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In this Book

This book documents the use of the HP 11807B Option 093 Software. The
Software is used to test PCS TDMA base station equipment manufactured by
Lucent Technologies.

Chapter 1, Product Description

This chapter provides general information on the Software and hardware requirementsfor
Software operation.

Chapter 2, Installation

Start herewhen using the Software for thefirst time. Thischapter showsthe stepsnecessary
to load and run the Software and to configure the Test System.

Chapter 3, Test Tutorials

After you have the Software |oaded and running, use this chapter to see detailed steps for
running one of the five available test modes.

Chapter 4, Reference

More detail than is provided in the Test Tutorials chapter can be found here. Use this
chapter if you need more information than the tutorials provide.

Chapter 5, Troubleshooting

This chapter offers reference material to be used if you encounter errors while using the
Software. Symptoms of potential problems are described and likely solutions provided.




Conventions
Used in this
Guide

Thefollowing terms are used throughout this guide:

Test Set - the HP 8921A Cell Site Test Set.
e Cellular Adapter - the HP 83201A or 83204A TDMA Cellular Adapter.
» PCS Interface - the HP 83236A,B; used to translate signals into the range of the Test
Set.
» Software - the Lucent PCS TDMA Base Station Test Software, described in this book.
* Test System - the combination of a Test Set, a Cellular Adapter, and a PCS Interface.

The Test Set’s keys, softkeys, and selection choices in meggnscare shown as
follows:

* A key on the Test Set’s front panel: TESTS
« A USER Key:Prev Menu (k5)
» A selection choice or setting on the CRT displayui prrent Type
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Review this chapter for general information on the Lucent PCS TDMA Base
Station Test Software. Included hereisalist of required equipment to complete
the Test System plus a look at the basic Software “flow”.
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Chapter 1, Product Description

Introduction

I ntroduction

Who should usethe Lucent PCSTDMA BS Test Softwar e

Product Description

If you are installing, commissioning, or maintaining Personal Communication
Services (PCS) sites using Lucent Technologies’ TDMA cell site equipment, this
software will assisyou in performing key tests of transmitter performance.

The HP 11807B Option 093 Lucent PCS TDMA BS Test Software is an
Instrument BASIC (IBASIC) application used to set up the Test System for
transmitter measurements on TDMA base station equipment. The software runs
on the Test Set’s internal IBASIC controller to allow you to perform the

following tests:

Full Cell Site Test
Radio Test

TX Power Meter
Spectrum Analyzer
Insertion Loss Test

Using amodem in the Test System, the Software can control the base station
equipment by sending commands to the M obile Switching Center (M SC). This
provides automated testing to reduce your time spent at the site and to greatly
improve the repeatability of measurements.

Asthetests are run, the measured results are compared to specification limits that
you define. These test results can be printed or stored to a memory card for
archival purposes.

What is I ncluded with the Software

Included with the HP 11807B Option 093 Software is a memory card containing
the program and related files, an SRAM card for storing new files, and this
manual .
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Chapter 1, Product Description
Introduction

Optional Equipment

See " HP 83202A Option 093 Cable Accessory Kit Contents." on page 139 for
information on acableKit that supplies required cables and adapters for
connection of the Test System to the base station and modem.

Related Documents

If you would like more details on the operation of the individual instrumentsin
the Test System, refer to the following documents:

0 HP 8921A Cell Site Test Set User's Guide (part number 08921-90022)

0 HP 83201A or HP 83204A TDMA Cellular Adapter User’s Guide (part number 83201-
90033 and part number 83204-90009)

0 HP 83236A,B PCS Interface Operating Manual (part number 83236-90001 and 83236-
90100)

17



Chapter 1, Product Description
Introduction

Softwar e Operation in Brief

Figurel

Installation,
Chapter 2

Figurel illustratesthe basic steps for Software operation. After the completion of
the stepsin " Installation" on page 21, you will then select from five available tests
depending on your site testing needs. The " Test Tutorials' on page 35 give step-
by-step ingtructions for each of the five tests. After running, atest can be repeated
or you can select a different test.

If you have questions, further details can be found in the" Softwar e Reference” on
page 113.

If you encounter errors, " Troubleshooting" on page 219 can assist you.

First, load and run the
software and configure
it for testing.

Test Tutorials,
Chapter 3
~
Second, run one of the -
five test modes as shown i
inthe Test Tutorial
Chapter.
Full Cell Site Test: Third, run another test.
TDMA transmitter !
testing of multiple '
radiosat acell site. 1
Radio Test: 1 Softwar e Reference,
TDMA transmitter tests } - ,c,:he}p,t,er, 4, -
onasnglerad|0|nacell ! " If youwant detailed |
site. . _ o informationabout
TX Power Meter: ] ' teding, gotothe .
| . Reference Chapter. |
General purpose power ' N ,
meter for TDMA signals. L ST T o
Spectrum Analyzer: ! Troubleshooting,
Generad purpose 1 - ,C,h,a,pge,",s, —_—
spectrum analyzgr for ‘ . If youexperiencea |
PCS frequencies. o >: problem during testing,
Insertion Loss Test: : gotothe ‘
. Troubleshooting chapter. |
M easurements of loss N ,
through cablesandother | 7~
RF components.
NS /

Basic stepsin Softwar e oper ation.
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Chapter 1, Product Description
Introduction

Supported Hardware

Test System

The Lucent PCS TDMA Software supports the following Test System
configurations;

e HP 8921A Option 501 (includes the HP 8921A Cell Site Test Set, HP 83204A TDMA
Cellular Adapter, and HP 83236B PCS Interface).

» HP 8921A Options 500 and 503 plus the HP 83236A,B PCS Interface.

e HP 8921A plus either the HP 83201A or HP 83204A TDMA Cellular Adapter plus the
HP 83236A,B PCS Interface.

NOTE:

To take full advantage of this Software, your HP 8921A Cell Site Test Set should have
firmware revision A.12.04 or higher. The Software will execute on earlier revisions, but may
behave differently than shown in this book. To check your Test Set’s revision number, exit
any software program and press and release the SHIFT key, and then the DUPLEX key. The
installed revision will be displayed in the upper right of the CRT. Contact your nearest
Hewlett-Packard sales office for firmware upgrade information.

M odems

The Software will operate with most Hayes-compatible external modems capable
of operating at up to 9600 baud. It does not support internal PC modems.

Printers

The Test System supports printing via the parallel and HP-1B ports. The
following printers are supported:

0 HP DeskJet printer models
0 HP LaserJet printer models
0 HP ThinkJet printers

0 HP QuietJet printers

0 Epson FX-80 and LQ-850

Y ou may also collect the results using a PC on the serial port.

19



Chapter 1, Product Description
Introduction

Required Equipment

Test Equipment required:
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4 CableKit

@ HP 8921A Opt. 500, 501, 503

or an HP 8921A with an
HP 83201A or 83204A
Cellular Adapter.

® HP83236A,B PCS

Interface

HP 83236A,B Cable Kit
(Supplied with the
HP 83236A,B)

Supplied with the HP 11807B Option 093 Softwar e:

—

A

HP 11807B Option 093 Lucent
PCS TDMA Base Station Test
Software

PCSTDMA
Base Station Test
Software on OTP card

RAM Card with
battery.

This Manual

You must supply:

7

/

e\

e Laptop PC to communicate with
the switch.

=|=

® [ucent PCSTDMA Base Station.

|

@ Cablesto connect the base station
to the Test System.

Figure2
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| nstallation

Follow the steps in this chapter to connect the test equipment, load and run the

Lucent PCS TDMA Base Station Test Software, and to make initial settingsto

configure your Test System. You must compl ete the steps in this chapter before
attempting measurements with the Software.
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Chapter 2, Installation
Chapter Overview

Chapter Overview

This chapter shows you how to set up the Test System and Software to begin
testing. The basic stepsin this chapter are:

» Make the connections on the Test System and any peripheral equipment.

NOTE:

The connections between the Test System and the base station will be discu3sst in
Tutorials' in chapter 3.

* Load and run the Software.

» Do basic configuration in Software screens.

* Initialize the modem.

» Go on to make measuremendee(" Test Tutorials' on page 35).

22



Chapter 2, Installation
Step 1: Make Connections

Step 1: Make Connections

Make the connections between the elements of the Test System as shown in
figure 3. The cables shown in the figure are included with the HP 83236A,B PCS
Interface.

NOTE: Thisfigure doesnot illustrate all rear-panel connections between the Cellular Adapter and Test
Set. Refer to the Cellular Adapter User’s Guideo verify these connections.

=4

HP-1B

®°0©@ @0

TEST SE

10 MHz REF OUTPUT
(use BNC “T")

Figure 3 Test System Connections.
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Chapter 2, Installation
Step 1: Make Connections

Next, make the serial connections shown in figure 4.

NOTE: If you are not using control of the site viaamodem to the MSC, you may skip these
connections. The tutorialsin chapter 3, " Test Tutorials' assume that amodem is used for
site control.

=
el o © 0 0 o JEEEm °‘°* &
5 5 o000

HP 8921
Rear Panel
Optional
| |
| Computer \
| |
| [
| |
7777777777777777777777 J ‘
|
e !
Com 1 DB9 :
Serial Connector ' 90 T |
|
|
|
|
|
|

Phone
000000 —Line
—— Power
08921-61015
08921-61018 1252-5568
DB25 to DB9
Adaptor
(If Needed)
Figure4 Serial Connectionsfor the HP 8921A, M odem and PC
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Chapter 2, Installation

Step 2: Load and Run the Lucent PCS TDMA BS Test Software

Step 2: Load and Run the Lucent PCSTDMA BS Test Software

The next step isto get the Lucent PCS TDMA BS Test Software loaded into the
Test Set and running on the IBASIC controller. Locate the HP 11807B
Option 093 memory card and follow the steps outlined in figure 5 and figure 6.

©@©00®

EEEEEEEEEEEE
cccccccccccc ESTSET [

Press @ Wait for display to 6 Press

(approximately 20
seconds).

Figure5

POWER. appear PRESET.

Insert the
Software
card.

Continued on the following page
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Chapter 2, Installation

Step 2: Load and Run the Lucent PCS TDMA BS Test Software

Press TEST Sto display the TESTS (Main
M enu) screen.

Position the cursor at Select Procedure
L ocation: and select it.

Position
(V
UV LOAD TEST PROCEDURE:
Select Procedure Location:d
/ Select Procedure Filename!
|
Select

&

a Position the cursor at Card and select it.

Position the cursor at Select Procedure
Filename: and select it.

Position
( Choices:
B A Bcard
= / ROH
RAH
Disk
Select
) 1

Position

(V

A&y

e LOAD TEST PROCEDURE:

Select Procedure Location:
Card
Select Procedure Filename:

Select

\@Qi

Position the cursor at Choices; and

Position the cursor a Run Test and

select PCSTDMA. select it. The Software is now loading.
Position hol : Position
QlCEss
7 7 IS | Loading Time:
RS IPCSTDMA RS ’ First time:
/ XXXXXX M Continus o
YYYYYY approximately
three minutes.
Select Select alp . .
- Ny ‘I ) frer first time:
approximately
15 seconds.
Figure 6
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Chapter 2, Installation
Step 2: Load and Run the Lucent PCS TDMA BS Test Software

Navigation of the Lucent PCSTDMA BS Test Software

After the Software has loaded, you should see the Lucent PCS TDMA BS Test
Software’s Main Menu screen on the display of the Test Sefi(see 7).
Important features of this screen are indicated in the figure with notes on their

use.

Main Selections and Cursor Control Entry Fields

Some menu selections open lower-level Some Main Menu selections are entry fields. When these
menus, others allow entry of numeric are selected, a highlighted area appears and you may enter
data. To select a menu item, rotate the a value with the DATA keys, or rotate the knob to change
knob until the cursor is in front of the the value in the field. When the desired value is set, press
line and press the knob. the knob or the ENTER key.

-

IE";T yieuuc§11b¥ut1an Files (AUENER) AIND0E pEOEEEEEE [ ] EERE [
1] ite Under Tes
e T -]
easurement For ntenna Port
TX Antenna Port Cable Loss [d o +50 - |:| |:|
Antenna Nun
Send Control Conmands to - (JUNNEEE KU RDINRED, |:| |:| |:| |:|
Egg}i{nléDNcmgier fAntenna 3 - |:| |:| |:| |:|
) —tmlwl L L1
USER Keysand their Fields Knob
The USER Keys (k1 - k5) correspond to fields 1-5 at The knob controls the cursor’s
the top right corner of the test screen. They are used for position on the display and is
navigation through menus and for making selections. In sometimes used to make numeric
many lower-level menus, a “Return” key is provided to entries.
take you up one menu level.
Figure?7 The Lucent PCS TDMA BS Test Software’s Main Menu features.
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Chapter 2, Installation
Step 3: Set up the Modem for Communication to the MSC

Step 3: Set up the Modem for Communication to the MSC

NOTE: This method of site control isoptional. If you have other means of controlling the site
equipment, you may skip this section covering modem setup and go right to making tests
(see" Test Tutorials" in chapter 3).

Overview

The Test Set has the ability to send control commandsto the switch, viaamodem,
to control the radios at the cell site. This enables the Test System to perform tests
in the shortest amount of time and with little operator intervention. This section
deal s with setting up the modem. Once you have set up and initialized the modem,
you should not have to repeat these steps again, unless the settings are cleared (or
the modem is used for other purposes and is reconfigured).

In addition to the modem, alaptop PC can be connected to the second serial port
of the Test Set to allow you to interact manually with the switch (this addition of
the PC isoptional). It also alows you to do data collection directly to your PC for
archival or later printing. Figure 8 shows the basic configuration of the Test
System and modem and how it is used to communicate to the switch.

Optional

———————————————————

MSC (switch)

I

! o
| o o
I o o
|

|

|

|

|

[ [ [
[ [ [
[ [ [
_________________ 4 [ [ [

o]

Phone Line

Figure 8 Test Set communication to the M SC.
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Chapter 2, Installation
Step 3: Set up the Modem for Communication to the MSC

Configurethe Serial Ports

The seria port information must be properly set for data communications

between the Test Set, modem, M SC, and computer (if used). Y ou will want to set

the Test System’s parameters to match the communications requirements of the
MSC. You will need to know the following MSC communication link items to set
the serial parameters:

O Baud rate
00 Datalength
O Parity

0 Stop length

To configure the serial ports, you will have to temgridy exit the Software
environment. These steps will show you how to exit the Software, make the
settings, then return to Software control:

1. From the Software’s Main Menu, preSsi t (k5). The Software will be paused.

2. Pressthe TESTS key.

3. Scroll to and seled®ar m Test Par anet er s near the bottom of the screen.

4. Using the knob to select thRar m # and modifying thé/al ue fields, change
parameters 6, 7, 8, 9, and 10 to match the serial port settings of the MSC
(seefigure9).

TESTE (Teszt Porameters)
Forin# Descrirtion

Yaolue Uhits
1 Add TH Power [0=no 1=foil Z=alwavsl ElFrint All
2 Alarm Clock Start [O=no l=syes]
3 Short Forw Printout [O=no l=ves] MHelp |
4 Print Power [O=spec 1=Foom Z=ERFI
3 Exit Power Meter[O=no x=times in specl Hifoin Menu
6 M5C Baud Rate [walid test zet rangel
B HSC Data Lenath [7 or 3] To Screen
| B.000000 [EERET FF GEM

8 M5C Parity [0=0 1=1 Z=none 3J=even 4=oddl
9 M5C Stor Lensth [1 or 21

10 MEC Transwit Lower Cose [O=normal 1=lwcl
11 TOMA Humber of Averaaes for REeadinas

12 TH Antenna Port Coble Loss

13 2222 Test Demo Mode [O0=normal l=demaol

Figure9 Par ameter screen, showing modem setup parameters.
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Chapter 2, Installation

Step 3: Set up the Modem for Communication to the MSC

5. Toreturn to Software control, pressthe TESTS key followed by Run Test (k1).

6. If you have connected a computer as shown in figure 8, set up your PC terminal
program for a serial port connection with the same settings made earlier in the
TESTS:Test Parameters screen. Turn on the XON-XOFF pacing control on your
computer’s serial port (this may appear in your PC software as an item marked
“Software Flow Control”; you will want to set this to “yes” or “on”). Consult the
documentation for the communications software package that is installed on your PC
if you have questions on these, or other, settings.

NOTE:

The settings you have made in the Test Parameters screen are saved in non-volatile memory
and will be retained even if you turn the Test Set off. However, if you load another program
the settings will be lost. To prevent this, you can save your settings in a “procedure file” for
later use after running other prograriee " Procedure Files' on page 203 for instructions

on creating procedure files.
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Chapter 2, Installation
Step 3: Set up the Modem for Communication to the MSC

Initialize the Modem

Figure 10

In these steps, you will send pre-defined strings to the modem that will initialize it
for use with the Software. In most cases, these pre-defined strings will properly
initialize your modem. If you are unsuccessful in getting your modem to
communicate with the switch, you may need to customize the strings. The steps
for creating custom strings and a summary of the pre-defined strings are given in
" Creating User-Defined Commands" on page 186.

1. From the Software’s Main Menu, scroll to and selegpt op Emul at or
(seefigure 10).

Main Menu

TESTS (IBASIC Controller)

PLortor Enulator
Define Freauency Flan
Enter<¥iew Calibration Files
Cell Site Under Testewsrieanuniianans 3
---- Gelected Test and Test Yariables -----
Selected Testoovvaaan Full Cell Site Test
Heazsurement Portessaanaas TH Antenna Port
Tié Antenna Port Coable Loss [dBl.veas 50
Test with PoWeEr 28t tOssssssssssranns YRAL

Uzer must set call processing to INHIBITED.

main_2

Selecting the L aptop Emulator.

2. If your modem is not already turned on, turn it on now.
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Chapter 2, Installation
Step 3: Set up the Modem for Communication to the MSC

3. Position the cursor at Test Mbdemand press the knob. In the MSC Response
window the modem should respond “OK”. This confirms that the Test Set can
communicate with the modem via the serial port.

Cell= 3 iRA ID= 122

TESTS (IBASIC Controller)
1

[iFrt Full

Return for Main Menu

FFoae Up

Return —  MSC FResronse

BTest Hoden 4t Foae Down
Dial MSC
Lartaor » Moden HReturn |

Send Login
Send Possword
Send TIrdunix
Define Auto
Auto Loain
Define User
Uzer defined
Uzer defined
Uzer defined
Uzer defined
Uzer defined
Losout

To Screen

ok

O e D0 P

Figure 11 The Laptop Emulator screen.

4. Scroll down toDef i ne User and select it by pressing the knob.
5. Toload a set of available modem commands, predsithe Name (k1) user key (this
screen is not shown).
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Chapter 2, Installation
Step 3: Set up the Modem for Communication to the MSC

6. Youwill usethe pre-defined set for modem use, so presstheMbdem(k5) user key. Y ou
should see modem setup strings appear in the menu under the lines marked User
Action x to MSC(screen not shown).

7. You should not need to make any changes to these strings, so pressthe Ret ur n (k5)
user key. You should now have choicesof Modem I nit 1,Mbdem Init 2,and
Mbdem Save in the Laptop Emulator menu (see figur e 12).

Cell= 3 iRA ID= 122
TESTS (IBASIC Controller)

Uze the knob to select an item below. [iFrt Full
Frezs Return for Main Menu
- KT

Use the knob to select cowmmond to MSC.

Return WSC Reszronsze

Tezt Moden i Foge Down
Dial MSC

Lartaor » Moden HReturn |

Send Login
Send Possword
Send TIrdunix
Define Auto
Auto Loain
ODefine User

BHoden Init 1
Modem Init 2
Modem Souve
Uzer defined 4
Uzer defined 5
Losout

To Screen

Figure 12 Laptop Emulator screen after selecting the M odem user definition.

8. The modem for MSC communication can now be initialized.

a. Position the cursor on Modem | nit 1. Thetop of the display will show the
command string that will be sent to the modem. Press the knob to send the
command and wait for the “OK” response in the MSC Response window.

b. Position the cursor okbdem | nit 2 and select it. This sends the second
command string.

c. If the modem accepted the two command strings, you will probably want to save
the settings in the modem. ScrollNbdem Save and press the knob. This will
save the settings in the non-volatile memory of the modem so you can skip these
steps in the future.

9. To exit the Laptop Emulator mode, pré&t ur n (k5).
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Chapter 2, Installation
Step 4: Perform Tests

Step 4: Perform Tests

Now that you have successfully run the Software and initialized the modem, you
can go on to perform tests. Refer to " Test Tutorials' on page 35 to see detailed
steps for performing tests.

If You Had Problems

If you were unable to load and run the Software or make the required entries, or
you encountered error messages, refer to " Troubleshooting” on page 219 for help.
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Test Tutorials

This chapter shows detailed steps used in running each of theaBofive test
modes. Highlights are given for each step and cover setting up through getting
test results. Before starting the tests, you should have completed the steps

outlined inChapter 2, " Installation" .
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I ntroduction

Important: System Configuration Used for these Test Tutorials

These tutorial procedures are designed to take you from setting up atest to getting
final test results. To simplify the procedures, the following settings are used to
configure the Software for testing:

» These steps are presented as they would occur using control of the site equipment via
the MSC using a modem. The Software also allows you to control the equipment
manually, but these steps are not included in these tut@&s T esting without
M SC Contral" on page 218 for instructions on manual control of the site equipment.
» These steps are presented as they would occur with connections to the TX Antenna
Ports for testing. The Software also supports testing at the TX Test Port as well, but
you will need to refer t§ Testing with Connectionsto the TX Test Port" on page
217 for more information.
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Test Tutorial Starting Pages

Tablel

Chapter 3, Test Tutorials
Introduction

Once you have decided which test you want to run, use table 1 to locate the start

of the tutoria section for that test.

Test M odes and Description

Start of Tutorial

Full Céell Site Test - complete TDMA
transmitter testing of multipleradios at a
cell site.

See " Full Cell SiteTest" on page 38

Radio Test - TDMA transmitter testing of
asingleradio in acdll site.

See" Radio Test" on page 56

TX Power Meter - ageneral-purpose
power meter for measuring TDMA
transmitters.

See" TX Power Meter" on page 70

Spectrum Analyzer - a genera-purpose
spectrum analyzer for viewing signalsin
the PCS frequency band.

See " Spectrum Analyzer" on page 84

Insertion L oss Test - tests of loss through
cables and other RF components.

See " Insertion Loss Test" on page 98
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Full Cell Site Test

Overview

Prerequisites

The Full Cell Site Test mode alows you to test the TDMA performance of an

entire cell site. You will define, in advance of testingfraquency plan” that is

used for radio setup throughout the site. Using a modem link, the Test System will
communicate to the mobile switching center (MSC) to set the radios up, one at a
time, until all have been tested.

If you would pefer to test nly one radio, rather than all radios in the site, you
should use the Radio Test modee(' Radio Test" on page 56).

The basic steps in Full Cell Site Test are:

1. Define aFrequency Plan for the site (if one does not already exist).

2. Usethe Laptop Emulator screen to connect to the M SC and prepare the site for
maintenance.

3. Definethe required calibration information for the site (if it does not already exist).

4. Select the Full Cell Site Test mode and provide the required information.

5. Runthetest and review the test results.

You must have completed the steps outlinetl irstallation" on page 21. This
tutorial starts with the test equipment connected and the modem initialized.

You must know the following about your system, site, and radio:

0 Phone number, login, and password for the switch (M SC)
0 Cell Site information, including:
* Cell Site number
* Radio ID numbers for all radios at the site
¢ Channel number for each radio
* VRAL setting for each radio
« Antenna number used for each radio
» DCCH status for each radio
+ DCCH Radio ID number for each antenna
» Power output at the foam jumper
* Foam jumper loss (in dB)
0 TX Antenna Port Cable Loss (in dB)
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Step 1. Define a Frequency Plan for the Site

Chapter 3, Test Tutorials

Full Cell Site Test

Before running aFull Cell Site Test sequence, you must create a file that defines
the site configuration. This fileis called a frequency plan. The frequency plan
contains information about each radio in the cell site, including Radio ID,
Channel number, VRAL setting, and Antennanumber. Once you have defined the
frequency plan, you may saveit to amemory card to speed up subsequent testing.

In this section, you will be shown the steps used in defining a frequency plan using the Test

Set’s screens. You can also define plans on a PC using a software package for editing. To see
detailed steps on using the PC to define a plan and the method of sending the plan to the Test

One of the steps in defining frequency plansis to save the information on a
memory card. Before beginning the plan definition, make sure that you have an

main_1

NOTE:

Set,see " M ethod 2: Defining a Frequency Plan Using a PC" on page 166.
Requirements:
initialized SRAM card for file storage.
a. From the Software’s Main Menu, chodsef i ne Frequency Pl an

(seefigure 13).
Main Menu
TESTS (IBASIC Controller)
Uze the knob to select an item below.
Frezs Run to start test.

Lartor Emulator

o P0ctine Freauency Flan
Enter<¥iew Calibration Files
Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected Testoovvaaan Full Cell Site Test
Heazsurement Portessaanaas TH Antenna Port
Tié Antenna Port Coable Loss [dBl.veas 50
Test with PoWeEr 28t tOssssssssssranns YRAL
Uzer must set call processing to INHIBITED.

Figure 13 Selecting the Define Frequency Plan Menu.
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b. Youwill seethefrequency plan menu shownin figur e 14. The display is splitinto two
parts: the top of the screen is used to perform file functions and the lower part is used
toedit thedata. Scroll downtoCel | Si t e and presstheknob. Usingthe DATA keys,
enter the number of the site that you will be defining the frequency plan for. Press the
knob again to enter the value.

Define Freauency Flan

TESTS (IBASIC Controller)

Use the knob to select an item below. WFrint |
Frezs Return for Main Menu.
HLood |
Eeturn
File

FC Download

G——»ll:ell Site 3 Mot Caord
Edit

P s=sczscscscscssssosssssssssszsssssssszsssoccss== | TR
Linel I0 #1 Chan #! YRALY FAnt #! OCCH!

freq_pla

Figure 14 Entering the frequency plan.

c. Scroll downtoEdi t and pressthe knob. Thelower part of the screen isnow activefor
editing and the first line will show a highlighted one ().
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. Pressthel ns Li ne (k3) key severa timesto add linesto thelist (seefigure 15). Each

line of the plan correspondsto one radio in the site.
Press the knob and the highlight will be removed from the Li ne field. Y ou can now
scroll acrossto the five entry fields for that line number.
UsetheLi ne fieldsto select the different radios in the site and then enter these values:
1. 1 D # - theRadio ID number (0 to 199)
2. Chan # —the PCS-TDMA channel number (2 to 1998)
3. VRAL - Voice RAdio Level setting for that radio (0to 7)
4. Ant  # — the antenna number for that radio (0 to 6) (see " Antenna numbersand
equivalents' on page 168)
5. DCCH - set to 1 if theradio isused as a DCCH, else set to 0 (zero)

NOTE: Y ou must have at least one DCCH radio configured for each antenna number in the frequency
plan.
fefine Freauency Flan
TESTS (IBRSIC Controller)
Use the knob to select an item belaow. 1 I
Fress Return for Main Menu.
= I
Return
File 34—(:'
PC Downlood
Pr=1l Site 3 Ml=1 Line |
Edit
=============zz============z====z======z=z=========== |- [FTTTIEN q—‘b
Line! ID #! Chan #!  VRAL! FAnt #!  DCCH!
Line Field | . To Screen
©— = i 1 ] i 1
2 Sy - - Fr - r----- r----- o
5 85 ] 2 1
4 & 43 0 2 0
5 7 106 0 3 1
0/ g 8 64 0 3 0
More
freq plb
Figure 15 An example frequency plan.

0. Toget to thenext line and enter datafor another radio, scroll the cursor back to the

Li ne field and pressthe knob. Y ou can now scroll down to the next line or back up to
apreviousline. When on the next blank line, pressthe knob again to beginfilling in the
data. Repeat step e. and step f. to enter all the datafor a particular site. Once you have
filled in afew lines, the display will look similar to figure 15.

This completes the steps needed to define the frequency plan for one site. Press

Ret ur n (k5) to exit the editing mode.
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i. Tostoreyour frequency plan, press St or e (k3). You must have an initialized SRAM
card in the dlot to store your data. The plan is stored using the Cel | Si t e number
entry (see" Frequency Plans' on page 161 for more information on frequency plan
file storage).

j. If you want to define plans for other sites, repeat these steps starting with step b.
Otherwise, press Ret ur n (k5) to get back to the Software’s Main Menu.

Define Freauency Flan

TESTS (IBASIC Controller)
1

P rint |
HLood |

Eeturn

File 1—0

FC Download

Pr=1l Site 3 MCot Cord
Edit
=============zz====z=======z====z======zz=====z===== |- [N q—ﬂ

Line: IO #1 Chan #: YRALT Ant #1 OCCH:

To Screen
RF GEM

2 1 o 1 1
2 4 22 ] 1 0
3 5 85 ] 2 1
4 & 43 0 2 0
5 7 106 0 3 1
& g &4 i 3 0
Maore
freq_plb
Figure 16 Storing the frequency plan.
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Step 2: Connect to M SC

Next, you will use the Test System to dial up the M SC controlling the siteyou are
planning to test. Y ou will then log on and enter the maintenance craft shell
(Tlpdunix). From there, the Test System will send commands to the site when an
action isrequired during testing.

NOTE: When testing at the TX AntennaPorts and using the modem to control the M SC, it isnecessary
to inhibit call processing at the site. The Software will check with the MSC to seeiif call
processing has been inhibited and, if not, will post an error message. The message at the
bottom of the screen reading “User must set call processing to INHIBITED” is a reminder; if
unsure, you can verify the CP status by using the OP Cell command of the Laptop Emulator.

NOTE: The steps in this section describe the use of the Test Set and the Software screens to
communicate to the MSC via the modem. In some cases, you may need to use a PC with the
modem to make the connection (such as when negotiating through an OMP). This process is
described at the end of this sectibée of a PC to accomplish the connection to the M SC
(Laptop>Modem):" on page 46) and in more detail ihL aptop Emulator" on page 174.

a. From the Software’s Main Menu, scrollt@pt op Enul at or and press the knob
(seefigure 17).

Main Menu

TESTS (IBASIC Controller)
Use the kno o select aon item below.
‘rezs R to start test.
e—*lLuptop Emulator
Define Freauency Flan
Enter<¥iew Calibration Files

Cell Site Under Testewsrieanuniianans 3
---- Gelected Test and Test Yariables -----
Selected Testoovvaaan Full Cell Site Test
Heazsurement Portessaanaas TH Antenna Port
Tié Antenna Port Coable Loss [dBl.veas 50
Test with PoWeEr 28t tOssssssssssranns YRAL

Uzer must set call processing to INHIBITED.

main_2

Figure 17 Selecting the Laptop Emulator.

b. Make sure that your modem is connected and turned on.
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Figure 18

c. Scroll downtoTest Mbdemand pressthe knob to verify basic modem operation (see
figure 18). The response “OK” should appear in M&C Response box.

Cell= 3 iRA ID= 122

TESTS (IBASIC Controller)

WP

Use the knob to select cowmmond to MSC.

Return

P Tezt Moden
—Dial HMEC
Lartor * Moden
—Send Loain
|~ Send Possword

Send TIrdunix
L% Detine Auto

Uze the knob to select an item below. [iFrt Full
Frezs Return for Main Menu
- KT

i Foge Down

= BT

-0

To Screen

FF GEH MSC
Auto Loain — Response
Define User Box

Uzer defined
Uzer defined

User defined 14

Uzer defined
Uzer defined

O e D0 P

E
AML

E DER
OECODER
RAODIO INT

Losout

faore

lap_emua

Connecting to the M SC.

d.

Now, dial up the MSC: Scroll down fai al MSC and press the knob. You will be
prompted to enter the phone number for the switch; enter it using the DATA keys and
press the knotDpne). If you have entered the number before, it will appear at the top
of the screen and you can selBone. You should hear the modem activate and send
the DTMF tones. You should then hear the ring at the MSC end, followed by the
“connect sound.See" L aptop Emulator” on page 174 for details on dialling options.

If a login prompt does not appear in M8C Response box, press th&end CR

(k3) USER key once or twice to get the login prompt to appear.

When prompted by the MSC for a login, sel8ehd Logi n. Use the knob to enter

your login from the characters in thoi ces menu, then sele@one. If you have
entered your login previously, it will appear at the top of the screen and you can select
Done.

When prompted by the MSC for a password, se&bectd Passwor d. Use the knob

to enter your password from the characters irlcth@ ces menu and selefone If

you have entered your password previously, it will appear at the top of the screen and
you can seledDone.
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h. Wait for the prompt from the MSC (typically a “$” or “#” or a few characters of text)
then selecBend TI pduni x to enter the maintenance mode. You should receive a
response of TERMINAL IN SERVICHE:igure19 shows the typical appearance of the
MSC Response box after a connection sequence.

| ogi n: tech23
Passwor d:

Wel come to the LUCENT Autopl ex System 1000

Current ECP Generic: APX-1000 L8.0

Current I MS Generic: Release 4.1.3.D

Current 5E-DCS Generic: DCS 1 - 5E10

Current Definity DCS Generic: DCS 2 - 8.0

Current OWP Generic 8.0

Current Series | Cell Site Generic: APXC04.12
Current Series Il Cell Site Generic: APXB05.32
Current Series |II/CDVA Cell Site Generic: b03Y07.10
You are | ogged into ECP-1

Cood afternoon

Spokane, Wa. APX- 1000 APX8. 0 ttyx TTY 21

Figure 19 Typical M SC Response box display after the connection to the M SC.
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i. Youcan now verify that you can control the siteviatheM SC. Scroll toEnt er cel |
| D (seefigure 20). Select it and enter the number for the cell site to be tested.

NOTE: Inthe Lapt op Enul at or menu, using the Page Up (k2) and Page Down (k4) USER
keys can save time.

j. Scroll toand select OP Cel | . You should see aresponse to the Op Cell command in
the MSC Response box on the display.

Cell= 3 iRA ID= 122

TESTS [IBRSIC Controller)
Uze the knob to select an item below. [iFrt Full

Fress Return for Main Menu

[HFoae Uk

Uze the knob to select command to MSC.

Losout MEC FResponsze
0_\ Honaur 4 Foae Down
3 JEnter cell ID
'ﬂ}____-——-> 0F Cell
Init cell boot

init cell te
Init cell =c
Inhibit RT diasg
Allow RT diasg

Inkibit cr
Allow cr
Enter rodio ID
ER Remoue E ER
I Start OECODER
| CFR to RCU RADIO IMWT
i RHTR an
fore
lap_emub
Figure 20 Verifying site control.

k. Theradioisnow ready to receive the commands from the Test System that will be sent
during testing. Exit the Laptop Emulator mode by pressing Ret ur n (k5).

Use of a PC to accomplish the connection to the M SC (L aptop>M odem):

Y ou may also perform the connection sequence described in this section using a
PC connected to the Test System rather than the Laptop Emulator menu. This
may be necessary when negotiating an OMP or when passcodes are used. The
basic steps are:

1. Go tothe Laptop Emulator menu.

2. Select the Laptop > Modem mode.

3. Perform connection to M SC using the PC via the modem.

4. Once connected, exit the Laptop > Modem mode and the Laptop Emulator menu.

For more information, see" L aptop Emulator” on page 174.
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Step 3. Enter Site Calibration Constants

The next step isto enter values for calibration constants. These constants, defined
per antenna per site, are used by the Software to make corrections for cable |osses
and Test System gains. Once you have defined the calibration constants, you may
save them to amemory card to speed up subsequent testing.

Chapter 3, Test Tutorials

Full Cell Site Test

The Software provides three ways to fill in calibration constants: 1) enter them directly,

2) measure them, or 3) load them from afile on amemory card. This procedure uses direct
entry. For details on loading from a file and measuring the constants, refer to " Calibration

a. From the Software’s Main Menu, chodSet er/ Vi ew Cal i bration Fil es

NOTE:
Files' on page 120.
(seefigure 21).
Main Menu
TESTS (IBASIC Controller)
o s 1
Lartor Emulator
Define Freauency Flan
pPErter Vicw Calibration Files
Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected Testoovvaaan Full Cell Site Test
Heazsurement Portessaanaas TH Antenna Port
Tié Antenna Port Coable Loss [dBl.veas 50
Test with PoWeEr 28t tOssssssssssranns YRAL
Uzer must set call processing to INHIBITED.
Figure 21 Selecting the Enter/View Calibration FilesMenu.

main_3
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b. You will seethe main calibration constant menu as shown in figur e 22. Enter the
correct valuesfor Cel | Site Nunber and Ant enna Nunber at thetop of the
listintheEnt er/ Vi ew Cal i brati on Fil es menu.

EntersYiew Colibrotion Files

TESTS (IBASIC Controller)
knob to select aon item below. [iLoad
Feturn for Main Menu.

Return
O—>Bce11 site tunbere
i

Antenna MHumbere oo anaas
Lood Calibration Constants from Cord
Store Colibration Constonts to Card
Furae Calibration Constants from Cord
Heasure Colibration Constants
—————— Antenna Colibration Constants
Foam Jumper Output [Hottsleoooaoas
Qé""""RHL for Foom Jumper QULRUL.«.v.n
M Foan Jumper Loss [dBl.eevucvnnsnns
TOWA Test Port Cal. Constante.....

cal_sora

Figure 22 Entering the calibration constants.

c. Enter values for the following:
1. Foam Junper Qutput [Watts]
2. VRAL for Foam Junper Cut put
3. Foam Junper Loss [ dB]

NOTE: If you are measuring the power at the output of the foam jumper, set the Foam Junper
Loss [ dB] fieldto zero (0). If measuring at the input to the foam jumper, you need to enter
the RF loss of the foam jumper itself.

NOTE: A valuefor the TDMA Test Port Cal. Constant isnot required when testing at the TX Antenna
Ports, as has been assumed for these tutorials. If you plan to test using connections to the TX
Test Port, see " Testing with Connectionsto the TX Test Port" on page 217.

d. Oncethevalues have been entered, press St or e (k2) to save them on amemory card.
This completes the steps needed to define the calibration constants for agiven antenna.
If the site you are to test has multiple antennas, repeat these steps starting at
step b. using anew Ant enna Nunber entry.

e. When finished with entries for al antennas, press Ret ur n (k5) to go back to the
Software’s Main Menu.
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Step 4: Select the Full Cell Site Test Mode

a. From the Software’s Main Menu, chocSel ect ed Test and scroll ta~ul |
Cell Site Test and press the knob (sgure 23). Note that with the selection
of a new test, different entry fields appear belowSbakect ed Test field.

Main Menu

TESTS (IBASIC Controller)

on item belaw. 1 I
ta
= [
Lartor Emulator
Define Freauency Flan g 00 ]
Enter<¥iew Calibration Files
Cell Site Under Testevarrnernrnnnnns 3 + I
---- Gelected Test and Test Yariables -----
@——»lSelected Testeror BFull Cell Site Test = I
S ¥ FRodio Test
~ - - TH Power Meter
- Spectrum Analwzer Screen

Insertion Loss Test

test_sea

Figure 23 Selecting the Full Cell Site Test mode.
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b. If Measurenment Port isnotsetto TX Ant enna Port, scroll to the
Measurement Port field and press the knob once to change it (see figure 24).

Main Menu

TESTS (IBASIC Controller)

to select an item below.

Uze the knob

Fr

7

Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected Testoovvaaan Full Cell Site Test
PEHeasuremnent Portesesssass TH Antenna Port
—®T% Antenno Port Coble Loss [dBl.aaas 50
|- Test with POWer et tOsssssssssvainns YRAL

Figure 24

Lartor Emulator
Define Freauency Flan
Enter<¥iew Calibration Files

Uzer must set call processing to INHIBITED.

main_fea

Entering test information.

c. Enter the loss (in dB) through the cable used to connect the Test System’s RF IN/JOUT

WARNING:

port to the base station’s TX Antenna Port. If you do not know the exact loss, you may
use an approximate value. However, error in this value will affect power measurement
accuracy. Taneasure the loss through the cabkee " Insertion Loss Test" on page

98.

. SetTest with power set totoVRAL orFull Power. If you choose&/RAL,

the testing will be done with the radio set to the VRAL value you entered into your
frequency plan. If you choo$ail | Power , testing is done at maximum power
output, no matter what VRAL entry you have made in the frequency plan for the
radio.

Maximum input power to the RF IN/OUT port of the PCS I nterfaceis 1W (+30 dBm) for
a CDMA base station transmitter. Before proceeding with testing, make surethat the test
signal will not exceed this level. Damage to the Test System could result if the input is
overdriven.
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Step 5: Run the Test and Review the Results
At thistimeyou are ready to start the Full Cell Site Test sequence.

NOTE: When testing at the TX Antenna Ports and using the modem control of the M SC it is hecessary
to inhibit call processing at the site. The Software will check with the MSC to seeiif call
processing has been inhibited and, if not, will post an error message. The message at the
bottom of the screen reading “User must set call processing to INHIBITED” is only a
reminder; it does not mean that any action is required.

a. From the Software’s Main Menu, press fen (k1) USER key (seBgure 25).

Main Menu

TESTS (IBASIC Controller)
to select an item below.
stort test.

Uze the knab
Frezs Run tao

-0

Lartor Emulator
Define Freauency Flan
Enter<¥iew Calibration Files

Cell Site Under Testewsrieanuniianans 3
---- Gelected Test and Test Yariables -----
Selected Testoovvaaan Full Cell Site Test
Heazsurement Portessaanaas TH Antenna Port
Tié Antenna Port Coable Loss [dBl.veas 50
PBTezt with PoWEr et tossssaserarrans YRAL

Uzer must set call processing to INHIBITED.

main_fcb

Figure 25 Running the Full Cell Site Test.
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b. Atthe start of testing, a connection diagram will be displayed (see figure 26). Make
the connections between the base station and the Test System as shown. If you need to
stop testing at this point, press Abort (k5).

TESTS (IBRSIC Controller)
Conhect coble ond Rress Continue. h

- e =— Q)

BASE STATION = I

Use Tk Antenno Port Cahle

{TOMA ADAFTER: SWITCH PRMEL + I
o] HAAbort
TH Test Fort
{HP 2921R»
To Screen
8 TH OUTPUT
O
[ 0 T¥ Antenna Port
(HP 83236} for Ant #3
More |
Figure 26 Connection diagram at start of testing.

c. After the connections are made, press Cont i nue (k2) and the test sequence will
resume.
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d. Aftertesting has started, the measured resultswill scroll on the display of the Test Set.
If you are using a printer, the TDMA test names will be followed by the measured
values, the specification limits, and afail indicator if the measured value is outside the
pass/fail limits (see figure 27).

An updated count of total radiosto test, radios already tested, and remaining radios to
test will be displayed at the top of the screen during testing. If you have set up your
frequency plan to test radios on more than one antenna port, connection diagrams will
prompt you to connect to the appropriate port.

If you need to end the testing before the Test System has finished, press the Abor t
(k5) USER key. Y ou may receive a message to use the Laptop Emulator to reconfig-
ure the radios at the site.

Date [ MV DD/ YY] 120396 Time [HH. MM 10. 04

Test conditions Measured val ue Lower limt Upper linmt P/F

Si t e=8: Ant =1: Chan=232: RA=45: Freq=1936. 98 MHz

Power @ VRAL 2 .21 Watts .10 .25
Frequency error 4.25 Hz -217.00 217. 00
Oigin offset -46.50 dB -30. 00
Magni t ude error .28 % 12.50

Phase error .40 deg 7.00

Si t e=8: Ant =2: Chan=253: RA=46: Freq=1937. 61 Mz

Power @ VRAL 2 .27 Watts .10 .25 F
Frequency error -6.80 Hz -217.00 217. 00
Oigin offset -48.75 dB -30.00

Magni t ude error .35 % 12.50

Si t e=8: Ant =3: Chan=274: RA=47: Freq=1938. 24 Mz

Power @ VRAL 2 .18 Watts .10 .25
Frequency error 5.13 Hz -217.00 217.00
Oigin offset -51.65 dB -30.00
Magni t ude error .32 % 12.50

Phase error . 38 deg 7.00

3 radios, 3 tested, O renmining

Figure 27 Example printed results from the Full Cell Site Test mode.
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NOTE: Due to the communi cations between the M SC and the Test System, you may have to wait up
to 30 seconds before being returned to the Software’s Main Menu after having pressed the
Abort (k5) key.

When testing is complete, you will be prompted to re-connect all of the foam jumpers
to their antenna ports. PreSsnt i nue (k2) after having done that, and you will be
returned to the Software’s Main Menu.
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For Morelnformation

For detailson the stepsused in Full Cell Site Test seethe following descriptions:
"Frequency Plans' on page 161
" Calibration Files' on page 120
"Laptop Emulator" on page 174
"Test Descriptions' on page 208
"Printing and Report Generation" on page 198

If you had problemsor received error messages:

See" Troubleshooting" on page 219
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Radio Test

Overview

Prerequisites

The Radio Test mode allows you to measure the TDMA performance of asingle
radio at a cell site. By defining the radio number and antenna number, you can
control and test one radio at atime. A complete suite of transmitter tests will be
run automatically, with the Test System controlling the radio viathe M SC (if
using modem control).

If you prefer to test all radios at a site, rather than aoneradio at atime, you
should use the Full Cell Site Test mode (see” Full Cell Site Test" on page 38).

Thistutorial section details the following steps:

1. Using the Laptop Emulator screen to connect to the M SC and prepare for maintenance.
2. Defining the calibration information for the Radio Test.

3. Selecting the Radio Test mode and providing required information.

4. Running the test and seeing test results as the measurements are performed.

Y ou must have completed the steps outlined in " Installation" on page 21. This
tutorial starts with the test equipment connected and the modem initialized.

Y ou must know the following about your system, site, and radio:

0 Phone number, login, and password for the switch (M SC)
0 Cell Site information, including:
» Cell Site number
* Radio ID number for the radio being tested
e Channel number for the radio
* VRAL setting for the foam jumper output power
» Antenna number of the radio being tested
» DCCH status for the radio
+ DCCH Radio ID number for each antenna
* Foam jumper output power
* Foam jumper loss (in dB)
0 TX Antenna Port Cable Loss (in dB)
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Step 1. Connect to M SC

First, you will use the Test System to dial up the M SC controlling the site you are
planning to test. Y ou will then log on and enter the maintenance craft shell
(Tlpdunix). From there, the Test System will send commands to the site when an
action isrequired during testing.

NOTE:

When testing at the TX AntennaPorts and using the modem to control the M SC, it isnecessary

to inhibit call processing at the site. The Software will check with the MSC to seeiif call

processing has been inhibited and, if not, will post an error message. The message at the

bottom of the screen reading “User must set call processing to INHIBITED” is a reminder; if
unsure, you can verify the CP status by using the OP Cell command of the Laptop Emulator.

NOTE:

The steps in this section describe the use of the Test Set and the Software screens to
communicate to the MSC via the modem. In some cases, you may need to use a PC with the
modem to make the connection (such as when negotiating through an OMP). This process is
described at the end of this sectibée of a PC to accomplish the connection to the M SC
(Laptop>Modem):" on page 60) and in more detail ihL aptop Emulator" on page 174.

a. From the Software’s Main Menu, scrollt@pt op Enul at or and press the knob
to enter the Laptop Emulator Menu (Segur e 28).

Maim Menru

TESTS (IBASIC Controller)

to select an item belows
tart test.

Use the knob
ess Run to

e——»lLuptop Enulator

Define Freauency Plan

EntersV¥iew Colibration Files
Cell Site Under Test
---- Selected Test and Test Variables
Selected Test Rodio Test
Meosurement Port T¥ Antenna Port
Tié Antenna Port Cable Loss [dB]
Antenna Huwmber
Chaonnel Huwber
YRAL
Send Control Commands tao WEC
Fodio ID Humber
OCCH I0 Humber for Antenna 3

200ER
RAOIO IHT

User must set call processing to IHHIBITED.

Figure 28

Selecting the Laptop Emulator.

b. Make sure that your modem is connected and turned on.
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Figure 29

c. Scroll downto Test Mbdemand press the knob to verify basic modem operation

(seefigure 29). The response “OK” should appear in M8C Response box.

Cell= 3 iRA ID= 122

TESTS (IBASIC Controller)

AR

ze the knob to select on item below. Fre Full |
Frezs Return for Main Menu
&P uac Ue |
Use the knob to select cowmmond to MSC. E
Return WSC Reszronsze
BPTezt Hoden 4 Poge Down
—-Diol MEC
Lartaor » Moden HReturn |
—Send Loain
i Taunt ro s
B pdunix o Screen
—% Detine Auto MSC
Auto Loain < BE _BOb — Response
Define User Box
User defined 1
Uzer defined 2
User defined 3 | OK E ER
Uzer defined 4 OECODER
Uzer defined 5 RAODIO IHT
Losout
faore

lap_emua

Connecting to the M SC.

d.

Now, dial up the MSC: Scroll down fa al MSC and press the knob. You will be
prompted to enter the phone number for the switch; enter it using the DATA keys and
press the knotDpne). If you have entered the number before, it will appear at the top
of the screen and you can selBone. You should hear the modem activate and send
the DTMF tones. You should then hear the ring at the MSC end, followed by the
“connect sound.See" L aptop Emulator” on page 174 for details on dialling options.

If a login prompt does not appear in M8C Response box, press th&end CR

(k3) USER key once or twice to get the login prompt to appear.

When prompted by the MSC for a login, sel8ehd Logi n. Use the knob to enter
your login from the characters in thoi ces menu, then sele@one. If you have
entered your login previously, it will appear at the top of the screen and you can select
Done.

When prompted by the MSC for a password, se&bectd Passwor d. Use the knob

to enter your password from the characters indhei ces menu and sele@one

when finished. If you have entered your password previously, it will appear at the top
of the screen and you can selBone.
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Figure 30
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h. Wait for the prompt from the MSC (typically a “$” or “#” or a few characters of text)
then scroll to and seleSend Tl pduni x to enter the maintenance mode. You should
receive a response of TERMINAL IN SERVICEigure 30 shows the typical

appearance of thdSC Response box after a connection sequence.

| ogi n: tech23
Passwor d:

Wel come to the LUCENT Autopl ex System 1000

Current ECP Generic: APX-1000 L8.0

Current I MS Generic: Release 4.1.3.D

Current 5E-DCS Generic: DCS 1 - 5E10

Current Definity DCS Generic: DCS 2 - 8.0

Current OWP Generic 8.0

Current Series | Cell Site Generic: APXC04.12
Current Series Il Cell Site Generic: APXB05.32
Current Series II/CDVA Cell Site Generic: b03Y07.10
You are | ogged into ECP-1

Cood afternoon

Spokane, Wa. APX- 1000 APX8. 0 ttyx TTY 21

Typical M SC Response box display after the connection to the M SC.
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i. Youcan now verify that you can control the siteviatheM SC. Scroll toEnt er cel |
| D (seefigure 31). Select it and enter the number for the cell site to be tested.
NOTE: Inthe Lapt op Enul at or menu, using the Page Up (k2) and Page Down (k4) USER
keys can save time.
j. Scroll toand select OP Cel | . You should see aresponse from the MSC in the MSC
Response window.
Cell= 3 :RA 10= 122
TESTS (IBASIC Controller)
Uze the knob to select an item below. [Pt Full
Press Return for Main Menu
;Fose Ue |
Use the knob to select command to MSC.
Losout M3C PResponse
0_\ IHl:melup 4 Poae Down
—PEnter cell ID
g OF Cell BReturn | <—|3
“’ Init cell boot
init cell te
Init cell =s¢
Inhibit RT dias
Allow RT dias9
Inhibit cr
Allow cr !
Enter radio ID 'EC AHL
FEA Remouve EHMCODER
PoStart DECODER
! CFR to RCU RADIO INT
I BMTR aon
fore
lap_emub
Figure 31 Verifying site control.

k. Theradio should now beready to receive the commands from the Test System that will
be sent during testing. Exit the Laptop Emulator mode by pressing Ret ur n (k5).

Use of a PC to accomplish the connection to the M SC (L aptop>M odem):

Y ou may also perform the connection sequence described in this section using a
PC connected to the Test System rather than the Laptop Emulator menu. This
may be necessary when negotiating an OMP or when passcodes are used. The
basic steps are:

1. Go tothe Laptop Emulator menu.

2. Select the Laptop > Modem mode.

3. Perform connection to M SC using the PC via the modem.

4. Once connected, exit the Laptop > Modem mode and the Laptop Emulator menu.

For more information, see" L aptop Emulator” on page 174.
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Step 2: Enter Site Calibration Constants

The next step isto enter values for calibration constants. These constants, defined
per antenna per site, are used by the Software to make corrections for cable |osses
and Test System gains. Once you have defined the calibration constants, you may

save them to amemory card to increase the speed of subsequent testing.
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The Software provides three ways to fill in calibration constants: 1) enter them directly, 2)
measure them, or 3) load them from a file on amemory card. This procedure uses direct entry.
For details on loading from a file and measuring the constants, refer to " Calibr ation Files"

a. From the Software’s Main Menu, chodSet er/ Vi ew Cal i bration Fil es

ElCot Cord

To Screen

DEIHDEF
RADIO INT|

NOTE:
on page 120.
(seefigure 32).
Hain Henu
TESTS [IBHSIE Contrnlleﬂ

Laptor Emulator
Oefine Freauency Flan

-PErntersVYiew Calibration Files
Cell Site Under Testowvevuranunnnns 3
---- Selected Test and Test Variables -----
Selected Testessanrvaanraannnns Faodio Test
Measurenent Porteesoseaas T¥ RAntenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
Artennog Mumberess coassnnnssnnsnnnnns 3
Channel MHumbereoeeessnesssnnnsnnnnns 242
WRAL v s e v w s mu s mn s mnrsnnnsnnnnnnns i]
Send Control Commands to MSC.oeeeaws YES
Rodio I0 Humber.ceserervanianananrans 122
OCCH IO Mumber for Antenna 3 cueeaus 122
User must set call processinsg to IHHIBITED.

Figure 32 Selecting the Enter/View Calibration FilesMenu.
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b. You will see the main calibration constant menu shown in figur e 33. Enter the correct
valuesforCel | Site Nunber and Ant enna Nunber atthetop of thelist in the
Enter/View Calibration Files menu.

EntersYiew Colibrotion Files

TESTS (IBASIC Controller)
knob to select aon item below. [iLoad
Feturn for Main Menu.

Return
O—>Bce11 site tunbere
i

Antenna MHumbere oo anaas
Lood Calibration Constants from Cord
Store Colibration Constonts to Card
Furae Calibration Constants from Cord
Heasure Colibration Constants
—————— Antenna Colibration Constants
Foam Jumper Output [Hottsleoooaoas
Qé""""RHL for Foom Jumper QULRUL.«.v.n
M Foan Jumper Loss [dBl.eevucvnnsnns
TOWA Test Port Cal. Constante.....

cal_scra

Figure 33 Entering the calibration constants.

c. Enter values for the following:
1. Foam Junper Qutput [Watts]
2. VRAL for Foam Junper Qutput
3. Foam Junper Loss [ dB]

NOTE: If you are measuring the power at the output of the foam jumper, set the Foam Junper
Loss [ dB] fieldto zero (0). If measuring at the input to the foam jumper, you need to enter
the RF loss of the foam jumper itself.

NOTE: A valuefor the TDMA Test Port Cal. Constant isnot required when testing at the TX Antenna
Ports, as has been assumed for these tutorials. If you plan to test using connections to the TX
Test Port, see " Testing with Connectionsto the TX Test Port" on page 217.

d. Oncethevalues have been entered, press St or e (k2) to save them on amemory card.
This completes the steps needed to define the calibration constants for agiven antenna.
If the site you are to test has multiple antennas, repeat these steps starting at
step b. using anew Ant enna Nunber entry.

e. When finished with entries for al antennas, press Ret ur n (k5) to go back to the
Software’s Main Menu.
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Step 3: Select the Radio Test Mode

a. From the Software’s Main Menu, chodSel ect ed Test and scroll tdRadi o
Test and press the knob (sBgure 34). Note that with the selection of a new test,
different entry fields appear below tBel ect ed Test field.

Main Menu

TESTS (IBASIC Controller)

on item belaw. 1 I
ta
= [
Lartor Emulator
Define Freauency Flan g 00 ]
Enter<¥iew Calibration Files
Cell Site Under Testevarrnernrnnnnns 3 + I
---- Gelected Test and Test Yariables -----
@——»lSelected Testeras Full Cell Site Test = I
S Brodio Test
N~ - TH Power Meter
- —_— Spectrum Analwzer Screen

Insertion Loss Test

Figure 34 Selecting the Radio Test mode.
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AN i77a

If the Measur enent Port fieldisnot setto TX Ant enna Port, scroll to the

Port (seefigure35).

b.
field and pressthe knob to setitto TX Ant enna
Hain Henu
TESTS [(IBASIC Controller)
Use the knob to select an item below.
Fress Run to stort test.

Laptor Emulator
Oefine Freauency Flan
EntersView Colibration Files

1 T
= I

ElCot Cord

Cell Site Under Testowvevuranunnnns 3
---- Selected Test and Test Variables -----
Selected Testessanrvaanraannnns Faodio Test
\JMeusurement Fortessnansas TH RAntenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
\Hntennu Humberse s sa s snsnssnnnsnnsnns 3
B harre]l MUmBEre e eeeernnnnnnnsssnns 242
T | T T Y i]
Send Control Commands to MSC.oeeeaws YES
Rodio I0 Humber.ceserervanianananrans 122
/’,'DECH 10 Humber for Antenna 3 «oovuss 122

User must set call processinsg to IHHIBITED.

To Screen

main_rta

Conmands to MsCand press the knob to set the field

Conmands t o MSCfield to YES and you have selected

Figure 35 Enteringthe Test Variablesfor Radio Tests
c. Enter the loss (in dB) through the cable used to connect the Test System’s RF INJOUT
port to the base station’s TX Antenna Port. If you do not know the exact loss, you may
use an approximate value. However, error in this value will affect power measurement
accuracy. Taneasure the loss through the cablee " Insertion Loss Test" on page
98.
d. Enter theAnt enna Nunber for the radio being tested.
e. Enter the channel number in tBhannel Nunber field.
f. Enter the radio’s attenuation value in ¥RAL field.
WARNING: Maximum input power to the RF IN/OUT port of the PCS I nterfaceis 1W (+30 dBm) for
a CDM A base station transmitter. Before proceeding with testing, make surethat the test
signal will not exceed this level. Damage to the Test System could result if the input is
overdriven.
g. ScrolltoSend Contr ol
to YES.
NOTE: If you set theSend Cont r ol

TX Ant enna Port astheveasur enment Port, you will need to make sure that the site
call processing is inhibitedhisrequirestaking theentiresite off-line. You can use the Laptop
Emulator to set call processing to inhibitede(" Laptop Emulator" on page 174).
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h. EntertheRadi o | D Nunber.
i. EntertheDCCH | D Nunber for Antenna x vaue.

NOTE: If the radio being tested includes the DCCH, the DCCH | D Nunber will be the same asthe
Radi o | D Nunber . If the DCCH for antennax isfound on adifferent radio, enter the ID
Number for the radio which includes the DCCH.
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Step 4: Run the Test and Review the Results
At thistimeyou are ready to start the Radio Test sequence.
a. From the Software’s Main Menu, press fRen (k1) USER key (se&gure 36).

Hain Henu

TESTS [(IBASIC Controller)

an item below.

-0

Laptor Emulator

Oefine Freauency Flan

EntersView Colibration Files

Cell Site Under Testowvevuranunnnns 3
---- Selected Test and Test Variables -----
Selected Testessewvaenvsannnss Radio Test

Measurenent Porteesoesasas TH Antenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
Artennog Mumberess coassnnnssnnsnnnnns 3
Channel MHumberessesoassnnnsannsnnnnns 24z
WRAL v s e v w s mu s mn s mnrsnnnsnnnnnnns ]
Send Control Commands to MSC.oeeeaws YES
Faodio ID Humberissorsnnaarnnatnnnnns 122
WOCCH ID Mumber for Antenna 3 ..uvn.. 122

User must set call processinsg to IHHIBITED.

main_rtb

Figure 36 Running the Radio Test.
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b. At thestart of testing, a connection diagram will be displayed (see figur e 37). Follow
the connectioninstructionslisted on thedisplay. If you need to stop testing at this point,
press Abort (k5).

NOTE: Thistutorial uses control viathe MSC. If you are not, you will also see prompts here to turn
the transmitter on and off. See" Testing without M SC Control" on page 218.
TESTS (IBASIC Controller)
Connect coble and press Continue.
Use Tk Antenna Port Cable E
BASE STATION = I
{TOMA ADAFTER: SWITCH PAMEL « I
o] HAAbort
TH Test Fort
{HP 8921R>
a T OUTPUT
O
[ 0 T¥ Antenna Port
(HP 83236} for Ant #3
Figure 37 Connection diagram at start of Radio Test.

c. After making the connections, press Cont i nue (k2) and the test sequence will
resume.
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d. After testing has started, the measured results will scroll on the display of the Test Set
(seefigure 38). The TDMA test nameswill be followed by the measured values. If you
are using a printer, the specification limits will also appear.
Test conditions Measured val ue Lower limt Upper limt P/F
Si t e=4: Ant =1: Chan=232: RA=182: Freq=1936. 98 Mz
Power @ VRAL 7 0.02 Vatts .01 .02
Frequency error 1.07 Hz -217.00 217.00
Oigin offset -81.99 dB -30. 00
Magni t ude error .09 % 12. 50
Phase error 4.00 deg 7.00
Error vector nagnitude .48 % 12. 50
Lower adj ch pw -55.62 dB -26.00
Upper adj ch pwr -61.83 dB -26.00
Lower 1st alt ch pw -67.92 dB -45. 00
Upper 1st alt ch pw -67.48 dB -45. 00
Figure 38 Example printout results from the Radio Test.
If you need to end the testing before the Test System has finished, press the Abor t
(k5) USER key. Y ou may receive a message to use the L aptop Emulator to reconfig-
urethe radios at the site.
NOTE: Due to the communi cations between the M SC and the Test System, you may have to wait up

to 30 seconds before being returned to the Software’s Main Menu after having pressed the

Abort (k5) key.

When testing is complete, pre@ant i nue (k2) to return to the Software’s Main

Menu.
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For Morelnformation

Testing another radio:

If youwould liketo perform the same tests on another radio (channel), update the
following fields in the Softwee’s Main Menu and repeastep 4: Run the Test
and Review the Results' on page 66.

« Antenna Nunber

« VRAL

 Channel Nunber

* Radi o | D Nunber

e DCCH I D Number for Antenna X

For details on thefunctionsused in this step see the following descriptions:
"Frequency Plans' on page 161
" Calibration Files' on page 120
"Laptop Emulator" on page 174
"Test Descriptions' on page 208
"Printing and Report Generation" on page 198

If you had problems or received error messages:

See" Troubleshooting" on page 219.
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TX Power M eter

Overview

Prerequisites

The TX Power Meter mode configures the Test System to act as a power meter
for average power measurements on transmitter signalsin the PCS band.

Thistutorial section details the following steps:

1. Using the Laptop Emulator to connect to the MSC and prepare for maintenance.
2. Defining calibration information for the TX Power Meter.

3. Selecting the TX Power Meter mode and providing required information.

4. Running the test and using the power meter display.

Y ou must have completed the steps outlined in " Installation" on page 21. This
tutorial starts with the test equipment connected and the modem initialized.

Y ou must know the following about your system, site, and radio:

0 Phone number, login, and password for the switch (M SC)
0 Cell Site information, including:
» Cell Site number
» Radio ID Number for the radio being tested
e Channel number for the radio
* VRAL setting for the Foam Jumper Output power
* Antenna number used for the radio
» DCCH status for the radio
+ DCCH Radio ID number for each antenna
» Power output at the foam jumper
* Foam jumper loss (in dB)
O TX Antenna Port Cable Loss (in dB)
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Step 1. Connect to M SC

First, you will use the Test System to dial up the M SC controlling the site you are
planning to test. Y ou will then log on and enter the maintenance craft shell
(Tlpdunix). From there, the Test System will send commands to the site when an
action isrequired during testing.

NOTE: When testing at the TX AntennaPorts and using the modem to control the M SC, it isnecessary
to inhibit call processing at the site. The Software will check with the MSC to seeiif call
processing has been inhibited and, if not, will post an error message. The message at the
bottom of the screen reading “User must set call processing to INHIBITED” is a reminder; if
unsure, you can verify the CP status by using the OP Cell command of the Laptop Emulator.

NOTE: The steps in this section describe the use of the Test Set and the Software screens to
communicate to the MSC via the modem. In some cases, you may need to use a PC with the
modem to make the connection (such as when negotiating through an OMP). This process is
described at the end of this sectibée of a PC to accomplish the connection to the M SC
(Laptop>Modem):" on page 74) and in more detail ihL aptop Emulator" on page 174.

a. From the Software’s Main Menu, scrollt@pt op Enul at or and press the knob
(seefigure 39).

Main Menu

TESTS (IBASIC Controller)
Uze th ob to zelect an item below.
‘ress Run to start test.
e——»lLumop Emulator
Define Freauency Flan
Enter<¥iew Calibration Files

Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected Testoo v anann Srectrum Anolwzer
Heasurement Portessaanaas TH Antenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
Artennog Mumberess coassnnnssnnsnnnnns 3
Channel NHumber.iss i ni s nainnnans 242
WEAL v s s v snsnnnnnsnsnnsannnnnsnnsnns i}
Send Control Commands to MSC.oeeeaws YES
Faodio ID Humberissorsnnaarnnatnnnnns 122
OCCH IO Mumber for Antenna 3 cueeaus 122

Uzer must set call processing to INHIBITED.

main_7

Figure 39 Selecting the Laptop Emulator.

b. Make sure that your modem is connected and turned on.
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Figure 40

c. Scroll downto Test Mbdemand select it to verify basic modem operation

(seefigure 40). The response “OK” should appear in M8C Response box.

Cell= 3 iRA ID= 122

TESTS (IBASIC Controller)

Uze

Frezs Return for Main Menu

the knob to select an item below.

[iFrt Full

ANAR 0

&P uac Ue |
Use the knob to select cowmmond to MSC. G
Return WSC Reszronsze
M PTest Moden 4t Poae Dawn
— Diol MSC
Lartaor » Moden HReturn |
— Send Loain
|~ Send Posszword
|_» Send TIrdunix To Screen
Define Auto MSC
Auto Loain < BE _BOb — Response
Define User AF AR Box
User defined 1
Uzer defined 2
User defined 3 | OK E ER
Uzer defined 4 OECODER
3

Uzer defined
Losout

RAODIO INT

faore

cal_emua

Connecting to the M SC.

d.

Now, dial up the MSC: Scroll down fa al MSC and press the knob. You will be
prompted to enter the phone number for the switch; enter it and press th&&neb (

If you have entered the number before, it will appear at the top of the screen and you
can selecbone. You should hear the modem activate and send the DTMF tones. You
should then be able to hear the ring at the MSC end, followed by the “connect sound.”
See" Laptop Emulator” on page 174 for details on dialling options.

If a login prompt does not appear in the MSC Response box, pre3sribe CR (k3)

USER key once or twice to get the login prompt to appear.

When prompted by the MSC for a login, sel8ehd Logi n. Use the knob to enter

your login from the list of characters in tBhoi ces menu, then sele@one. If you

have entered your login previously, it will appear at the top of the screen and you can
selectDone.

When prompted by the MSC for a password, s&ectd Passwor d. Use the knob

to enter your password from the list of characters i@ ces menu and select

Done If you have entered your password previously, it will appear at the top of the
screen and you can selé&xine.
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h. Wait for the prompt from the MSC (typically a “$” or “#” or a few characters of text)
then selecBend TI pduni x to enter the maintenance mode. You should receive a
response of TERMINAL IN SERVICHE:igure4l shows the typical appearance of the

MSC Response box after a connection sequence.

| ogi n: tech23
Passwor d:

Wel come to the LUCENT Autopl ex System 1000

Current ECP Generic: APX-1000 L8.0

Current I MS Generic: Release 4.1.3.D

Current 5E-DCS Generic: DCS 1 - 5E10

Current Definity DCS Generic: DCS 2 - 8.0

Current OWP Generic 8.0

Current Series | Cell Site Generic: APXC04.12
Current Series Il Cell Site Generic: APXB05.32
Current Series II/CDVA Cell Site Generic: b03Y07.10
You are | ogged into ECP-1

Cood afternoon

Spokane, Wa. APX- 1000 APX8. 0 ttyx TTY 21

Typical M SC Response box display after the connection to the M SC.

73



Chapter 3, Test Tutorials
TX Power Meter

i. Youcan now verify that you can control the siteviatheM SC. Scroll toEnt er cel |
| D (seefigure 42). Select it and enter the number for the cell site to be tested. Then
scroll to and select OP Cel | .

NOTE: Inthe Lapt op Enul at or menu, using the Page Up (k2) and Page Down (k4) USER
keys can save time.

Cell= 3 iRA ID= 122

TESTS [IBRSIC Controller)
he knob to select an item below. [iFrt Full

‘ress Return for Hain Menu

FFoae Up

Losout

Hanaur i Foge Down

0<—>IEnter cell IO

TP Cell
Init cell boot
init cell te
Init cell =c
Inhibit RT diasg
Allow RT diasg
Inkibit cr
Allow cr
Enter rodio ID
ER Remoue
I Start
| CFR to RCU
i RHTR an

lap_emub

Figure 42 Verifying site control.

j.  Theradio should now beready to receive the commands from the Test System that will
be sent during testing. Exit the Laptop Emulator mode by pressing Ret ur n (k5).

Use of a PC to accomplish the connection to the M SC (L aptop>M odem):

Y ou may also perform the connection sequence described in this section using a
PC connected to the Test System rather than the Laptop Emulator menu. This
may be necessary when negotiating an OMP or when passcodes are used. The
basic steps are:

1. Go tothe Laptop Emulator menu.

2. Select the Laptop > Modem mode.

3. Perform connection to M SC using the PC via the modem.

4. Once connected, exit the Laptop > Modem mode and the Laptop Emulator menu.

For more information, see" L aptop Emulator” on page 174.
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Step 2: Enter Site Calibration Constants

Before running the TX Power Meter mode, you must enter values for calibration
constants. These constants, defined per antenna per site, are used by the Software
to make corrections for cable losses and Test System gains. Once you have
defined the calibration constants, you may save them to amemory card to

increase the speed of subsequent testing.
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The Software provides three ways to fill in calibration constants: 1) enter them directly, 2)
measure them, or 3) load them from a file on amemory card. This procedure uses direct entry.
For details on loading from a file and measuring the constants, refer to " Calibr ation Files"

a. From the Software’s Main Menu, chodSet er/ Vi ew Cal i bration Fil es

NOTE:
on page 120.
(seefigure 43).
Main Menu
TESTS (IBASIC Controller)
Lartor Emulator
Define Freauency Flan
—PErtersYiew Calibration Files

Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected Testoo v it nanunnas T Fower Meter
Heasurement Portessaanaas TH Antenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
Artennog Mumberess coassnnnssnnsnnnnns 3
Channel MHumbereoeeessnesssnnnsnnnnns 242
WRAL v e s v s msnnsnnnnnnnsnnnnnnsnnsnns i}
Send Control Commands to MSC.oeeeaws YES
Rodio I0 Humber.ceserervanianananrans 122
OCCH IO Mumber for Antenna 3 cueeaus 122
Uzer must set call processing to INHIBITED.

Figure 43 Selecting the Enter/View Calibration FilesMenu.

main 6
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b. Youwill seethe main calibration constant menu shown in figur e 44. Enter the correct
valuesforCel | Site Nunmber and Ant enna Nunber atthetop of thelist in the
menul.

EntersYiew Colibrotion Files

TESTS (IBASIC Controller)
knob to select aon item below. [iLoad
Feturn for Main Menu.

Return
O—>Bce11 site tunbere
i

Antenna MHumbere oo anaas
Lood Calibration Constants from Cord
Store Colibration Constonts to Card
Furae Calibration Constants from Cord
Heasure Colibration Constants
—————— Antenna Colibration Constants
Foam Jumper Output [Hottsleoooaoas
Oé__-y'\-'RHL for Foom Jumper QULRUL.«.v.n
M Foan Jumper Loss [dBl.eevucvnnsnns
TOWA Test Port Cal. Constante.....

Figure 44 Entering the calibration constants.

c. Enter values for the following:
1. Foam Junper Qutput [Watts]
2. VRAL for Foam Junper Qutput
3. Foam Junper Loss [ dB]

NOTE: If you are measuring the power at the output of the foam jumper, set the Foam Junper
Loss [ dB] fieldto zero (0). If measuring at the input to the foam jumper, you need to enter
the RF loss of the foam jumper itself.

NOTE: A valuefor the TDMA Test Port Cal. Constant isnot required when testing at the TX Antenna
Ports, as has been assumed for these tutorials. If you plan to test using connections to the TX
Test Port, see " Testing with Connectionsto the TX Test Port" on page 217.

d. Oncethevalues have been entered, press St or e (k2) to save them on amemory card.
This completes the steps needed to define the calibration constants for agiven antenna.
If the site you are to test has multiple antennas, repeat these steps starting at
step b. using anew Ant enna Nunber entry.

e. When finished with entries for al antennas, press Ret ur n (k5) to go back to the
Software’s Main Menu.
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Step 3: Select the TX Power Meter Mode
a. From the Software’s Main Menu, chod3el ect ed Test and scroll tarX Power
Met er and press the knob (sEgure 45). Note that with the selection of a new test,
different entry fields appear below tBel ect ed Test field.

Main Menu

TESTS (IBASIC Controller)

on item belaw. 1 I
ta
= [
Lartor Emulator
Define Freauency Flan g 00 ]
Enter<¥iew Calibration Files
Cell Site Under Testevarrnernrnnnnns 3 + I
---- Gelected Test and Test Yariables -----
@——»lSelected Testeras Full Cell Site Test = I
N Rodio Test
N P78 Fower Heter
~ W Gpectrum Analyzer Screen

~ — —

Insertion Loss Test

Figure 45 Selecting the TX Power M eter mode.
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Figure 46

b. Select Measur ement Port . Youmay chooseto measure at the TX Ant enna
Port ortheTX Test Port (seefigure46).Inthistutorial theTX Ant enna Port

is used.

Main Menu

TESTS (IBASIC Controller)

AN 77

Lartor Emulator
Define Freauency Flan
Enter<¥iew Calibration Files

Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected Testov v annnnaas T¥ Fower Heter
\\.!Heusurement Fortevennssas TH Antenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
\Hntennu Humberse s sa s snsnssnnnsnnsnns 3
B hare]l Humbers e eeeeornnrnnnrnnnnns 24z
g | R R E R R I I ]
Send Control Commands to MSC.oeeeaws YES
Faodio ID Humberissorsnnaarnnatnnnnns 122
/"'DECH 10 Humber for Antenna 3 «oovuss 122

Uzer must set call processing to INHIBITED.

Enteringthe Test Variablesfor Radio Tests

main_pwa

c. Enterthe loss (in dB) through the cable connecting the Test System’s RF IN/OUT port
to the base station’s TX Antenna Port. If you do not know the exact loss, you may use
an approximate value. Error in this value will affect power measurement accuracy. To
measure the loss through the cablee " Insertion Loss Test" on page 98.

d. Enter theAnt enna Nunber for the radio being tested.

e. Enter the channel number in tBhannel
f

Nunber field.

Enter the radio’s attenuation value in WAL field.

WARNING:

Maximum input power to the RF IN/OUT port of the PCS I nterfaceis 1W (+30 dBm) for
a CDMA base station transmitter. Before proceeding with testing, make surethat thetest
signal will not exceed this level. Damage to the Test System could result if the input is

overdriven.

g. SetSend Contr ol

NOTE:

If you set theSend Cont r ol

Comands to MSCto YES.
Conmands t o MSCfield to YES and you have selected

TX Ant enna Port astheveasur enment Port, you will need to make sure that the site
call processing is inhibitedhisrequirestaking theentiresite off-line. You can use the Laptop
Emulator to set call processing to inhibitede(" Laptop Emulator" on page 174).
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h. Enter theRadi o | D Nunber of theradio to be measured.
i. EntertheDCCH | D Number for Antenna x value (thismay bethe sameasthe
Radio ID Number).

NOTE: If the radio being tested includes the DCCH, the DCCH | D Number will be the same asthe
Radi o | D Nunber . If the DCCH for antennax isfound on a different radio, enter the ID
Number for the radio which includes the DCCH.
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Step 4: Run the Test
At thistimeyou are ready to start the TX Power Meter mode.
a. From the Software’s Main Menu, press fRen (k1) USER key (seBigure 47).

Main Menu

-0

Lartor Emulator
Define Freauency Flan
Enter<¥iew Calibration Files

Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected TestorvovoanrnnaaasTH Power Heter
Heasurement FPortesseaswsss TH Antenna Port
Artenng Humbero oo assaaaasssasraannnn 3
Channel Humber«vevsasnsrsaannrsanas 242
L i]
Send Control Commands to MEC...vveas YES
Badiao I0 Mumber. oo s rnannnnrnsnnss {22
POCCH ID Humber for Antennd 3 «vvees 122

Uzer must set call processing to INHIBITED.

main_pwb

Figure 47 Running the Power M eter mode.
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b. At thestart of testing, a connection diagram will be displayed (see figur e 48). Follow
the connectioninstructionslisted on thedisplay (thistutorial usescontrol viathe M SC).
If you need to stop testing at this point, press Abor t (k5).

TESTS (IBRSIC Controller)
Conhect coble ond Rress Continue. h

- e =— Q)

BASE STATION = I

Use Tk Antenno Port Cahle

{TOMA ADAFTER: SWITCH PRMEL + I
o] HAAbort
TH Test Fort
{HP 2921R»

8 TH OUTPUT

O
[ 0 T¥ Antenna Port
(HP 83236} for Ant #3
Figure 48 Connection diagram at start of TX Power Meter mode.

c. PressCont i nue (k2) once the connections have been made.
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d. After apause, youwill seeasimulated analog meter display (seefigure49). Within the
display are the upper and lower measurement values; these will change based on the
expected power reading. At the top of the display is adigital readout that matches the
“needle” indication.

Digital Power
Readout
TESTS (IBRSIC Controlley
[Exit | . .
L Units Selection
TH Fower = (1.08 Watts_) Tones Control
|
-
S ’ -
Adjustment;
upper and - Analog
lower limits AT Meter Power
(.31 k---- 0k ----> (i5.85 F AL Reading
Hewlett-Fockaord AF AHL ("needle“
13
Upper and C RANL indication)
lower meter Adiust channel 242 at FA ster 0 for an EHCODER
limits indication within the bhox on the HF 8921A. DECODER
Cell numberi 3 Ant. nunberi 3 RADIO IHT
fore
Figure 49 TheTX Power Meter display.

e. If you are adjusting power on a radio, you will want to adjust it so that the meter is
centered in the scale. The larger tic marks on the scale (adjustment upper and lower
limits) come from your entries of TX Power specification limits. If you would like to
change the measurement units to dBm (rather than Watts) dBeg&3). See" TX
Power Meter" on page 212 for more details on the use of this screen.

f. When you are finished using the power meter, pgsg (k1) and you will return to
the Software’s Main Menu.
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For Morelnformation

Testing another radio:

If you would like to measure power on another radio (channel), update the
following fields and repeat " Step 4: Run the Test" on page 80.

* Antenna Nunber

« VRAL

 Channel Nunber

* Radi o | D Nunber

e DCCH I D Nunmber for Antenna Xx

For details on thefunctionsused in this step see the following descriptions:
"Laptop Emulator" on page 174
" Calibration Files' on page 120
"Test Descriptions' on page 208
"Printing and Report Generation" on page 198

If you had problems or received error messages:

See" Troubleshooting" on page 219.
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Spectrum Analyzer

Overview

Prerequisites

The Spectrum Analyzer mode configures the Test System to tune to a given

frequency and then provides access to the Test Set’s spectrum display. Once on
the spectrum display, you can use spectrum analyzer functions (span, reference
level, and so forth) to improve the displayed signal.

The basic steps in Spectrum Analyzer use are:

1. Using the Laptop Emulator screen to connect to the M SC and prepare for maintenance.
2. Defining calibration information.

3. Selecting the Spectrum Analyzer mode and providing required information.

4. Running the test and accessing the spectrum display.

You must have completed the steps outlinetl irstallation" on page 21. This
tutorial starts with the test equipment connected and the modem initialized.

You must know the following about your system, site, and radio:

0 Phone number, login, and password for the switch (M SC)
O Cell Site information, including:
» Cell Site number
» Radio ID Number for the radio being tested
e Channel number for the radio
* VRAL setting for Foam Jumper Output level
* Antenna number used for the radio
» DCCH status for the radio
+ DCCH Radio ID number for each antenna
» Power output at the foam jumper
* Foam jumper loss (in dB)
0 TX Antenna Port Cable Loss (in dB)
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Step 1. Connect to M SC

First, you will use the Test System to dial up the M SC controlling the site you are
planning to test. Y ou will then log on and enter the maintenance craft shell
(Tlpdunix). From there, the Test System will send commands to the site when an
action isrequired during testing.

NOTE: When testing at the TX AntennaPorts and using the modem to control the M SC, it isnecessary
to inhibit call processing at the site. The Software will check with the MSC to seeiif call
processing has been inhibited and, if not, will post an error message. The message at the
bottom of the screen reading “User must set call processing to INHIBITED” is a reminder; if
unsure, you can verify the CP status by using the OP Cell command of the Laptop Emulator.

NOTE: The steps in this section describe the use of the Test Set and the Software screens to
communicate to the MSC via the modem. In some cases, you may need to use a PC with the
modem to make the connection (such as when negotiating through an OMP). This process is
described at the end of this sectibée of a PC to accomplish the connection to the M SC
(Laptop>Modem):" on page 88) and in more detail ihL aptop Emulator" on page 174.

a. From the Software’s Main Menu, scrollt@pt op Enul at or and press the knob
(seefigur e 50).

Main Menu

TESTS (IBASIC Controller)
Use the kno o select aon item below.
‘rezs R to start test.

e—*lLuptop Emulator

Define Freauency Flan

Enter<¥iew Calibration Files

Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected Testoo v anann Srectrum Anolwzer
Heasurement Portessaanaas TH Antenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
Artennog Mumberess coassnnnssnnsnnnnns 3
Channel NHumber.iss i ni s nainnnans 242
WEAL v s s v snsnnnnnsnsnnsannnnnsnnsnns i}
Send Control Commands to MSC.oeeeaws YES
Faodio ID Humberissorsnnaarnnatnnnnns 122
OCCH IO Mumber for Antenna 3 cueeaus 122

Uzer must set call processing to INHIBITED.

main_7

Figure 50 Selecting the Laptop Emulator.

b. Make sure that your modem is connected and turned on.
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Figure51

c. Scroll downto Test Mbdemand select it to verify basic modem operation (see

figure 51). The response “OK” should appear in M&C Response box.

Cell= 3 iRA ID= 122

TESTS (IBASIC Controller)

Uze the knob to select an item below. [iFrt Full
Frezs Return for Main Menu
- KT

I

L
=

Return WSC Reszronsze
e PTest Moden 4 Poge Down
— Diol MSC

Lartaor » Moden HReturn |
— Send Loain

Use the knob to select cowmmond to MSC.

-0

Send Possword
To Screen

Send TIrdunix MSC
Define Auto RF GEM

Auto Loain < _ Response
Define User AF AR Box

Uzer defined
Uzer defined
Uzer defined
Uzer defined
Uzer defined
Losout

0K E ER
OECODER
RAODIO INT

O e D0 P

faore

lap_emua

Connecting to the M SC.

d.

Now, dial up the MSC: Scroll down fai al MSC and press the knob. You will be
prompted to enter the phone number for the switch; enter it using the DATA keys and
press the knollpne) If you have entered the number before, it will appear at the top
of the screen and you can selBonhe. You should hear the modem activate and send
the DTMF tones. You should then hear the ring at the MSC end, followed by the
“connect sound.See" L aptop Emulator” on page 174 for details on dialling options.

If a login prompt does not appear in M8C Response box, press th&end CR

(k3) USER key once or twice to get the login prompt to appear.

When prompted by the MSC for a login, sel8ehd Logi n. Use the knob to enter

your login from the characters in thoi ces menu, then sele@one. If you have
entered your login previously, it will appear at the top of the screen and you can select
Done.

When prompted by the MSC for a password, se&bectd Passwor d. Use the knob

to enter your password from the characters irlcth@ ces menu and selefone If

you have entered your password previously, it will appear at the top of the screen and
you can seledDone.
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h. Wait for the prompt from the MSC (typically a “$” or “#” or a few characters of text)
then selecBend TI pduni x to enter the maintenance mode. You should receive a
response of TERMINAL IN SERVICHE:igure52 shows the typical appearance of the

MSC Response box after a connection sequence.

| ogi n: tech23
Passwor d:

Wel come to the LUCENT Autopl ex System 1000

Current ECP Generic: APX-1000 L8.0

Current I MS Generic: Release 4.1.3.D

Current 5E-DCS Generic: DCS 1 - 5E10

Current Definity DCS Generic: DCS 2 - 8.0

Current OWP Generic 8.0

Current Series | Cell Site Generic: APXC04.12
Current Series Il Cell Site Generic: APXB05.32
Current Series II/CDVA Cell Site Generic: b03Y07.10
You are | ogged into ECP-1

Cood afternoon

Spokane, Wa. APX- 1000 APX8. 0 ttyx TTY 21

Typical M SC Response box display after the connection to the M SC.
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i. Youcan now verify that you can control the siteviatheM SC. Scroll toEnt er cel |
| D (seefigure 53). Select it and enter the number for the cell site to be tested. Then
scroll to and select OP Cel | .

NOTE: Inthe Lapt op Enul at or menu, using the Page Up (k2) and Page Down (k4) USER
keys can save time.

Cell= 3 iRA ID= 122

TESTS [IBRSIC Controller)
he knob to select an item below. [iFrt Full

Feturn for Main Menu

FFoae Up

Losout

IHunaup i Foge Down
'.<—> Enter cell IO ﬂ

OF Cell = BT
Init cell boot
init cell te
Init cell =c Screen
Inhibit RT diasg
Allow RT diasg
Inkibit cr
Allow cr

Enter rodio ID
ER Remoue

I Start

| CFR to RCU

i RHTR an

lap_emub

Figure 53 Verifying site control.

j.  Theradio should now beready to receive the commands from the Test System that will
be sent during testing. Exit the Laptop Emulator mode by pressing Ret ur n (k5).

Use of a PC to accomplish the connection to the M SC (L aptop>M odem):

Y ou may also perform the connection sequence described in this section using a
PC connected to the Test System rather than the Laptop Emulator menu. This
may be necessary when negotiating an OMP or when passcodes are used. The
basic steps are:

1. Go tothe Laptop Emulator menu.

2. Select the Laptop > Modem mode.

3. Perform connection to M SC using the PC via the modem.

4. Once connected, exit the Laptop > Modem mode and the Laptop Emulator menu.

For more information, see" L aptop Emulator” on page 174.
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Step 2: Enter Site Calibration Constants

Before running the Spectrum Analyzer mode, you must enter values for
calibration constants. These constants, defined per antenna per site, are used by
the Software to make corrections for cable losses and Test System gains. Once
you have defined the calibration constants, you may save them to amemory card

to increase the speed of subsequent testing.

Chapter 3, Test Tutorials
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The Software provides three ways to fill in calibration constants: 1) enter them directly, 2)
measure them, or 3) load them from a file on amemory card. This procedure uses direct entry.
For details on loading from a file and measuring the constants, refer to " Calibr ation Files"

a. From the Software’s Main Menu, chodSet er/ Vi ew Cal i bration Fil es

NOTE:
on page 120.
(seefigure 54).
Main Menu
TESTS (IBASIC Controller)
Lartor Emulator
Define Freauency Flan
—PEnter View Colibration Files

Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected Testoo v anann Srectrum Anolwzer
Heasurement Portessaanaas TH Antenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
Artennog Mumberess coassnnnssnnsnnnnns 3
Channel MHumbereoeeessnesssnnnsnnnnns 242
WRAL v e s v s msnnsnnnnnnnsnnnnnnsnnsnns i}
Send Control Commands to MSC.oeeeaws YES
Rodio I0 Humber.ceserervanianananrans 122
OCCH IO Mumber for Antenna 3 cueeaus 122
Uzer must set call processing to INHIBITED.

Figure 54 Selecting the Enter/View Calibration FilesMenu.

main_8
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b. You will see the main calibration constant menu shown in figur e 55. Enter the correct
valuesforCel | Site Nunber and Ant enna Nunber atthetop of thelist in the
Enter/View Calibration Files menu.

EntersYiew Colibrotion Files

TESTS (IBASIC Controller)
knob to select aon item below. [iLoad
Feturn for Main Menu.

Return
O—>Bce11 site tunbere
i

Antenna MHumbere oo anaas
Lood Calibration Constants from Cord
Store Colibration Constonts to Card
Furae Calibration Constants from Cord
Heasure Colibration Constants
—————— Antenna Colibration Constants
Foam Jumper Output [Hottsleoooaoas
Qé""""RHL for Foom Jumper QULRUL.«.v.n
M Foan Jumper Loss [dBl.eevucvnnsnns
TOWA Test Port Cal. Constante.....

cal_scra

Figure 55 Entering the calibration constants.

c. Enter values for the following:
1. Foam Junper Qutput [Watts]
2. VRAL for Foam Junper Qutput
3. Foam Junper Loss [ dB]

NOTE: If you are measuring the power at the output of the foam jumper, set the Foam Junper
Loss [ dB] fieldto zero (0). If measuring at the input to the foam jumper, you need to enter
the RF loss of the foam jumper itself.

NOTE: A valuefor the TDMA Test Port Cal. Constant isnot required when testing at the TX Antenna
Ports, as has been assumed for these tutorials. If you plan to test using connections to the TX
Test Port, see " Testing with Connectionsto the TX Test Port" on page 217.

d. Oncethevalues have been entered, press St or e (k2) to save them on amemory card.
This completes the steps needed to define the calibration constants for agiven antenna.
If the site you are to test has multiple antennas, repeat these steps starting at
step b. using anew Ant enna Nunber entry.

e. When finished with entries for al antennas, press Ret ur n (k5) to go back to the
Software’s Main Menu.
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Step 3: Select the Spectrum Analyzer Mode

a. From the Software’s Main Menu, chodSel ect ed Test and scroll to
Spect rum Anal yzer and press the knob (sBgure 56). Note that with the
selection of a new test, different entry fields appear beloB¢hect ed Test field.

Main Menu

TESTS (IBASIC Controller)

on item belaw. 1 I
ta
= [
Lartor Emulator
Define Freauency Flan g 00 ]
Enter<¥iew Calibration Files
Cell Site Under Testevarrnernrnnnnns 3 + I
---- Gelected Test and Test Yariables -----
@——»lSelected Testeras Full Cell Site Test = I
N Rodio Test
AN T Power Heter
~ _ ‘,'lSpectrum Aralyzer @creen

Insertion Loss Test

Figure 56 Selecting the Spectrum Analyzer mode.

91



Chapter 3, Test Tutorials
Spectrum Analyzer

Figure 57

b. Select Measur enment Port . Youmay chooseto measure at the TX Ant enna
Port ortheTX Test Port (seefigure57).Inthistutorial theTX Ant enna Port

is used.
Main Menu
TESTS (IBASIC Controller)
the knaob tao

zelect an item below.

Run tort St

Lartor Emulator
Define Freauency Flan
Enter<¥iew Calibration Files

Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected Testoo v anann Srectrum Anolwzer
@\\Jﬂeusurement Fortevennssas TH Antenna Port
\TK Antenna Port Coable Loss [dBl.va.as 50
G_\ Antenna Huwmber 3
[~ Channel Humber 242
GI*VRHL ....................... 0
p-Send Control Commands to MSC....ven. YES
@//'Rudio ID Humber eeioaeiaatanrnnanas 122
m/ OCCH ID Mumber for Antenna 3 «oavaus 122

Uzer must set call processing to INHIBITED.

main_saa

Enteringthe Test Variablesfor Radio Tests

c. Enter the loss (in dB) through the cable used to connect the Test System’s RF INJOUT
port to the base station’s TX Antenna Port. If you do not know the exact loss, you may
use an approximate value. Error in this value will affect power measurement accuracy.
To measure the loss through the cabkee " Insertion Loss Test" on page 98.

d. Enter theAnt enna Nunber for the radio being tested.

e. Enterthe channel number int@hannel Nunber field. This will be used to set the
center frequency of the spectrum analyzer. You can change the center frequency once
you are in the spectrum display screen.

f. Enter the radio’s attenuation value in ¥RAL field.

WARNING:

Maximum input power to the RF IN/OUT port of the PCS I nterfaceis 1W (+30 dBm) for
a CDM A base station transmitter. Before proceeding with testing, make surethat the test
signal will not exceed this level. Damage to the Test System could result if the input is
overdriven.

g. SetSend Control Commands to MSCto YES.

NOTE:

If you set theSend Control Conmands to MSCfield to YES and you have selected
TX Ant enna Port astheveasur ement Port,you will need to make sure that the site
call processing is inhibitedhisrequirestaking theentiresite off-line. You can use the Laptop
Emulator to set call processing to inhibitede(" Laptop Emulator" on page 174).
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h. Enter avaluefor Radi o |1 D Nunber for the radio to be measured.
i. Enteravaluefor DCCH | D Number for Antenna X (may bethesame asthe
Radio ID Number).

NOTE: If the radio being tested includes the DCCH, the DCCH | D Number will be the same asthe
Radi o | D Nunber . If the DCCH for antennax isfound on a different radio, enter the ID
Number for the radio which includes the DCCH.
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Step 4: Run the Test
At thistimeyou are ready to start the Spectrum Analyzer mode.
a. From the Software’s Main Menu, press fRen (k1) USER key (seBgure 58).

Main Menu

-0

Lartor Emulator
Define Freauency Flan
Enter<¥iew Calibration Files

Cell Site Under Testeawrauranrnvans 3
---- Gelected Test and Test Yariables -----
Selected Testoovvaeanws Spectrun Analrzer
Heasurement Fortesseaswsss TH Antenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
Artennog Mumberess coassnnnssnnsnnnnns 3
Channel NHumber.iss i ni s nainnnans 242
WEAL v s s v snsnnnnnsnsnnsannnnnsnnsnns i}
Send Control Commands to MSC.oeeeaws YES
Faodio ID Humberissorsnnaarnnatnnnnns 122
BOCCH 10 Mumber for Antenna 3 oeeewus 122

Uzer must set call processing to INHIBITED.

main_sab

Figure 58 Running the Spectrum Analyzer mode.
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b. At thestart of testing, a connection diagram will be displayed (see figur e 59). Follow
the connection instructions on the display (this tutorial uses control viathe MSC). If
you need to stop testing at this point, press Abor t (k5).

TESTS (IBRSIC Controller!
Connect caoble and press Continue. L]

: T <0

BASE STATION = I

Use Tk Antenno Port Cahle

{TOMA ADAFTER: SWITCH PRMEL + I
o] HAAbort
TH Test Fort
{HP 2921R»
To Screen
8 TH OUTPUT
O
[ 0 T¥ Antenna Port
(HP 83236} for Ant #3
More |
Figure 59 Connection diagram at start of testing.

c. PressCont i nue (k2) after making the connections.
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d. After apause, you will see the spectrum display (see figure 60).Y ou can now use the
spectrum display controls (Ref Level , Span, Mar ker and so forth) just asyou
would when using the Test Set manually. Y ou can use the marker controls to change
the marker position and read the frequency and level from the Mar ker field.

To return to Programy Press SHIFT kls EMTER.
T T . . T T . ~ SPECTRUM AMALYZER —
Atten hold 0 dB |[BW= 3 kHz

.................................................................................. Murker
} : : i : : : } Frea
: : H H : : H : 1930.5000
B Lt e Ret
--------- PPN NSNS SOOI PO SO N | SO O P e
. s L -26.05
""""" '\"""'"'é"""""l’"""" """""f"""""""'"é"'"""'l’"""""\"""""
, |
......... U I " 1 O s SO 4 (11| 11/ T O
E [ 0 |
Ll : ik
Controls Center Frea| Ref Lewel Srpan
] G
MHz dEm MHz | TS

Figure 60

spec_dsa

Spectrum display in the Spectrum Analyzer mode.

e. Notethat thefrequency appearinginthe Cent er Fr eq field on the spectrum display
will not match the actual tuned frequency of the Test System. If you would like to
change the center freguency setting in increments of achannel (30 kHz), scroll to the
Center Freq field and press the knob. Turning the knob one detent clockwise will
increase the tuned frequency by 30 kHz; aturn counter-clockwise will decrease the
frequency by the same amount for each detent. For large changesin frequency, it isbest
to return to the Software’s Main Menu, enter a new valu€ffi@annel Nunber, and
re-run the test.
f. When you are finished using the spectrum display, press SHIFT, k1, ENTER and you
will be returned to the Software’s Main Menu.
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For Morelnformation

For details on thefunctionsused in this step see the following descriptions:
"Laptop Emulator" on page 174
" Calibration Files' on page 120
"Test Descriptions' on page 208
"Printing and Report Generation" on page 198

If you had problemsor received error messages:

See " Troubleshooting" on page 219.
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Insertion Loss Test

Overview

Prerequisites

TheInsertion Loss Test isa utility that you can use to measure losses through RF
cables, connectors, couplers, and attenuators. Thetest uses atransmitter at the site
as the stimulus for the measurements. Once the test is running, you can test
multiple cables and devices without having to re-run the test.

The basic steps in the use of the Insertion Loss Test are:

1. Using the Laptop Emulator to connect to the M SC.

2. Defining calibration information for the test.

3. Selecting the Insertion Loss Test and providing required information.
4. Running the test and seeing insertion loss values.

Y ou must have completed the steps outlined in " Installation" on page 21. This
tutorial starts with the test equipment connected and the modem initialized.

Y ou must know the following about your system, site, and radio:

0 Phone number, login, and password for the switch (M SC)
O Cell Site information, including:

» Cell Site number

» Radio ID Number for the radio being used for the test

e Channel number for the radio

* VRAL setting for Foam Jumper Output level

* Antenna number used for the radio

» DCCH status for the radio

+ DCCH Radio ID number for each antenna

» Power output at the foam jumper

* Foam jumper loss (in dB)
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Step 1. Connect to M SC

First, you will use the Test System to dial up the M SC controlling the site you are
planning to test. Y ou will then log on and enter the maintenance craft shell
(Tlpdunix). From there, the Test System will send commands to the site when an
action isrequired during testing.

NOTE: When testing at the TX AntennaPorts and using the modem to control the M SC, it isnecessary
to inhibit call processing at the site. The Software will check with the MSC to seeiif call
processing has been inhibited and, if not, will post an error message. The message at the
bottom of the screen reading “User must set call processing to INHIBITED” is a reminder; if
unsure, you can verify the CP status by using the OP Cell command of the Laptop Emulator.

NOTE: The steps in this section describe the use of the Test Set and the Software screens to
communicate to the MSC via the modem. In some cases, you may need to use a PC with the
modem to make the connection (such as when negotiating through an OMP). This process is
described at the end of this sectibée of a PC to accomplish the connection to the M SC
(Laptop>Modem):" on page 102) and in more detail inLaptop Emulator" on page 174.

a. From the Software’s Main Menu, scrollt@pt op Enul at or and press the knob
(seefigure 61).

Maim Menru

TESTE (IBASIC Controller)
Use the kno o0 select an item below.
1 e um to start test.
e——»lLuptop Enulator
Define Freauency Plan
EntersV¥iew Colibration Files

Cell Site Under Testeovu i annnnnnns 3
---- Selected Test and Test Variables -----
Selected Testavinuraas Insertion Loss Test
Megsurement Portessaesons T¥ Antenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
Artennog Mumberess coassnnnssnnsnnnnns 3
Channel NHumber.iss i ni s nainnnans 242
WRAL v s s oo s msmnnnnnsnsssnnsnnnnnnsnns ]
Send Control Commands to MSC.oeeeaws YES
Faodio ID Humberissorsnnaarnnatnnnnns 122
OCCH IO Mumber for Antenna 3 cueeaus 122

User must set call processing to IHHIBITED.

Figure 61 Selecting the Laptop Emulator.

b. Make sure that your modem is connected and turned on.
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Figure 62

C.

Scroll downto Test Modemand select it to verify basic modem operation (seefigure
62). The response “OK” should appear in MBC Response box.

Cell= 3 iRA ID= 122

TESTS (IBASIC Controller)

Uze

Frezs Return for Main Menu

the knob to select an item below.

[iFrt Full

[HFoae Uk

XTI

—»
|

Use the knob to select cowmmond to MSC. G
Return WSC Reszronsze

= PTest Moden 4t Foae Down

— Diol MSC
Lartaor » Moden HReturn |

— Send Loain

Send Possword
To Screen

Send TIrdunix MSC
Define Auto RF GEM

Auto Loain < _ Response
Define User AF AR Box

Uzer defined
Uzer defined
Uzer defined
Uzer defined
Uzer defined
Losout

0K E ER
OECODER
RAODIO INT

O e D0 P

faore

lap_emua

Connecting to the M SC.

d.

Now, dial up the MSC: Scroll down fa al MSC and press the knob. You will be
prompted to enter the phone number for the switch; enter it using the DATA keys and
press the knollpne) If you have entered the number before, it will appear at the top
of the screen and you can selBone. You should hear the modem activate and send
the DTMF tones. You should then hear the ring at the MSC end, followed by the
“connect sound.See" L aptop Emulator” on page 174 for details on dialling options.

If a login prompt does not appear in M8C Response box, press th&end CR

(k3) USER key once or twice to get the login prompt to appear.

When prompted by the MSC for a login, sel8ehd Logi n. Use the knob to enter

your login from the characters in thoi ces menu, then sele@one. If you have
entered your login previously, it will appear at the top of the screen and you can select
Done.

When prompted by the MSC for a password, sebectd Passwor d. Use the knob

to enter your password from the characters irlcth@ ces menu and selefone If

you have entered your password previously, it will appear at the top of the screen and
you can seledDone.
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h. Wait for the prompt from the MSC (typically a “$” or “#” or a few characters of text)
then selecBend TI pduni x to enter the maintenance mode. You should receive a
response of TERMINAL IN SERVICHE:igure63 shows the typical appearance of the

MSC Response box after a connection sequence.

| ogi n: tech23
Passwor d:

Wel come to the LUCENT Autopl ex System 1000

Current ECP Generic: APX-1000 L8.0

Current I MS Generic: Release 4.1.3.D

Current 5E-DCS Generic: DCS 1 - 5E10

Current Definity DCS Generic: DCS 2 - 8.0

Current OWP Generic 8.0

Current Series | Cell Site Generic: APXC04.12
Current Series Il Cell Site Generic: APXB05.32
Current Series II/CDVA Cell Site Generic: b03Y07.10
You are | ogged into ECP-1

Cood afternoon

Spokane, Wa. APX- 1000 APX8. 0 ttyx TTY 21

Typical M SC Response box display after the connection to the M SC.
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i. Youcan now verify that you can control the siteviatheM SC. Scroll toEnt er cel |
| D (seefigure 64). Select it and enter the number for the cell site to be tested. Then
scroll to and select OP Cel | .

NOTE: Inthe Lapt op Enul at or menu, using the Page Up (k2) and Page Down (k4) USER
keys can save time.

Cell= 3 iRA ID= 122

TESTS [IBRSIC Controller)
he knob to select an item below. [iFrt Full

Feturn for Main Menu

FFoae Up

Losout

IHunaup i Foge Down
'.<—> Enter cell IO ﬂ

OF Cell = BT
Init cell boot
init cell te
Init cell =c Screen
Inhibit RT diasg
Allow RT diasg
Inkibit cr
Allow cr

Enter rodio ID
ER Remoue

I Start

| CFR to RCU

i RHTR an

lap_emub

Figure 64 Verifying site control.

j.  Theradio should now beready to receive the commands from the Test System that will
be sent during testing. Exit the Laptop Emulator mode by pressing Ret ur n (k5).

Use of a PC to accomplish the connection to the M SC (L aptop>M odem):

Y ou may also perform the connection sequence described in this section using a
PC connected to the Test System rather than the Laptop Emulator menu. This
may be necessary when negotiating an OMP or when passcodes are used. The
basic steps are:

1. Go tothe Laptop Emulator menu.

2. Select the Laptop > Modem mode.

3. Perform connection to M SC using the PC via the modem.

4. Once connected, exit the Laptop > Modem mode and the Laptop Emulator menu.

For more information, see" L aptop Emulator” on page 174.

102



Step 2: Enter the Site Calibration Constants

Before running the Insertion Loss Test, you must enter values for calibration
constants. These constants, defined per antenna per site, are used by the Software
to make corrections for cable losses and Test System gains. Once you have
defined the calibration constants, you may save them to amemory card to speed

up subsequent testing.

Chapter 3, Test Tutorials
Insertion Loss Test

The Software provides three ways to fill in calibration constants: 1) enter them directly, 2)

measure them, or 3) load them from a file on amemory card. This procedure uses direct entry.
For details on loading from a file and measuring the constants, refer to " Calibr ation Files"

a. From the Software’s Main Menu, chodSet er/ Vi ew Cal i bration Fil es

NOTE:
on page 120.
(seefigure 65).
Maim Menru
TESTE (IBASIC Controller)

Lartor Enulator
Define Freauency Plan

—PEntersView Calibration Files
Cell Site Under Testeovu i annnnnnns 3
---- Selected Test and Test Variables -----
Selected Testavinuraas Insertion Loss Test
Megsurement Portessaesoas T HAntenna Port
Tié Antenna Port Coble Loss [dBl.vaas 50
Artennog Mumberess coassnnnssnnsnnnnns 3
Channel MHumbereoeeessnesssnnnsnnnnns 242
WRAL v e s v s msnnsnnnnnnnsnnnnnnsnnsnns i}
Send Control Commands to MSC.oeeeaws YES
Rodio I0 Humber.ceserervanianananrans 122
OCCH IO Mumber for Antenna 3 cueeaus 122
User must set call processing to IHHIBITED.

Figure 65 Selecting the Enter/View Calibration FilesMenu.

103



Chapter 3, Test Tutorials
Insertion Loss Test

b. You will see the main calibration constant menu shown in figur e 66. Enter the correct
valuesforCel | Site Nunber and Ant enna Nunber atthetop of thelist in the
Enter/View Calibration Files menu.

EntersYiew Colibrotion Files

TESTS (IBASIC Controller)
knob to select aon item below. [iLoad
Feturn for Main Menu.

Return
O—>Bce11 site tunbere
i

Antenna MHumbere oo anaas
Lood Calibration Constants from Cord
Store Colibration Constonts to Card
Furae Calibration Constants from Cord
Heasure Colibration Constants
—————— Antenna Colibration Constants
Foam Jumper Output [Hottsleoooaoas
Qé""""RHL for Foom Jumper QULRUL.«.v.n
M Foan Jumper Loss [dBl.eevucvnnsnns
TOWA Test Port Cal. Constante.....

Figure 66 Entering the calibration constants.

c. Enter values for the following:
1. Foam Junper Qutput [Watts]
2. VRAL for Foam Junper Qutput
3. Foam Junper Loss [ dB]

NOTE: If you are measuring the power at the output of the foam jumper, set the Foam Junper
Loss [ dB] fieldto zero (0). If measuring at the input to the foam jumper, you need to enter
the RF loss of the foam jumper itself.

NOTE: A valuefor the TDMA Test Port Cal. Constant isnot required when testing at the TX Antenna
Ports, as has been assumed for these tutorials. If you plan to test using connections to the TX
Test Port, see " Testing with Connectionsto the TX Test Port" on page 217.

d. Oncethevalues have been entered, press St or e (k2) to save them on amemory card.
This completes the steps needed to define the calibration constants for agiven antenna.
If the site you are to test has multiple antennas, repeat these steps starting at
step b. using anew Ant enna Nunber entry.

e. When finished with entries for al antennas, press Ret ur n (k5) to go back to the
Software’s Main Menu.
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Step 3: Select thelnsertion Loss Test Mode
a. From the Software’s Main Menu, chodSel ect ed Test and scroll to
Insertion Loss Test and press the knob (sBgure 67). Note that with the
selection of a new test, different entry fields appear beloB¢hect ed Test field.

Main Menu
TESTS (IBASIC Controller)
on item belaw. 1 I
1.
= [
Lartor Emulator
Define Freauency Flan g 00 ]
Enter<¥iew Calibration Files
Cell Site Under Testevarrnernrnnnnns 3 + I
---- Gelected Test and Test Yariables -----
@——»lSelected Testeras Full Cell Site Test = I
N Rodio Test
~ TH Power Meter
~ Spectrum Analwzer Screen
— — PInsertion Loss Test F
Figure 67 Selecting the Insertion L oss Test mode.

105



Chapter 3, Test Tutorials
Insertion Loss Test

b. SelecttheMeasur ement Port you plan to use (seefigure 68). Y ou may chooseto
measure at the TX Ant enna Port orthe TX Test Port.Inthistutoria the TX
Ant enna Port isused.

Maim Menru

TESTS (IBASIC Controller)

o0 select an item below.

Use the knob

‘e “Uhn Lo

Lartor Enulator
Define Freauency Plan

EntersV¥iew Colibration Files
Cell Site Under Testeovu i annnnnnns 3
---- Selected Test and Test Variables -----
Selected Testavinuraas Insertion Loss Test
@\\JMeusurement Portearsansan T¥ HAntenna Port
\TK Antenna Port Coable Loss [dBl.va.as 50
e_\ Artennog Mumberess coassnnnssnnsnnnnns 3
B Channe]l MUMBEF e oeonnsnssnnssnnrnns 24z
a’—-r WRAL s v s v nssusnnsnnsnrsnrsnnsnnsnns 0
Send Control Commands to MSC.oeeeaws YES
@/ Faodio ID Humberissorsnnaarnnatnnnnns 122
m/;('DIZE:H 10 Humber for Antemna 3 ...o.... 122
CODER
RAODIO IHT
User must set call processing to IHHIBITED.

Figure 68 Enteringthe Test Variablesfor Radio Tests

c. Enter the loss (in dB) through the cable used to connect the Test System’s RF IN/JOUT
port to the base station’s TX Antenna Port. If you do not know the exact loss, you may
use an approximate value. However, error in this value will affect power measurement
accuracy. Taneasure the loss through the cablegse " Insertion Loss Test" on page
98.

d. Enter theAnt enna Nunber for the radio being tested.

e. Enter the channel number in t8hannel Nunber field.

f. Enter the radio’s attenuation value in ¥RAL field.

WARNING: Maximum input power to the RF IN/OUT port of the PCS I nterfaceis 1W (+30 dBm) for
a CDMA base station transmitter. Before proceeding with testing, make surethat thetest
signal will not exceed this level. Damage to the Test System could result if the input is
overdriven.

g. SetSend Control Commands to MSCto YES.

NOTE: If you set theSend Control Conmands to MSCfield to YES and you have selected
TX Ant enna Port astheveasur ement Port, you will need to make sure that the site
call processing is inhibitedhisrequirestaking theentiresite off-line. You can use the Laptop
Emulator to set call processing to inhibitede(" Laptop Emulator" on page 174).
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h. EntertheRRadi o | D Nurber for the radio to be used for the source.
i. EntertheDCCH I D Nunmber for Antenna x (may bethesameasthe Radio ID
Number).

NOTE: If the radio being tested includes the DCCH, the DCCH | D Nunber will be the same asthe
Radi o | D Nunber . If the DCCH for antennax isfound on adifferent radio, enter the ID
Number for the radio which includes the DCCH.
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Step 4: Run the Test
At thistimeyou are ready to start the Insertion Loss Test.
a. From the Software’s Main Menu, press fRen (k1) USER key (seBigure 69).

Maim Menru

TESTS (IBASIC Controller)

toah item belows

Lartor Enulator

Define Freauency Plan

EntersV¥iew Colibration Files

Cell Site Under Testeovu i annnnnnns 3
---- Selected Test and Test Variables -----
Selected TestawswwswsaInsertion Loss Test
Meosurement Portessaessas TH Antenna Port

Tié Antenna Port Coble Loss [dBl.vaas 50
Artennog Mumberess coassnnnssnnsnnnnns 3
Channel MHumberessesoassnnnsannsnnnnns 24z
WRAL v s e v w s mu s mn s mnrsnnnsnnnnnnns ]
Send Control Commands to MSC.oeeeaws YES
Faodio ID Humberissorsnnaarnnatnnnnns 122
POCCH 1D Humber for Antenna 3 ..v.e.. 122

ER
RRADIO INT

User must set call processing to IHHIBITED.

main_ilb

Figure 69 Running the Insertion L oss mode.
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b. At thestart of testing, a connection diagram will be displayed (see figur e 70). Follow
the connection stepslisted on the display (thistutorial uses control viathe M SC). If you
need to stop testing at this point, press Abor t (k5).

TESTS (IBRSIC Controller)

Connect cable and press Continue.

Use Tk Antenno Port Cahle

{TOMA RORFTER:

{HF 89Z21R>

CHP 832363

BASE STATION

SWITCH PAMEL

]
Tié Test Port

HAbaort

Te OUTPUT

O

T# Antenna Port
for Ant #3

To Screen

Connection diagram at start of Insertion Loss Test mode.

c. PressCont i nue (k2) after the connections have been made.
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d. A second connection diagram will be displayed, showing the addition of the cable to
be tested to the signal path (see figur e 71). Add the cable you want to measure |oss on
and press Cont i nue (k2).

TESTS (IBRSIC Controller)
Conhect cable ond Rr Continue. h

- e <—E)

BASE STATION = I

Use Tk Antenno Port Cahle

{TOMA ADAFTER: SWITCH PRMEL + I
— 0 SHHﬂHn...
TH Test Fort
{HP 2921R»
Screen
8 TH OUTPUT
a
[ 0 T¥ Antenna Port
(HP 83236} | | for Ant #3
More |
Figure 71 Adding thecableto betested to the signal path.
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e. After themeasurementismade, it will bedisplayed on screen (seefigur e 72). The units
of lossare decibels (dB). Once the measurement is done and the valueison the displ ay,
you will have a choice of measuring the same cable again or connecting a new cable
and measuring that. If you select Yes, you will be prompted to insert the test cable. If
you are measuring the same cable, just pressCont i nue (k2). For anew cable, remove
the last cable tested and replace it with the new one, then press Cont i nue (k2).

TESTS (IBASIC Controller)
1m<—@

T <)

> I

Measured Loss = 1 dB

Would you like to rereat the measurenmnent
of test another coble?

ins_losa

Thelnsertion Loss Test results display.

f. If you are done measuring insertion loss, select the No choice at the prompt and you
will be returned to the Software’s Main Menu.
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For Morelnformation

For details on thefunctionsused in this step see the following descriptions:
"Laptop Emulator" on page 174
" Calibration Files' on page 120
"Test Descriptions' on page 208
"Printing and Report Generation" on page 198

If you had problemsor received error messages:

See " Troubleshooting" on page 219.
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Softwar e Reference

This chapter describes detailed operation of the Software that was not covered in
the Test Tutorials. The information in this chapter is organized by key topics,
listed alphabetically. Use this chapter as a supplement when you have questions
using the Test Tutorials.
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Chapter 4, Software Reference
Overview

Overview

Reference Information Topics
Refer to the following topic areas for detailed instructions on Software use:

"AcronymsList" on page 115

"Alarm Clock Mode" on page 116

" Calibration Files' on page 120

" Connections' on page 132

" Data Callection (Saving and Retrieving Test Results)" on page 140
" Demo (Demonstration) Mode" on page 146

" Editing the Parameters (Test Parameters)”" on page 148

" Editing the Specifications (Passg/Fail Limits)" on page 156
"Frequency Plans' on page 161

"Laptop Emulator" on page 174

" Logging of Control Commands" on page 192

"MediaUse" on page 194

"Printing and Report Generation" on page 198

" Procedure Files' on page 203

" Related Documents' on page 207

"Test Descriptions' on page 208

" Test Execution Conditions' on page 215

" Testing with Connectionstothe TX Test Port" on page 217
" Testing without M SC Control" on page 218
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AcronymsList

The following acronyms appear throughout this book. Use this as a reference
when you have questions about the meaning of a particular acronym.

CAT - Catalog

CS-Cél Site

CP - Call Processing

CR - Carriage Return

CRT - Cathode Ray Tube

dB - Decibel

DCCH - Digital Control CHannel

EVM - Error Vector Magnitude

MSC - Mobile Switching Center (also, MTSO)
MTSO — Mobile Telephone Switching Office (also, MSC)
OMP - Operations Management Platform
OOS - Out-Of-Service

OP - Output Process

PC — Personal Computer

PCS - Personal Communications Services
RA - Radio

RCU - Radio Channel Unit

TDMA - Time Division Multiple Access
TRTU - TDMA Radio Test Unit

TX — Transmitter

UCL - Unconditional

VRAL - Voice Radio Level

XMTR - Transmitter
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Alarm Clock Mode

Overview

Asitsnameimplies, the Alarm Clock mode can be used to set up the Test System
to perform tests of a site automatically at some later time. This can be done
unattended if the Test System and mode are set up correctly before leaving the
site.

This mode can be useful when you would like to test the site at low traffic times,
but do not plan to be present at such times (often very early in the morning).

The use of the Alarm Clock mode follows these steps:

1.
2.

o 0~ w

Requirements

Enable the Alarm Clock mode using the TESTS (Edit Parameters) menu.

Makes sure that you have followed all steps to set up for Full Cell Site Test mode
operation.

Run the Full Cell Site Test.

Enter the start time and date for the start of testing

Leavethe Test System to test at alater time.

Return and review test results after testing is complete.

The following requirements and limitations apply to the use of the Alarm Clock
mode:

The modeonly workswith the Full Cell Ste Test mode. This implies that you must have
predefined frequency plans and calibration files for the site you will test.

The mode only supports test connections at the TX Test Port (testing at the TX Antenna
Ports requires you to be there to make connections at the foam jumper).

You must connect to the MSC before leaving or have a fully defined (and tested) Auto
Login file set up.

You should have Data Collection set up or have a printer to log the results from the
testing.
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Enabling the Alarm Clock M ode

The “switch” used to turn the Alarm Clock mode on and off is a parameter in the
TESTS (Test Parameters) menu. These are the steps to set the Alarm Clock mode
to “on™:

1.

If the Software is running (displaying an asterisk (*) in the upper right of the display),
usethe Exi t (k5) key of the Software’s Main Menu to stop it.

2. Pressthe TESTS key to get to the TESTS Main Menu.

3. ScrolltoPar m Test Par anet er s and press the knob.

4. Once in theTESTS (Test Paraneters) menu, press the knob again to allow
scrolling.

5. Scroll down to the parameter on the list titled
Alarm Cl ock Start [0=no 1l=yes] and press the knob again to leave the
scrolling function.

6. Turn the knob to place the cursor on the field below the parameter name.

7. Using the DATA keys, press 1 (one) and ENTER.

8. The Alarm Clock mode is now enabled and will be on the next time the Software is run
(if using the Full Cell Site Test mode and testing at the TX Test Port). If you want to
re-run the Software now, press the TESTS key andRben Test (k1). You will
return to the Software’s Main Menu.

NOTE: Because the Alarm Clock mode uses the Test System’s time and date, you should verify that

these are properly set before going on. Refer tbtith@921 User’'s GuideConfigure Screen
documentation.
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Using the Alarm Clock Mode
Follow these steps to set up the Test System for Alarm Clock mode:

Prerequisites:

First, you should have gone through the steps outlineHufl Cell Site Test" on page

38. The result of having done these steps will be valid frequency plans and calibration
files for the sites you maintain. You will also have gone through the steps to connect to
the MSC using the modem. It is essential that all of these elements required for the Full
Cell Site Test mode are in plaaed verified before leaving the Test System to do
unattended testing at a later time.

Next, you should have configured your system for printing'{eéntingand Report
Generation" on page 198) or data collection (s€eData Collection (Saving and
Retrieving Test Results)" on page 140). Test results will appear on the Test System
display, but will scroll off as testing proceeds.

Steps:

N

»

~

From the Software’s Main Menu, scroll 8&l ect ed Test and press the knob.

SelectFul I Cel |l Site Test from the list and press the knob again.

Scroll toMeasur enent Port and settdX Test Port (if not already set).

You can choose to test radios at full power or at their defined (in the frequency plan)

VRAL setting. Make your choice using thest wi t h power set to field.

Enter the cell site number for your site intBed | Site Under Test field.

PressRun (k1) to start the Alarm Clock mode.

Make the connections shown in the connect diagram on the display. Note that you

should be connecting to the TX Test Port aodone of the TX Antenna Ports.

PressCont i nue (k2) when the connections have been made.

You will then be asked if the modem link to the MSC is already established.

« Ifyou have already gone through the steps to connect to the MSC using the Laptop
Modem or previous testing, pre¥ss (k1).

» Ifyou have not connected yet, prégs(k2). With this choice, you will be taken to
the Define Auto menu, which allows you to enter the MSC number and login
information. Enter this information, if needed. If it already matches your site and
MSC setup, simply presget ur n (k5). The Test System will use this information
to dial up and connect when the time set in the Alarm Clock mode window matches
the current time.
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9. A menu showing the current Test System date and time will be shown. Enter the date
(if other than the current date) and time that you wish to have the Test System start the
Full Cell Site Test sequence. Press Done (k5) once you have made the entries.

NOTE: The format for the date entry isMMDDY'Y (month, day, and year, with no separating
character). The format for the timeis HH.MM (hour and minute, separated by a decimal
point).

10. The next screen will show your settings for when the test is to start, plus the current
Test System date and time. When the dates and times match, the Test System will start
the Full Cell Site Test sequence. If you were not already connected tothe M SC, the Test
System will use the Auto Login information to dial and connect to the M SC.

11. At this point, the Full Cell Site Test mode will proceed as if you were running it
yourself. It will test all the radiosin the frequency plan for the siteand then stop. At the
conclusion of testing it will hang up the modem connection.

Turning Off the Alarm Clock M ode

The Alarm Clock mode will be “on” each time you run the Full Cell Site Test
mode until you disable it using the following steps:

1. If the Software isrunning (displaying an asterisk (*) in the upper right of the display),
usethe Exi t (k5) key of the Software’s Main Menu to stop it.

2. Pressthe TESTS key to get to the TESTS Main Menu.

3. ScrolltoPar m Test Par anet er s and press the knob.

4. Once in theTESTS (Test Paraneters) menu, press the knob again to allow
scrolling.

5. Scroll down to the parameter on the list titled

Alarm Cl ock Start [0=no l1l=yes] and press the knob again to leave the

scrolling function.

Turn the knob to place the cursor on the field below the parameter name.

o

7. Using the DATA keys, press 0 (zero) and the ENTER key. The Alarm Clock mode is
now disabled. You can turn it “on” again later by changing the field entry back to a 1.

8. If you wantto re-run the Software now, press the TESTS key anRtmeffest (k1).
You will return to the Software’s Main Menu.
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Calibration Files

Calibration files hold the values entered for the calibration constants (calibration
constants provide the Test System with information about the site’s power output,
power settings (VRAL), and cable losses). The files are defined on a per site per
antenna basis (one file will be created for each antenna atimidirad site).

The basic steps in creating calibration files are:

ko

GototheEnter/View Calibration Files Menu.
Enter values for asite and an antenna calibration constant.
Store the values to amemory card for later use.

Repeat step 2. and step 3. for other sites and-or antennas.
ExittheEnt er/ Vi ew Cal i brati on Fil e menu.

Calibr ation Constants Defined

The four calibration constants used by the Test System #Hbet For m
Pri nt out parameter is set to O (standard printing) are:

Foam Jumper Output [Watts] - this is the signal power at the output of the foam
jumper cable in the site for the given antenna and VRAL setting (see “VRAL for Foam
Jumper Output”, below). This constant is used when making power measurements,
comparing the measurements to pass-fail limits, and when displaying the power meter
scale.

VRAL for Foam Jumper Output - this value is used along with the Foam Jumper
Output [Watts] constant. It defines the VRAL setting that will result in the power
entered into the foam jumper output.

Foam Jumper Loss[dB] - this constant defines the signal loss between the antenna
ports and the output of the foam jumpers. You can enter this value, if known, or use the
Test System to measure the loss.

TDMA Test Port Cal. Constant — this constant is used to account for losses and gains

in the Test System when using the Cellular Adapter to make power measurements. The
value itself is a combination of several factors; it is simpler in most cases to let the Test
System measure this value. For more information on this constafiffhe TDM A

Test Port Cal. Constant™ on page 128.

NOTE: If you are testing at th€X Antenna Ports, you will not need to provide values for thiBVA
Test Port Cal. Constant. If you are testing at theX Test Port, you do need to
provide values for th@DMA Test Port Cal . Constant. The steps used for defining
the TDMA Test Port Cal. Constant are giveri Measuringthe TDMA Test Port Cal.
Constant:" on page 123.
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If the Short Form Pri nt out parameter issetto 1 (short form printing), these
additional calibration constants are used by the Test System (and appear in the
Enter/View Calibration Files Menu):

« Antenna ERP [Watts} this is the target Effective Radiated Power (ERP) level at the
antenna for the current antenna number.

« Antenna Gain [dB} the gain figure for the antenna used. This value is taken into ac-
count when calculating the ERP from power measurements taken at the foam jumper
cable.

» Antenna Cable Loss [dB]the loss (in dB) between the hatchplate and the connection
to the antenna. This value is also used when calculating the ERP.
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Entering Calibration Data

Two methods are provided to enter values for calibration constants. If you already
know the power settings and cable losses, you can use direct entry. If you do not
know these values, you can use the Test System to measure them and fill in the
values.

Direct Entry of Calibration Constant Values:

1.

2.

3.

NOTE:

From the Software’s Main Menu, scroll to and selgter / Vi ew Cal i brati on
Files.

ScrolltoCel | Site Nunber and enter the number for the site you are currently
defining.

Scroll toAnt enna Nunber and enter the current antenna number.

Scroll down and enter values for the following calibration constants:

0 Foam Junper Cutput [Watts]

0 VRAL for Foam Junper Qutput

0 Foam Junper Loss [dB]

0 TDMA Test Port Cal. Constant

Enter theTDMA Test Port Cal . Constant value if you plan to do testing at the TX
Test Port. Otherwise, you do not need to provide a value for this constant. You can measure
this value by following the steps frivieasuring the TDM A Test Port Cal. Constant:" on

page 123.

5.

6.

7.

The entry part is now complete. If you would like to save the new entries to a memory
card, seé Storing Calibration Files' on page 127.

If you want to define calibration constants for other antennas or sites, repeat steps 2
through 5 until all site-antenna combinations have been defined.

PressRet ur n (k5). If you did not save the file, you will be asked if you would like to
save it now. To continue without saving prisies(k2). You will then be returned to the
Software’s Main Menu.
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Using the Test System to M easur e Calibration Values:

If you do not know some or al of the calibration values, the Test System can
measure them for you. The following values can be measured by the Test System:

O TDVA Test Port Cal. Constant
0 Foam Junper Loss
0 TX Antenna Port Cable Loss [dB]

NOTE: Thelast value, TX AntennaPort Cable Loss[dB] is not asite-antennacalibration constant, but
isacorrection factor used by the Test System. See" TX Antenna Port CableLoss' on page
153 for details on this value.

Measuring the TDMA Test Port Cal. Constant:

1.

»
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From the Software’s Main Menu, scroll to and selgater / Vi ew Cal i brati on
Files.

ScrolltoCel | Site Nunber and enter the number for the site you are currently
defining.

Scroll toAnt enna Nunber and enter the current antenna number.

Scroll toMeasure Cal i bration Constants and press the knob.

Scroll to the lower part of the menu and make the following entries teddror m
Above Tests Using:

a.
b.
c.

Measurement Port -selecfTX Antenna Port or TX Test Port.
Channel Nunber - enter the channel number to perform the measurement at.
VRAL - enter the power level setting that you would like to use for making the
measurement.

Send Control Conmands to MSC- set this torES to have the Software
control the base station for the tests. If séti@you will have to turn on the
transmitter manually when prompted.

Radi o |1 D Nunber - (this field will not be displayed end Cont r ol
Commands t o MSCis set taNO) enter the ID number of the radio to be used for
the test.

DCCH | D Nunber for Antenna x - (this field will not be displayed Bend
Control Commands to MSCis set toNo) enter the DCCH ID Number for
antenna x. This number may be the same as the Radio ID Number in some sites.

Scroll toMeasure TDMA Test Port Cal . Constant and press the knob.

Make the connections shown in the connection diagram. If you are not using a modem
for control of the MSC, you will also need to turn the transmitter on after making the
connections (prompts at the top of the display will indicate when this needs to be done).
PressCont i nue (k2) after making the connections.

You will be prompted to reconnect the foam jumper to the Antenna Port (if testing at
the TX Antenna Port) and move the test cable connection to the TX Test Port. Change
the connection, make sure that the transmitter is on (if you are not using a modem for
control of the MSC), and pre€ont i nue (k2).
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10. After making the measurement of the TDMA Test Port Cal. Constant, you will be
returned to the screen for measuring the calibration constants. If you do not need to
measure other losses, press Ret ur n (k5) to return to the Software’s Main Menu.

11. The measurement part is now complete. If you would like to save the new entries to a
memory card, seeStoring Calibration Files" on page 127.

12. If you want to define calibration constants for other antennas or sites, repeat steps 2
through 11 until all site-antenna combinations have been defined.

13. PresRet ur n (k5). If you did not save the file, you will be asked if you would like to
save it now. To continue without saving prisies(k2). You will then be returned to the
Software’s Main Menu.

NOTE: The measuredDVA Test Port Cal . Constant is unigue to the Test System being
used. Do not share the constant values on other Test Systems or inaccurate measurements may
result. You should create individual constants for each Test System you use.
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M easuring the Foam Jumper Loss:

1. From the Software’s Main Menu, scroll to and selet er / Vi ew Cal i brati on
Files.

2. ScrolltoCel | Site Nunber and enter the number for the site you are currently
defining.

3. Scroll toAnt enna Nunber and enter the current antenna number.

Scroll toMeasure Cal i bration Constants and press the knob.

5. Scroll to the lower part of the menu and make the following entries Beddror m

Above Tests Using:

a. Measurenent Port -selecfTX Antenna Port or TX Test Port.

b. Channel Nunber - enter the channel number to perform the measurement at.

c. VRAL - enter the power level setting that you would like to use for making the
measurement.

d. Send Control Conmands to MSC- set this torES to have the Software
control the base station for the tests. If séti@you will have to turn on the
transmitter manually when prompted.

e. Radi o I D Nunber - (this field will not be displayed Bend Cont r ol
Conmands t o MSCis set taNo) enter the ID number of the radio to be used for
the measurement.

f. DCCH I D Nurmber for Antenna x - (this field will not be displayed Bend
Control Comuands t o MSCis set tdNO) enter the DCCH ID Number for the
site. This number may be the same as the Radio ID Number in some sites.

Scroll toMeasur e Foam Junper Loss and press the knob.

7. Make the connections shown in the on-screen connection diagram using the TX

Antenna Port cable between the Test System and the base station. If you are not using

a modem to control the MSC, you will also need to turn the transmitter on after making

the connections (prompts at the top of the display will indicate when this needs to be

done).

PressCont i nue (k2) after making the connections.

9. A second connection diagram will instruct you to add the cable being tested. In this
case, the Foam Jumper. Add the cable and @®stsi nue (k2).

10. The Test System will measure and calculate the loss in the Foam Jumper. If you are
testing at the TX Antenna Port, you will get a prompt to reconnect the Foam Jumper.
Do so, and presont i nue (k2). You will be returned to the menu used for measuring
the calibration constants.

11. The measurement is now complete. The measured value is shown on the display next
to the title,Foam Junper Loss [dB].

12. If you want to define calibration constants for other antennas or sites, repeat steps 2
through 11 until all site-antenna combinations have been defined.

13. PressRet ur n (k5) to return to the Enter/View Calibration Files menu. If you would
like to save the measurement to a memory card, Seing Calibration Files' on
page 127. PressRet ur n (k5) again to get to the Software’s Main Menu. If you did not
save the file, you will be asked if you would like to save it now. To continue without
saving presslo (k2). You will then be returned to the Software’s Main Menu.

»
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Measuring the TX Antenna Port Cable L oss:

1.

10.

11.

12.

13.

From the Software’s Main Menu, scroll to and selgter / Vi ew Cal i brati on

Files.

ScrolltoCel | Site Nunber and enter the number for the site you are currently

defining.

Scroll toAnt enna Nunber and enter the current antenna number.

Scroll toMeasure Cal i brati on Constants and press the knob.

Scroll to the lower part of the menu and make the following entries teddror m

Above Tests Using:

a. Measurenent Port -selecfTX Antenna Port or TX Test Port.

b. Channel Number - enter the channel number to perform the measurement at.

c. VRAL - enter the power level setting that you would like to use for making the
measurement.

d. Send Control Conmands to MSC- set this torES to have the Software
control the base station for the tests. If séti@you will have to turn on the
transmitter manually when prompted.

e. Radi o | D Nunber - (this field will not be displayed $end Cont r ol
Conmands t o MSCis set taNo) enter the ID number of the radio to be used for
the measurement.

f. DCCH I D Number for Antenna x - (this field will not be displayed Bend
Control Commands t o MSCis set tdNO) enter the DCCH ID Number for the
site. This number may be the same as the Radio ID Number in some sites.

ScrolltoMeasure TX Antenna Port Cabl e Loss (Parm #12) and press

the knob.

Make the connections shown in the on-screen connection diagram using a test cable

between the Test System and the base station. If you are not using a modem to control

the MSC, you will also need to turn the transmitter on after making the connections

(prompts at the top of the display will indicate when this needs to be done).

PressCont i nue (k2) after making the connections.

A second connection diagram will instruct you to add the cable being tested. In this

case, the TX Antenna Port Cable. Add the cable and passi nue (k2).

The Test System will measure and calculate the loss in the TX Antenna Port Cable. If

you are testing at the TX Antenna Port, you will get a prompt to reconnect the Foam

Jumper. Do so and pre€snt i nue (k2). You will be returned to the menu used for

measuring the calibration constants.

The measurement is now complete. The measured value is shown on the display next

to the title,TX Ant enna Port Cabl e Loss [dB].

If you want to define calibration constants for other antennas or sites, repeat steps 2

through 11 until all site-antenna combinations have been defined.

PressRet ur n (k5) to return to the Enter/View Calibration Files menu. If you would

like to save the measurement to a memory card, Seing Calibration Files' on

page 127. PressRet ur n (k5) again to get to the Software’s Main Menu. If you did not

save the file, you will be asked if you would like to save it now. To continue without

saving presslo (k2). You will then be returned to the Software’s Main Menu.
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Storing Calibration Files

In most cases, you will want to save your calibration constant entries to amemory
card for later use. This allows you to quickly change site and antenna
combinations without the need to enter any calibration constants.

1.

2.

6.

NOTE:

Make sure that you have an initialized memory card in the MEMORY CARD slot on
the Test Set'’s front panel.

From the Software’s Main Menu, scroll to and selggter / Vi ew Cal i brati on
Files.

ScrolltoCel | Site Nunber, selectit, and enter the value for the site data you
would like to load.

Scroll toAnt enna Nunber, select it, and enter the value for the antenna number you
will be testing at.

If the values undetAntenna Calibration Constants” do not match your
desired setting for this site-antenna combination, modify them using the stepsin

" Entering Calibration Data" on page 122.

Once the values are correct, press Store  (k2) and the datawill be saved to anew file.

If the card already contains a calibration file for that site-antenna combination, you will
receive this message: “Duplicate file name” . Y ou may then choose to overwrite the
existing file (press Yes (k1); the previous values will be lost), or to continue without saving
anything (press No (k2)).
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The TDMA Test Port Cal. Constant

NOTE: In normal use, you will not be entering values directly for the TDMA Test Port Cal .
Const ant . You would use the Test System to measure the constant, as described in " Using
the Test System to Measure Calibration Values:" on page 123. Thissectionisprovided for
informational use only.

The TDMA Test Port Cal. Constant contains information on the Test System’s
gain, losses, and coupling factoFbis constant is only required when you are
performing tests using the TX Test Port.

The number returned by the calibration constant measurement is a combination of
several values and is created in the following format:

SXXYY Zz2Z2Z2.2Z

S - the first character is thégs. A negative sign indicates an error during the
measurement. If you encounter negative values for this constant, you should
re-measure the constant, paying close attention to the cable connections and
transmitter control (if not using site control via the MSC).

XX -the next two character places are filled in with the loss value (in dB) through
the PCS Interface. The Interface has a range of analyzer attenuation of 0 to 40 dB.

YY - the following two cheacters are generated from tfBMA Gai n field of the
Test System. Available gain steps are 0, 6, 12, and 18 dB.

ZZZ.ZZ - the final element of the constant is a coupfator (in dB) for the
Test System and the TX Antenna Port to TX Test Port.

NOTE: The measured TDMVA Test Port Cal . Const ant isunique to the Test System being
used. Do not share the constant values on other Test Systems or inaccurate measurements may
result. Y ou should measure a separate constant for each Test System you use.
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Loading Calibration Valuesfrom a Memory Card

Follow these steps to load calibration constants for a given site and antenna:

1.

wnN

NOTE:

From the Software’s Main Menu, scroll to and selet er / Vi ew Cal i brati on
Files.

ScrolltoCel | Site Nunber and enter the current site’s value.

Scroll toAnt enna Nunber and enter the number of the antenna you plan to test next.
Now that the Software has the site-antenna combination, you can presathél)
USER key to load the constants. If the file values are different that those already
displayed, you will see them updated on the lower part oEtheer / Vi ew

Cal i bration Fil es screen.

If the Test System finds no file that matches your entries for site and antenna number, you will

receive this message: “File name is undefined”. Fix this by correcting the site number and-or
antenna number entries or create a new calibration file for that site-antenna combination. See
also" Listing (Cataloging) Calibration Files' on page 130 for instruction on viewing the
calibration files on a memory card.

5. PressRet ur n (k5) to return to the Software’s Main Menu.
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Listing (Cataloging) Calibration Files

Often, you will want to seeif calibration files exist on a given memory card or
look to see if afile has been generated for a particular site-antenna combination.
This can be done by catal oging the memory card that is currently in the slot on the
Test Set’s front panel. Follow these steps to view files on a given card:

1. Insert the card you want to read into the slot on the Test Set’s front panel (for
calibration files, this is usually an SRAM card).
2. If you are at the Software’s Main Menu, you can catalog the card by pré&¥sing
Car d (k3). A list of all files on the card will be displayed on the screen. Here are the
common file types and typical appearance:
* CcPCSTDMA, IPCSTDMA, - these are program files and may not appear on your
SRAM cards.
» pPCSTDMA, pxxxxxx - files beginning with lower-case “P” are procedure files.
» UuFRP_xx - these are frequency plan files, where the xx indicates the cell site
number.
e uC_xx_yy - these are calibration files. xx indicates the site number and yy the
antenna number.

NOTE: You can also catalog the card in thet er / Vi ew Cal i brati on Fi | es menu by using
CAT Card (k4).

3. When you are finished viewing the files on the card, pGesg i nue (k2) to return to
the previous menu.
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Purging (Deleting) Calibration Filesfrom a Memory Card

Y ou can always overwrite an existing calibration file using the stepsin " Storing
Calibration Files' on page 127. But if you have files on a card that you no longer
use and you would like to purge (delete) them to create more space on the card,
use the steps below:

First, anote about file naming on the card:

File-naming of calibration files is automatic; you cannot assign unique names.

All calibration files created by the Test System begin with “uC_".

To this prefix, the cell site number is appended, followed by another underscore.
Finally, the antenna number is added to the end.

As an example, the calibration file created for site number 12, antenna 3 would be
named: uC_12 3.

Follow these steps to purge a calibration file:

1.

2.

From the Software’s Main Menu, scroll to and sel&ater / Vi ew Cal i brati on
Files.

Insert the memory card containing the calibration files into the slot on the Test Set's
front panel.

If you would like to see all the files on the card before purging any, follow the steps in
"Listing (Cataloging) Calibration Files' on page 130 before going on.

ScrolltoCel | Site Nunber and enter the value that corresponds to the file you
wish to purge.

Do the same foAnt enna Number . With these two values you have identified a
unique calibration file name.

PressPur ge (k3).

As a safety check, you will be asked to confirm that you want to purge that particular
file. If you still want to purge the file, pre¥es (k1) and the file will be purged.
Otherwise, presllo (k2) and no action will be taken.

You may now purge other files by repeating step 3. through step 7. If you have finished
purging files, presRet ur n (k5) to go to the Software’s Main Menu.
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Connections

Refer to the following sections for details on making connections:

" Connectionsto the TDMA Base Station" on page 133
"Modem Connections' on page 135

"Printer Connections' on page 137

" Connector Kit" on page 139
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Connectionstothe TDMA Base Station

Connecting the base station to the Test System requires only one cable
connection. The port used at the base station end will be determined by your
choice of Measur enent Port in the Software’s Main Menu prior tamning the
test. There arewo choices for this selectiomX Ant enna Port andTX Test
Port.

Testing at the TX Antenna Ports:

If you choose to test at the TX Antenna Ports, connections will be made as shown
in figure 73. Use the TX Antenna Port cable to connect from the antenna number
being tested to the RF IN/OUT port of the Test System.

TESTS (IBRSIC Controller)

Conhect coble ond Rress Continue. h
&Jbontinue |
Use Tk Antenno Port Cahle
EASE STATION : I
<TOMA RDAFTER? SWITCH PRMEL + I
o] HAbort
Tié Test Port
{HF 89Z21R*
0 T QUTRUT
o
o 0 T# Antenna Port
YHP 83236: for Ant #3
Figure 73 Connectionswhen testing at the TX Antenna Ports.
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Testing at the TX Test Port:

If you chooseto test at the TX Test Port, connections will be made as shown in
figure 74. Use the TX Test Port cable to connect from the TX Test Port to the
RF IN/OUT port of the Test System.

TESTS (IBRSIC Controller)

Conhect coble ond Rress Continue. h
&Jbontinue |
Use Tk Antenno Port Cahle
EASE STATION : I
<TOMA RDAFTER? SWITCH PRMEL + I
0 HAAbort
Tié Test Port
{HF 89Z21R*
0 T QUTRUT
o
o 0 T# Antenna Port
YHP 83236: for Ant #3
Figure 74 Connectionswhen testing at the TX Test Port.
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Modem Connections

Figure 75 shows the connections between the Test System, modem, and PC (if
oneisused). Part numbers for cables and adapters are indicated in the figure.

HP 8921
Rear Panel
Optional
| |
| Computer !
| |
| |
| i e |
RJ11 o . |
| - |
| Com 1 DB9 }
08921-61031 : Serial Connector ' 2ol |
|
- = | = = o |
= i:l ______

D;B | 0892161038 = H ’ |
| |
| |

Modem Phone
[cXeNeNeRoRo NN NN Line
— Power
08921-61015
08921-61018 1252-5568
DB25 to DB9
Adaptor
(If Needed)
Figure 75 Serial Connections for the HP 8921A, Modem and PC
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Figure 76 givesthe pin assignments for the Cell Site Test Set rear-panel serial
port. Note that there are two serial interfaces off the one connector. Serial 9is
used for printing and connection to the PC (if used). Serial 10 isused to
communicate with the M SC via the modem (if used).

This diagram is provided for reference and can be used if you need to make a
custom cable.

Test Set Rear Panel

aunosasa0 @00 G 860 6 o o

s SLeeseWE O we
T o 00 @
¥ BB
4

@ a:o :

0
O

of
o caoo ||
° -

Dol

oReZo

SERIAL PORT 10 TX

SERIAL PORT 9 TX
SERIAL PORT 9/10 GND

NO CONNECT

SERIAL PORT 9 RX

SERIAL

SERIAL Port 10 RX

(DB-9) 2 5 3 (DB-9) 3 5 T
(DB-25) 3 7 2 (DB-25) 2 7 3
— -
CONNECT to CONNECT to MODEM
PC or PRINTER
Figure 76 Serial port pin assignmentsfor the Cell Site Test Set.
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Printer Connections

Use the following figures to make the connections between the Test System and
the printer you plan to use. Diagrams are provided for the following printer types:

e Serial printer (seéigure 77)
» HP-IB and parallel printers (séigure 78)

HP 8921
Rear Panel
_____ )
RJ11 m
Serial Printer
Com 1 DB9
Serial Connector
08921-61031——='=
= =
e =]

| 08921-61038
Serial

Port ‘
08921-61015
Modem Phone
] = 0000000 _Line

Power

08921-61018 1252-5568
DB25 to DB9
Adaptor
(If Needed)
Figure 77 Connectionsfor the Test System, modem, and serial printer.
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HP-IB Printer

(ugoniny

Parallel Printer

g

Figure 78

HP 8921
Rear Panel

LN ]

6 © © 0 © O (Lo
- - cceo

@
i

©

HP 10833A, B, C

C2950A

® . E) r:
e o) ° 0o B0
- -

HP 8921
Rear Panel

e 6 2 e

50 0 0 0 o JEEmEE 7] ¢
——— 6060606 Jo o

® ®

5500600066600
006000066060960

Connectionsfor the Test System and printer (HP-1B and parallel).
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RJ11(m) to DBY(f), 7 ft.

Connector Kit

A cablekit for use with the Software can be used to supply the required parts to

connect the Test System to the base station equipment and modem. The

HP 83202A Option 093 Cable Accessory Kit supplies serial cables, RF cables and

adapters needed to connect the Test System for testing. Refer to table 2 for alist of

parts included with the HP 83202A Option 093 Cable Accessory Kit.

HP 83202A Option 093 Cable Accessory Kit Contents.
Part .
Part Number Quantity Use

Adapter, N(m) to BNC(f) 1250-0780 1 Adapts PCS Interface RF IN/OUT to BNC.
Adapter, SMA(m) to BNC(f) | 1250-1200 2 Connects to base station TX Test Port.
Adapter, DB25(f) to DB9(m) | 1252-5568 1 Serial cable (modem) adapter.
Cable assembly, 08921-61010 1 Connects the base station TX Antenna Ports
N(m) to N(m), 10 ft. to the Test System RF IN/OUT port.
Cable assembly, 08921-61011 2 Connectsthe base station TX Test Port to the
BNC(m) to BNC(m), 10 ft. Test System RF IN/OUT port.
Cable assembly, 08921-61015 2 Serial (modem) cable.
RJ11(m) to RJ11(m), 25 ft.
Adapter, RJ11(f) to DB25(m) | 08921-61018 1 Serial (modem) adapter.
Cable assembly, 08921-61031 1 Splits the serial path to allow connection to
RJ11(m) to dual RJ11(f) modem and PC.
Cable assembly, 08921-61038 1 Connects the Test System serial path to aPC

or printer.
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Data Collection (Saving and Retrieving Test Results)

NOTE:

The Software has the capability to save test results (from the Full Cell Site Test
and Radio Test modes) to an SRAM memory card for archival or printing at a
later time. Once test result files are on amemory card, a software utility can be
used to print the results or transfer them to a printer.

Y ou can also send test results to a PC for collection. Thisiscovered in " Printing Results to
a PC viathe Serial Port" on page 202.

Configuring for Data Collection to a Memory Card

Y ou make entriesinto the Cnf g: Ext er nal Devi ces screen to enable data
collection.

To Configure External Devices entriesfor Data Collection:

1. If the Software is running, exit it by pressing the Exi t (k5) USER key from the
Software’s Main Menu.

Press the TESTS key.

Scroll to and sele@nf g: Ext er nal Devi ces fromtheSET UP TEST SET list.
Scroll to the first availabl€al | i ng Nane field and press the knob.

gk owd

Choi ces menu and sele®@ATA COLLECTI ON. With previous revisions of

firmware, you will have to use the text characters to enter the 81Amg Cinto the

Cal I i ng Nane field. The entry will look like:
1 DATA C

When finished entering th@al | i ng Nane, scroll toAddr and press the knob.
7. Using the DATA keys, enter a number into tkikdr field. For data collection to a
memory card, enter 1.

o

The Software supports data storage on Logical Interchange Format (LIF) and
Disk Operating System (DOS) disk formats. Storage can be to any of the
following file types:

» ASCII files under LIF
» BDAT files under LIF
* HP-UX files under LIF
* DOS files under DOS

Y ou will be specifying the file type with the entry you make into the Opt i ons
field immediately below DATA COLLECTI ON. If no file typeis entered, and the
card format is LIF, the Software will select an HP-UX file type.
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If nofiletypeis entered, and the card format is DOS, the Software will select a
DOSfiletype. For example, if you are using a DOS file and you are not using an
extension on the file name, the entry on this screen will look like:

1 DATA C 1

If you are using an ASCII, BDAT or HP-UX file, you can specify the number of
records allocated to the file. The DOS file is automatically updated as dataiis
stored, so record allocation is not required. If you are using HP-UX files, you will
have to enter REC= to establish a usable number of records. REC=20480 setsthe
size to be the same as the default number of 256 byte records used for ASCI| files
(80 x 256). Y ou can enter the REC= after the file type. For example, to use an
ASCII file with 200 records of 256 bytes each, you will enter ASCI | REC=200
into the Opt i ons field.

NOTE: For some instrument firmware revisions, REC= and ASCl | REC= will appear in the
Choi ces menu. In this case, you may select REC= or ASCI | REC=, enter the number of
records using the DATA keypad, then select Done, instead of typing in each character
individually.
The display will appear as follows:
1 DATAC 1
ASCII REC=200
The default number of records, used when no REC= entry is made, is 80.
NOTE: The size of the datacollection files created by the Software may becomeimportant if you have

limited memory space on the card. With the default ASCII file and 80 records, afile of
approximately 20 KB will be created on the card.

Itemsin the Opt i ons field can be separated by a comma or a space.
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Using Data Collection when Running Tests

The data collection feature stays “on” once you have performed the steps in
" Configuring for Data Collection to a Memory Card" on page 140. Each time you
run the Software you will be prompted for a new file name (or you can use a
previous name and overwrite the existing file).

Data collection files are automatically created on the memory card based on the
name you enter at the start of testing. The Software appends “_d” to your file
name so that the files are easily recognized on the memory card.

Once you have finished with your testing and have the test results in files on the
memory card, follow the steps ifRetrieving Data from a M emory Card" on page
143 to transfer the data to a PC or printer.

Turning Data Collection Off

Follow the steps i To Configure External Devicesentriesfor Data Collection:" on
page 140, except set the Addr entry to zero (0). This will allow you to leave the
other information in th€nf g: Ext er nal Devi ces screen. You can then turn
data collection back on by changing #air field entry back to 1.
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Retrieving Datafrom a Memory Card

A software utility that isincluded in every HP 8921A Cell Site Test Set is used to
transfer data files from the memory card to aserial printer, an HP-IB printer, or a
PC viathe serial port.

NOTE:

Loading and running the software utility will replacethe PCSTDMA Software in the memory
space of the Test Set. This meansthat you will have to reload the PCS TDMA Software when
you are done with file transfer. For this reason, it is best to do transfers in groups and not at a
time at which you will need to test cell sitesimmediately thereafter.

Transferring Data to a Printer viathe Serial Port:

1. If the Software is running, exit it by pressing the Exi t (k5) USER key from the
Software’s Main Menu.

2. Check to make sure that your serial printer is on and set up to print once the serial data
is sent.

3. Press the TESTS key.

Scroll toSel ect Procedure Location: and press the knob.

In theChoi ces menu, scroll tdRkOMand press the knob. This allows the loading of

various utility programs resident in the Test Set.

Scroll toSel ect Procedure Fil enane: and press the knob.

In theChoi ces menu, scroll down the list 6l LE_XFER and press the knob.

Run the utility software by pressiiyn Test (k1).

You will be prompted to insert the SRAM card that contains the data collection files.

Insert your card and pre€snt i nue (k1).

10. The file transfer menu will be shown. Scroll@oet put Port and press the knob until
it showsSeri al Port, 9600 baud. This configures the software to send the data
out the serial port (serial 9).

11. Next, scroll down the list of file names to the file you want to transfer and press the
knob. An asterisk (*) will appear next to the name. You can send more than one file at
a time. Scroll to any other files you would like to transfer and press the knob to get the
asterisk.

a &

© o N

NOTE:

All files on the SRAM card are displayed, not just the data collection files. If you attempt to
transfer files that are not data collection data, unexpected results at the printer can occur. Also,
transferring code files can result in many pages of code being printed. Look for files with “_d”
appended to the name, indicating that they are true data collection files.

12. When all files to be transferred have been selected, scroll$tpant Tr ansf er
and press the knob. The data will be sent out the serial port to the printer.
13. When finished printing, you can select other files and transfer them or exit the software
utility by scrolling toExi t Dat a- Col | ecti on- Fi | e- Tr ansf er and pressing
the knob.
14. To use the Software again, rerun it by following the step$igp 2: Load and Run
the Lucent PCSTDMA BS Test Software" on page 25.
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Transferring Data to a Printer viathe HP-I1B Port:

1. If the Softwareis running, exit it by pressing the Exi t (k5) USER key from the
Software’s Main Menu.

2. Check to make sure that your HP-IB printer is on and set up to print once the data is
sent.

3. Pressthe TESTS key.

ScrolltoSel ect Procedure Location: and press the knob.

In theChoi ces menu, scroll tdRkOMand press the knob. This allows the loading of

various utility programs resident in the Test Set.

Scroll toSel ect Procedure Fil enane: and press the knob.

In theChoi ces menu, scroll down the list t6l LE_XFER and press the knob.

Run the utility software by pressiiyn Test (k1).

You will be prompted to insert the SRAM card that contains the data collection files.

Insert your card and pre€snt i nue (k1).

10. The file transfer menu will be shown. Scroll@ot put Port and press the knob until
it showsHPI B, Addr 701. This configures the software to send the data to an HP-
IB printer at an address of 701.

11. Next, scroll down the list of file names to the file you want to transfer and press the
knob. An asterisk (*) will appear next to the name. You can send more than one file at
a time. Scroll to any other files you would like to transfer and press the knob to get the
asterisk.

a &

© 0N

NOTE: All files on the SRAM card are displayed, not just the data collection files. If you attempt to
transfer files that are not data collection data, unexpected results at the printer can occur. Also,
transferring code files can result in many pages of code being printed. Look for files with an
“_d” appended to the name, indicating that they are true data collection files.

12. When all files to be transferred have been selected, scroll$tpant Tr ansf er
and press the knob. The data will be sent out the HP-IB printer.
13. When finished printing, you can select other files and transfer them or exit the software
utility by scrolling toExi t Dat a- Col | ecti on- Fi | e- Tr ansf er and pressing
the knob.
14. To use the Software again, re-run it by following the step$iap 2: L oad and Run
the Lucent PCSTDMA BS Test Software" on page 25.
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Transferring Data to a PC via the Serial Port:

1. If the Software is running, exit it by pressing the Exi t (k5) USER key from the
Software’s Main Menu.

2. Connect the Test System to your PC using the serial porti¢see 87 on page 167).

3. Load a PC software utility for communicating on the serial port and logging and storing

text files.

Use the PC utility software to prepare the PC to receive a text file via the serial port.

Press the TESTS key.

Scroll toSel ect Procedure Locati on: and press the knob.

In theChoi ces menu, scroll tdRkOMand press the knob. This allows the loading of

various utility programs resident in the Test Set.

Scroll toSel ect Procedure Fil enane: and press the knob.

9. IntheChoi ces menu, scroll down the list t6l LE_XFER and press the knob.

10. Run the utility software by pressifyn Test (k1).

11. You will be prompted to insert the SRAM card that contains the data collection files.
Insert your card and pre€snt i nue (k1).

12. The file transfer menu will be shown. Scrol@oat put Port and press the knob until
itshowsSeri al Port, 9600 baud. This configures the software to send the data
out the serial port (serial 9).

13. Next, scroll down the list of file names to the file you want to transfer and press the
knob. An asterisk (*) will appear next to the name. You can send more than one file at
a time. Scroll to any other files you would like to transfer and press the knob to get the
asterisk.

No oA

©

NOTE: All files on the SRAM card are displayed, not just the data collection files. If you attempt to
transfer files that are not data collection data, unexpected results at the printer can occur. Also,
transferring code files can result in many pages of code being printed. Look for files with an
“_d” appended to the name, indicating that they are true data collection files.

14. When all files to be transferred have been selected, scroll$tpaint Tr ansf er
and the data will be sent out the serial port.
15. When finished sending data to the PC, you can select other files and transfer them or
exit the software utility by scrolling tBxi t Dat a- Col | ecti on-Fil e-
Tr ansf er and pressing the knob.
16. Re-run the PCS TDMA Sofware by following the steps$tep 2: L oad and Run the
Lucent PCSTDMA BS Test Softwar€e" on page 25.
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Demo (Demonstration) M ode

NOTE:

A good way to become familiar with the 11807B Option 093 Softwareisto runit

in the “demo mode”. The demo mode allows you to step through the menus and
simulate testing without the need for a modem, a connection to the switch, or even
a base station to test.

In the demo mode, the system will not send commands to the MSC. But it will
perform very much the same as if actually testing a base station. In the demo
mode, the Software will still expect a frequency plan (for Full Cell Site Test
mode) and calibration files. When it gets to the point that measurements are
displayed, it provides sample numbers in order to show what the printout format
will look like.

Be aware that once the demo mode is enabled, it will stay on until you turn it off. Even if you
power off the Test Set and run the Software later, the demo mode setting is stored in
non-volatile RAM and will still be set.

Entering the Demo M ode

The “switch” used to turn the demo mode on and off is a parameter in the Test
Parameters menu. These are the steps to set the demo mode to “on”:

1. If the Software isrunning (displaying an asterisk (*) in the upper right of the display),
usethe Exi t (k5) key of the Software’s Main Menu to stop it.

2. Pressthe TESTS key to get to the TESTS Main Menu.

3. ScrolltoPar m Test Par anet er s and press the knob.

4. Once in theTESTS (Test Paranet ers) menu, press the knob again to allow
scrolling.

5. Scroll down to the parameter on the list titled7Z Test Denp Mdde and press
the knob again to leave the scrolling function.

6. Turn the knob to place the cursor on the field below the parameter name.

7. Using the DATA keys, press 1 and then press ENTER.

8. Thatis all it takes to set it up. The demo mode will be on the next time the Software is
run. If you want to run the demo mode now, press the TESTS key and then
Run Test (k1). You will return to the Software’s Main Menu in the demo mode.
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Exiting the Demo M ode

The stepsto turn the demo mode off are the same as those used to turn it on except
that you will enter avalue of 0 for the demo mode setting:

1. If the Software isrunning (displaying an asterisk (*) in the upper right of the display),
usethe Exi t (k5) key of the Software’s Main Menu to stop it.

2. Pressthe TESTS key to get to the TESTS Main Menu.

3. ScrolltoPar m Test Par anet er s and press the knob.

4. Once in theTESTS (Test Paraneters) menu, press the knob again to allow
scrolling.

5. Scroll down to the last parameter on the list, ti#&¥Z Test Denmp Mode and

press the knob again to leave the scrolling function.

Turn the knob to place the cursor on the field below the parameter name.

Using the DATA keys, press 0 and then print ENTER.

8. The demo mode is now off and will not be in effect the next time the Software is run.
If you want to run the Software now, press the TESTS key andRthenTest (k1).
You will return to the Software’s Main Menu in the normal operating mode.

No
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Editing the Parameters (Test Parameters)

The Software uses your entriesin the Test Parameters screen to customize testing,
to configure the modem, and to compensate for test cable losses. An additional
parameter allows you to run the Software in a demo mode, which is useful for
familiarization with the operation of the Test Set (see” Demo (Demonstr ation)
Mode" on page 146).

This section lists the parameters, describes their use, and gives steps for changing
them.

Accessing the Parameters Screen

Figure 79

To get to the TESTS (Test Parameters) screen, follow these steps:

1. If the Software isrunning (displaying an asterisk (*) in the upper right of the display),
usethe Exi t (k5) key of the Software’s Main Menu to stop it.

2. Pressthe TESTS key to get to the TESTS Main Menu.

3. ScrolltoPar m Test Par amet er s and press the knob. The Parameters menu is
now ready for editing (sefégure 79).

TESTE (Teszt Porameters)
Forin# Descrirtion
Yaolue Uhits

1 Add TH Power [0=no 1=foil Z=alwavsl ElFrint All
2 Alarm Clock Start [O=no l=syes]

3 Short Forw Printout [O=no l=ves] MHelp |
4 Print Power [O=spec 1=Foom Z=ERFI

3 Exit Power Meter[O=no x=times in specl Hifoin Menu
6 M5C Baud Rate [walid test zet rangel

B HSC Data Lenath [7 or 3]

| B.000000 [EERET :F GEHN

'F ANL

8 M5C Parity [0=0 1=1 Z=none 3J=even 4=oddl
9 M5C Stor Lensth [1 or 21

10
11
12
13

MSC Transmit Lower Case [0=normal 1=lwcl
TOMA Mumber of Averoges for Reodings

TH Antenna Port Coble Loss

£ZZZ2 Test Deno Mode [O=normal l=demol

*EC AL
DDER
DECODER

RADIOD IHT

flare

The Test Parameters screen.
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ParametersList and Descriptions
1. Adj TX Power

Y ou may set the conditions for adjusting the transmitter power when running the tests
asfollows:

* No - With this setting, you will never be prompted to adjust the power level. The
power will be measured and reported and the testing will continue. The adjustment
meter display will not be seen.

« Fail -Ifyou select the “fail” setting, you will only be allowed to adjust the power
level if the measured level is outside of the specifications you have defined. The
adjustment meter display is used in this case. If the measurement is within the
specification, the test continues uninterrupted.

« Al ways -This setting will cause the tests to pause every time a power reading is to
be taken to allow you to make adjustments to the transmitter power. The adjustment
display is used for this purpose.

2. Alarm Cl ock Start

You can use the Alarm Clock feature of the Software to start a testing sequence at a
specified on timeSee " Alarm Clock M ode" on page 116 for details of alarm clock
mode usage.
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3. Short Form Pri ntout

The Software’s standard printout is a line-by-line list of each test as it is run, with
measured results, specification limits, and pass-fail status. You may be familiar with
the use of a “short form” printout which summarizes the results for multiple radios on
a single page. Set this parameter to 1 (yes) if you would like to get the short form

printout rather than the full-length version.

CELL SI TE FCC RECORD

Cell Site Identification: 1 ~ Operator’s Signature
Equipment Used: Hewlett-Packard,8921A,3612A03050,A.16.00

Equipment calibration Date

Date [MM/DD/YY] 100996  Time [HH.MM] 09.43

Lucent PCS TDMA base station tests

Signal level at TX test port for TX antenna 0 dBm
TX antenna 0 Gain dB Cable loss dB
Page of

Cell Site Identification: 1 ~ Operator’s Signature

|Radio ID | Carrier Power Level
| | Frequency Calculated

Peak Frequency
Deviation |

|ID #|Chan|Channel [Meas |Foam |Foam | Ant | Eff | |Adj |Alt [Alt2 |

| | No|Freq |Freq |IJmpr|Jmpr |Gain | Rad |EVM |Chan |Chan |Chan |

| MHz |Err |Watts| dBm | (-) | Pwr| [Pwr [Pwr |Prw |

| |Hz | | |Loss|(ERP)|% |dB |dB |dB |

[ | | [dB |Watts] | | | |

| | | [ | [ | [

0232|1936.980| 5| 1.6| 32.0| 10.0] 15.9| .9]-45.0]-46.0|
| | | [ [

0 234|1937.040| 5| 1.6]| 32.0| 10.0| 16.0| .9]-46.0]-47.0|
| | | [ [

0 236|1937.100| 6| 3.9| 36.0| 10.0] 39.4| .9]-49.0|-50.0|
| | | [ | [ | [

Figure 80 Short form printout example.
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4, Print Power

NOTE: This parameter entry isused only if the Short Form Pri nt out parameter is set to
1 (yes).

Setting choices for this parameter are:

« 0 =spec - prints all output power values based on specified values.

e 1 =Foam - prints the foam jumper output power value based on measurements;
prints the ERP output value based on specified values.

e 2 =ERP - prints all output power values based on measurements.

5. Exit Power Meter

If you set Parameter numberAdj TX Power) to allow adjustments to power
levels, you will see a simulated analog meter on the display of the Test Set. The
setting for theExi t Power Met er parameter has the following effect:

» No - With this setting, the Software will wait in the analog meter mode until you
press the&Cont i nue (k2) key, even if the power falls within your defined
adjustment limits.

* X=tinmes in spec - With this entry, the Software will stay in the analog meter
mode until it has measured power within your defined range as many times as are
set in this Parameter. For example, if you enter an 8, the Software will compare
your value to the adjustment limits and if it meets them for eight consecutive
readings, the analog meter is automatically exited and testing continues.
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6.

NOTE:

MSC Baud Rate

Parameters 6 through 10 are used to set up serial communications. Normally, you will only
have to enter these once unless you change modem settings or have multiple MSCs (using
different data rates and so forth) to connect to.

10.

Enter the baud rate used by your switch when communicating viaa modem. Typical
entries for this parameter are 2400 and 9600 baud. This number can be entered
directly using the DATA keys.

MSC Data Length

Select from either 7 or 8 bitsfor your serial communication data link. This number
can be entered directly using the DATA keys.

MSC Parity

Set to match your communication link to the M SC. Enter the number value to indicate
your desired setting asindicated below:

0 - zero parity

1 - ones parity

2 - parity equals “none”
3 - even parity

4 - odd parity

MSC Stop Length

Enter the number of stop bits that matches your communication link with the MSC.
You can choose 1 or 2 stop bits. Enter these values directly, using the DATA keys.

MSC Transmit Lower Case

To communicate with some MSC sites, it is necessary to send commands only in
lower case. If this is true for your MSC, set this parameter to 1 and any commands
entered in upper case will be automatically converted to lower-case characters before
they are sent to the switch.
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11. TDMA Number of Averages

12,

13.

If you have run multiple tests and see that one or more of the TDMA measurements

vary substantially from test to test, you can add averaging to “smooth out” this
variability and improve your test results. Simply enter the number of averages you
would like to be used for each TDMA measurement (the default value is 1; no
averaging is performed)

TX Antenna Port Cabl e Loss

This value is used to represent the loss in the test cable that you use to connect your
base station’s output to the input of the Test System. If you already know the RF loss
(in dB) of your cable for the frequencies you test at, simply enter the number into this
field. If you do not know the loss, you can measure it using the Enter/View
Calibration Files menusde " M easuring the TX Antenna Port Cable Loss:" on

page 126).

7777 Test Denp Mode
Use this parameter to put the Software into the “demo mode.” The demonstration
mode will let you run the tests without really testing or connecting to a base station.

This allows you to become familiar with Software’s operation. For deta@d$,Demo
(Demonstration) Mode" on page 146.
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Changing Parameter Values

Follow these steps to change settings for any parameter on the
TESTS (Test Paraneters) screen:

1.

N

Exit any Software program that may be running on the Test Set. If the Test Set is

displaying an asterisk (*) in the upper right of the display, a program is running. One

method of exiting a program isto pressthe SHIFT key, then the CANCEL key.

Press the TESTS key.

Scroll downto Parm Test Par anet er s and press the knob. Y ou will then enter

the TESTS (Test Paraneters) menu.

To access any parameter, place the cursor on the Par n¥# field and press the knob to

highlight the field. Then turn the knob to scroll up and down until you reach the

parameter that you would like to view-change (when you are “pointing” to a single
parameter, an entry area appears underneath the selection).

Press the knob again to disable the scrolling and turn the knob to move the cursor onto
theVal ue field.

Use the DATA keys to enter your value. Note that for some parameters, a number may
equate to a specific setting (for example, to set for &8 Pari ty, you would

enter a value of 3).

Repeat these steps to change other parameters that need new values. When finished
entering values, your parameter values can be saved to a memorgeeard.

" Procedure Files" on page 203.

When finished in the parameters menu, you can press the TESTS key to return to the
TESTS Main Menu. Press tiein Test (k1) USER key if you want to re-run the
Software.

Storing the Parameter Valuesto aMemory Card

See " Procedure Files' on page 203
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Printing the Parameter Values

If you would like a summary of all your entriesin the TESTS (Test Parameters)
screen, and you have aprinter connected to your Test System, you can print them.
This can be useful for record-keeping and it also allowsyou to see all the values at
once (inthe TESTS (Test Parameters) menu, you can only see the value for one
parameter at atime).

1.

Exit any Software program that may be running on the Test Set. If the Test Set is
displaying an asterisk (*) in the upper right of the display, a program is running. One
method of exiting a program isto pressthe SHIFT key, then the CANCEL key.

If you have not yet done printing with the Test System, make sure that it is configured
for printing of test results (see " Printing and Report Generation" on page 198). If
you have already done printing make sure the printer is on and that it is|oaded with
paper.

Pressthe TESTS key.

Scroll downto Par m Test Par anet er s and press the knob. Y ou will then enter
the TESTS (Test Paraneters) menu.

5. PressPrint All (k3)andtheentirelist of parametersand valueswill be sent to your
printer. Y ou should get a one-page summary as shown in figure 81.

Procedure: PCSTDVA Li brary: PCSTDVA 10/ 15/ 96 10: 26: 00 am

Parm¢ Paraneter Description Units Val ue

1 Adj TX Power [0O=no 1l=fail 2=al ways] 0. 000000

2 Aarmdock Start [0=no 1l=yes] 0. 000000

3 Short Form Printout [O=no 1=yes] 0. 000000

4 Print Power [O=spec l=Foam 2=ERP] 2. 000000

5 Exit Power Meter[0=no x=times in spec] 0. 000000

6 MSC Baud Rate [valid test set range] baud 9600. 000000

7 WMSC Data Length [7 or 8] bits 8. 000000

8 MSC Parity [0=0 1=1 2=none 3=even 4=odd] 2. 000000

9 MSC Stop Length [1 or 2] bits 1. 000000

10 MSC Transmit Lower Case [O=nornal 1=l wc] 1. 000000

11 TDVA Nunber of Averages for Readings nurber 1. 000000

12 TX Antenna Port Cable Loss dB 40. 000000

13 ZZZZ Test Deno Mde [O=nornmal 1l=deno] 1. 000000

Figure 81 Printed Summary of valuesin the TESTS (Tests Parameters) Menu.

6.

When finished, you can pressthe TEST Skey to return to the TESTS Main Menu. Press
theRun Test (k1) USER key if you want to re-run the Software.
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Editing the Specifications (Pass/Fail Limits)

The Software uses the entriesin the TESTS ( Pass/ Fai |
determine if a measurement meets your test requirements. If not, a “fail”
indication is generated on the printout (and in some cases you are able to make

adjustments ance-test).

This section lists the specification limit names, explains how they are used, and

gives steps for changing and saving them.

Accessing the Specifications (Pass/Fail Limits) Screen

Figure 82

To get to the TESTS (Pass/Fail Limits) screen, follow these steps:

1. If the Software isrunning (displaying an asterisk (*) in the upper right of the display),
usethe Exi t (k5) key of the Software’s Main Menu to stop it.

2. Pressthe TESTS key to get to the TESTS Main Menu.

3. ScrolltoSpec: Pass/Fail Lim ts and pressthe knob. The Specifications menu

is now ready for editing (sdegure 82).

TESTS (PosssFail Limits)

Spec# [Descrirtion
Lower Limit MUepper Limit Units

Outrut Fower Addustment Error
Outrut Power Error
Adiocent Channel Power

L% 3 o

Error Yector Masmitude
[ 0.000000

First Alternate Channel Power
Freauency Error

Moanitude Error

Oriain Offset

Phose Error

Second Alternate Absolute Power
Second Alternate Channel Fower

— a0 00 =) O an

—_—

Check

Urper

ElFrint All
+ EETI
Hioin Meny

Editing the TEST S (Pasg/Fail Limits).
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Specifications List and Descriptions

1.

Qut put Power Adjustment Error

These limits determine how the power meter is displayed and affects the “exit on x
good readings” settingde " Exit Power Meter" on page 151). When the power

meter display is shown, it has major tic marks that indicate the adjustment range for
power settings. If you enter + 1 dB as the limits the meter will be drawn with the ideal
setting in the center and major tic marks one dB up and one dB down from center.

Cut put Power Error

TheQut put Power Error values determine whether or not the power
measurement made in automated testing meets specifications. If you set Output Power
Error limits of + 2 dB, these will be used when a power reading is made. If the power
measured is more than 2 dB from the desired setting, a “fail” indication will result. In
general, it is best to have that put Power Adj ustnment Error limits set

narrower (smaller) than thaut put Power Error limits.

Adj acent Channel Power

These are the limits for the adjacent channel power test, which measures the power
that spills into the upper and lower adjacent channels. The limits are given in dB
relative to the in-channel signal (carrier). Typically, there is only an upper limit.

Error Vector Magnitude

This sets the limit for the Error Vector Magnitude test on the TDMA carrier.
Typically, only the upper limit is set.

First Alternate Channel Power

These are the pass-fail limits for the test that measures the amount of signal power that
leaks into the next alternate channels (two channels above and below the carrier’s
center frequency).

Frequency Error

These are the error limits for the measure of the frequency measured as compared to
the ideal center-channel frequency.

Magni t ude Error

These are the pass-fail limit settings for the magnitude error of the TDMA catrrier.
Typically, only an upper limit is used.

Oigin Ofset
The measured TDMA origin offset is compared to these limits.
Phase Error

These are the pass-fail limit settings for the phase error of the TDMA carrier.
Typically, only an upper limit is used.
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10. Second Al ternat e Absol ute Power

These are the test limits for the measure of the power in the spectrum three channels
away from the carrier. Thislimit is for the absolute signal level in that channel when
the TDMA carrier is on, so the limits are in units of dBm.

11. Second Al t er nat e Channel Power

These are the test limits for the measure of the power in the spectrum three channels
away from the carrier. Thislimit is for the signal level in that channel, relative to the
carrier signal level, so the limitsare in units of dB relative to the carrier level.
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Changing Specification (Pass/Fail) Values

These are the steps used to change the setting for any specification in the
TESTS (Pass/Fail Linits) screen:

1.

N

5.

6.

Exit any Software program that may be running on the Test Set. If the Test Set is
displaying an asterisk (*) in the upper right of the display, a program is running. One
method of exiting a program isto pressthe SHIFT key, then the CANCEL key.

Press the TESTS key.

Scroll downto Spec: Pass/ Fai |l Lim ts and presstheknob. The Test Set will
display the TESTS (Pass/Fail Linits) menu.

To access any specification, placethe cursor on the Spec# field and press the knob to
highlight the field. Then use the knob to scroll up and down until you reach the limits

that you would like to view-change (when you are “pointing” to a single specification,
two entry fields Lower Li nit andUpper Li nit) appear underneath the
selection).

Press the knob again to disable the scrolling and turn the knob to move the cursor onto
one of the limit fields.

Use the DATA keys to enter your limits.

NOTE: The pass-fail entries allow you to specify whether you want to check the upper limit, the lower
limit, or both. In most cases, the default is set to “Both”. If you want to change for upper or
lower limit checks, scroll to theheck column and press the knob. Then select frawer
or Upper in theChoi ces menu.

7.
8.

9.

Repeat these steps to change other specifications that need new limits.

When finished, you can press the TESTS key to return to the TESTS Main Menu. Press
theRun Test (k1) USER key if you want to re-run the Software.

Your pass-fail values can be saved to a memory &aed.Procedur e Files' on page

203.

Storing the Specificationsto a Memory Card

Specification limits are not stored independently, but are a part of a procedure
file. Refer to the section on creating and saving procedure files (see " Procedure
Files' on page 203).
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Printing the Specification Limits

If you would like asummary of al your entriesinthe TESTS ( Pass/ Fai |

Li mi t s) screen, and you have a printer connected to your Test System, you can
print them. This can be useful for record-keeping and it also allows you to see all
the limitsat once (inthe TESTS (Pass/ Fai |l Linits) menu, youcanonly see
the limits for the one specification at atime).

1. Exit any Software program that may be running on the Test Set. If the Test Set is
displaying an asterisk (*) in the upper right of the display, a program is running. One
method of exiting a program isto pressthe SHIFT key, then the CANCEL key.

2. If you have not yet done printing with the Test System, make sure that it is configured
for printing of test results (see " Printing and Report Generation" on page 198). If
you have already done printing make sure the printer power ison and that it isloaded
with paper.

3. Pressthe TESTS key.

4. Scroll downto Spec: Pass/ Fai |l Li nits and pressthe knob. The Test System
will display the TESTS ( Pass/ Fail Linits) menu.

5. PressPrint All (k3) andtheentirelist of specifications and values will be sent to
your printer. Y ou should get a one-page summary as shown in figure 83.

Procedure: PCSTDVA Li brary: PCSTDVA 10/ 15/ 96 01: 03: 00 pm
# Test Specification Description Units Lower Limt Upper Limt
1 Qutput Power Adjustnent Error dB -1. 000000 1. 000000
2 Qutput Power Error dB -2.000000 2. 000000
3 Adj acent Channel Power dB -26.000000
4 Error Vector Magnitude % 12. 500000
5 First Alternate Channel Power dB -45. 000000
6 Frequency Error Hz -217. 000000 217. 000000
7 Magni tude Error % 12. 500000
8 Origin Ofset dB - 30. 000000
9 Phase Error deg 7. 000000
10 Second Alternate Absol ute Power dBm -13. 000000
11 Second Alternate Channel Power dB -45. 000000
Figure 83 Printed Summary of limitsin the TESTS (Pass/Fail Limits) Menu.

6. When finished, you can pressthe TESTSkey to return to the TESTS Main Menu. Press
theRun Test (k1) USER key if you want to re-run the Software.
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When running the Full Cell Site Test mode (see" Full Cell Site Test" on page 38),
you must provide the Test System with information on the radios in the site being
tested. Thisis done using frequency plans. Frequency plans are defined on a per
site basis; you need one plan for each site that you plan to test.

Once defined, you can store your plansto a memory card and you can modify
them at alater date.

The Software supports two methods of entering the information into a frequency
plan. The first method uses an editor that is part of the Software; all plan entry is
done onthe Test Set (see" Method 1: Defining a Frequency Plan Using the Test Set"
on page 162). The second method uses an external PC as the editor; the plans are
defined and then downloaded to the Test Set for storage (see " Method 2: Defining
a Frequency Plan Usinga PC" on page 166).

161



Chapter 4, Software Reference
Frequency Plans

Method 1: Defining a Frequency Plan Using the Test Set

These steps describe the use of the Software’s editor to define, edit, and store
frequency plans using the Test Set. If you would like to save time by using a PC
to define the plansee" Method 2: Defining a Frequency Plan Usinga PC" on page

166.

a. From the Software’s Main Menu, scrollBef i ne Frequency Pl an and press
the knob (seéigure 84).

Main Menu

TESTS (IBASIC Controller)

Lboan item below.

Lartor Emulator
PUetine Freauency Flan
Enter<¥iew Calibration Files

Cell Site Under Testewsrieanuniianans 3
---- Gelected Test and Test Yariables -----
Selected Testoovvaaan Full Cell Site Test
Heazsurement Portessaanaas TH Antenna Port
Tié Antenna Port Coable Loss [dBl.veas 50
Test with PoWeEr 28t tOssssssssssranns YRAL

Uzer must set call processing to INHIBITED.

main_1

Figure 84 Selecting the Define Frequency Plan menu.
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b. Youwill seethefrequency plan menu shownin figur e 85. The display is splitinto two
parts: the top of the screen is used to perform file functions and the lower part is used
to edit the data. Scroll downto Cel | Si t e and press the knob. Enter the number for
the site that you will be defining the frequency plan for using the DATA keys. Press
the knob to enter the value.

Define Freauency Flan

TESTS (IBASIC Controller)

h to select an item belaow. WFrint |
no for Main Menu.
HLood |
Eeturn
File
FC Download
Pr=1l Site 3 MCot Cord
Edit

=Z==z=======z===z=========z=======Z==Z=======Z=======Z===== 5
Line: IO #1 Chan #: YRALT Ant #1 OCCH:

To Screen

freq_pla

Entering the site frequency plan.

c. Scroll downtoEdi t and pressthe knob. Thelower part of the screen isnow activefor
editing and the first line should show a highlighted one (1).
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Pressthel ns Li ne (k3) key several timesto add linesto the list (see figur e 86).
Press the knob and the highlight will be removed from the Li ne: field. Y ou can now
scroll to any one of the five entry fields for that line number.
UsethelLi ne: fieldsto select the different radios in the site and then fill in these val-
ues:

1.1 D # -theRadio ID number (0 to 199)

2. Chan # —the PCS-TDMA channel number (2 to 1998)

3. VRAL - Voice RAdio Level setting for that radio (0to 7)

4. Ant # — the antenna number for that radio (0 to 6)

NOTE: Typically, Antenna O indicates an omni antenna. Antennas 1, 2, and 3 are the al pha, beta, and
gamma faces. Antennas 4, 5, and 6 are the alpha’, beta’, and gamma’ faces in a six-sectored
site.
5. DCCH - set to 1 if the radio is used as a DCCH, else set to 0.
NOTE: You must have at least one DCCH radio configured for each antenna number in the frequency
plan.

Define Freauency Flan

TESTS (IBASIC Controller)

Uzse the knob to select an item below. 1 I
‘ress Retdurn for Hain Menuds
= [
Eeturn
File Ellriz Line |
FC Download
Pc=1l Site 3 H0=] Line |
Edit
s===z===z===zs=z=ss=zssszssszsssssszssszssszosx=s=: | EEETEE

Line: IO #1 Chan #: YRALT Ant #1 OCCH:

To Screen

2 1 o 1 1
2 4 22 ] 1 0
3 5 85 ] 2 1
4 & 43 0 2 0
5 7 106 0 3 1
& g &4 i 3 0
Maore
freq_plb
Figure 86 An example frequency plan.

g. To getto the next line and enter data for another radio, scroll the cursor back to the

Li ne: field and press the knob. You can now scroll down to the next line or back up
to a previous line. When on the next blank line, press the knob again to begin filling in
the data. Repeat step e. and step f. to enter all the data for a particular site.

Once you have filled in a few lines, the display will look similafitmre 86.
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. This completes the steps needed to define the frequency plan for one site. Press

Ret ur n (k5) to exit the editing mode.

To store your frequency plan, press St or e (k3) (you must have an initialized RAM
card in the dot to store your data).

. If you wish to define plans for other sites, repeat step b. through step i.
. PressRet ur n (k5) to get back to the Software’s Main Menu.
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Method 2: Defining a Frequency Plan Using a PC

Entering frequency plans using the Test Set’s user interface is somewhat
time-consuming if you have a number of sites to define. You can create frequency
plans faster with a personal computer and then download the plans to the Test Set.
You can create a number of plans in a short time and once you have defined them,
they can be reused and updated as needed. This section describes the steps used to
create and download plans using a PC.

Requirements:

0 A personal computer (PC) with an available serial communications port.

0 PC Software programs for text editing and serial communications (for example, Win-
dows Write and Terminal programs).

[ Serial cablesfor connecting the Test Set to the PC.

O Aninitialized SRAM memory card for storing the frequency plans once defined.

Summary of steps:

1. Connect the serial communications path.

2. Createthe plan.

3. Send the plan from the PC to the Test System and store the plan to a memory card.
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Connect the Test Set to your PC:

The serial connection for frequency plan transfer can be the same as that used for
testing of the radio. See" Serial Connectionsfor the HP 8921A, Modem and PC" on
page 24 if you have not already made these connections. If you do not use a
modem for MSC control, you may use asimpler setup as shownin figure 87.

Computer
e
HP 8921
| Rear Panel e
| I 00 ]
| '_I—I_|
|
| O
. ]
: Com 1 DB9
|
|
|

|
|
Serial Connector I
|
|

- = E
e é 08921-61038 F_Y: [] I - -

Figure 87 Serial Connectionsfor the HP 8921A and PC
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Createthe Freguency Plan File on the PC:

Frequency plan files created on a PC are simple. Y ou can use any text editor that
alowsyouto save afilein an ASCII format to create a frequency plan. Use the
following steps and guidelines to create a text file to download to the Test Set:

NOTE: You may need to refer to the documentation for your PC's application software for details on
opening new files, entering data, and storing the file.

1. Start your PC’s text editor program.
2. Open a new file to begin editing.
3. Create a plan for one site, using the following guidelines:
* You can enter the data in one long string or you can enter it in a tabular format.
» Separation between the numbers (delimiters) can be spaces, commas, periods, tabs,
or another non-numeric character.
* You can use text anywhere in the file to help you keep track of the numbers in the
file. When downloading the file to the Test Set, all non-numeric text is ignored.
* The first number in the file should be the Cell Site Number.
» The next line must contain values that match the Define Frequency Plan screen
fields (Line, ID #, Chan #, VRAL, Ant # (se¢able 3), and DCCH). Se&gure 88
on page 169 for an example of a frequency plan definition (again, the text is
optional and you can use other text or none at all).

Table3 Antenna numbers and equivalents

Ant #Entry Antenna Equivalent (typical)

Omni antenna

Alpha face of a sectored site

Beta face of a sectored site

Gamma face of a sectored site

Alpha’ face of a six-sectored site

Beta’ face of a six-sectored site

|0 | | W|DN|PFL| O

Gamma’ face of a six-sectored site

« Add additional lines for each additional radio, again making sure that data for each
field is entered.
» Increment the Line field by one for each additional line you use.
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Fi | enane: CELL9PLN. TXT

Cell Site 9

Line 1 I D 66 Chan 432 VRAL 3 Ant 4 DCCH 1

Line 2 ID 67 Chan 453 VRAL 3 Ant 4 DCCH 0.
Figure 88 An example frequency plan on the PC.

4. Onceyour entriesmatch the site configuration, save thefilein an ASCII format. Often,
the extension expected by file transfer programswill be .TXT, so you may want to use
that extension for your frequency plan files.

5. If you need to define plans for more than one site, repeat step 2. through step 4. until
plans for all sites have been created and saved.

6. Exit the editing program.
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Send the Plan to the Test Set:

Once you have connected the Test Set to the PC viathe serial port and defined
and saved afrequency plan, you are ready to send the plan to the Test Set. Use the

following steps:

NOTE: You may need to refer to the documentation for your PC's application software for details on
setting up serial communications, opening files, and transferring data.

1. Start the PC’s communications program that will be used to transfer the file via the
serial port.

2. Make any required settings to prepare for serial transfers. Your settings for baud rate,
data length, stop bits, and parity should match the entries in the
TESTS (Test Paranet ers) menu gee" Editing the Parameters (Test
Parameters)" on page 148).

3. From the Software’s Main Menu, scroll to and sel@eti ne Frequency Pl an.

4. Scroll to and sele®®C Downl oad. When théWaiting for data from PC.”
prompt appears, the Test Set isready to receive the file information.

5. In the PC application, open the file to be transferred or select it from the program’s
transfer menu.

6. Use the PC software to send the file to the serial port. Any characters received at the
Test Set will be posted on the display. If all is set up correctly, you should see
characters scrolling on the screen. After a pause, you will be returnedefthae
Frequency Pl an menu and the data should appear in the tablefigaee 89). If
you are not ready or able to send data, you can plesst (k1) to exit the transfer
mode.

TESTS (IBASIC Controller)
Use the knob to select an item below. WFrint |
Fress Return for Hoin Henu.
HLoad |
FEeturn
File
BFC Downlood
Cell Hite El E3Cot Cord
Edit
S S S CS S CS S CSEESCSECCECECECECEEECESECESCSESESCSESCSEESESESEEE=EE=E=E=E======= 5
Line! 1D #! Chan #!  VRAL! Ant #!  DCCH!
To Screen
£6 432 3 4 1
2 &7 453 3 4 0
Hore
Figure 89 Downloaded information in the frequency plan table.
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7. Withthecorrect Cel | Si t e number and frequency plan data displayed, press
St or e (k3). A new frequency plan will be created for that cell site number.

NOTE: If you change the Cell Site number before storing, the data will be lost.

8. If you have additional files to transfer for defining other sites, repeat step 4. through
step 7. until al files have been sent to the Test Set and stored to the card.

9. Exit the PC communications program if you are done sending files.

10. Toexit the Def i ne Frequency Pl an menu, press Ret ur n (k5).
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L oading a Frequency Plan from a Memory Card

Loading of frequency plansis automatic. All you haveto do is enter a number
intotheCel I Site fieldwhileinthe Defi ne Frequency Pl an menu and, if
the card has a plan for that site, the datawill be |loaded.

NOTE: If you are ever editing a saved plan on the Test Set and then decide not to make the changes,
pressthe Load (k2) key and the on-screen data will be overwritten with numbers from the
memory card.

Purging (Deleting) a Frequency Plan File

Frequency plans can be maintained by editing existing files. If you have plansyou
no longer use, however, you can purge (delete) the files from the memory card
using these steps.

1.

2.

»

From the Software’s Main Menu, scrollBef i ne Frequency Pl ans and press

the knob.

ScrolltoCel | Si t e, press the knob, and enter the number of the site that corresponds
to the file you wish to delete.

Scroll toFi | e and press the knob to pull up a menu of file functions.

In the file function menu choices, scrollPar ge From Car d and press the knob.

You will be asked to verify the purge operation for the cell site number entered. Press
Yes (k1) to purge the file.

PressRet ur n (k5) to return to the Software’s Main Menu.
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Printing a Frequency Plan

If you have a printer connected to your Test System you can print your frequency
plans. This can be useful for record-keeping. The following steps are used for
printing frequency plans:

1. If you have not yet done printing with the Test System, make sure that it is configured
for printing of test results (see " Printing and Report Generation" on page 198). If
you have already printed results, make sure the printer is on and is loaded with paper.

2. From the Software’s Main Menu level, scroll to and selledti ne Fr equency
Pl an.

3. Select the plan to print by scrolling@l | Si t e, pressing the knob, and entering
the site number that corresponds to the plan you would like to print.

4. Pres®ri nt (k1) and the frequency plan values will be sent to your printeficpee

90).
Frequency plan for cell 3
Li ne| ID #| Chan #| VRAL| Ant #| DCCH|
1 2 2 0 1 1
2 4 22 0 1 0
3 5 85 0 2 1
4 6 43 0 2 0
5 7 106 0 3 1
6 8 64 0 3 0
Figure 90 Example frequency plan printout.

5. If you would like to print other plans, change ®ed | Si t e number and repeat
step 4.
6. When finished, press thieet ur n (k5) key to go back to the Software’s Main Menu.
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L aptop Emulator

Overview

The Test Set has the ability to send control commandsto the switch, viaamodem,
to control the radios at the cell site. This enables the Test System to perform tests
in the shortest amount of time and with little operator intervention. The menu
used for site control viathe MSC is called the Laptop Emulator. This section
deals with detailed use of the Laptop Emulator menu.

The Laptop Emulator mode uses the IBASIC controller and serial |/O capabilities
of the Test Set to emulate aterminal device for communicationsto the MSC. The
Laptop Emulator mode can be used instead of (or in conjunction with) a separate
laptop PC.

Setup and Basic Use of the L aptop Emulator

This section outlines the steps required to configure the Test System for use of the
Laptop Emulator menu. These are the steps used in Laptop Emulator use:

1. Set up the modem for communication to the M SC.
a. Make the serial communications connections.
b. Configure the seria ports.
c. Initialize the modem.

2. Dia and Log onto MSC.

3. Send commands to the MSC.
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Set up the Modem for Communication tothe MSC

M ake the Serial Communications Connections

Connect the modem and PC (if you are using the optional PC) to the Test System
and the phone lines as shown in figure 91.

| — L]
o0 © 0 © 0 ofEEmm ‘99@
= = XX XL

08921-61038 =4

|

|

|

L - a
Q000000 i

08921-61015

HP 8921
. Rear Panel

— = Optional
OO ° ° o |
o ° @ | Computer |
| |
| |
| ! e :

|

RJ11 ' L , !
| Com 1 DB9 :
08921-61031 : Serial Connector ' 90 ] |
|
S— I = = o |
e R ,
|
|

08921-61018 1252-5568
DB25 to DB9
Adaptor
(If Needed)
Figure 91 Serial connectionsfor modem use.
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Figure 92

Configurethe Serial Ports

You need to follow these steps only once when setting up the Test System for the
first time.

The seria port information must be properly set for data communications

between the Test Set, modem, M SC, and computer (if used). Y ou will want to set

the Test System’s parameters to match the communications requirements of the
MSC. You will need to know the following MSC communication link items to set
the serial parameters:

O Baud rate
00 Datalength
O Parity

0 Stop length

To configure the serial ports, you will have to temgridy exit the Software
environment. These steps will show you how to exit the Software, make the
settings, then return to Software control:

1. From the Software’s Main Menu, presi t (k5). The Software will be stopped.

2. Pressthe TESTS key.

3. Scroll to and seled®ar m Test Par anet er s near the bottom of the screen.

4. Using the cursor to select tRar m # and modifying thé&/al ue fields, change
parameters 6, 7, 8, 9, and 10 to match the serial port settings of the MSC
(seefigure 92).

TESTE (Teszt Porameters)

Forin# Descrirtion

Yaolue Uhits
1 Add TH Power [0=no 1=foil Z=alwavsl ElFrint All
2 Alarm Clock Start [O=no l=syes]
3 Short Forw Printout [O=no l=ves] MHelp |
4 Print Power [O=spec 1=Foom Z=ERFI
3 Exit Power Meter[O=no x=times in specl Hifoin Menu
6 M5C Baud Rate [walid test zet rangel
B HSC Data Lenath [7 or 3] To Screen
| B.000000 [EERET FF GEM

8 M5C Parity [0=0 1=1 Z=none 3J=even 4=oddl
9 M5C Stor Lensth [1 or 21

10 MEC Transwit Lower Cose [O=normal 1=lwcl !
11 TOMA Humber of Averaaes for REeadinas EHCODER
12 TH Antenna Port Coble Loss DECODER
13 2222 Test Demo Mode [O0=normal l=demaol RADIO IHT

flare

Parameter screen, showing modem setup parameters.
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5. Toreturn to Software control, pressthe TESTS key followed by Run Test (k1).

6. If you have connected a computer as shown infigure 91 on page 175, set up your PC
terminal program for a serial port connection with the same settings made in the
parameters menu, above. Turn on the XON-XOFF pacing control on your computer’s
serial port (this may appear in your PC software as an item marked “Software Flow
Control”; you will want to set this to “yes” or “on”). Consult the documentation for the
communications software package that is installed on your PC if you have questions on
these, or other, settings.

NOTE:

The settings you have made in the Test Parameters screen are saved in non-volatile memory
and will be retained even if you turn the Test Set off. However, if you load another program,
the settings will be lost. You can save your settings in a “procedure file” for later use after
running other program&ee " Procedure Files' on page 203 for instructions on creating
procedure files.
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Figure 93

Initialize the M odem

These steps prepare the modem for communi cations with the MSC. You need to
do these steps only once when setting up the Test System for the first time, as the
settings will be saved within the modem when done.

In these steps, you will send pre-defined strings to the modem that will initialize it
for use with the Software. In most cases, these pre-defined strings will be all that
isrequired to properly initialize your modem. If you are unsuccessful in getting
your modem to communicate with the switch, you may need to customize the
strings. The steps for creating custom strings and a summary of the pre-defined
strings are given in " Creating User-Defined Commands" on page 186.

1. From the Software’s Main Menu, scroll to and selegpt op Emul at or
(seefigure 93).

Main Menu

TESTS (IBASIC Controller)

to select an item below.
stort test.

Uze the knab
Frezs Run tao

PLortor Enulator
Define Freauency Flan
Enter<¥iew Calibration Files
Cell Site Under Testewsrieanuniianans 3
---- Gelected Test and Test Yariables -----
Selected Testoovvaaan Full Cell Site Test
Heazsurement Portessaanaas TH Antenna Port
Tié Antenna Port Coable Loss [dBl.veas 50
Test with PoWeEr 28t tOssssssssssranns YRAL

Uzer must set call processing to INHIBITED.

main_2

Selecting the Laptop Emulator.

2. If your modem is not already turned on, turn it on now.
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3. Position the cursor at Test Modemand press the knob. In the MSC Response
window the modem should respond “OK”. This confirms that the Test Set can
communicate with the modem via the serial port.

Cell= 3 iRA ID= 122

TESTS (IBASIC Controller)
lect an item below.
1in Menu

[iFrt Full

[HFoae Uk

Return —  MSC FResronse

BTest Hoden 4t Foae Down
Dial MSC
Lartaor » Moden HReturn |

Send Login
Send Possword
Send TIrdunix Screen
Define Auto G
Auto Loain
Define User
Uzer defined
Uzer defined
Uzer defined
Uzer defined
Uzer defined
Losout

ok

O e D0 P

The Laptop Emulator screen.

»

Scroll down toDef i ne User and select it by pressing the knob.
5. To load a set of available modem commands, predsithe Name (k1) user key

(screen not shown).
6. You will use the pre-defined set for modem use. Presktide m(k5) user key (menu
screen not shown). You should see modem setup strings appear in the menu under the
lines markedJser Action x to MSC(screen not shown).
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7. You should not need to make any changes to these strings, so pressthe Ret ur n (k5)
user key. You should now have choicesof Modem I nit 1, Mbdem Init 2,and
Mbodem Save inthe Laptop Emulator menu (see figur e 95).

Cell= 3 iRA ID= 122
TESTS (IBASIC Controller)

zelect an item below.

[iFrt Full

he knob to

FFoae Up

Return WSC Reszronsze

Tezt Moden i Foge Down
Dial MSC

Lartaor » Moden HReturn |

Send Login
Send Possword
Send TIrdunix To Screen
Define Auto RF GEM
Auto Loain
ODefine User

BHoden Init 1
Modem Init 2
Modem Souve
Uzer defined 4
Uzer defined 5
Losout

Figure 95 Laptop Emulator screen after selecting the M odem user definition.

8. The modem for MSC communication can now be initialized.

a. Positionthe cursor on Modem | nit 1. Thetop of the display will show the
command string that will be sent to the modem. Press the knob to send the
command and wait for the “OK” response in the MSC Response window.

b. Position the cursor okbdem | nit 2 and select it. This sends the second
command string. Again, wait for the “OK” response.

c. If the modem accepted the two command strings, you will probably want to save
the settings in the modem. ScrollNbdem Save and press the knob. This will
save the settings in the non-volatile memory of the modem so you can skip these
steps in the future.

9. To exit the Laptop Emulator mode, pré&s ur n (k5).
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Dialling and L ogging on to the MSC

Once the modem is connected and configured, you should be able to dial up the
MSC and log on to perform maintenance.

a. From the Software’s Main Menu, scrollt@pt op Enul at or and press the knob
(seefigur e 96).

Main Menu

TESTS (IBASIC Controller)

to se an item belows

the knaoh

PLortor Enulator
Define Freauency Flan
Enter<¥iew Calibration Files

Cell Site Under Testewsrieanuniianans 3
---- Gelected Test and Test Yariables -----
Selected Testoovvaaan Full Cell Site Test
Heazsurement Portessaanaas TH Antenna Port
Tié Antenna Port Coable Loss [dBl.veas 50
Test with PoWEr S8t toOsseanurrsaaans YRAL

Uzer must set call processing to INHIBITED.

main 2

Figure 96 Selecting the Laptop Emulator.

b. Make sure that your modem is connected and turned on.
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c. Scroll downtoTest Mbdemand pressthe knob to check basic modem operation (see
figure 97). The response “OK” should appear in the MSC Response box.
Cell= 3 iRA ID= 122
TESTS (IBASIC Controller)
Uze the knob to select an item below. [Pt Full
Fress Return for Main Menu
HPoae U |

Use the knob to select cowmmond to MSC.

Return WSC Reszronsze

BTest Hoden 4t Foae Down
Dial MSC
Lartaor » Moden HReturn |

Send Login
Send Possword

Send TIrdunix To Screen MSC
Define Auto RF GEM

Auto Login - _ R

Define User esponse
Uzer defined E Box

Uzer defined AHL

User defined 14 ENCODER

Uzer defined
Uzer defined
Losout

OECODER
RAODIO INT

O e D0 P

faore

lap_emua

Connecting to the M SC.

Figure 97
d.
e
NOTE: If you

Now, dial up the Mobile Switching Center (MSC): Scroll dowmt@al MsSCand

press the knob. You will be prompted to enter the phone number for the switch; enter
it using the DATA keys and press the kn@o(e) (if you have entered the number
before, it will appear at the top of the screen and you can simply 8elee)). You

should hear the modem activate and send the DTMF tones. You should then hear the
ring at the MSC end, followed by the “connect sound”.

You now need to get to the login prompt. This may require that you send a few carriage
returns (CR). Press tt&nd CR (k3) user key once or twice to get the login prompt

to appear in th&/5C Response box.

use passcodes to access the MSC or must negotiate an OMP, you may have to use the

Laptop > Modem mode to log o8ee " Using the Laptop > Modem Mode" on page 185

f.

When prompted by the MSC for a login, selehd Logi n. Use the knob to enter

your login from the characters in thoi ces menu, then sele@one. If you have
entered your login previously, it will appear at the top of the screen and you can simply
selectDone.

When prompted by the MSC for a password, sebectd Passwor d. Use the knob

to enter your password from the characters ircthei ces menu and sele®one (if

you have entered your password previously, it will appear at the top of the screen and
you can simply sele@one).
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h. Wait for the prompt from the MSC (typically a “$” or “#” or a few characters of text)
then selecBend TI pduni x to enter the maintenance mode. You should receive a
response of TERMINAL IN SERVICHE:igur e98 shows the typical appearance of the
MSC Response box after a connection sequence.

| ogi n: tech23
Passwor d:

Wel come to the LUCENT Autopl ex System 1000

Current ECP Generic: APX-1000 L8.0

Current I MS Generic: Release 4.1.3.D

Current 5E-DCS Generic: DCS 1 - 5E10

Current Definity DCS Generic: DCS 2 - 8.0

Current OWP Generic 8.0

Current Series | Cell Site Generic: APXC04.12
Current Series Il Cell Site Generic: APXB05.32
Current Series II/CDVA Cell Site Generic: b03Y07.10
You are | ogged into ECP-1

CGood afternoon

Spokane, Wa. APX- 1000 APX8.0 ttyx TTY 21

Typical Laptop Emulator display after the connection to the M SC.
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i. Youcan now verify that you can control the siteviatheM SC. Scroll toEnt er cel |
| D (seefigure 99). Select it and enter the number for the cell site to be tested.

NOTE: Inthe Lapt op Enul at or menu, using the Page Up (k2) and Page Down (k4) USER
keys can be a savetime.

j. Scroll toand select OP Cel | . You should see aresponse to the Op Cell command in
the M SC Response box on the display.

Cell= 3 iRA ID= 122

TESTS [IBRSIC Controller)
Uze the knob to select an item below. [iFrt Full

Fress Return for Main Menu

[HFoae Uk

Uze the knob to select command to MSC.

Hanaur i Foge Down
PEnter cell ID
OF Cell
Init cell boot
init cell te
Init cell =c
Inhibit RT diasg
Allow RT diasg

Inkibit cr
Allow cr
Enter rodio ID
ER Remoue E ER
I Start OECODER
| CFR to RCU RADIO IMWT
i RHTR an
fore
lap_emub
Figure 99 Verifying site control.

k. Thesiteisnow ready to receive the commands from the Test System that will be sent
during testing. Scroll to the command you wish to use next and press the knob to sel ect.
Commands that require entry will present the Choi ces menu for you to spell out the
entries. Exit the Laptop Emulator mode by pressing Ret ur n (k5).
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Using the Laptop > Modem Mode

If you have connected a PC to the serial port of the Test System (figure 77 on page
137) you can use the Laptop > Modem mode to bypass Test System control of the
MSC.

This may be necessary when you are negotiating an OMP in logging on to the

switch. It also gives you more freedom in sending site control commands; you can

send any “type-in” command from the keyboard. You are not limited to the built-
in commands of the Laptop Emulator menu.

These are the steps to agiag and using the Laptop > Modem mode:

1.

»

First, make surethat you have connected the modem and PC to the serial portsas shown
infigure 77 on page 137.

Prepareyour PC for use by starting acommunications software application (sometimes

called a “terminal emulator”).

From the Software’s Main Menu, scrollt@pt op Emrul at or and press the knob.
Scroll toLapt op > Mbdemand press the knob.

You can now type commands on the PC. The commands are passed, via the Test
System, to the modem and then the MSC. Responses from the modem and MSC will
appear on your PC’s display or monitor, not the Test System’s display.

NOTE: While using the Laptop > Modem mode, you can no longer choose and send commands from
the Laptop Emulator menu. You must first exit the Laptop > Modem mode by pressing
EXIT L>M(k3).

6.

7.

When finished using the PC to communicate, pegdsT L > M(k3) to return to the
Laptop Emulator menu.
If you would like to return to the Software’s Main Menu, prBes ur n (k5).
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Creating User-Defined Commands

Why use the user-defined commands?

The Laptop Emulator provides most common commands needed to control the
site and the radios. In some cases, however, you may want to use commands that
are not available in the Laptop Emulator screen.

For one-time use, you can use the Ent er Conmand selection in the menu and
type in the command directly. If you need to use the command more than once, it
is probably best to define a user command file and add it to the Laptop Emulator
list. Usethe steps in this section to create, store, and use custom commands.

Defining your command set:

1.

N

o o

©

10.

11.

12,

13.

Insert an initialized SRAM card into the Test Set’s front-panel MEMORY CARD slot.
Make sure that the switch on the cardasin the SAFE position.

From the Software’s Main Menu, scroll to and selespt op Emrul at or .

Scroll down toDef i ne User and select it by pressing the knob.

Press thé&i | e Name (k1) user key. There are five file areas available for storage of
commands. One of theribdem is predefined and cannot be changed. You may
create your own commands and save them to the remainingufi{&¥' g, uKEYS2,
UKEYS3, anduKEYS4).

Select from one of the uKEYS files by pressing USER key k1 through k4.

Scroll toUser Title 1 and press the knob.

The title you enter will show up on the Laptop Emulator menu as one of the choices.
Use the knob to select from the characters irCth@ ces menu to create a

recognizable title for your command. When done spelling the name, scrolDop¢o

and press the knob.

ScrolltoUser Action 1 to MSCand press the knob.

Now enter the corresponding command string to be sent to the MSC exactly as it would
appear if you were using your PC to send the command. Again, you will use the

Choi ces menu to select the characters. You will need to scroll to the end of the list if
you need characters such as colons, commas, and semicolons. When finished with the
entry, scroll tddone and press the knob. Your text will appear nexider Acti on

1 to MSC

If you have other commands to define, repeat step 6. through step 9. for User Actions
2 through 5.

Once the commands have been entered, store the entries by scrdiiray ®

I nformati on to Card and pressing the knob.

Return to the Laptop Emulator menu by pres&tagur n (k5). Command strings that

you entered will appear immediately after ef i ne User selection.

To exit the Laptop Emulator mode, pré&s ur n (k5).
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L oading and Using your User-Defined Commands:

1.

2.
3.

5.
6.
7.

Insert the SRAM card you stored the file on into the Test Set'’s front-panel

MEMORY CARD slot.

From the Software’s Main Menu, scrollt@pt op Emnul at or and press the knob.

If you have not yet loaded your user-defined commands (your commands do not appear
on the list available in the Laptop Emulator screen):

Scroll toDef i ne User and press the knob.

Pressi | e Name (k1).

Press a USER key (k1 through k4) corresponding to the file name to load.

Scroll toLoad | nformati on from Card and press the knob.

The definitions for your user-defined commands should appear in the list on the
display. Pres&et ur n (k5) to go back to the Laptop Emulator.

Scroll down to the user-defined command area (follow®&fe ne User choice in

the Laptop Emulator) to the command you wish to use. With the cursor in front of the
command, antefore pressing the knob, read the command characters to be sent at the
top of the display.

Press the knob to send the command to the MSC.

Select and send other commands, as needed, in the Laptop Emulator.

To exit the Laptop Emulator, preRst ur n (k5).

Poo o

Purging User-Defined Command Files:

If you find that you have user-defined command files that you no longer use on a
memory card and would like to remove them, follow these steps:

1.

gk owd

o

Insert the SRAM card you stored the files on into the Test Set'’s front-panel
MEMORY CARD slot.

From the Software’s Main Menu, scrollt@pt op Emnul at or and press the knob.
Scroll toDef i ne User and press the knob.

Pressmi | e Nane (k1).

Press a USER key (k1 through k4) corresponding to the file that you plan to delete. The
name will appear under thrr ge fil e: heading.

Scroll to thePur ge fi |l e: line and press the knob. The file will be deleted from the
memory card.

PressRet ur n (k5) to leave the user-defined command screen.

To exit the Laptop Emulator, preBst ur n (k5).
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Using Auto Login

Once you have become familiar with the steps to dial the MSC and log on, you
can use the Auto Login mode to save time on subsequent connections. Using
Auto Login, you define the basic information during connecting to the MSC and
the Test System then performs the steps automatically.

Auto Login is set up by entering in the commands to be sent to the M SC during
the logon sequence. Y ou will also enter the responses coming back from the M SC
so the Test System will know when to send the next commands.

Defining and Storing the Auto L ogin File:

Use these steps to make the entries needed to use the Auto Login feature to
connect to the MSC and prepare a cell site for maintenance:

1. From the Software’s Main Menu, scrollt@pt op Emul at or and press the knob.

2. Scroll toDef i ne Aut o and press the knob.

3. Fillin the sequence of command-response fields as required. Up to seven (7) sets of
command-response pairs can be entered in this menu (although you may need less than
that).

a. ScrolltoMSC number to dial and press the knob. Using the DATA keys,
enter the phone number for the MSC to be dialled. SBwe from theChoi ces
menu when the complete number has been entered.

b. ScrolltoKey response from MSCand press the knob. This defines the initial
response text that will be looked for from the MSC. In many cases this will be
“login.” Use theChoi ces menu to enter the response from your MSC. Scroll up
and selecbone when the entry has been made.

c. ScrolltoConmand 1 to MSCand press the knob. Now enter the response that
you would send to the MSC prompt defined in the previous step. In most cases, this
would be your login name.

d. Repeatthese steps to enter the MSC responses and commands to send from the Test
System. Typically, you can include the commands up to and including sending the
Tlpdunix command to put the site into the maintenance mode.

e. When finished with the command-response entries, ptesar n (k5).

If you made changes, you will be asked if you would like to save them to the

memory card. Presées (k1). After the file is saved, you will be returned to the

Laptop Emulator menu.

—h

NOTE: The Auto Login information is automatically saved to a file nam8dGN. You cannot use
another file name, nor can you have more than one Auto Login file.

4. To exit the Laptop Emulator, preRst ur n (k5).
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Running the Auto Login Sequence:

Use the following stepsto initiate the Auto Login sequence (after it has been
defined) in order to connect to the M SC and set up for maintenance:

1. Make surethat the seria connections to the modem have been made, that the modem

is powered on, and that it is connected to the phone line. If you have already used the

Laptop Emulator to connect to the MSC manually, you should not need to make any

changes to the equipment setup.

From the Software’s Main Menu, scrollt@pt op Emrul at or and press the knob.

3. Scroll toAut o Logi n and press the knob. The Test System will begin the process of
connecting to the MSC. The modem will be activated and the MSC will be dialled.
Once the MSC responds, the command exchange will take place up to the point that
you defined in th®ef i ne Aut o menu. The responses from the MSC will be
displayed as they are received to allow you to follow the progress of the connection
sequence.

N

NOTE: If you would like to stop the Auto Login process, pressAber t (k2) key. There can be a
delay of up to 30 seconds while the Test System ends the connect process. You will then be
returned to the Laptop Emulator menu.

4. Once logged on to the MSC and in the maintenance mode, you can use the Laptop
Emulator to send further commands to the MSC or exit the Laptop Emulator and begin
automated testing using the Test System.

5. To exit the Laptop Emulator, preRet ur n (k5).
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Command Summary

Table 4 lists the commands available in the Laptop Emulator menu and the
command syntax that is sent to the MSC. The commands to the MSC are the same
asthose sent if you are using alaptop PC to control the site.

NOTE: Inthetable, CELL x indicates the current Cell Site number and RA y the current Radio ID
number.
Table4 Laptop Emulator Commands
Command Command Syntax Sent to M SC
Return exits the Laptop Emulator menu
Test Modem AT
Diad MSC ATDT phone number entered
Laptop>Modem permits communication with the MSC through the Test Set
(see" Using the L aptop > Modem Mode" on page 185)
Send Login sendslogin
Send Password sends password
Send TIpdunix Tlpdunix
Define Auto allows user to build an auto login sequence

(see" Using Auto Login" on page 188)

Auto Login executes the auto login sequence
(see" Using Auto Login" on page 188)

Define User allows user to customize command
(see" Creating User-Defined Commands" on page 186)

User Defined 1 sends user defined customized command 1
User Defined 2 sends user defined customized command 2
User Defined 3 sends user defined customized command 3
User Defined 4 sends user defined customized command 4
User Defined 5 sends user defined customized command 5
Logout Two Control - D’s

Hangup +++
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Table4 Laptop Emulator Commands
Command Command Syntax Sent to M SC

Enter Cell ID storescell ID info for recall later
Op Cell OP:CELLx
Init Cell Boot INIT:CELLx:BOOT
init Cell tc INIT:CELLX:TC
Init cell sc INIT:CELLX:SC
Inhibit RT diag INH:CELLX,RTDIAG
Allow RT diag ALW:CELLXx,RTDIAG
Inhibit cp INH:CELLx,CP
Allow cp ALW:CELLx,CP
Enter Radio ID storesradio ID info for recall |ater
RA Remove RMV:CELLx,RAyY;UCL
[Start CFR:CELLX,RAY;START
|CFR to RCU CFR:CELLx,RAY;CONFIG 150
[XMTR on CFR:CELLx,RAY;XMITC 300
[RCU full pwr CFR:CELLXx,RAY;VRADPC 357
|Stop STOP.CFR;CELLx,RAy ORIG
|Perform diags DGN:CELLx,RAy ORIG
|Restore UCL RST:CELLx,RAy ORIG;UCL
|Restore RST:CELLx,RAy ORIG
|[Download DNLD:CELLx,RAyY ORIG
|OP Cdll OP:CEL Lx,RAy
TRTU Restore RST:CELLX,TRTU;UCL

Enter Command

allows user to enter command (use quotes if comma is used)
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L ogging of Control Commands

The Software has alogging mode that will display the commands being sent
between the Test System and the MSC. This mode can be useful if you suspect
communications problems between the Test System and the MSC. Once enabled,
the logging mode will display commands from the Test System along with the
responses from the MSC.

Y ou may choose to display the commands on the display (CRT) or on a printer
(serial, parallel, or HP-1B).

NOTE:

Because the logging mode shows the communications between the Test System and the MSC
controlling the site being tested, commands will only be seen if you have set the Send
Control Conmands to MSCfieldto YES.

To Configurethe External Devices Menu for L ogging:

1.

N

IS

If the Software is running, you must exit it before making the settings for the logging

mode. From the Software’s Main Menu, préss t (k5).

Press the TESTS key.

Scroll toCnf g: Ext ernal Devi ces ontheSET UP TEST SET list and press

the knob.

Scroll to the first availabl€al 1 i ng Nane field (the field will be blank) and press

the knob.

If your firmware revision is A.14.00 or higher, you can scroll down the list in the

Choi ces menu and selettOGGE NG, With earlier revisions of firmware, you will

have to use the text characters to enter the dti@@#3 NGinto theCal | i ng Nare

field. OnceLOGA NGis in theCal | i ng Nane field, scroll toDone and press the

knob.

Scroll to theAddr field and press the knob.

Using the DATA keys, enter a number into tkadr field:

« If you would like to view commands on the display (CRT), enter a 1.

» To send the commands to the serial port (to a PC or printer), enter a 9.

¢ To send the commands to an HP-IB printer, enter the printer's HP-IB address
(typically 701).

* To send the commands to a parallel printer, enter 15.

The logging mode is now enabled. To rerun the Software, press the TESTS key then

pressRun Test (k1).
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Using the Logging M ode when Running Tests

The logging mode stays “on” once you have performed the stéfp® Bonfigure
the External Devices Menu for Logging:" on page 192.

When testing begins, the commands appear (on the printer or CRT, depending on
your entry for Addr in th€nf g: Ext er nal Devi ces menu). Commands sent

from the Test System to the MSC will be prefixed by “To CS:”. Commands
received from the MSC (responses) will be prefixed by “From CS”

(seefigure 100).

To CS :op:cell 3
From CS: CP ALW CP | NH
To CS :rnv:cell 3,ra 2;ucl
From CS:. COVWLETED
To CS :rnv:cell 3,ra 5;ucl
From CS:. COWLETED
To CS :rnv:cell 3,ra 7;ucl
From CS:. COVWLETED
To CS :op:cell 3,ra 2
To CS :cfr:cell 3,ra 2;start
To CS :cfr:cell 3,ra 2;config 150
To CS :cfr:cell 3,ra 2;xmtc 300
To CS :cfr:cell 3,ra 2;vradpc 357
To CS :stop:cfr;cell 3,ra 2
From CS:. COVWLETED
To CS :op:cell 3,ra 4
To CS :cfr:cell 3,ra 4;start
To CS :cfr:cell 3,ra 4;config 150
To CS :cfr:cell 3,ra 4;xmtc 300
To CS :cfr:cell 3,ra 4;vradpc 357
To CS :stop:cfr;cell 3,ra 4
From CS:. COVWPLETED
To CS :rst:cell 3,ra 4;ucl
From CS:. COVWLETED
Figure 100 Sampleresults from use of logging mode.

Turning the Logging M ode Off

Follow the steps inTo Configurethe External DevicesMenu for Logging:" on
page 192, except set the Addr entry to zero (0). This will allow you to leave the
other information in th€nf g: Ext er nal Devi ces screen. You can then turn
the logging mode back on by changing #elr field entry back to your
previously-used setting (1, 9, 15, or 701).
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Media Use

There aretwo types of memory cards used with the Test Set: one-time-
programmable (OTP) cards that are read-only, and static RAM (SRAM) cards
that can be used to store new files. This section deals primarily with the use of
SRAM cards and file creation, manipulation, and deletion.

Memory Card Usage

The Lucent PCS TDMA Base Station Test Software is supplied with two memory
cards.

0 An OTP card with the program files
0 An SRAM card which can be used for custom files

Thetypes of files you might store on the SRAM card include:

* Procedure files

» Frequency plans

» Calibration constant files

» Laptop Emulator User-Defined Command files

e The Laptop Emulator Auto Login file

* Program files (originally on the OTP card supplied with the Software)
» Data Collection files
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Displaying the Contents of a Memory Card

Viewing alist of the fileson amemory card can be donein the PCSTDMA Base
Station Test Software menus. Follow these steps:

1.

2.

From the Software’s Main Menu, preSAT Car d (k3). A list of all files on the card

will be displayed on the screen. The files are not sorted by name or type, but listed in
the order they appear on the card.

When finished viewing the files, pre€snt i nue (k2) to return to the Software’s

Main Menu.

Initializinga Memory Card

A new SRAM card must be initialized before any files can be stored to it.
Initialization is similar to the formatting of anew disk on a PC.

Follow these steps to initialize a new card:

NOTE: Initializing a card will delete all files on the card. Be very sure that the card you use for the
following steps does not contain files that you ne&&g." Displaying the Contentsof a
Memory Card" to check card contents before initialization.

1.

2.

o 0k~ w

Insert the SRAM memory card into the MEMORY CARD slot on the Test Set’s front
panel.

If you are running a program, exit it now. For this Software, us&the¢ (k5) USER

key.

Press the TESTS key.

Scroll down toPr oc: Save/ Del et e Procedur e and press the knob.

Presd nit Card (k3).

You will be prompted on the display to pré4sS if you are sure that you want to
initialize the card (and clear all contents on the card). Press the YES (ON/OFF) key if
you want to continue with the initialization.

An asterisk (*) will appear in the upper right of the display while the card is being
initialized. Wait until the asterisk returns to a dash (

This completes the initialization of the card. If you would like to resume running a
software program, press the TESTS key followed byRthe Test (k1) USER key.
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Loading aFile

Storing a File

File types that can be loaded are listed below with references to the pages that
give the details on loading that type of file:

Frequency plan files -

"Loading a Frequency Plan from a Memory Card" on page 172
Calibration constant files -

"Loading Calibration Values from a Memory Card" on page 129
Procedure files -

"Loading a ProcedureFile" on page 206

User-defined key files -

"Loading and Using your User-Defined Commands." on page 187
Auto login file -

"Running the Auto L ogin Sequence:" on page 189

Program files -

" Step 2: Load and Run the Lucent PCSTDMA BS Test Software" on page 25

Steps for storing different types of filesto amemory card are listed in the
following sections:

Frequency plan files -

"Method 1: Defining a Frequency Plan Using the Test Set" on page 162 and
"Method 2: Defining a Frequency Plan Using a PC" on page 166
Calibration constants -

" Storing Calibration Files' on page 127

Procedure files -

" Creating Procedur e Files' on page 204

User key files -

" Creating User-Defined Commands' on page 186

Auto login file -

" Defining and Storing the Auto Login File:" on page 188
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Purging (Deleting) a File

The steps used to purge (delete) afile from a memory card are given in the
following sections:

* Frequency plan files -
"Method 1: Defining a Frequency Plan Using the Test Set" on page 162 and
"Method 2: Defining a Frequency Plan Using a PC" on page 166
» Calibration constants -
" Purging (Deleting) Calibration Filesfrom a Memory Card" on page 131
+ Procedure files -
" Deleting a Procedure File" on page 206
e User key files -
" Purging User-Defined Command Files:" on page 187
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Printing and Report Generation

Basic Steps

Supported Printers

This section describes printing results from tests and printing information about
your Software setup. The basic steps for using a printer with the Test System are:

1.

2.

See

Verify that your printer is one of the supported models -
see" Supported Printers' (below).
Connect the printer to the Test System using the serial, paralel, or HP-IB port -
see" Printer Connections' on page 137.
Configure the Test System for printing -
see" Configuring the Test System for Printouts' on page 199.
Generate the printout. Y ou can print:
» Testresults from the Full Cell Site Test or Radio Test modes -
see" Configuring the Test System for Printouts' on page 199
* Frequency plans -
see" Printing a Frequency Plan" on page 173
» Parameters (Test Parameters) and their entries -
see" Printing the Parameter Values' on page 155
» Specifications (Pass/Fail Limits) and their entries -
see" Printing the Specification Limits' on page 160

also:
"Printing Resultsto a PC viathe Serial Port" on page 202
" Short Form Printout" on page 150

The Test System supports the following printers:

HP ThinkJet printer
HP QuietJet printer
HP PaintJet printer
HP DeskJet printer
HP LaserJet printer
Epson FX-80
Epson LQ-850

Making Printer Connections

See " Printer Connections' on page 137

198



Chapter 4, Software Reference
Printing and Report Generation

Configuring the Test System for Printouts
To set the Test System up for printouts, follow these steps:

1. If the Softwareis running, stop it by pressing Exi t (k5) from the Software’s Main
Menu.
Press the TESTS key.
Scroll toPri nt: Printer Setup and press the knob.
4. To have the Test System work with your printer model and type, make the following
entries:
a. ScrolltoModel : and press the knob. In tBhoi ces menu, scroll to your printer
model from the list and press the knob to select it.
b. ScrolltoPrinter Port: and press the knob. Scroll to and select the interface
you have connected the printer Ra¢ al | el , HPI B, orSeri al ).

wnN

NOTE: If you have selected HP-1B asthe printer port, you also need to enter the address of the printer.
Scroll toPri nt er Adr s, press the knob, and use the DATA keys to enter the HP-IB
address. Often printers with HP-IB interfaces default to an address of one (1).

5. Optional:

a. Update the entries in the following fields to customize printouts and form feeds:
Li nes/ Page: ,FF at Start: andFF at End:.

b. If you do not want to see all the test results from the Full Cell Site Test and Radio
Test modes, but only want to see the measurement values when a test fails, scroll
to Qut put Results For: and press the knob unkhi | ur e is underlined.

¢. Ifyouwould like to add comments to the beginning of the test results printout, enter
your comments in th@ut put Headi ng: field. Do this by scrolling to the field,
pressing the knob, and selecting the characters fro@htbeces menu. Scroll to
Done when finished and press the knob.

6. Enable printing of the test results by scrollingxat put Results To: and
pressing the knob unfr i nt er is underlined.

NOTE: If you want to disable printing at a later time, all you need to do is chan@eitiput
Resul t s To: setting back t&€r t . You do not have to change any of the other settings in

this screen.

7. Toresume running the Software, press the TESTS key followed Byth&est (k1)
USER key.
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Sending Printer Escape Sequences:

Printer setup commands are often handled by sending escape sequences to define
printer configuration settings such as text pitch, margin size, and number of lines

per page.

Escape sequences are sent at the time the Software isfirst run. Use these steps to
define the escape character sequence to send:

1
2
3.
4

. If the Software is running, pressthe Exi t (k5) USER key to stop it.
. Pressthe TESTS key.

Scroll to Cnf g: Ext er nal Devi ces and press the knaob.

. Scroll tothel nst # field, pressthe knob, and scroll to the first blank linein the screen

(noentry under theCal | i ng Nane field). Thiswould be thefirst lineif you have not
used the External Devices menu for other purposes. Pressthe knob again to de-activate
thel nst # field.

5. Scroll tothe Cal | i ng Nane field and press the knob.

~

9.

10.

NOTE:

Scroll to ESCAPE SEQUENCE from the Choi ces menu and press the knob (you can
also spell out the phrase using individual charactersin the Choi ces menu).

Scroll up to Done inthe Choi ces menu and press the knob.

Scroll to the Addr field and press the knob. Use the DATA keys to enter the address
of the printer you are using:

» Serial printers - enter 9

» Parallel printers - enter 15

« HP-IB printers - enter 7xx, where xx is the printer address (typically 701).
Scroll to theOpt i ons field (under theCal | i ng Nane field) and press the knob.
You can now choose from pre-defined escape sequencdsifse®) or build your
own. Use the selection in ti@hoi ces menu to enter your escape sequence.

If your sequence exceeds the length ofGpei ons field, you can put in more than one

escape sequence string. Use the @axtl i ng Name field to continue the escape sequence

definition.

11.

12,

When you are done inputting the escape sequence, scrolDgm&and press the

knob. This completes the entry. This sequence will be sent each time you pRess the

Test (k1) USER key in the TESTS screen.

To re-run the Software and send the escape sequence, press the TESTS key followed

by theRun Test (k1) USER key.
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Table5 Pre-defined escape sequences and their functions.
Escape Sequence Printer Functions
&166P Sets the page length to 66 lines per page
&172P Sets page length to 72 lines
&16D Setslines per inch to 6 lines
&18D Setslinesto inch to 8 lines
(s12h12veT Sdlects 12 characters per inch 12/72 inch character
height gothic typeface
&a9L ~& I6E Sets left margin to 9 characterstop margin to 6 lines

(s12h12v6T~& a9L~& I6E

Selects 12 characters per inch 12/72 inch character
height gothic typeface left margin to 9 characters
top margin to 6 lines

&18d88P

Selects 8 lines per inch 88 lines per page

&18d96P

Selects 8 lines per inch 96 lines per page

(s16.67h12V~&al7L~&I6E

Selects 16.67 characters per inch 12/72 inch character
height left margin to 17 characterstop margin to 6 lines
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Printing Resultsto a PC viathe Serial Port

In addition to generating test printouts, you can also send the resultsto a PC. The

test results can be captured and stored as afile for archiving and for generating

reports. The steps in this section demonstrate the use of the Test System’s serial
port to send results to a PC.

1.
2.

»

NOTE:

Connect a PC viathe seria port as shown in figure 87 on page 167.

On the PC, select and run an application for transferring text characters and files. Set
up the software to receive atext file.

If the Software is running, stop it by pressing Exi t (k5) from the Software’s Main
Menu.

Press the TESTS key.

Scroll toPri nt: Printer Setup and press the knob.

Scroll toPri nter Port: and press the knob. Scroll to and selectShei al
setting.

Enable “printing” of the test results by scrolling@at put Results To: and
pressing the knob unfr i nt er is underlined.

If you want to disable printing at a later time, all you need to do is chan@eittput
Resul t s To: setting back t&€r t . You do not have to change any of the other settings in
this screen.

8.

9.

To resume running the Software, press the TESTS key followed Byth&est (k1)
USER key.

Now, when you run the Full Cell Site Test or the Radio Test, the results summary will
appear on your PC display and the data will be logged to a file.

10. When finished testing, stop the transfer of data to the PC, which will close and store the

file.
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Procedure Files

Overview
Procedurefilesare used by the TESTS menus of the HP 8921A Cell Site Test Set.
These files store information that you have defined for the Test System and for
the equipment that you are testing. Procedure files are optional; you do not have
to create any new procedure files in order to run the Software.

NOTE: Procedurefilesare unrelated to and separate from frequency plan filesand calibration constant

files. For more information on those file types, see see " Frequency Plans' on page 161 and
" Calibration Files' on page 120.

Why Use a Procedure File?

Changes that you make to the TESTS menus (for example, the Test Parameters or
Pass/Fail Limits screens) remain in internal, non-volatile memory of the Cell Site
Test Set until you load and run another program. Running another program will
result in the loss of your custom entries. To prevent the loss of your data, you can
store the information in a procedure file and load the values again at a later time.
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Creating ProcedureFiles

Procedurefile creation isbasically atwo-step process. First, you need to put inthe

vaues

that define your setup, how you want to test, and the specification limits

you want to test to. Second, you will create the file that will store these entries.
Here are the steps:

1. Prepare amemory card:

a.
b.
c

2. Ent
a.

g.

Locate an SRAM memory card that has at least 5 KB of available spaceoniit. This
can bethe same card that you use to store your frequency plansand calibration data.
Make sure that the write-protect switch is not in the SAFE position (data can be
written to the card).

Insert the card into the front-panel MEMORY CARD slot.

er the Tests Parameters:

If you are running a program (an asterisk (*) appearsin the upper right of the
display), you must exit or pauseit. Use the CANCEL key to pause a program or
pressthe Exi t (k5) key if running the PCS TDMA Software.

Pressthe TESTS key to get to the TESTS ( Mai n Menu) screen.

Verify that PCSTDMA is displayed next to the heading of Li br ary: onthe
TESTS screen. If it does not, you need to reload the Software. Follow the stepsin
chapter 2, " Installation" to load the Software.

Scroll the cursor to Par m Test Par anet er s near the bottom of the display
and press the knab.

With the cursor under the Par m# column, pressthe knob to enable scrolling up and
down.

Scroll through the list, checking to see that the correct val ues are entered. If not,
press the knob and go to the Val ue field and enter the correct number.

When the values are correct, pressthe TESTS key to return to the TESTS Main
Menu screen.

3. Enter the Pass-Fail Limits:

a.

b.

Scroll the cursor to Spec: Pass/ Fai | Li mi t s near the bottom of the display
and press the knob.

With the cursor under the Spe c# column, pressthe knob to enable scrolling up and
down.

Scroll through thelist, checking to see that the correct test limits (upper and lower)
are entered. If not, pressthe knob and goto theLi mi t fields and enter the correct
values.

When all values are correct, pressthe TESTSkey toreturntothe TESTS ( Mai n
Menu) screen.
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4. Createthe procedurefile:

a. Scroll toProc: Save/ Del et e Procedur e and pressthe knob.

b. Verify that Sel ect Procedure Location: issettoCard.

c. Scroll to thefield under Ent er Procedur e Fil enane: and pressthe knob.

d. Enter aname for the procedure using the knob to select characters from the
Choi ces: menu. Scroll tothetop of thelist and select Done when the name entry
is finished.

e. TheProcedure Library: fied shouldbesetto Current and the Code
Locat i on: should indicate Car d. If not, make required changes to these fields
now.

f. PressSave Proc (k1) and the new procedure will be saved to your memory card.

0. Pressthe TESTSkey andthenRun Test (k1) toreturnto Software operation. The
Software will run using your latest entries into the parameters and specifications
menus.
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Loading a Procedure File

Asdiscussed previously, your settings in the Test Parameters and Pass/Fail Limits
menus are maintained in the Cell Site Test Suiisvolatile memory. Typically,
the only time you will need to load a new procedure file is:

When you have loaded and run another software application and want to return to using
the PCS TDMA Base Station Test Software.

When you want to change to another “set” of test conditions. For example, you may
use different pass-fail limits from site to site or for different vintages of base station
equipment.

The steps for loading a procedurefile are given in " Step 2: Load and Run the
Lucent PCSTDMA BSTest Software" on page 25. The only difference isthat you
would select from one of your own procedures rather than the PCSTDMA
procedure that is shipped with the Software. Here are the steps in brief:

1.

2.
3.

»

Insert the memory card containing your procedures into the MEMORY CARD slot on
the Test Set’s front panel.

Press the TESTS key to get to the TESTS Main Menu screen.

IftheSel ect Procedure Locati on: field does notindicat€ar d, scroll to the
field, press the knob and sel&zr d.

Scroll to theSel ect Procedure Fil enane: field and press the knob.

If there are procedures on the card, you will see a list of them hihieces: menu.
Scroll to the procedure you wish to load and press the knob to select it.

After a brief pause, the name of your procedure will appear i8¢hect

Procedure Fil enane: field. If you now wish to run the Software using your new
procedure, press tiun Test (k1) USER key.

Deleting a Procedure File

If you have procedure files which are no longer being used, you can delete them
to create additional memory space on the card. To delete a given procedure:

1.

gk owd

Insert the memory card that has the saved procedures into the MEMORY CARD slot
on the Test Set’s front panel.

Press the TESTS key to get to the Tests (Main Menu).

Scroll toPr oc: Save/ Del et e Procedur e and press the knob.

Scroll to the field undeEnt er Procedur e Fil ename: and press the knob.

Enter the name of the procedure you would like to delete by using the knob to select
from the list of names or by using the characters ifCtieé ces: menu. Scroll to the

top of the list and sele@one when the name entry is finished.

PresdDel Proc (k2). You will get a prompt to confirm that you want to delete the
file. Press the YES (ON/OFF) key if you are sure, and the procedure file will be deleted
from the memory card.

Press the TESTS key and tHeuwn Test (k1) to return to Software operation.
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Related Documents

Refer to the manualsin table 6 for more information on the elements (Test Set,
Dual Mode Cellular Adapter, and PCS Interface) of the Test System:

Table6

Manual Description Part Number
HP 8921A Describes general operation of the 08921-90022
User's Guide HP 8921A Cell Site Test Set
HP 83201A Describes TDMA measurements with the| 83201-90033
User’'s Guide HP 83201A Dual Mode Cellular Adapter
HP 83204A Describes TDMA measurements with the| 83204-90009
User’'s Guide HP 83204A Dual Mode Cellular Adapter
HP 83236A,B Describes the setup, programming, and | 83236-90100
Operating Manual | general use of the PCS Interface
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Test Descriptions

Thefive test modes of the Software are described in this section. Refer to the
following pages, based on the test mode you plan to use:

"Full Cell Site Test" on page 209
"Radio Test" on page 210

" Spectrum Analyzer" on page 211
"TX Power Meter" on page 212
"Insertion Loss Test" on page 214
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When you want to test the performance of all theradiosin asite in a short amount
of time, use the Full Cell Site Test mode. This mode uses the Test System to
control the radios at a site to step through tests on each radio, one at atime.

For each radio tested, the following TDMA tests are performed:

Transmitter Power

Transmitter Frequency Error

Origin Offset

Magnitude Error

Phase Error

Error Vector Magnitude (EVM)

Adjacent Channel Power (upper and lower)

Alternate Channel Power (first and second, upper and lower)

Requirementsfor the Full Cell Site Test mode:

Before you can successfully run the Full Cell Site Test mode and test TDMA
radios, you must have created and stored the following file types:

* Frequency Plan for each site€" Frequency Plans' on page 161)
e Calibration Constant File(s) for each antensee ( Calibration Files" on page 120)

For atutoria on the use of the Full Cell Site Test mode, see" Full Cell Site Test"
on page 38.
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Radio Test

Intended for testing an individual radio at asite (or several radios, oneradio at a
time), the Radio Test mode will perform the following TDMA tests:

Transmitter Power

Transmitter Frequency Error

Origin Offset

Magnitude Error

Phase Error

Error Vector Magnitude (EVM)

Adjacent Channel Power (upper and lower)

Alternate Channel Power (first and second, upper and lower)

Requirementsfor the Radio Test mode:

Before you can successfully run the Radio Test mode and test TDMA radios, you
must have created and stored the following file types:

» Calibration Constant File(s) for each antenna
(see" Calibration Files" on page 120)

For atutorial on the use of the Radio Test mode, see " Radio Test" on page 56.
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Spectrum Analyzer

At times, you may want to have the functions and features of a standard spectrum
analyzer, but operating at PCS frequencies. This test mode sets up the Test
System to act as a spectrum analyzer and allows tuning to various PCS
frequencies.

Unlike the other test modes, the Spectrum Analyzer mode exits the Software
execution while allowing the use of the spectrum display. Y ou then return to
Software control, once finished with spectrum analysis. The basic flow is:

Select the Spectrum Analyzer test mode.

Fill in information needed to tune the spectrum analyzer.

Run the test.

Make any required connections between the Test System and cell site.
Use the spectrum display screen (the Software is now paused).

When finished, exit the spectrum display and continue Software operation.

oA~ wWNE

NOTE: Because you can make changes to fields in the spectrum analyzer (and other) screens, the
Software stores away the status of theinstrument before allowing use of the spectrum display.
Upon re-running the Software these saved settings are restored.

For atutorial on the use of the Spectrum Analyzer mode, see " Spectrum
Analyzer" on page 84.
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TX Power Meter

Use this mode when you need to measure transmitter power for aradio, but do not
need to test the other TDMA performance. Y ou can measure the power of asingle
radio from either the TX Antenna Port or the TX Test Port.

The meter display:

When you run the TX Power Meter mode, you will first be prompted to make
connections between the Test System and the radio to be tested. After the
connections are made and you continue on, you will see a meter on the Test
System display (see figure 101). The meter ssmulates an analog movement,
showing transmitter power level at the RF input to the Test System.

Digital Power
Readout
TESTS (IBRSIC Controlley/
Exit . .
| T Units Selection
= I
TH Power = Tones Control
. - EETTI /
. EiThns OFf
Adjustment; L oFtor |
upper and Anaog
lower limits 99” Meter Power
(6:31 K---- 0K ——--> (15.85) F AN Reading
Hewlett-Fockaord ‘. :
Upper and sbop
lower meter Adiust channel 242 at FA ster 0 for an
limits indication within the bhox on the HF 8921A.
Cell numberi 3 Ant. nunberi 3 RADIO IHT
fore
Figure 101 TheTX Power Meter display.
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Changing measur ement units:

Once in the meter display screen, you can select from two measurement units for
the power readings. The default is Watts, but you can switch to dBm (decibels
relative to amilliwatt) by pressing dBm(k3). To return to Watts as measurement
units, presswat t s (k3).

Using the audio tones for adjustments:

The Test System can generate audio tones while displaying the power readings.
These tones are useful when you are making adjustments to the power level and
cannot easily see the meter display shown on the Test System.

The tonesare off by defaultYou can set them to “quiet” by pressing the

Tns of f (k4) USER key. To step the volume up to a higher level, press
Tns qui et (k4). This will result in the maximum tone volume. To return the
tones to off, pressns | oud (k4).

The tone pitch and durations are related to the latest reading as compared to the
ideal (center of the meter) setting. The tones are set as shoabhein.

For a tutorial on the TX Power Meter mode, $&& Power Meter" on page 70.

Table7 Audio tonesin the TX Power Meter mode.
Meter position Tone
Below the adjustment range Low tone (100 Hz); 1 second duration
Within adjustment range, Medium low tone (500 Hz); 0.5 second duration

but below center

Within adjustment range, Medium high tone (1500 Hz); 0.5 second duration
but above center

Above the adjustment range High tone (3000 Hz); 1 second duration
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Insertion Loss Test

Y ou often need to know the loss through a cable, an attenuator, or a directional
coupler. In fact, you need to know some of these losses to run the Full Cell Site
Test and Radio Test modes (for example, you are asked to provide avalue for the
TX Antenna Port Cable Loss [dB] field).

This test routine uses aradio at the cell site asa signal source to make
measurements of loss through an RF network.

Basic Insertion L oss Test flow:
In general, the Insertion Loss Test follows these steps:

Select the Insertion Loss Test mode from the Software’s Main Menu.

Enter the required information on the Software’s Main Menu screen.

Run the test.

Connect a test cable between the radio and the Test System for calibration.
Add in the cable or device whose loss is to be measured.

The Test System measures and displays the loss through the cable or device.
Measure other cables or return to the Software’s Main Menu.

Noos~wbdpE

For atutorial on the Insertion Loss Test mode, see " Insertion Loss Test" on page
98.
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Test Execution Conditions

In some situations, you may wish to change the way the Software works when a
test result isobtained. The Test Executi on Condi ti ons screenalowsyouto
do this.

Test Execution Conditions are accessed fromthe SET UP TEST SET list
onthe TESTS (Main Menu) screen. PressTESTS, then select Exec: Execut i on
Cond to display them.

NOTE: Test Execution Conditions arenot retained after a Test System power cycle.

Thefollowing Test Executi on Conditi ons can be set as needed:

Output Results To: (Output Destination)
You can select either: Crt or Printer. ThedefaultisCrt.

If you select Cr t , test results will be displayed on the test set's CRT (display). If
you selecPri nt er, test results will be sent to the CRiid to a printer. You

must connect and configure a printer if you seledtnt er . Se€' Printing and

Report Generation" on page 198.

Output Results For: (Output Results)

You can select eitheal | orFai | ures. The default i\l | .

You can specify if you want only the failed results to be displayed or printed. This
will be useful if you generally do not print test results, and want to ensure that
failed results are displayed or printed.
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Output Heading

Y ou can use thisfield to enter a heading that will be printed or displayed.

Select the Qut put Headi ng field. Use the knob to choose and enter the
charactersthat you want to appear in the heading.

Choose Done when you are finished.

If Unit-Under-Test Fails (If UUT Fails)

Y ou can select either: Cont i nue or St op. The default is Cont i nue.

If you set thisto St op, and a pass-fail result is F (fail), the program will stop.

Test Procedure Run M ode (Run Mode)

Y ou can select either: Cont i nuous or Si ngl e St ep The default is
Cont i nuous.

Y ou can make tests pause at certain times. If you set thisto Si ngl e St ep, the
program will pause after a comparison is made between a test determination and
the expected result. For example, tests will pause after the program compares the
results to a specification. Y ou can continue from the paused state by pressing
Cont i nue (k2).

Autostart Test Procedureon Power-Up

Y ou can select either: On or Of f . The default isOf f .

Y ou can set up the Test Set so that if the procedure was previously |oaded, the
procedure will be immediately executed when the Test Set is powered on.
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Testing with Connectionsto the TX Test Port

The" Test Tutorials" in chapter 3 provide detailed steps for the five test modes of
the PCS TDMA Software. The steps outlined in that chapter assume that your
testing is performed using the TX Antenna Ports of the site for the RF connection,
not the TX Test Port.

If you are using the TX Test Port, the following considerations apply:

You must provide the Software with a validMA Test Port Cal . Const ant
(in the Calibration File for a given site and antenna).

When testing at the TX Antenna Ports, all calibration constxnépt the TDMA

Test Port Cal. Constant must be provided. When you test at the TX Test
Port, you need to enter values &brcalibration constants, including thi®VA Test
Port Cal. Constant.

The easiest way to provide a value for the TDMA Test Port Cal. Constant is to let the
Test System measure 8ee " Measuringthe TDMA Test Port Cal. Constant:" on
page 123.

Call Processing doe®t have to be inhibited.

When testing at the TX Antenna Poatsd when using the modem to control the cell
site via the MSC, you must inhibit call processing for the site before performing tests.
Using the TX Test Port, it is not necessary to inhibit call processing at the site prior to
testing (whether you are using the modem to control the site or not).
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Testing without M SC Control

The" Test Tutorials" in chapter 3 list the steps for the five test modes of the
Software. The tutorials use amodem to control the cell site viathe MSC.

If you are using a Test System setup without a modem, the following
considerations apply:

» The connection diagrams will include prompts to apply or remove power for the radio
being tested. You must control the transmitter signal (on and off) manually at the site.

* You will probably need an assistant at the MSC to control the site and remove the
radios for service.

e Call Processing doew®t have to be inhibited if testing at the TX Antenna Ports.

When testing at the TX Antenna Poatsd when using the modem to control the cell
site via the MSC, you must inhibit call processing for the site before performing tests.
If you are controlling the site manually, it is not necessary to inhibit call processing at
the site prior to testing.
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Troubleshooting

Use this chapter if you have encountered Software or measurement errorsor if
you are questioning measurement results.
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Error Summary

ErrorsWhile Loading and Running the Software

"Message: The HP 8921A must be configured in Control Mode. No other
controllersmay beon the HP-1 B bus. Do you want to put theHP 8921A in Control
Mode?" on page 222

"Message: Torun thisprogram, a TDMA top box must be attached to your HP
8921A. M ake surethetop box isplugged in and (and) operating properly and try
again. Program terminated." on page 222

"Message: Verify PCS Interfaceisconnected and on. Retry?" on page 223

" Symptom: Memory Overflow Errors' on page 224

"M essage: Call processing must beinhibited to perform test at the TX Antenna
Port. Call processing can beinhibited from the L aptop Emulator screen. Press
‘Continue’ to return.” on page 225

Frequency Plansand Calibration Files

" Symptom: You haverun theFull Cell SiteTest, but notest resultsarereported.”
on page 226

"Message: No DCCH radio found in plan for antenna x." on page 226
"Message: Multiple DCCH radiosfound in plan for antenna x." on page 226
"Message: Cal filefor cell x, antennay not found on card." on page 227

"M essage: Calibration datafor cell x, antennay are not currently loaded. Press
‘Card’ to load cell x, antenna y calibration data from a memory card. Press
‘Create’ to create a new calibration file. Press ‘Default’ to use the default
calibration data." on page 227
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CommunicationsErrors

Errors When First Setting Up or Connectingto M SC

"M essages. MSC, TEST SET, AND LAPTOPBAUD RATESMUST BE SET TO
THE SAME VALUE. CHECK TEST PARAMETERS FOR M SC DATA
LENGTH AND PARITY FOR ERRORS." on page 228

"Message: Test Set wasnot ableto establish contact with the M SC. Testing
aborted." on page 228

"M essages. Base station did not answer the<command name> with a response of
<command response> in threetries. Base station did not answer the <command
name> with aresponseof IP and ALL WENT WELL inthreetries." on page 228

Communication Errors During Testing

"Message: Communication with MSC failure. Select ‘Laptop’ key to interface
with the MSC." on page 229

Troubleshooting Checks for Communication Problems

" Cable connections between the Test System, modem, and phoneline:" on page
230

"M odem operation:" on page 230

" Dialling difficulties:" on page 230

"Modem autobaud being set to “on™:" on page 230

"M SC not accepting upper-case characters." on page 231

"M SC isnot configured to send responsesto commands:" on page 231

" Extended connect timeis needed for the Alarm Clock mode:" on page 231

Error While Attempting M easurements

"M essage: M easurement time out. Test aborted." on page 233

"Weak clock. Difficult to find data clock phase." on page 233

"ADC under driven. Absolute value of the peak sampleislessthan 30 dB below
FSof the ADC." on page 233

" Synchronization to received data did not occur." on page 233

" Syncword contained errorsor was not found." on page 233
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ErrorsWhen Loading and Running the Software

This group of errors would most often be encountered before you get to the
Software’s Main Menu. Theyould be most likely to appear the first time you
load and run the Software. The errors are presented here with the error text,
followed by a description of the cause, followed by some possible solutions.

* Message: The HP 8921A must be configured in Control Mode. No other
controllersmay beon the HP-1B bus. Do you want to put theHP 8921A in Control
M ode?

When the Software is first run, it checks to see that the IBASIC controller of the Cell
Site Test Set is the “system controller.” If it is not the system controller, it needs to be
configured so that it can issue commands to the PCS Interface.

SelectYes to continue with Software operation.

The one reason you might chods® is if you have another controller connected to
the HP-IB bus. In that case, bus control conflicts will result. If you wish to continue
with Software use, remove the other system controller from the bus and¥ssect

» Message: Torunthisprogram, a TDMA top box must be attached to your
HP 8921A. Make surethetop box isplugged in and (and) operating properly and
try again. Program ter minated.

A required element of the Test System is a Cellular Adapter, which is used to make
the TDMA tests. Your Test System can use the HP 83201A or the HP 83204A
Adapter.

If the Cellular Adapter is present and you still encounter this error, check the
following:

O Verify that you have supplied the Cellular Adapter with AC power. The Cellular
Adapter has a separate power cord (it is not powered by the Cell Site Test Set). The
front-panel PWR light should be lit if the Cell Site Test Set is on.

O If the unitis powered on and you still get this message, you will need to check the
rear-panel connections between the Test Set and Cellular Adapter, especially the
CONTROL I/O cable between the two units. Refer to the Installation chapter of the
Cellular Adapter’s User Guide for connections.
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* Message: Verify PCS Interfaceisconnected and on. Retry?

This error message occurs when the Test Set is unable to communicate with the PCS
Interface via the HP-IB bus. Check the following:

0 Make sure that the PCS Interface is plugged in and the power switch is set to the
“on” position. The front-panel POWER indicator should be lit.

0 Check that there is an HP-IB cable connected between the Test Set and the PCS
Interface. Other devices on the HP-IB bus may interfere with bus communications.
Remove any other devices (printers and so forth) until this error message is
eliminated.

0 The PCS Interface has a serial communications setting that is not used in this
application. Make sure that the rear-panel HP-IB address selector switch is set to
“HP-IB” and not “Ser”. If set to “Ser”, set it to “HP-IB” then cycle the power to the
PCS Interface.
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NOTE:

Symptom: Memory Overflow Errors

The random access memory (RAM) space of the Test Set is shared by IBASIC
programs and Save-Recall registers. If you have saved a large number of registers in
your Test Set, you may encounter a “memory overflow” error when you first attempt
to load the Software.

To correct this, you will need to clear some RAM space by deleting some or all of
your saved registers. You can do this selectively (one register at a time) or you can
clear all storage registers at once (globally).

Clearing the registers, whether selectively or globallpeisnanent. You cannot retrieve the
registers once they are deleted. You have an option to save registers to a RAM memory card.
Consult theHP 8921 User’s Guidéor instructions on this procedure.

aghrhowobdE

AwWDdDPE

To delete asingle register:

Pressthe RECALL key.

Scroll the cursor to the register to be del eted.
Press the ON/OFF key.

Press the YES key (same key) to confirm.
Theregister is cleared.

To delete all saved registers:

Pressthe RECALL key.

Scroll downto*Cl r Al | * and press the knob.
Pressthe Y ES key to confirm.

All Save registers are now cleared.

224



Chapter 5, Troubleshooting
Errors When Loading and Running the Software

* Message: Call processing must beinhibited to perform test at the TX Antenna
Port. Call processing can be inhibited from the Laptop Emulator screen. Press
‘Continue’ to return.

If you are testing with connections to the TX Antenna Ports (rather than the TX Test
Port) and you are using the modem to control the site viathe M SC, then call
processing at the site must be inhibited prior to testing.

NOTE: Inhibiting call processing removes the site from service. Before following the steps outlined
below, make sure that you have entered the correct site ID and that the siteis available for
servicing.

When the Softwareisfirst run, it will check to seeif you are testing at the TX Antenna
ports and using modem control. If so, it will then check to seeif call processing in
inhibited for the site to be tested. If not, the error message above will be posted.

To set the call processing status to inhibited (after you have already established a
modem link to the MSC. If you have not established a modem link, see "Laptop
Emulator” on page 174:

1. From the Software’s Main Menu, scrollitapt op Enul at or and press the knob.

2. Scroll down toEnt er cel | | Dand press the knob.

3. Use the DATA keys to enter the cell site number for the site that you plan to test. Press
the ENTER key when the correct value appears in the ID field.

4. Scroll down td nhi bit cp and press the knob. You will see a prompt to verify
that you want to inhibit call processing and that you want to inhibit it for the site
number listed. If you are sure that you want to inhibit call processing, press
Yes (k1). If not, presdNo (k2).

5. Continue with testing as discussed in 'tileest Tutorials' on page 35.
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Frequency Plans and Calibration Files

Symptom: You haverun the Full Cell Site Test, but notest resultsarereported.
There are two common causes for this:

You do not have a frequency plan defined for the cell site number entered. When
the testis run, the Software looks to the memory card for a frequency plan matching
your entry for cell site number. If none is found, a message to reconnect the foam
jumpers is posted and the Software returns to the Main Menu. Fix this by defining
a plan for the cell site number entered or insert the memory card containing the plan
into the slot on the Test Set’s front panel.

You entered a cell site number of 0. To fix this, make sure that you have a valid site
number (the range of cell site numbers is 1 to 222) in the Software’s Main Menu
screen before running the test.

M essage: No DCCH radio found in plan for antenna x.

This message is generated when running the Full Cell Site Test mode only (the other
test modes do not use frequency plans). If the plan you have defined for a site does not
have at least one DCCH radio defined per antenna, you will see this error message.

To fix this condition, go to the Define Frequency Plan menu and correct the plan for
the site number being testetke " Frequency Plans' on page 161.

M essage: Multiple DCCH radios found in plan for antenna x.

This message is generated when running the Full Cell Site Test mode only (the other
test modes do not use frequency plans). The message will occur if there is more than
one DCCH defined for a single antenna.

To fix this condition, go to the Define Frequency Plan menu and correct the plan for
the site number being testetke " Frequency Plans' on page 161.
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M essage: Cal filefor cell x, antennay not found on card.

This message appears when you are running the Full Cell Site Test mode and have a
frequency plan defined, but not a calibration file. You must have a calibration file for
each antenna at the site before running the test. Follow the ste@alibration

Files" on page 120 to create the necessary calibration files.

This message could also appear if you do not have the memory card with your
calibration files in the card slot when you run the test. If this is the case, insert the
proper card and re-run the test.

M essage: Calibration data for cell x, antennay arenot currently loaded. Press
‘Card’ to load cell x, antenna y calibration data from a memory card. Press
‘Create’ to create a new calibration file. Press ‘Default’ to use the default
calibration data.

This message will occur when running the Radio Test mode if you do not have a
calibration file defined for the site-antenna combination being tested.

This could be caused if you did not have the memory card with your calibration files
in the card slot when you ran the test. If thisis the case, insert the proper card and
press Car d (k2). The Software will ook at the new card for the valid calibration file
and continue on with the test if it is found.

Another cause may be that you have not yet defined calibration data for one or more
antennas for the site being tested. To correct this you can:

Cr eat e (k4) - this choice will take you to the Enter/View Calibration Files menu
and the fieldswill contain the last-entered values. Y ou can then enter valuesfor the
current antenna, store them to the card (optional), and continue on with testing.

Def aul t (k5) - similar to the Create choice, thiskey will also take you to the En-
ter/View Calibration Files menu, but will fill all entries on that screen with default
values. Y ou can still make changes to the values, store them to the card (optional),
and continue with the Radio Test.
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Communications Errors

ErrorsWhen First Setting Up or Connectingto MSC

* Messages: MSC, TEST SET, AND LAPTOP BAUD RATESMUST BE SET TO
THE SAME VALUE. CHECK TEST PARAMETERSFOR MSC DATA
LENGTH AND PARITY FOR ERRORS.

These messages may be displayed if the configuration of the Test Set and modem do
not match the communication requirements of the MSC. To correct this, follow the
steps to set up the Test Set’s parameters for serial communication via the 18eslem.

" Step 3: Set up the M odem for Communication to the MSC" on page 28.

* Message: Test Set wasnot ableto establish contact with the M SC. Testing
abor ted.

If the Software has difficulty when attempting to dial the MSC or there are no
responses from the MSC on the serial path, the error above is generated.

There can be several causes for this error message. Réfierdbleshooting
Checksfor Communications Problems" on page 230 for a list of items to check
when you have received this error.

* Messages: Base station did not answer the <command name> with a response of
<command response> in threetries. Base station did not answer the <command
name> with aresponse of IP and ALL WENT WELL in threetries.

These two messages indicate that basic communications with the MSC are taking
place, but that the control commands to set the site up for service are not being
responded to. Refer tor roubleshooting Checks for Communications Problems"

on page 230 for a list of items to check when you have received this error.
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Communications ErrorsDuring Testing

Message: Communication with MSC failure. Select ‘Laptop’ key to interface with
the MSC.

This error indicates that communication with the M SC was taking place, but the link
was lost sometime during the testing process.

Asindicated in the message, you can go to the Laptop Emulator menu to try to re-
establish the link with the MSC.

Also check theitemsin "Troubleshooting Checks for Communications Problems"
on page 23@or possible causes of interruptions to the communication between the
Test System and the MSC.
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Troubleshooting Checks for Communications Problems

Thefollowing list provides items to check when you are having communication
difficulties using the modem to connect to the MSC.

0 Cableconnectionsbetween the Test System, modem, and phoneline:

Make sure that you have made the proper connections between the Test System serial
port, the modem, the phone line, and the PC (if used). See the connection diagram in
figure 77 on page 137.

A list of cables and their part numbersis provided in table 2 on page 139.
0 Modem operation:

Verify that you have supplied power to the modem and that the power indicator light
(if it has one) is on. Most modems also have indicators to show when they have gone
“off hook” and TX-RX lights to show data transfers.

Make sure that you have followed the steps to configure the modem. These steps make
all required modem settings to match the communication setup of the modem to the
Test System and MSC. Sé8tep 3: Set up the Modem for Communication to the

M SC" on page 28.

O Diallingdifficulties:

In some cases, you may have to customize the dialling information in order to

properly dial and connect to the MSC. For example, if you have a “9” in your dialling
sequence to get an outside phone line there may be a short delay before the dial tone is
heard. Therefore, you may need a delay after the “9” before the rest of the digits in the
sequence are sent. This can be done directly in the Laptop Emulator seeeen (

"Laptop Emulator" on page 174) and in a custom file in the Define Auto meseg(

" Creating User-Defined Commands' on page 186).

O Modem autobaud being set to “on”:

Some modems autobaud to the incoming data rate and will not change thereafter until
the power isremoved. If you have made changes to the system baud rate since
applying power to the modem, you made need to turn it off and back on in order to
clear the “autobaud” setting.
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0 MSC not accepting upper-case char acters:

Some M SCs are set up to accept only lower-case characters from remote computers.
Y ou can set the Software to send lower-case commands automatically using a
parameter in the TEST (Edit Parameters) menu (see " Editing the Parameter s (T est
Parameters)" on page 148).

0 MSCisnot configured to send responsesto commands:

After sending a control command to the M SC, the Software looks for response
commands from the M SC before going on. It may be that the MSC you are
communicating with has been configured to not send responses to remote computers.
Y ou may need to check with a switch technician to seeif thisis the case for the MSC
that you use.

0 Extended connect timeis needed for the Alarm Clock mode:

In the Alarm Clock mode, you can choose to log on to the MSC before leaving the
Test System or you can have the Test System perform the Auto Login when the timer
reaches the test time.

If you choose to connect to the MSC before leaving the site with the Test System set
up for Alarm Clock mode, the result can be along connect time on the MSC. Y ou may
have to ask a switch technician for alonger service period so you are not disconnected
before the Test System is able to run the Full Cell Site Test.
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Toolsfor Troubleshooting Communications Problems

Thefollowing tools can be used to troubleshoot communications problems
between the Test System and the M SC:

0 Laptop Emulator:

The Laptop Emulator can be a useful tool when checking communications between
the Test System and the M SC.

Usethe Test Mbdemcommand to check basic communication between the Test
System and the modem. If the modem does not respond with “OK” you need to check:

» Serial connections between the Test System and modem. Make sure that you are
using a Test System cable that connects the modem to the serial 10 port. See the
cable accessories table for part numbtaisi€ 2 on page 139).

» Power to the modem and that the power switch is “on.”

e Settings in the TESTS (Edit Parameters) menu for serial communications (baud
rate, parity, stop bits, and so fortBge " Editing the Parameters (Test Parame-
ters)" on page 148.

« Verify modem configuration. Follow the steps'iBtep 3: Set up the M odem for
Communication to the MSC" on page 28.

Use the Laptop > Modem mode and a PC to perform the connection and to send
custom commands once connectgek " Laptop Emulator” on page 174.

O Logging Data Communications:

The Software provides a “logging” feature that prints the commands between the Test
System and the MSC. This allows you to view the outgoing command and the MSC's
response (if any)See " Logging of Control Commands' on page 192.

If no responses are being received, you may need to verify with a switch technician
that the MSC is set to send responses to a remote computer.
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Errors While Attempting M easurements

Thefollowing error messages can be posted once a test mode has begun making
TDMA measurements:

M essage: M easurement time out. Test aborted.

This message will be posted if the Test System is set up for a TDMA measurement
and does not get a triggered reading for approximately 10 seconds. A possible cause
for this condition is a low signal level at the RF IN/OUT port of the PCS Interface. To
make accurate TDMA tests, an adequate signal level is needed. Make sure that you
consider not only the transmitter’s power setting, but losses through cables,
attenuators, and couplers that affect the signal level to the Test System.

It is often useful to run the Spectrum Analyzer mode to view the input signal. This
allows you to see that the signal is on frequency and of sufficient signal strength to
make a measurement. It can also show if there is a lack of modulation or if there are
interfering signals.

M essages:

0 Weak clock. Difficult to find data clock phase.

0 ADC under driven. Absolutevalue of the peak sampleislessthan 30 dB below
FS of the ADC.

O Synchronization to received data did not occur.

O Syncword contained errorsor was not found.

These errors are generated from the TDMA measurement process. They will be posted
on the display when the test results are posted. Unlike the time out case discussed
previously, measurements may be returned with these errors. The measured values
may be inaccurate and you should take steps to eliminate the cause of the error.

You should check to see that you have a valid entry intd BMA Test Port

Cal . Const ant field of your calibration file (if using the TX Test Port for tests).

You may need to remeasure and acquire a new value. A negative number returned for
that constant indicates an error when generating the value.

Other possible causes are much the same as those listed in the time out case, above.
Again, using the Spectrum Analyzer mode may be helpful.

For more information on TDMA errors refer to the HP 83201A or
HP 83204ADual Mode Cellular Adapter User's Guides
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A
acronymslist, 115
Adj TX Power parameter, 149
Adjacent Channel Power specification,
157
alarm clock mode, 116
Alarm Clock Start parameter, 149
auto login
using, 188

C

cables, 139
calibration files, 120
direct entry, 122
listing (cataloging), 130
loading, 129
measuring, 123
purging (deleting), 131
storing, 127
TDMA Test Port Cd. Constant, 128
changing specification (pass/fail) vaues,
159
changing test parameters, 154
clock, alarm, 116
collection
data, 140
retrieving data, 143
to amemory card, 140
turning off, 142
command summary, 190
commands
user-defined, 186
conditions
test execution, 215
configuring
for printing, 199
the modem, 28
the seria port, 29
connections, 23
modem, 135
serid, 24
testing with connectionsto the TX Test
Port, 217
connector kit, 139
control commands, logging, 192
creating procedure files, 204
creating user-defined commands, 186

D

data collection, 140
retrieving data, 143
to amemory card, 140
turning off, 142
defining afrequency plan using aPC, 166
defining a frequency plan using the test
Set, 162
definition
software, 16
deleting
afrequency plan, 172
calibration files, 131
procedure files, 206
demo (demonstration) mode, 146, 153
description
Full Cell Site Test mode, 209
Insertion Loss Test mode, 214
product, 16
Radio Test mode, 210
Spectrum Analyzer mode, 211
test, 208
TX Power Meter mode, 212
dialling and logging on to the MSC, 181
direct entry of calibration constant val-
ues, 122
displaying the contents of amemory card,
195
documents
related, 207
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editing the parameters (test parameters),
148

editing the specifications (pasd/fail lim-
its), 156

equipment, required, 20

error messages, 220

Error Vector Magnitude specification,
157

escape sequences in printing, 200

Exit Power Meter parameter, 151

F
file
loading, 196
purging (deleting), 197
storing, 196
files
calibration, 120
procedure, 203
First Alternate Channel Power specifica-
tion, 157
Foam Jumper Loss,measuring, 125
Frequency Error specification, 157
frequency plan, 161
defining using a PC, 166
defining using the test set, 162
loading, 172
printing, 173
purging (deleting), 172
Full Cell Site Test
description, 209
mode, 38

H

hardware
connections, 23
supported, 19
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initializing amemory card, 195 kit
initializing the modem, 31 connector, 139
Insertion Loss Test mode, 98
description, 214
installation, 21
instrument, connections, 23

L

Laptop > Modem mode, 185
laptop emulator, 174
command summary, 190
list of acronyms, 115
list of parameters, 149
list of gpecifications (pass/fal limits),
157
listing (cataloging) calibration files, 130
loading
afile, 196
afrequency plan, 172
and running the software, 25
calibration files, 129
procedure files, 206
logging mode, 192
logging on to the MSC, 181
login, auto, 188

237



| ndex

M
Magnitude Error specification, 157
measuring
cdlibration constant values, 123
Foam Jumper Loss, 125
TDMA Test Port Cal. Constant, 123
TX Antenna Port Cable Loss, 126
media use, 194

memory card
displaying the contents, 195
initializing, 195

messages, error, 220

modem
connections, 135
initialization, 31
setup, 28

MSC

dialling and logging on, 181
MSC Baud Rate parameter, 152
MSC control
testing without, 218
MSC Data Length parameter, 152
MSC Parity parameter, 152
MSC Stop Length parameter, 152
MSC Transmit Lower Case parameter,
152

(@)

Origin Offset specification, 157

Output Power Adjustment Error specifi-
cation, 157

Output Power Error specification, 157

P

parameter
Adj TX Power, 149
Alarm Clock Start, 149
Exit Power Meter, 151
MSC Baud Rate, 152
MSC Data Length, 152
MSC Parity, 152
MSC Stop Length, 152
MSC Transmit Lower Case, 152
Print Power, 151
Short Form Printout, 150
TDMA Number of Averages, 153
TX Antenna Port Cable Loss, 153
27277 Test Demo Mode, 153
parameters
editing, 148
parameters, list, 149
parts and accessories, 139
pass/fail limits. See Also specifications
Phase Error specification, 157
plans, frequency, 161
Print Power parameter, 151
printing
afrequency plan, 173
configuration, 199
reports, 198
sending escape sequences for, 200
specification (pass/fail) vaues, 160
test parameters, 155
to aPC viathe serial port, 202
procedure files, 203
creating, 204
deleting, 206
loading, 206
product description, 16
purging (deleting)
afile 197
afrequency plan, 172
calibration files, 131
procedure files, 206
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Radio Test mode, 56
description, 210
reference, software, 113
related documents, 17, 207
reports
printing, 198
required equipment, 20
retrieving data collection data, 143

S

Second Alternate Absolute Power speci-
fication, 158
Second Alternate Channel Power specifi-
cation, 158
sending escape sequences to a printer,
200
serial connections, 24
serial port
configuring, 29
in printing results, 202
setup, modem, 28
Short Form Printout parameter, 150
software
definition, 16
loading and running, 25
reference, 113
specification
Adjacent Channel Power, 157
Error Vector Magnitude, 157
First Alternate Channel Power, 157
Frequency Error, 157
Magnitude Error, 157
Origin Offset, 157
Output Power Adjustment Error, 157
Output Power Error, 157
Phase Error, 157
Second Alternate Absolute Power, 158
Second Alternate Channel Power, 158
specifications
changing, 159
editing, 156
list, 157
printing, 160
storing, 159
Spectrum Analyzer mode, 84
description, 211
storing
afile, 196
calibration files, 127
specification (pass/fail) values, 159
test parameters, 154
supported hardware, 19

T

TDMA Number of Averages parameter,
153
TDMA Test Port Cal. Constant, 128
measuring, 123
test desriptions, 208
test execution conditions, 215
test parameters
changing, 154
editing, 148
printing, 155
storing, 154
test tutorials, 35
Full Cell Site Test mode, 38
Insertion Loss Test mode, 98
Radio Test mode, 56
Spectrum Analyzer mode, 84
TX Power Meter mode, 70
testing with connections to the TX Test
Port, 217
testing without MSC control, 218
troubleshooting, 219
tutorials, test, 35
TX Antenna Port Cable Loss
measuring, 126
parameter, 153
TX Power Meter mode, 70
description, 212
TX Test Port, 217
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user-defined commands, 186 2777 Test Demo Mode parameter, 153
using auto login, 188
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