234567890

10

20

30

40

50
dddddCCCCC 60

70

80

90

96

SECOND SYSTEM | D = NONE
RAW LTU DATA

1234567890
2727727272?22?27 10

2?7?7?7?7?7?7?7?27? 20

22222222272 30

2?7?7?7?7?7?7?7?27? 40

22222222272 50

22222222272 60

2?7?7?7?7?7?7?27?27? 70

22222222272 80

22222222272 90

?2???7?7 96
In the exanple, the LTC retrieved data froman LTU with a system user
nunmber of 12 by dialing the tel ephone nunber 1-(201)-555-3016 at 8: 44
a.m The LTU returned a status of 2, which is translated by the LTC
to the warni ng nessage shown in the exanple.

NOTE:
The LTU can return various status nunmbers which are translated by
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the LTC into one or nore warni ng nessages.

The LTU started performng loop tests at 1:30 a.m The system | D of
the first systemtested by the LTU is 1234. The test results indicate
that channels 51 through 55 were busy when the LTU attenpted to test
the | oops and the | oops on channels 56 through 60 have a severe
insulation fault. The second system being in the pre-service state,
has a system I D of NONE thus resulting in all channels having a test
result of "?".
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7. USER FEEDBACK FORM
How Are W Doi ng?

Document Title: SLC(R) Series 5 Carrier System Line Test Unit and
Li ne Test Controller User's Mnua

Document Nunber: 363-205-105 | ssue Nunber: 2
Publication Date: March 1991

AT&T wel comes your feedback on this docunent. Your comments can
be of great value in hel ping us inmprove our documentation

1. Please rate the effectiveness of this document in the follow ng areas:

| | | | | | Not |
| | Excellent| Good| Fair| Poor| Applicable
| | | | | | |
| Ease of Use | | | | | 7 1rrrrnr
| | | | | | |
| Carity | | | | | 111rrrrrn o
| | | | | | |
| Conpl et eness | | | | | 11 1rrrrrl o
| | | | | | |
| Accuracy | | | | | 7 11rrrrnr
| | | | | | |
| Organization | | | | | 111 rrrrrn o
| | | | | | |
| Appearance | | | | |  7111rrrrnr
| | | | | | |
| Exanpl es | | | | | |
| | | | | | |
| Illustrations | | | | | 111rrrrnr
| | | | | | |
| Overall Satisfaction | | | | | 1111 rrrrn |
| | | | | | |

2. Please check the ways you feel we could inmprove this docunent:

[T !'nmprove the [] Make it nore concise/brief
overiew i ntroduction
[] Add nore step-by-step
[T I'nmprove the table of procedures/tutorials
contents
[] Add nore troubl eshooting information
[1 I'nmprove the organization
[] Make it |ess technical
[T I'nclude nore figures
[] Add nore/better quick reference
[] Add nore exanples ai ds

[] Add nore detail [1 I'mprove the index
Pl ease provide details for the suggested inprovenent.
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3. What did you |ike nmobst about this docunent?

4. Feel free to wite any comments bel ow or on an attached
sheet .

If we may contact you concerning your conments, please
conpl ete the foll ow ng:

Nanme: Tel ephone Nunmber: ( )
Conpany/ Or gani zati on: Dat e:
Addr ess:

When you have conmpleted this form please fold, tape, and return to
address bel ow or Fax to: 910-727-3043.

DOCUMENTATI ON SERVI CES

2400 Reynol da Road
W nst on-Sal em NC 27106
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8. LEGAL AND SUPPORT INFORMATION

Copyright(c) 1991 AT&T
Al'l Rights Reserved

Not i ce
Every effort was nmade to ensure that the information was conplete
and accurate at the tine of devel opnent. However, informtion
i s subject to change.
Tr ademar ks
NOTE: The following letters enclosed in parentheses are used

to mark the first representation of these trademarks in
this data base.

(R) = Registered tradenmark
(TM = Trademark
(SM = Service nark.

Following is a list of trademarks used throughout this data base.
M5-DOS -- Registered trademark of M crosoft Corporation
SLC -- Registered trademark of AT&T
SPOTS -- Registered trademark of AT&T
SMARTMODEM 1200 -- Tradenmark of Hayes M croconputer Products, Inc.
Ordering Information
The ordering nunber for this document is AT&T 363-205-105.
To order this docunent, call the AT&T Custoner |nformtion
Center in Indianapolis, Indiana, on 1-800-432-6600.
Support Tel ephone Nunber
AT&T provides a tel ephone number for you to use to report
errors or to ask questions about the information in this
docunent. The support tel ephone nunbers are:

Qutside North Carolina - 1-800-334-0404
Inside North Carolina - 1-910-727-6681

Devel oped by the AT&T Docunent Devel opment Organi zation.
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List of Tables
Table A: LTU Routine Tests
| [ [ [ [
| Type | Tests | Classification | Limts [1] |
| | [ | [
| [ [ [ [
| Insulation | Tip to | Severe | 0 - 20K ohm |
| | Ground | | |
| | with Ring | Moder at e | 20 - 65K ohm |
| | Grounded | | |
| | | Suspect | 65 - 250K ohm |
| | Ring to | [ [
| | Ground | Good | >250K ohm |
| [ with Tip | [ [
| | Grounded | | |
| | [ [ [
| | Tip to | [ [
| | Battery | | |
| | [ [ [
| | Ring to | [ [
| | Battery | | |
| | [ [ [
| | [ | [
| | [ [ [
| Background | Tip to Ring| Severe | >42dBrnC [2] |
| Noi se | with 900 | | |
| | Chm | Suspect | 30 - 42dBrnC [2]]
| |  Term nation| | |
| | | Good | <30 dBrnC [2] |
| | [ | [
| Foreign [3] | Tip to | Sever e | >80V Peak |
| Potential | Ground | | |
| | | Suspect | 30 - 80V Peak |
| | Ring to | [ [
| | Ground | Good | <30V Peak |
| |
Not es:

[1] The limts shown are the nominal thresholds.
[2] Approximate C-nessage filter.

[3] The voltage specification on the power test
is defined as the nmagni tude of the voltage.
Therefore, a severe voltage greater than 80
volts actually nmeans that the voltage is |less
than -80 volts or greater than +80 volts.
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Tabl e B: Test Results Fromthe LTU

| Category | Character | Reason |
I [ [ [
| Good | sp | Loop passed all tests |
I [ [ [
| | @ | Severe Power |
| | C | Severe Insulation |
| | G | Severe Insulation, Suspect Noise |
| | L | Severe Noise I
| | M | Severe Noise, Suspect Insulation |
| Severe | N | Severe Noise, Mderate Insulation |
| | (0] | Severe Noise and Insul ation |
| | S | Severe Insulation, Suspect Power |
| | w | Severe Insulation, Suspect Power and Noise |
| | \\ Severe Noi se, Suspect Power

| | ] | Severe Noise, Suspect Power and I|nsul ation |
| | n | Severe Noise, Mderate Insulation, Suspect Power|
| | -- (dash)| Severe Noise and Insul ation, Suspect Power |
I [ [ [
| | B | Moderate Insulation |
| Moderate | F | Moderate Insulation, Suspect Noise |
| | R | Moderate Insulation, Suspect Power |
| | \Y | Moderate Insulation, Suspect Power and Noise |
I [ [ [
| | A | Suspect Insulation |
| | D | Suspect Noise |
| | E | Suspect Noise and Insul ation |
| Suspect | P | Suspect Power |
| | Q | Suspect Power and Insul ation |
| | T | Suspect Power and Noi se |
| | U | Suspect Power, Noise, and Insul ation |
I [ [ [
| | ? |  Preservice |
| | a | Non-Testable CU |
| | b | Enpty Slot |
| Untested | c | Ground Start |
[ [ d | Busy CU [
| | e | Testing Prohibited by LTC Admi nistration |
| | f | No Even Channel on CU |
| | g | Error/Test Aborted |
I [ [ [
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List of Figures

Figure1l: System Architectureof theLTC/LTU Loop Test System
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Figure2: AUA7 LineTest Unit
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Figure3: LTU Architecture
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Figure4: Connection of LTU to VF Pair and CTU
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Figure5: Connection of 2-Conductor Cableto VF Wire Pair
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Figure6: LTC Menu Map
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Glossary: Acronyms

ASCII O Anmerican Standard Code for Information Interchange
BCU O Bank Control Unit

CIR Customer Information Rel ease
au Craft Interface Unit

0
0

CO [O Central Ofice
O Central Ofice Term nal
O Grcuit Pack

CPRT O Communi cation Port

CTU O Channel Test Unit

CU [O Channel Unit

DIS O Disable

DLC O Digital Loop Carrier
DOS O Disk Operating System
DTR O Data Term nal Ready

DTU O Digital Test Unit
EEPROM 0 El ectronically Erasable Programmbl e Read Only Menory

ENB O Enable

FPC O Feature Package C
FPD O Feature Package D
FSR O Frequency-Sel ective Ringing
/0 O |Input/Qutput

LED O Light Emtting D ode
LIU O Line Interface Unit
LSU O Line Switch Unit

LTC O Line Test Controller
LTU O Line Test Unit

MWL O Man Machi ne Language
PC 0O Personal Conputer
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PGTC O Pair Gain Test Controller
POTS O Plain A d Tel ephone Service
PROM 0O Programmabl e Read Only Menory
RAM O Random Access Menory

RLB O Reset LTU Board

RMJ O Renote Measurement Unit

ROM O Read Only Menory

RT O Renote Term nal

RTS O Ready To Send

UART O Universal Asynchronous Receiver Transmitter
VF [0 Voice Frequency

WORD 0 Work Order Record Detail

Copyright © 1998 Lucent Technologies - All Rights Reserved - Page 90



363-205-105

Glossary: Terms and Definitions

Channel Number O The channel identification (CH D) nunber is a 2-digit
nunmber which identifies a particular channel (loop) within a SLC
Series 5 carrier systembank. The channel number for a SLC Series 5
Carrier Systemcan range from1l to 96.

Demand Testing O Denmand testing refers to tests performed on circuits
believed to be (or actually known to be) in trouble. Demand testing
can be service affecting and takes priority over routine testing for
test resources. However, the inplenentation of routine testing
di scussed here bl ocks demand testing while routine testing is being
performed. This is not a concern since demand and routine testing
usual |y occur at nutually exclusive tines.

In-Service O The LTU in-service state is established when the LTU EEPROM
preservice paraneters are replaced with valid data by way of the LTC.

Loop Tests O Loop tests are those tests perforned on the netallic pair
connecting the RT to the subscriber prem ses. The |oop tests consi st
of DC insulation, noise and voltage measurenents.

Preservice O The LTU preservice state is established when all the val ues
in the LTU EEPROM paraneter fields are set to predeterm ned (default)
val ues and the RLB (reset LTU board) switch is set to the DS
(di sabl e) position.

Routine Testing 0O Routine testing refers to the automatically initiated
and renmotely controlled testing of subscriber |oops as a nmeans for
initially detecting (and eventually clearing) troubles before they are
reported by the subscriber. Routine testing should not be service
affecting. The LTU checks for a busy channel before testing a
subscri ber | oop, but there is the possibility of the subscriber going
of f-hook while the testing is being performed. 1In this case the
subscri ber would not receive dial tone until the testing on the | oop
was conpleted. The dial tone would be del ayed by a maxi num of 9
seconds. This condition would al so disrupt the | oop neasurenent
results for that subscriber. Renotely controlled means that the
routi ne testing equi pnment and testing logic reside away fromthe
central office (CO (that is, at the RT site).
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