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Product Description

Review this chapter for general information on the HP 11807B Option
023 Lucent CDMA Base Station Test Software. Included is a list of
required equipment to perform the tests, plus a look at the basic
Software flow.
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Product Description
Overview

Overview

Description of the Lucent Cellular CDMA Base
Station Test Software

The Software is an Instrument BASIC (IBASIC) application used to set
up the Test Set for transmitter measurements on Lucent Series II
CDMA base station equipment. The Software runs on the Test Set’s
internal IBASIC controller to allow you to perform the following tests
and procedures:

e TX Power Meter

¢ Pilot Only Test

¢ Code Domain Tests

¢ Automated BBA Test

e Spectrum Analyzer

¢ (Code Domain Analyzer

e CDMA Analyzer

e PN Offset Search

e C(Calibrate TX Test Port

¢ Insertion Loss Test

¢ Return Loss Test

e BTS Laptop Utility

Using a modem in the Test System, the Software can control the base
station equipment by sending commands to the Mobile Switching

Center (MSC). This provides automated testing to reduce time spent at
the site and to greatly improve the repeatability of measurements.

As tests are run, the measured results are compared to user specified
limits. These test results can be printed or stored to a memory card for
archival purposes.

Who should use the Lucent CDMA Base Station Test Software?

If you are installing, commissioning, or maintaining Lucent
Technologies’ Series II CDMA cell site equipment, this Software will
assist you in performing key tests of transmitter performance.

8 Chapter 1
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Product Description
Overview

Included with the Software
Included with the HP 11807B option 023 Software:

0 Memory card (OTP) containing the program files (part number
11807-10046)

0 Memory card (OTP) containing the program files (part number
11807-10046)

0 Blank RAM card

0 Lucent CDMA Base Station Test Software manual - this manual
(part number 11807-90156)

O Software License Agreement
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0 3.5 inch diskette containing the BTS Laptop Utilities program (part
number E6961-10001)

Chapter 1 9



Product Description
Software Operation Overview

Software Operation Overview

Figure 1-1 illustrates the basic steps for Software operation. After
running the software, a test can be repeated or you can select another
test.

Chapter 4 , “Performing CDMA Tests,” gives step-by-step instructions
for each of the tests. If you have questions, further details can be found
in Chapter5 , “CDMA Tests Software Reference.” If you encounter
errors, Chapter 7, “Troubleshooting,” can assist you.

Figure 1-1 Steps for the Use of the CDMA Test Software

| |
| |
| |
! Chapter 3 !
| Chapter 2 — |
! Configuring ] :
Sart — I nstallation the Cell Site Performing Exit
| |
I I
| |
! Chapter 5 [
| |
I CDMA Tests :
: Software |
: Reference :
| |
| |
! Chapter 6 [
| |
: General :
| Software |
: Reference :
| |
Chapter 7
[Troubleshooting]
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Product Description
Test System Hardware

Test System Hardware

Required Equipment

Test Equipment
The Software is written specifically to work with:

e HP 8921A Option 600 (includes the HP 8921A Cell Site Test Set, HP
83205A CDMA Cellular Adapter).

e HP 8921A Option603.

e HP 8921A plus either the HP 83203B or HP 83205A CDMA Cellular
Adapter.
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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 SHIFT, CONFIG (DUPLEX). The installed revision
will be displayed in the upper right corner of the CRT. Contact your
nearest Hewlett-Packard sales office for firmware upgrade information.

Modem

The best way to communicate with the MSC to control the cell site
during testing is to use a laptop PC (Personal Computer) with an
internal modem. This allows you to dial up and login to the MSC, and
enter the maintenance craft shell as you normally would for other cell
site operations.

Cables and Adapters

Several cables and adapters are required. See “Connector Kit” on page
93 for information on an optional cable kit that supplies the necessary
cables and adapters to connect the Test Set to the base station and
computer.

Chapter 1 11



Product Description
Test System Hardware

Figure 1-2 Required Equipment

Test Equipment required: You must supply:
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Supplied with the HP 11807B Option 023 Software:
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® Cablesto connect the base station
to the Test System.
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Product Description
Test System Hardware

Optional Equipment

Cable Kit

See “Connector Kit” on page 93 for information on a cable kit that
supplies required cables and adapters for connection of the Test System
to the base station and computer.

Printer

A printer can be used to provide a record of test results. A summary of
the test performed, the measured results, and a pass/fail analysis is
included for tests that provide printed results.

The Test System supports printing via the PARALLEL, and SERIAL
ports. The following printers are supported:

0O HP Deskdet printers

0 HP Laserdet printers

O HP ThinkdJet printers

0 HP QuietdJet printers

0 Epson FX-80 and LQ-850 printers

You may also collect the results using a PC and BTS Laptop Utility on
the serial port.

Personal Computer (PC)

The Test Set and Software supports using a PC to control the base
station via the MSC. The PC is connected to the Test Set via the
SERIAL 9 port. Most PC’s with an available serial port are compatible
with the Test Set.

If you install the BTS Laptop Utilities program on your PC, you can use
your laptop and internal modem to relay commands to the MSC from
the Test Set, collect test data, log commands sent between the Test Set
and the MSC, and capture screen images.

Chapter 1 13
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Product Description
Test System Hardware

GPS Time and Frequency Reference Receiver

The Lucent CDMA Base Station Test Software supports the

HP 58503A GPS time and frequency reference receiver for supplying
the timebase signal normally taken from the base station equipment.
See Figure 5-3 on page 92.

When connecting to the base station’s SCT modules as the timing
reference, the Software uses the signals out of the modules as though
they are correctly timed to GPS time to provide the correct system time.
If a problem exists in the base station’s GPS reference or SCT modules,
the base station’s PN offset will likely be incorrect.

Using the HP 58503A, you provide a GPS-referenced timing signal that
is independent of the base station. This helps isolate problems
associated with the base station’s own GPS reference equipment and/or
SCT module(s). An example of this is an “island cell”, where the base
station passes performance tests but does not properly interact with
adjacent cells during handoffs.

14 Chapter 1
S:\HP11807B\OPT023\Book\Proddesc.fm



Product Description
Getting Help, Software Upgrades, and Training

Getting Help, Software Upgrades, and
Training

For instrument servicing, see the HP 8921A Test Set Assembly Level
Repair Guide.

For application assistance, call the HP Application Hotline
(1-800-922-8920, USA and Canada only).

For information about software upgrades and hands-on HP training,
contact your local HP sales engineer.

Chapter 1
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Product Description
Getting Help, Software Upgrades, and Training
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Installation

Follow the steps in this chapter to load and run the Software, to connect
the test equipment, and to make initial settings to configure your Test
Set. You must complete the steps in this chapter before attempting
measurements with the Software.

17
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Installation

Overview
|
Overview
The steps in this chapter are:
1. “Load and Run the Lucent CDMA Base Station Test Software” on
page 19
2. “Connect the Test Set to the Site Equipment” on page 23
3. "Communications with the MSC" on page 28
NOTE The last step, communications with the MS, is not a strict requirement.

However, the test examples in “Performing CDMA Tests” on page 43
use a modem to control the cell site via the MSC. The Software also
supports testing without modem control. If you are not using a modem
with your Test System, skip the last step and see “Testing without MSC
Control” on page 104 for a summary of differences when running
without the modem.

18 Chapter 2
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Installation
Load and Run the Lucent CDMA Base Station Test Software

Load and Run the Lucent CDMA Base Station
Test Software

Locate the PC card labeled Lucent CDMA Base Station Test SW and
follow the steps outlined in Figure 2-1 and Figure 2-2.

Figure 2-1

© ®°c 8|0

Insert the
software
card.

Press 9 Wait for display @ Press
POWER. to appear PRESET.
(approximately
20 seconds).

Continued on the following page
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Installation

Load and Run the Lucent CDMA Base Station Test Software

Figure 2-2

Loading the Software (continued)

Press the Tests Menu key to display the Tests
(Main) menu screen.

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

PRINT
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Position
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Select Procedure Location:d

/ Select Procedure Filename:
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Select

&

a Position the cursor at Card and select it.

Position the cursor at Select Procedure
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< LOAD TEST PROCEDURE:
Select Procedure Location:d
Select Procedure Filename:
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Position the cursor at Choices: and
select the Procedure name: LCDMA.

Position the cursor at Run Test and
select it. The Software is now loading.
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Installation
Load and Run the Lucent CDMA Base Station Test Software

Navigation of the Lucent CDMA Base Station Test
Software

After the software has loaded, you will see the Software’s Main Menu
on the display of the Test Set (see Figure 2-3).

Configuration operations, test utilities, and tests are grouped into sub
menus. Turn and press the knob to access the desired sub menu.

Figure 2-3 Lucent CDMA Base Station Test Software Main Menu

TESTS (IBASIC Controller)
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To Screen
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] FrintersSerial Port Confisuration

=)
)
@
L
2
o
=

Main Menu Functions

e Test Configurationis where you define test information used by
all tests; such as identifying the timing reference signal source, cable
losses, and TX test port coupling factor.

e Base Station Configurationis where you enter the specific base
station information the Software needs to control your base station
when communicating with the MSC during tests. These include the
channel number and PN offset of the BCR you are testing.

e Calibration/Wilities accesses procedures used to measure test
cable insertion loss, coupled port loss, PN Offset values and return
loss.

e Test Sel ections accesses CDMA tests.

e Printer/Serial Port Configuration accesses routines used to
enable printing of test results, enable data collection operations, and
define the serial port communication settings.
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Load and Run the Lucent CDMA Base Station Test Software

Figure 2-4 Lucent CDMA BS Test Software Main Menu features.

Main Selections and Cursor Control

Menu selections open lower-level menus. To select a menu
item, rotate the knob until the cursor is in front of the line and
press the knob.

\

TESTS (IBASIC Controller)

Test Confisuration
Bose Station Configuration
Colibration/Utilities
Test Belections

| Frinter/Serial Port Confisuration

N\

USER Keys and their Fields

The USER Keys (k1 - k5) correspond to fields 1-5 at the
top right corner of the test screen. They are used for
navigation through menus and for making selections. In
many lower-level menus, a “Return” key is provided to
take you up one menu level.

[ARRINNINNA]]]

===

{ AnnnaD))

Knob

DT T R TR LT a— |

L0 iy
l N
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I
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The knob controls the cursor
position on the display and is
sometimes used to make numeric

entries.
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Installation
Connect the Test Set to the Site Equipment

Connect the Test Set to the Site Equipment

Connect the clock signals (J2 CLK and J3 2PPS) and transmitter
output to the Test Set. See “Test Set Connections to the Base Station”
on page 89.

NOTE To enable the clock signals on the base station, be sure to switch on the
“T'ST CLK” switch on the SCT module.

If you are using a separate GPS reference instead of the cell site’s
clocks, see Figure 5-3 on page 92.

Which Test Set Port to Use - ANT IN or RF IN/OUT?

CAUTION The Test Set’s ANT IN port is only used for very low signal levels <60
mW (17.78 dBm). Therefore, to prevent damage to the Test Set, never
connect this port directly to the TX Antenna port of the base station. This
port is typically connected to the base station’s TX Test port.

The Test Set’s RF IN/OUT port is for continuous wave signals of <60 W
or CDMA signals of <15 W. This is the only port on the Test Set that you
should connect directly to the base station’s TX Antenna port.
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Which Base Station Port to Use - TX Test or TX
Antenna?

In Service Testing Using the TX Test Port

The TX Test port gets its signal through a directional coupler
connection to the TX Antenna port (see Figure 2-7 on page 27). This
allows you to make measurements on an active base station without
disconnecting the transmit antenna and interrupting service. A
“Coupling Factor” (loss) through the directional coupler is entered into
the Software to compensate power measurements. Coupling factors are
typically 40 to 50 dB, but can vary depending on the base station
design.

Chapter 2 23
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Connect the Test Set to the Site Equipment

Figure 2-5 Simplified Diagram of the Transmitter Output Path
Antenna Base Station
Linear
Amplifier
|i Directional
Coupler
»@'TX Test Port
TX Antenna Port \ I
Couﬁling Factor is the loss through the
directional coupler to the TX Test port.
If you do not know the exact coupling factor, the software contains a
utility to measure the coupling factor. See “TX Test Port Calibration” on
page 74.
NOTE If you do not know the Specified Output Power for your transmitter at

the TX Antenna port, the Software must measure the power to calculate
the coupling factor. This requires you to take the base station out of
service to connect the Test Set directly to the TX Antenna port during
the calibration routine.

One disadvantage to using the TX Test port to make measurements is
the possibility that its coupler is malfunctioning and therefore will
cause erroneous measurements. If TX power measurements fail by a
large amount, but you suspect the actual transmitted power is correct,
you should take the base station out of service and make measurements
directly at the TX Antenna port to verify the failed reading. If the
Software is correctly configured, TX power measurements using the TX
Test port and TX Antenna port should not vary significantly.

24 Chapter 2
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Connect the Test Set to the Site Equipment

Out of Service Testing Using the TX Antenna Port

Disconnecting a TX Antenna feed line and connecting the Test Set to
the TX Antenna port requires you to first take the associated base
station out of service (disable call processing and turn off all
transmissions to that TX Antenna port).

The base station can be taken out of service (and turned back on to
make measurements) two ways:

1. Dial into the MSC using your laptop with internal modem and BTS
Laptop Utility running on your PC, to control the base station
through its maintenance software.

2. Call the MSC and have switch personnel control the base station for
you.

One benefit of testing directly at the TX Antenna port is the confidence
that you are measuring the true output power of the base station at the
point where the antenna feed line connects to the base station, verifying
the operation of the full transmission path inside the base station. It
also provides an opportunity to perform transmission line and antenna
testing while the antenna is disconnected from the base station.
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Connect the Test System to the Site
Equipment
Connect the clock signal (19.6608 MHz) and even-second clock as shown

in Figure 2-6 , for alternative ways of connecting these clock signals, see
"Connections" on page 89.

NOTE To enable the clock signals on the base station, be sure to place the
“T'ST CLK” switch on the SCT module to the ON position.

Figure 2-6 Lucent Series II - CDMA Clock and Timing Connections
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Connect the Test System to the Site Equipment

The Test Software can utilizes two different RF connection points.

¢ For in-service testing, connect the Test Set’s antenna port to the TX
coupled port associated with the BBA under test. If the available
space at the transmit shelf does not permit direct connection of the
test cable to the coupler port, the jumper cable from the coupler to
the switch panel can be used. Disconnect the jumper from the switch
port (either J11, J12, or J13) for BBA 0, 1 and 2. Connect the test
cable to the jumper cable with a SMA(f) to SMA(f) barrel connector.
Remember that the signal will level will be reduced by the amount of
insertion loss associated with the jumper cable.

NOTE It is advisable to only disconnect one jumper cable at a time from the
switch panel when testing. Reconnect the jumper to the correct switch
panel port before disconnecting the jumper associated with the next
BBA you wish to test.

¢ For out-of-service testing, connect the Test Set’s RF IN/OUT port to
the foam jumper attached to the output coupler. The cable can be
unhooked at the polyphasor and connected to the test cable using a
N(f) to N(f) barrel.

Figure 2-7 RF Connection Points

=1
%]
If space permits connect to the coupled O = _ %
port. If the shelf space is to tight. = = e T =
Unhook the jumper cable from the ﬁc’ <l U A L E
switch panel ports J11, J12, J13 and
use a SMA barrel to connect the
jumper cable to the test cable 5 j Teaas T -
Optional Connection: — - m—_ 999?030 9 9°f ngg’gw
TX Coupled Port Cable GEEE N — EEEEEEE
removed from port J11, J12, J13 1 .1—"1=,—t.|m
on switch panel J_ [ Lﬂ g TX Shelf 0
J_  — ]
J_ -1—”|=|—|:-|_wl
i — | |<¢— TX Shelf 1
TX Coupled Port —\\ [ J——— (Alpha)
< o

_ || <«¢— TX Shelf 2
e (Beta)

— [ |<¢— TX Shelf 3
] (Gamma)

Antenna Port — ppg
Foam Jumper
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Communications with the MSC

Communications with the MSC

"BTS Laptop Utility" on page 28 - is the recommended method of
communicating with the MSC. BTS Laptop Utility, is a PC based
program designed to be used with the Test Set and a laptop computer
for communications with the MSC and for logging test data and
communications with MSC.

BTS Laptop Utility

BTS Laptop Utilities is shipped with the HP 11807B opt 023 Lucent
CDMA software on two 3.5 inch floppy disks. This program sets up the
internal modem and serial communications port of your laptop PC for
automated testing with the Test Set. The software also provides several
other helpful functions.

Since you probably already use your laptop’s internal modem to connect
to the MSC, using this program is the best way to establish
communications between the Test Set and the MSC.

The BTS Laptop Utilities provides the following functions:

¢ A Switch Terminal window to dial into the switch (IMSC) and
monitor replies sent back from the switch.

The Switch Terminal window may also be used to make a telnet
connection to the MSC. This is done by first dialing into a remote
access server (dial-in connection to the company network usually
using the windows dial-up adaptor). Once this dial-up connection
has been made, the Switch Terminal window can act like a telnet
session to set up communications with the MSC.

¢ A Test Results window where automated test results are displayed
and can be saved for later use.

¢ A Screen Capture window to capture screen images and save them
as a bit mapped image (BMP). This is very helpful when using the
Test Set’s spectrum analyzer or other screen you want to capture.
(IBASIC operation must be paused first to print any of the TESTS
screens used for automated testing.)
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Communications with the MSC

For additional information on using the BTS Laptop Utilities after
installation, refer to the online Help topics included with that program.

System Requirements for BTS Laptop Utilities

If your laptop does not meet the following minimum system
requirements, you could encounter erratic operation and longer test
times.

e 133 MHz PentiumO! Processor
e 16 MBytes or RAM

e Windows 9502 or Windows NT 4.0 (Intel based)
¢ Available RS-232 serial port

¢ Internal modem
Installing the BTS Laptop Utilities Program

Run

Type the name of a program, folder, or document, and
“Windows will open it for pow.

Open: IC:\BTSUtiI\EtsutiI.exe -Debug =l
¥ B it Sepanate i Emony Space

k. I Cancel | Browse. . |

BTS Laptop Utilities comes compressed on an install disk for easy
setup on your laptop. Simply insert the floppy into your drive and select
Start then Run then type A:\Setup. The install shield will lead you
through the installation process.

After installing the BTS Laptop Utilities, you need to configure the
laptop’s serial port to communicate with the Test Set. If you are using
the BTS Laptop Utilities to communicate and control the base station,
you also need to configure the laptop’s modem to match the modem’s
port setting. The following communications parameters should be
determined before configuring the serial ports.

1. Pentium is a U.S. registered trademark of Intel Corporation.
2. Windows 95 and Windows NT are U.S. registered trademarks of Microsoft Corp.
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Figure 2-8 Specifying the Serial Communication Port Settings

After installing the running the BTS Laptop Utility, select % Comm Port Setup
the TR button from the menu to display the Test Results Switch Test Set
window. rPort rPort
" MNa FPart C Mo Part
. e ¢ Comm 1
"8 BTS Laptop Utility 19/ E3 e aomn | & Gomme
 Comm 3 & Comm 3
5W| TSl DDl THl 5|:| HE-'||:I E it  Cormm 4 € Comm 4
" Cormm 5  Comm 5
 Cormm B  Comm B
(f: Carnrm 7  Comm 7
Select Pr ef er ences, Conm Port Set up. .. tobring @ oim®) [ C Comms
up this window to specify the com ports and baud rates—— Do e N R
used to communicate with the internal modem and the Test il 1200
1 1 1 2400 2400
Set (viathe serial ports on the PC and Test Set). cou £
RN & 158200
€ arann 38400 X Qance'l

= GBI 57600

e Switch Port - This port is used to communicate with the laptop’s
Modem. The port number can be found in your laptop’s Device
Manager in the System Properties window. Simply right click the My
Computer icon then select properties. Look under the properties for
the modem.

If the modem’s port is already in use, a message will be posted telling
you a device already has control of that port. The most common
culprits are programs such as Laplink or other communications
programs running in the computer’s background. You will need to
close the other program and reselect the required Com port.

¢ Switch Baud Rate - This setting defines the speed at which the
laptop communicates with the PC card or internal modem. This is
not the speed at which the modem communicates with the switch or
MSC. This value can be set to 57600. Most modems negotiate at the
start of the session with the modem on the other end of the line for
the best data transfer rate.

e Test Set Port - This is the port your laptop uses to communicate with
the Test Set. This port setting can also be found in your laptop’s
Device Manager in the System Properties window. Just look under
Por t s to determine the choices available.

e Test Set Baud Rate - This is the speed that the laptop communicates
with the Test Set. This value should match the baud rate found on
the Test Set’s /O CONFIGURE screen. This value will not
automatically adjust during the session. The recommended baud
rate for the Test Set is 9600 but speeds of 19200 are available.
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Configuring the Test Set Software to Work with the BTS Laptop
Utilities Software

After installing BTS Laptop Utilities on your laptop, you need to
configure the HP 11807B option 023 Software to send data to the
laptop. This is accomplished by telling the Software to use the BTS
Laptop Utilities and by setting the SERIAL 9 port communication
parameters.

e To select BTS Laptop Utilities operation.

1. Load and run the Software (see “Load and Run the Lucent CDMA
Base Station Test Software” on page 19). The Software’s Main
Menu is displayed.

2. Select Printer/ Serial Port Configurationon the Lucent
CDMA Tests Main Menu.

3. Set the Data Col | ecti on field to BTS Laptop Wility.

Figure 2-9 Serial Port Settings and BTS Laptop Selection
TESTS (IBASIC Controller)

Select to accessthe —

serial port settings. Printer Confisuration +

Doto Collection. « « . BAS Lamtop Utility HReturn |

=)
)
@
L
2
o
=

To Screen

Setto BTS Lapt op
Utility.

Beoud Roter o o v v v 0 0 0 19200 4
Set the Serial Port 9 vt e
settings to match the Flow Comprel oL e
Com Port Setup set- To Screen
tingsin the BTS Lap- "
top Utilities.

RAOIO IHT]
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4. Set the Serial 9 Port Configuration menu settings to work with
the BTS Laptop Utilities (see Figure 2-8 on page 30 and Figure
2-9 on page 31).

— Set the Baud Rat e field to match the Baud Rate setting on the
Comm Port Setup window (9600 is recommended)

— Set the Data Length to 8
— Set the Parity to None
— Set the Stop Lengthto 1l
— Baud rate 9600

— Fl ow Control to None

With BTS Laptop Utility running on your laptop and the proper
connections between the Test Set and Laptop; you should now be able to
use the laptop to log onto the switch. With the 11807B opt 023 Software
running, you should be able to perform automated base station tests
and record test results. You should also be able to capture Test Set
screens.

Test Set to Laptop Connections

The illustration below shows the Test Set to laptop connections. The
laptop’s modem must also be connected to a phone line capable of
connecting to the MSC. If no phone line is available at the base station,
a cellular phone with properly configured cellular capable modem will
work.

Figure 2-10 Test Set to Laptop Connections
Computer
74
HP 8921 /
Rear Panel D B
=~ ="\
[ ]
Phone Line for
Cable HP Part # 08921-61038 PC Card Modem
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Testing Your Connections and Configuration Settings

To test the settings you have selected, you can connect a cable (RJ11 to
DB9) from the Test Set to the Com port of your laptop and try a screen
capture. With the cable connections complete and BTS Laptop Utility
running on your laptop simply press the Test Set’s Shift then Print key
(if the software is running in the Test Set, press CANCEL key to pause
the program before printing).

To test the modem connections you can open the Switch Terminal
window and type AT followed by a carriage return. The modem should
reply OK.

If You Had Problems

If you were unable to load and run the software, make the required
entries, or you encountered error messages, refer to “T'roubleshooting”
on page 139 for help.
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Configuring the Software for Tests

Follow the steps in this chapter to connect to the MSC and configure the
Software for testing. You must complete the steps in this chapter before
attempting automated CDMA measurements with the Software.

35
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Configuring the Software for Tests

If you are not using automated control of the cell site, you still need to
provide some information about the base station before testing (see
“Base Station Configuration Procedure” on page 38).
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Configuring the Software for Tests
Overview

Overview

For automated control of the cell site, you should have connected and
configured the modem to work with the Test Set, as outlined in chapter
2. The modem is used to communicate with the MSC to set up the cell
site for testing. In this chapter, you will use the modem to connect to the
MSC and configure the base station for testing.

If you are using the BTS Laptop Utility program with a PC and an
internal modem, that program should be installed and the PC’s serial
communication ports configured (“Installing the BTS Laptop Utilities
Program” on page 29).

NOTE This method of site control is optional, but is highly desirable when
possible. If you have other means of controlling the site equipment,
enter the Specified Output Power, as directed in the “Base Station
Configuration Procedure” on page 38, skip the rest of this chapter and
start making tests (see “Performing CDMA Tests” on page 43). See also
“Testing without MSC Control” on page 104.

a
o
=]
=
Q
c
=3
=
Q
e
>
o
2]
o
=
=
o
=
o
—
o
=

Chapter 3 37



Step 1.

Step 2.

Figure 3-1

Step 3.

Step 4.
Step 5.

Step 6.

Configuring the Software for Tests
Define Which Cell Site and BBA to Test

Define Which Cell Site and BBA to Test

Before the Software can control the base station, it must be able to tell
the MSC which cell site and which BBA to test. The Software also needs
to know how much power you expect to measure. This information is
supplied on the Base Station Configuration Menu.

Base Station Configuration Procedure

Load and run the Software (see page 19). The Software’s Lucent CDMA
Tests Main Menu is displayed (see Figure 2-3 on page 21).

Select Base Station Configuration. The Base Station Configuration
Menu is displayed (Figure 3-1).

Specifying Base Station Configuration Information

TESTS (IBASIC Controller)

+ I
=
------ Baze Station Confiauration Menu
» I
PBECP Humber « -+« v o 0 0 oo 1
Cell Site Humber « « v v v v 0 0 0 0 0 0 1 |«
BEA Under Teste o v v v v 0 0 0 v 0 0 0 a s i
BCR Attenuntion Levels o« v v o v 0 0 0 0 0 iRt urn |
Srecified Owteut Power [Wattsl. « o o o g.00
Channel Mumber. « « v v v 0 v v 0 0 25 | To Screen
PH Offset « v 0 o v 0 0 v 0 0 0 0w e 0.00 F
Send Control Commands to MSC « « 0 v 0 0 YES
Channel Elements to Test « o v 0 0 v 0 0 0 i
DECODER
RAOIO IHT

Enter the ECP Nunber for the ECP that controls the cell site you are
testing.

Enter the Cel | Site Nunber for the cell site you are testing.

Enter the number of the BBA you are testing in the BBA Under Test
field. This tells the MSC which BBA to control.

Enter the BCR Att enuati on Level . This is the value used to control
base station power by the MSC, and is used when measuring
transmitted power. This value varies according to the base station type
(model) and geographic location. See “TX Power Meter” on page 51 for
more information.
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Configuring the Software for Tests
Define Which Cell Site and BBA to Test

Step 7. Enter the Specified Qut put Power [Watts]. This is the expected
output power at the TX Antenna port (foam jumper) or at the TX Test
port after subtracting the coupling factor. This value must be set for
both manual and automated testing.

This setting is for a pilot channel only signal, and is affected by the
number of channel elements that are active, the BCR attenuation
setting and digital gain unit (DGU) settings for the pilot, sync, paging,
and traffic channels in the translation table. Use the value specified by
Lucent for testing power.

Step 8. Enter the Channel Nunber for the CDMA channel your base station is
transmitting on.

Step 9. Enter the PN Of f set of your cell site. If you are unsure of the offset, run
the PN Offset Search utility to find and automatically enter the PN
offset. See “PN Offset Search” on page 76.

Step 10. For automated control of the cell site:
1. Set the Send Control Comrands to MSC field to YES.
2. Enter the number of Channel E ements to Test [0 to 55].
3. Select Ret ur n (k5) to return to the Software’s Main Menu.

If you are going to use manual control of the cell site, set the Send
Control GCommands to MBC field to No, and select Ret ur n (k5) to return
to the Software’s Main Menu.
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Step 1.

Step 2.

Step 3.

Configuring the Software for Tests
Connect to the MSC Using a Laptop PC

Connect to the MSC Using a Laptop PC

MSC Dial-Up Procedure Using a PC and Internal
Modem

You can connect to the MSC using a PC with an internal modem and
the BTS Laptop Utilities connected to the Test Set. Connections are
shown in Figure 2-10 on page 32.

Make sure your PC is connected to the Test Set (SERIAL 9 port) and
the PC’s internal modem is connected to a phone line.

Install and configure the BTS Laptop Utility program on your PC. Refer
to “BTS Laptop Utility” on page 28. Be sure to access the Preferences
menu, Comm Port Setup, and define the Switch and Test Set
communications settings. This specifies the ports and data rates the PC
will use to communicate with the MSC and the Test Set.

Access the BTS Laptop Utilities Switch Terminal window and enter the
same commands you would use in your regular communications
program to dial up and login to the ECP and enter the maintenance
craft shell. A command prompt should be displayed, signaling that the
MSC is waiting for the next command.

40 Chapter 3
S:\HP11807B\OPT023\Book\Configur.fm



Configuring the Software for Tests
Connect to the MSC Using a Laptop PC

Figure 3-2 Dialing and Logging Into the MSC Using the Switch Terminal
Window in the BTS Laptop Utility

L& Switch Terminal EH

File Edit Modem Preferences Toolz Debug Help

+ Scroll

B RD

After the MSC answers, enter your login 1D
and password as usual to enter the M @

Maintenance Craft Shell
® ERR

neric May

[ 7] %]

Tcmn menu = RD
Maintenance u 1D
W CD
B ERR
N SwW
Control
EAT M
cluding FEM=) Log ¥
CANCEL CMD-MENU
AT |tamc|2de|3 |4 |5 |s |z |8 |2 |8 xe

Step 4. Verify that the HP 11807B option 023 Software is running in the Test
Set. You can now communicate with the MSC. You should now be able
to start automated testing.
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If You Had Problems

If you were unable to load and run the software, make the required
entries, or encountered error messages, refer to “I'roubleshooting” on
page 139 for help.
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Performing CDMA Tests

This chapter shows detailed steps used in running each of the
Software’s tests and utilities.
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Performing CDMA Tests

NOTE Testing may be interrupted if cell site diagnostics are initiated by the
MSC while tests are being run. To prevent this, use your PC, to send a
command to inhibit diagnostics from the switch before testing.
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Getting Ready to
Test

Step 1.

Step 2.

Step 3.

Step 4.

Start Testing

Performing CDMA Tests
Overview

Overview

These test procedures are intended to take you from setting up a test to
getting test results. To simplify the procedures, all procedures are
written to use a modem to communicate with the MSC (where
applicable) and the Software will be set to send control commands.

Making Measurements

Before making CDMA measurements, verify that you have performed
the following steps in order:

Make sure you have performed all steps in the previous two chapters,
including:

¢ “Installation” on page 17.
e “Configuring the Software for Tests” on page 35.

The Software will allow you to control the cell site equipment
manually, but these steps are not covered specifically in these
procedures. See “Testing without MSC Control” on page 104 for
instructions on manual control of the site equipment.

You have specified the required test parameters on the Test
Configuration Menu. See “Specifying General Test Configuration
Parameters” on page 46

You have calibrated the test setup to compensate for losses and other
variables. See “Calibrating the Test Setup” on page 48

You have entered the test specifications to use during automated tests.
These values are compared to the measured values to alert you to a
failing test point. See “How to Change Pass/Fail Limits” on page 115

You are now ready to select and run CDMA tests. After successfully
running the tests, it is recommended that you save all of the
configuration information as a procedure file for later retrieval. This
eliminates the need to re-enter the information if you run a different
program, change parameters when testing another cell site, or install
new operating system firmware in your Test Set. See “How to Save a
Test Procedure” on page 118
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Performing CDMA Tests
Overview

Specifying General Test Configuration Parameters

The Software uses several settings when running almost every test and
utility. These parameters determine such things as the connection
diagram used for each test and how much to offset measurement values
because of test cable losses. These values must be entered before you can
make CDMA measurements.

These parameters are entered on the Test Configuration Menu. This
menu is accessed by selecting Test Confi gurati on from the Software’s
Main Menu.

Once configured, these values are preserved in memory, even after
turning off the Test Set, unless you load another program or update the
Test Set’s operating system (firmware).

Figure 4-1 Entering Values on the Test Configuration Menu

TESTS (IBASIC Controller)

: I
: I
I

PREF IN Connected to. . . . SCTJ2] [16% Chiel
Measurement Port « « « + o T8 Antenna Port |+ A
Code Domain Doto AVErad9es « « v o 0 v 0 1

Wolsh Code Fower Units . . o o .« « . . det (= [EETTR

To Screen
T# Antenna Port Coble Loss [dBI. « 1.00
TH Test Port Cable Loss [dBI. + « o 0.00
T# Test Port Courling Factor [dBI. « « 50,00

ENCODER
DECOOER
RADIO INT

Test Configuration Menu Settings

e REF I N Gonnect ed t o specifies the source of the signal connected to
the REF IN connector. This is typically the 19.6608 MHz clock, and
comes either from one of the cell site’s SCT modules or from a GPS
receiver.

e Measurenent Port selects the base station port to make the
transmitter measurements on; the TX Test port (which comes from a
directional coupler in the transmitter’s output) or the TX Antenna
port (which supplies the transmitter power directly to the antenna).

e Code Domai n Data Averages specifies how many data samples to
use when averaging measurements during the code domain tests.
Larger values reduce the effects of small changes in level during the
test to produce more consistent results, but also increase test times.
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e Wl sh Code Power Units specifies the units to use when displaying
the power in each Walsh Code when running the code domain tests.
The unit “dBt” refers to the power of a Walsh code relative to the
total measured pilot channel power. Watts and dBm are
measurements of the absolute power for a Walsh code.

e TX Antenna Port Cabl e Loss [dB] specifies the loss through the
cable you connect from the Test Set’s RF IN/OUT port to the base
station’s TX Antenna port. This value can be measured and
automatically entered into this field using the TX Antenna Port
Cable Calibration routine. See “TX Antenna Port Cable Calibration”
on page 70.

e TX Test Port Cabl e Loss [ dB] specifies the loss through the cable
you connect from the Test Set’s ANT IN port to the base station’s TX
Test port. This value can be measured and automatically entered
into this field using the TX Test Port Cable Calibration routine. See
“TX Test Port Cable Calibration” on page 72.

e TX Test Port Coupling Factor [dB] specifies the loss through
the directional coupler used to provide the transmitter signal to the
TX Test port. The Software uses this value to calculate the
transmitter’s true power output without the need to disconnect the
transmit antenna from the TX Antenna port. This value can be
measured and automatically entered into this field using the TX Test
Port Calibration routine. See “TX Test Port Calibration” on page 74.
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Figure 4-2

Performing CDMA Tests
Overview

Calibrating the Test Setup

The Calibration/Utilities Menu
TESTS [IBASIC Contraller)

T# Antenna Fort Cable Colibraotion

Ti Test Port Cable Colibration + |
Tk Test Fort Colibraotion
PH Offzet Search qrcturn |

Insertion Loss Measurement
Return Loss Measurement

To Screen

SPEC ANL

ENCODER
DECOOER
RADIO INT

Before making CDMA measurements, you must first run a few simple
calibration and utility routines to improve measurement accuracy.
These routines are accessed by loading and running the Software (see
page 19) and selecting Cal i bration/ Wilities from the Software’s
Main Menu. After these values are measured, they are automatically
entered into the Software for future testing, without having to rerun
the routines every time you test. However, if you run a different
program in the Test Set after making these measurements, the values
must be re-measured (or re-entered) the next time you use the
Software.

Calibration and Utility Procedures

e “TX Antenna Port Cable Calibration” on page 70 and “TX Test Port
Cable Calibration” on page 72. Run these utilities to determine cable
losses at the frequency and power level you will be testing at.

e “TX Test Port Calibration” on page 74. Run this utility to determine
the exact coupling factor (loss) of the TX Test port.

e “PN Offset Search” on page 76. Use this utility to find the PN offset
of the base station you are testing.

¢ “Insertion Loss Measurement” on page 78. Use this routine to
measure losses through cables, attenuators, power splitters, or other
RF devices.

¢ “Return Loss Measurement” on page 81. Use this routine to measure
the return loss of a transmission line and/or an antenna.
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Selecting Tests

Tests are selected by loading and running the software (explained on
page 19) and choosing Test Sel ecti ons on the Main Menu.

TESTS (IBASIC Controller)

+ I
= I
I

Test Confiauration +
Bose Station Configuration

ColibrationsUtilities

To Screen
RF GEM
RF AHL

selections

] Frinte erinl Port Confisumation

TESTS [IBHSiC Controller)

Ti Fower Heter

Pilaot Only Test

Code Domoin Tests
Automated BER Test
Srectrum Analyzer

Code Domoin Anolyzer

COMA Analyzer

PH Offzet Search

Insertion Loss Measurement
Return Loss Measurement

DECOOER
RADIO INT
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Performing CDMA Tests
Overview

Once you have decided on the test you want to run, use the list below to
locate the start page for the steps for that test. The PN Offset Search,
Insertion Loss Test, and Return Loss Test utilities are also available on
this screen.

e “TX Power Meter” on page 51.

¢ “Pilot Only Test” on page 54.

e “Code Domain Tests” on page 56.

e “Automated BBA Test” on page 59.

¢ “Spectrum Analyzer” on page 62.

¢ “Code Domain Analyzer” on page 64.

e “CDMA Analyzer” on page 67.

e “PN Offset Search” on page 76.

¢ “Insertion Loss Measurement” on page 78.

e “Return Loss Measurement” on page 81.

For More Information

For more details on the tests in this chapter:
e “Parameters List and Descriptions” on page 97

e “Specifications (Pass/Fail Limits) List and Descriptions” on page 102

If You had problems or received error messages when running a
test:

See “Troubleshooting” on page 139.
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Performing CDMA Tests
TX Power Meter

TX Power Meter

The TX Power Meter test provides an analog display of power
measurements. This mode is useful when making adjustments to power
levels on a CDMA transmitter.

This test can be performed in-service using the TX Test port, or
performed out-of-service using the TX Antenna port. See “Which Base
Station Port to Use - TX Test or TX Antenna?” on page 23

Features of the power meter display include:

¢ Tick marks on the meter to indicate when a power level setting is
within the desired limits.

¢ Audible tones to indicate whether the power reading falls within
specified limits.

e A USER key to access the spectrum analyzer.

Be sure to use the correct Test Set input port for the power level you
are measuring. See “Which Test Set Port to Use - ANT IN or RF
IN/OUT?” on page 23

If you have configured the Software to automatically control the base
station, the Software will send a command to the MSC to set the
BCR attenuation to the level specified on the Base Station
Configuration Menu.

However, the Software cannot override a minimum BCR attenuation
level that has been set in the translation tables of the MSC’s
CEQFACE or CEQCOM?2 form. If the measured power is out of
specifications, make sure that the BCR At t enuat i on setting on the
Software’s Base Station Configuration Menu is not set to a lower
value than the minimum BCR attenuation level listed in the
translation tables of the CEQFACE form.

Chapter 4 51
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NOTE

Performing CDMA Tests
TX Power Meter

If you have configured the Software to require manual control of the
base station, you need to make sure that the BOCR At t enuat i on
setting on the Base Station Configuration Menu matches the BCR
attenuation setting on the MSC’s CEQFACE control form. If these
values are different, the TX Power Meter measurement may be
incorrect.

Transmitter power is partly controlled by the MSC using the BCR
attenuation setting. The value for this setting, and the corresponding
TX power of the base station, varies between models of base station and
individual base station location.

It is very important that you correctly set the BCR Att enuati on Level
and Speci fi ed Qut put Power on the Software’s Base Station
Configuration Menu. See “Base Station Configuration Procedure” on
page 38

Specifications and Parameters Used

The following specifications and parameters are used when running
this test. Refer to Chapter 5 , “CDMA Tests Software Reference,” on
page 85 for descriptions of the specifications and parameters.

Specifications (Pass/Fail Limits):

¢ 6. Output Power Adjustment Error. This specification determines
where the low and high tick marks appear on the measurement’s
graphic scale.

e 7. Output Power Error. These limits will be used when a power
reading is made. If the power measured is more or less than the
value set in this specification, a fail indication (F) will result

Parameters:

¢ TX Output Power - found in the Base Station Configuration menu.
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TX Power Meter

Select and Run the Test

Use these steps to select and run the TX Power Meter test:
Step 1. From the Main Menu, scroll to Test Sel ecti ons and press the knob.
Step 2. Scroll to TX Power Met er and press the knob.

Step 3. Follow the displayed instructions and diagram to make the
measurement.

NOTE This procedure may include steps that prompt you to disconnect cables
from the site’s antenna ports and make connections to the Test Set.
Before removing or re-installing the antenna cables, make sure that the
transmitter has been turned off by the MSC (or by switch personnel if
not using a modem). The green ACT LEDs on the ACU and BCR
modules indicate the transmitter is active, and therefore should be off
before disconnecting cables.

Review the Results

1. The Test Set will display the power meter screen (see Figure 4-3).

The power meter display defaults to units of Watts. To view the
power level in dBm, select dBm(k3). A beeping tone accompanies the
measurement to assist in adjusting your transmitter’s power
without looking at the display. Adjust the tone’s volume by selecting
Tns off, Tns quiet, Tns | oud (k4).

Figure 4-3 Power Meter Display

Thelonger tick ——————— TE&TS [IBASIC Contraller)
marks are the
high and low

specification —— T POWER MERSUREMENT

limitS. o \.I 'IXK

[{Froceed

I

This prompt - T e fibort |

indicates if

power is low,

within B L0k
. . 142 ¢--- -

specifications Hotts

(OK), or high.
Adiust channel 25

These values TR PONER within specification limits.
indicate the (T
meter’s high

and low display

limits.

To Screen

14.58
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Performing CDMA Tests
Pilot Only Test

Pilot Only Test

The Pilot Only Test performs a suite of CDMA tests on a carrier with
only the pilot channel active (no active traffic or paging channels).
Therefore, this test can only be performed with the base station
out-of-service.

The tests performed are:

Rho (modulation quality)
Pilot Time offset

¢ Frequency error

Carrier feedthrough

Specifications and Parameters Used

The following specifications and parameters are used when running
this test. Refer to “Parameters List and Descriptions” on page 97 and
“Specifications (Pass/Fail Limits) List and Descriptions” on page 102 for
descriptions of these parameters and specifications.

Specifications (Pass/Fail Limits):
¢ 1. Carrier Feedthrough

® 5. Frequency Error

e 8.Rho

¢ 9. Time Offset

Parameters:

e None
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Step 1.
Step 2.
Step 1.

NOTE

Figure 4-4

Press

Performing CDMA Tests
Pilot Only Test

Select and Run the Test
Use these steps to select and run the Pilot Only Test:

From the Main Menu, scroll to Test Sel ecti ons and press the knob.
Scroll to Pil ot Only Test and press the knob.

Follow the displayed instructions and diagram to make the
measurement.

This procedure may include steps that prompt you to disconnect cables
from the site’s antenna ports and make connections to the Test Set.
Before removing or re-installing the antenna cables, make sure that the
transmitter has been turned off by the MSC (or by switch personnel if
not using a modem). The green ACT LEDs on the ACU and BCR
modules indicate the transmitter is active, and therefore should be off
before disconnecting cables.

Review the Results

The Software begins running pilot channel tests on the selected BBA.
During the test, results are displayed with a failure indication if a
measurement falls outside your specified limits (see Figure 4-4).

To see the pass/fail limits for each data point as it is measured, use the
data collection function. See “Data Collection” on page 123

Results from the Pilot Only Test Sequence

TESTS (IBRSIC Controller)

'Proceed® when ready.

Dote [MM/OO/YYDH 091599 Time [HH.MMI® 07.30

Rho
Pilat

Freauency Erraor 30,00 Hz
Corrier Feedthroush -15.0 dB

The “F” (Fail) tells you

that the measured value is

outside of the specified

limits. To change limits,

see “How to Change Spec

Pass/Fail Limits” on page
[ 116.

ECP=1iSite=1iChan=23:BBA=0:FH=0

Tine Offset .00 us

DECOOER
RADIO IHT

When the testing is complete, the Software pauses to allow you to
review the on-screen test results. Select Pr oceed (k1) to return to the
Test Selections menu.
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NOTE

Performing CDMA Tests
Code Domain Tests

Code Domain Tests

The Code Domain Tests performs a suite of CDMA transmitter tests on
the selected BBA. Unlike the Pilot Only test, in this test one or more
traffic channels (channel elements) are turned on.

This test can be performed in-service by setting the Send Comrands to
MBC field on the Base Station Configuration Menu to NO Measurements
are then made on the existing active channel elements.

When the commands are sent to the MSC during out-of-service testing,
you must enter the number of channel elements (CEs) to test on the
Base Station Configuration Menu. For information on enabling

automated control, see “Base Station Configuration Procedure” on page
38.

Before out-of-service testing you must inhibit call processing by sending
a manual command using the Switch Terminal in BTS Laptop Utility.
After completing this test remember to enable call processing.

The following measurements are performed:
¢ Time offset
¢ Frequency error
e C(Carrier feedthrough
¢ (Code domain tests on traffic channels (if CEs are configured)
TX Walsh code power
Estimated rho
Walsh code timing
Walsh code phase
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NOTE
Step 1.
Step 2.
Step 3.
NOTE

Performing CDMA Tests
Code Domain Tests

Specifications and Parameters Used

The following specifications and parameters are used when running
this test. Refer to the “CDMA Tests Software Reference” on page 85 for
descriptions of these specifications and parameters.

Specifications (Pass/Fail Limits):
e 1. Carrier Feedthrough

e 2. Code Domain Floor

The Code Domain Floor specification only needs to be set if GN Print
Inactive Walsh Codes is set to 1 on the parameters screen.

e 3. Code Domain Phase
¢ 4. Code Domain Timing

¢ 5. Frequency Error

e 9. Time Offset

Parameters:
e 4. GN Code Domain Power Threshold
¢ 5. GN Print Inactive Walsh Codes [0=no 1=yes]

Select and Run the Test

Use these steps to select and run the Code Domain Tests:

From the Main Menu, position the cursor next to Test Sel ecti ons and
press the knob.

Scroll down to Code Domai n Test s and press the knob.

Follow the displayed instructions and diagram to make the
measurement.

This procedure may include steps that prompt you to disconnect cables
from the site’s antenna ports and make connections to the Test Set.
Before removing or re-installing the antenna cables, make sure that the
transmitter has been turned off by the MSC (or by switch personnel if
not using a modem). The green ACT LEDs on the ACU and BCR
modules indicate the transmitter is active, and therefore should be off
before disconnecting cables.
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Performing CDMA Tests
Code Domain Tests

Review the Results

1. The Software begins running code domain tests on the selected BBA.
After tests are performed, test results will begin showing on the
display. See Figure 4-5. Failures are indicated in the P/ F column if a
measurement falls outside your specified limits.

If you need to stop testing before the sequence is complete, select
Abort (k5). Depending on the state of the system, it can take up to
60 seconds for the test to stop.

Figure 4-5 Final Results from the Code Domain Tests

ECP=1:3ite=1:Chan=25:BBA=0:PN=8

Date [MH/DD/YY]: 062998 Time [HH.HMM]: 88.11

Test conditions Heasured value Lower limit Upper limit P/F
Pilot Time Offset 2.35 us -18.688 10.88

Frequency Error -.78 Hz -4 .88 44 .88

Carrier Feedthrough -31.26 dB -25._088

Active Walsh code set:

T Walsh GCode # 8 Power -.85 dBt

Estimated Rho .9888

Inactive Walsh code set:

Walsh Code # 1 Pouwer -36.41 dB -28.088

Walsh Code # 2 Pouer -36.86 dB -28.00

Walsh Code # 3 Pouwer -36.75 dB -28.08

Walsh Code # 4 Pouwer -36.71 dB -28.08

Walsh Code # 5 Pouwer -37.17 dB -28.08

Walsh Code # 6 Pouwer -37.86 dB -28.088
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NOTE

Performing CDMA Tests
Automated BBA Test

Automated BBA Test

The Automated BBA Test performs a suite of CDMA transmitter tests
on the selected BBA. This test requires that the Test Set send control
commands to the MSC.

Before out-of-service testing you must inhibit call processing by sending
a manual command using the Switch Terminal in BTS Laptop Utility.
After completing this test remember to enable call processing.

The test sequence includes the following tests:
¢ Pilot Channel Tests
Rho
Time Offset
Frequency Error
Carrier Feedthrough
¢ Code Domain Tests on traffic channels (if CEs are configured)
TX Walsh Code Power
Walsh Code Timing
Walsh Code Phase
Estimated Rho

¢ (Code Domain Tests on pilot and paging channels (active mode)
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Step 1.
Step 2.
Step 3.

NOTE

Performing CDMA Tests
Automated BBA Test

Specifications and Parameters Used

The following specifications and parameters are used when running
this test. Refer to the “CDMA Tests Software Reference” on page 85 for
descriptions of these specifications and parameters.

Specifications (Pass/Fail Limits):
¢ 1. Carrier Feedthrough

e 2. Code Domain Floor

e 3. Code Domain Phase

. Code Domain Timing

. Rho

2

3

4

® 5. Frequency Error
8

9. Time Offset

Parameters:

4. GN Code Domain Power Threshold

5. GN Print Inactive Walsh Codes [0=no 1=yes]
18. TX Antenna Port Cable Loss

20. TX Test Port Cable Loss

21. TX Test Port Coupling Factor

Select and Run the Test

Use these steps to select and run the Automated BBA Test:

From the Main Menu, scroll to Test Sel ecti ons and press the knob.
Scroll to Aut onat ed BBA Test and press the knob.

Follow the displayed instructions and diagram as prompted to make the
measurement.

This procedure may include steps that prompt you to disconnect cables
from the site’s antenna ports and make connections to the Test Set.
Before removing or re-installing the antenna cables, make sure that the
transmitter has been turned off by the MSC (or by switch personnel if
not using a modem). The green ACT LEDs on the ACU and BCR
modules should be off.
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Performing CDMA Tests
Automated BBA Test

Review the Results

1. The Software begins running tests on the active BBA. See Figure
4-6. As tests are performed, test results begin showing on the display
with a failure indication if a measurement falls outside your
specified limits.

If you need to stop testing before the sequence is complete, select
Abort (k5). Depending on the state of the system, it can take up to 60
seconds for the test to stop.

Because the site configuration may not have been reset before
testing was aborted, you will be given a choice to send a “multistop”
command to reset the BBAs.

Figure 4-6 Partial Code Domain Tests Sequence Results

TESTS (IBASIC Controller)

+ I
=
Test conditions Megzured value FoF |
Time Offzet 09 us 4
Freauency Error 4.56 Hz I
Corrier Feedthroush -32.46 dB H fbort |
Active Wolsh code set!?
Th Wolsh Code # 0 Power -5.99 dBt
TH Wolsh Code # 1 Power -19.32 dBt To Screen
T# Walsh Code # 2 Power -18.26 dBt RF GEN
T# Walsh Code # 3 Power -19.29 dBt RF AHL
Th Wolsh Code # 4 Power -17.35 dBt 8F A
Th Wolsh Code # 5 FPower -18.05 dBt
Th Wolsh Code # & FPower -18.61 dBt
Th Wolsh Code # 7 FPower -19.03 dBt Y
T# Walsh Code # 2 Power -18.08 dBt DECOOER
T# Walsh Code # 9 Power -19.66 dBt RROIO INT
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Step 1.
Step 2.
Step 3.

NOTE

Performing CDMA Tests
Spectrum Analyzer

Spectrum Analyzer

The spectrum analyzer mode configures the Test Set to display
spectrum sweeps. This mode is useful when you would like to verify the
presence of a CDMA signal or look for sources of interference.

This test can be performed in-service or out-of-service. When you have
set the Send Control Commands to MSC to No, you will need to make
sure the base station is not transmitting RF before connecting to the
antenna port. When commands are being sent to the MSC, and the
Measurement port is set to TX Antenna port the software will take the
base station out of service before prompting you to unhook RF
connections. See “Which Base Station Port to Use - TX Test or TX
Antenna?” on page 23

Specifications and Parameters Used

Specifications (Pass/Fail Limits):

¢ None used for this test

Parameters:

e 18. TX Antenna Port Cable Loss
e 20. TX Test Port Cable Loss

e 21. TX Test Port Coupling Factor

Select and Run the Test

Use these steps to select and run the spectrum analyzer mode:
From the Main Menu, scroll to Test Sel ecti ons and press the knob.
Scroll to Spect rum Anal yzer and press the knob.

Follow the displayed instructions and diagram to make the
measurement.

This procedure may include steps that prompt you to disconnect cables
from the site’s antenna ports and make connections to the Test Set.
Before removing or re-installing the antenna cables, make sure that the
transmitter has been turned off by the MSC (or by switch personnel if
not using a modem). The green ACT LEDs on the ACU and BCR
modules indicate the transmitter is active, and therefore should be off
before disconnecting cables.
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Figure 4-7

Performing CDMA Tests
Spectrum Analyzer

Review the Results

1. The Test Set sets up and displays the spectrum analyzer. See Figure
4-7.

The Spectrum Analyzer Display

. ~ SPECTRUM ANALYZER —
Atten hold O dB |BW= 30 kHz
) i ) Harker

Frea
823.03000

Lvl
-70.68

RF Channel Ref Level Sran

dEn Hz

2. You can read the marker frequency and level in the upper-right of
the display. If you would like to change the marker position, use the
Cont rol s field to select Mar ker , then use the Posi ti on field.

3. When you are finished using the spectrum analyzer, press the Shift
k1 ENTER key and follow the instructions on the Test Set’s display.
The Software will return to the Test Selections menu.

Chapter 4 63

B
°
)
El
=
Q
O
9
<
>
o
&
o




Performing CDMA Tests
Code Domain Analyzer

Code Domain Analyzer

The Code Domain Analyzer Test is used to set up the Test Set to make
manual measurements on a CDMA transmitter. This test is useful if
you would like to switch between Code Domain Power, Code Domain
Timing, and Code Domain Phase measurement screens. It is also useful
for looking at changes in Code Domain readings over time. Otherwise,
you would probably want to use the automated tests: “Code Domain
Tests” on page 56 and “Automated BBA Test” on page 59.

This test can be made with the base station either in-service or
out-of-service. If you have set Send Control Commands to the MSC to
NO, you must disable call processing and turn off any transmitters
prior to connecting the Test Set to the TX Antenna port. If you have set
Send Control Commands to the MSC to Yes, the automated software
will configure the base station for testing and prompt you to make
connections to the proper port.

Available measurements in the Code Domain Analyzer screen are:
¢ Code Domain Power
¢ (Code Domain Timing

e (Code Domain Phase

Specifications and Parameters Used

Specifications (Pass/Fail Limits):

e None used for this test

Parameters:

e 18. TX Antenna Port Cable Loss
e 20. TX Test Port Cable Loss

e 21. TX Test Port Coupling Factor
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Performing CDMA Tests
Code Domain Analyzer

Select and Run the Test

Use these steps to select and run the code domain analyzer mode:

Step 1. From the Main Menu, scroll to Test Sel ecti ons and press the knob.

Step 2. Scroll to Code Donai n Anal yzer and press the knob.

Step 3. Follow the displayed instructions and diagram to make the

measurement.

NOTE

This procedure may include steps that prompt you to disconnect cables
from the site’s antenna ports and make connections to the Test Set.
Before removing or re-installing the antenna cables, make sure that the
transmitter has been turned off by the MSC (or by switch personnel if
not using a modem). The green ACT LEDs on the ACU and BCR
modules indicate the transmitter is active, and therefore should be off
before disconnecting cables.

Figure 4-8

+

Review the Results

1. The Test Set displays the Code Dom Analyzer (see Figure 4-8). You
can now make changes to the setup fields and view the code domain
response for your transmitter’s signal. Use the Measur enent field to
choose between measurements of power, phase, and timing.

Making Code Domain Analyzer Measurements

CODE DOMAIN ANALYZER —
i ALINEY. - |

118 The Time Offset,

Franf Frequency Offset,

-3.0 :
and Carrier

CarfT EEH Feedthrough are
displayed here.

To Screen

RF GEM

H Tt

el

Tune Frea Meagsurement
Fower
SinalesCo nt

MHz

Select
Fast

the Measur enent field to change the measurement type to
Pwr, Phase, or Ti m ng. For fast power measurements, you

must access FP Set up in the Cont r ol s menu and manually set the

Ti me

O fset.
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Figure 4-9

Performing CDMA Tests
Code Domain Analyzer

2. Changing the Cont r ol s field from Mai n to Mar ker lets you move the
marker to any Wl sh Chan (0-63), with the resulting Lvl (level),
Ti me, or Phse (phase) indicated for the current marker position
(depending on the Measur enent field setting shown in Figure 4-8).
See Figure 4-9.

To read the power
Lvl, Ti ne error, or
Phase error of an
individual Walsh
Channel:

1) Set the
Control s to
Mar ker.

2) Set the Wal sh
Chan to the
channel you need

+

Reading Individual Walsh Channel Measurements

CODE DOMAIN ANALYZER —

Tu0f: FEN
1.1%

Fra0f
7al

CarFT

-25.8

To Screen

il

T

T

Controls

Walsh Chan

Lvl

-0.07

Fur Scale RADID INHT
0 dB ref

5 dBsdiv

|

3. When you are finished using the code domain analyzer screen, press
the Shi ft k1 ENTERkey, and follow the directions on the screen.
The Software returns to the Test Selections menu.
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NOTE

Performing CDMA Tests
CDMA Analyzer

CDMA Analyzer

The CDMA Analyzer sets up the Test Set to manually make several
measurements.

This test can be made with the base station either in-service or
out-of-service. If you have set Send Control Commands to the MSC to
NO, you must disable call processing and turn off any transmitters
prior to connecting the Test Set to the TX Antenna port. You must then
manually set the base station to transmit in pilot only mode. If you have
set Send Control Commands to the MSC to Yes, the automated software
will configure the base station for testing and prompt you to make
connections to the proper port.

The following measurements can be performed:
¢ Channel Power

¢ Rho (modulation quality). The following measurements are also
displayed when Rho is selected:

— Time offset

— Frequency error

— Carrier feedthrough
e EVM

— The following measurements are also displayed when EVM is
selected:

— Phase error
— Magnitude error
e Average Power
The Rho and EVM measurements should be made with all traffic,

paging, and sync channels off; only the pilot channel should be
transmitting.
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Step 1.
Step 2.
Step 3.

NOTE

Step 4.

Performing CDMA Tests
CDMA Analyzer

Specifications and Parameters Used

Specifications (Pass/Fail Limits):

e None used for this test

Parameters:

e 18. TX Antenna Port Cable Loss
e 20. TX Test Port Cable Loss

e 21. TX Test Port Coupling Factor

Select and Run the Test

Use these steps to select and run the CDMA Analyzer:

From the Main Menu, scroll to Test Sel ecti ons and press the knob.
Scroll to COMA Anal yzer and press the knob.

Follow the displayed instructions and diagram to select and make the
measurement.

This procedure may include steps that prompt you to disconnect cables
from the site’s antenna ports and make connections to the Test Set.
Before removing or re-installing the antenna cables, make sure that the
transmitter has been turned off by the MSC (or by switch personnel if
not using a modem). The green ACT LEDs on the ACU and BCR
modules indicate the transmitter is active, and therefore should be off
before disconnecting cables.

Select the desired measurement from the displayed list. The Test Set
configures itself and makes the measurement. It may take several
seconds before the measurement results are displayed.
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Figure 4-10

Review the Results

Performing CDMA Tests
CDMA Analyzer

Channel power and average power are displayed as individual
measurements. Additional measurements are displayed if Rho or EVM
is selected. See Figure 4-10.

CDMA Analyzer Rho and EVM Test Results

COMA ANALYZER:  Rho

TESTS (IBASIC Controller)

9842

Filot Time Offset
(uecs)

[.2053

JRcturn

Freauency Errar
{Hz]

[1.86

Corrier Feedthroush
[dB]

-25.65

To Screen

Hognitude Erraor
%1

9.35

fore |

TESTS (IBASIC Controller)
COMA ANALYZER: Erraor Yectar Masnitude N |
= I
Fhaose Error ] |

%1 (deg]

+ I
[2.54 4.86 - CCYOTE

To Screen

1. When you are finished using the CDMA analyzer, select
Ret ur n (k5) to return to the CDMA Analyzer Choices menu. Select
Ret ur n (k5) again and follow the displayed instructions to return to
the Test Selections menu.
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Step 1.

Step 2.
Step 3.

Step 4.

Performing CDMA Tests
TX Antenna Port Cable Calibration

TX Antenna Port Cable Calibration

This utility measures the signal loss through the cable used to connect
the Test Set to the base station’s TX Antenna port. This loss must be
known when making power measurements. Once this value is
measured, you should label the cable indicating the loss through it for
future use.

This routine requires the use of two external 6 dB attenuators (pads)
and a short calibration cable. These parts are not standard equipment
with the Test Set, but are included in the optional connector kit (see
“Connector Kit” on page 93).

This test sends no control commands to the MSC.

Specifications and Parameters Used

Specifications (Pass/Fail Limits):

None used for this test.

Parameters:

e 18. TX Antenna Port Cable Loss

Select and Run the Utility

Use these steps to select and run the TX Antenna Port Cable
Calibration procedure:

From the Main Menu, scroll the cursor to Cal i bration/ WUilities and
press the knob.

Scroll to TX Antenna Port Cabl e Cali bration and press the knob.

Follow the displayed instructions to connect the 6 dB pads and
calibration cable. Select Proceed (k1) to continue.

Follow the displayed instructions to connect the test cable in series with
the calibration cable and pads. Select Proceed (k1) to continue making
the measurement.
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Performing CDMA Tests
TX Antenna Port Cable Calibration
Review the Results

1. The measured insertion loss and test frequency are displayed. Select
Proceed (k1) to continue.

Figure 4-11 TX Antenna Port Cable Loss display.

TESTS (IBASIC Controller)

STANOARD: Horth Anerican Cellular
CHANNEL: 23
FREGUENCY: 870,73 MHz

INSERTION LOSS

2. You are asked if you want to store the insertion loss as the TX
Antenna Port Cable Loss. Use the knob to select Yes or No.

e Ifyou select Yes, the Software automatically enters the value in the
Test Configuration Menu. Unless you believe that the indicated loss
is incorrect, you should select Yes.

¢ Ifyou select No, you are asked if you want to Reneasur e the loss or
Ret ur n to the Calibration/Utilities Menu.
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Step 1.

Step 2.
Step 3.

Step 4.

Performing CDMA Tests
TX Test Port Cable Calibration

TX Test Port Cable Calibration

This utility measures the signal loss through the cable used to connect
the Test Set to the base station’s TX Test port. This is the base station
port that samples the BCR’s transmitter output through a directional

coupler. This loss must be known when making power measurements.

Once this value is measured, you should label the cable indicating the

loss through it for future use.

This routine requires the use of two external 6 dB attenuators (pads)
and a short calibration cable. These parts are not standard equipment
with the Test Set, but are included in the optional connector kit (see
“Connector Kit” on page 93).

This test sends no control commands to the MSC.

Specifications and Parameters Used

Specifications (Pass/Fail Limits):

None used for this test.

Parameters:

e 20. TX Test Port Cable Loss

Select and Run the Utility

Use these steps to select and run the TX Test Port Cable Calibration
routine:

From the Main Menu, scroll to Cal i brati on/ Wilities and press the
knob.

Scroll to TX Test Port Cabl e Cali bration and press the knob.

Follow the displayed instructions to connect the 6 dB pads and
calibration cable. Select Pr oceed (k1) to continue.

Follow the displayed instructions to connect the test cable in series with
the calibration cable and pads. Select
Proceed (k1) to continue making the measurement.
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Performing CDMA Tests
TX Test Port Cable Calibration
Review the Results

1. The measured insertion loss and test frequency are displayed. Select
Proceed (k1) to continue.

Figure 4-12 TX Test Port Cable Loss Display

TESTS (IBASIC Controller)

STANOARD: Horth Anerican Cellular
CHANNEL: 23
FREGUENCY: 870,73 MHz

INSERTION LOSS

2. You are asked if you want to store the insertion loss as the TX Test
Port Cable Loss. Use the knob to select Yes or No.

e Ifyou select Yes, the Software automatically enters the value in
the Test Configuration Menu. Unless you believe that the
indicated loss is incorrect, you should select Yes.

¢ Ifyou select No, you are asked if you want to Remeasur e the loss
or Ret ur n to the Calibration/Utilities Menu.
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NOTE

Performing CDMA Tests
TX Test Port Calibration

TX Test Port Calibration

The Calibrate TX Test Port utility measures the loss associated with
testing from the TX Test port. This gives the Test Set a coupling factor
to use with measurements from the TX Test port.

At the start of the test, you are prompted to choose either full or
specified calibration.

e Full calibration first measures the level at the TX Antenna port,
then measures the level at the TX Test port. The difference in these
levels is used to determine the loss through the TX Test port.

If automated control of the base station is enabled, the Software
sends commands to the MSC during the test. See “Base Station
Configuration Procedure” on page 38 If manual base station control
is used, you must disable call processing and turn off any
transmitters prior to connecting the Test Set to the TX Antenna port.

During full calibration, you are prompted to connect the Test Set’s RF
IN/OUT port to the base station’s TX Antenna port using the TX
Antenna Port cable. After proceeding, you are then prompted to connect
the Test Set’s ANT IN port to the base station’s TX Test port using the
TX Test Port cable.

For accurate TX Test port calibration, you must use the correct cables
when prompted.

¢ Specified calibration uses the Specified Output Power level from the
Base Station Configuration menu to determine the coupling factor. If
the correct output level is specified, the level at the TX Test port is
measured and the difference in these levels is used to determine the
loss through the TX Test port.

Unless you are certain that the Specified Output Power level is
correct (£ 0.5 dB), you should use the full calibration for the most
accurate results.

Specifications and Parameters Used

Specifications (Pass/Fail Limits):

* None used for this test

Parameters:

e 18. TX Antenna Port Cable Loss
e 20. TX Test Port Cable Loss

e 21. TX Test Port Coupling Factor

74 Chapter4
S:\HP11807B\OPT023\Book\Meas_ tut.fm



NOTE

Step 1.

Step 2.
Step 3.

Step 4.
Step 5.

Performing CDMA Tests
TX Test Port Calibration

Select and Run the Test
Use these steps to select and run the TX Test Port Calibration utility:

This procedure may include steps that prompt you to disconnect cables
from the Test Set’s antenna port and RF IN/OUT port. Before removing
or re-installing the antenna cables, make sure that the transmitter has
been turned off (check the green ACT LEDs on the ACU and BCR

modules; they should be off) by the MSC (or by switch personnel if not
using a modem).

From the Main Menu, scroll to Cal i bration/ Wilities and press the
knob.

Scroll to TX Test Port Cali brati on and press the knob.

Select full or specified calibration (see the description of full and
specified calibration on page 74).

Follow the directions on the screen.

Connect the Test Set to the base station as indicated and select Pr oceed
(k1) to continue after each setup.

e Full calibration requires two separate measurement setups. Be sure
to use the correct test cables for each setup.

e Specified calibration uses one measurement setup. Be sure to use
the TX Test Port cable when making the measurement.

Review the Results

1. The TX Test Port coupling factor is calculated and displayed. You
should write this value next to the TX Test port for future reference.

Select Pr oceed (k1) to return to the Calibration/Utilities Menu. Then
select Ret ur n (k5) to return to the Main Menu.

If you select Test Confi gurati on (from the Main Menu) you see
that the TX Test Port Coupling Factor [dB] field now contains
the value determined by the test.
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Step 2.

Step 3.
Step 4.

Performing CDMA Tests
PN Offset Search

PN Offset Search

The PN Offset Search is a utility that can be used when you are testing
a BBA and do not know the PN offset value. The utility has the Test Set
tune to the CDMA channel and search to find the valid PN offset. The
resulting PN offset value is then entered into the PN O f set field of the
Main Menu.

This utility can be performed with the base station in or out of service.
No commands are sent to the MSC during this test.

Specifications and Parameters Used

Specifications (Pass/Fail Limits):

e 3. BBA PN Offset

Parameters:

e None used for this test

Select and Run the Test
Use these steps to select and run the PN Offset Search:

You will need to make timing and RF connections to the Test Set. See
“Connect the Test Set to the Site Equipment” on page 23.

From the Main Menu, scroll to Cal i brati on/ Wilities and press the
knob.

Scroll to PN O f set Sear ch and press the knob.
Select Proceed (k1) to start the search.
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Review the Results

NOTE The displayed setup diagram may prompt you to disconnect cables from
the site’s antenna ports and make connections to the Test Set. Before
removing or re-installing the antenna cables, make sure that the
transmitter has been turned off (check the green ACT LEDs on the
ACU and BCR modules; they should be off) by the MSC (or by switch

personnel if not using a modem).

1. The setup diagram prompts you to make connections between the
Test Set and the base station. Press Proceed (k1) when the
connections have been made.

2. The Test Set begins searching for the BBAs PN offset. This is an
iterative process and it may take several minutes before returning
the PN offset. Once the value has been found, it will be displayed on
the screen.

The PN offset returned by the search also enters the value into the
PN O f set field on the Test Configuration Menu.

3. Once the PN offset value is displayed, select Pr oceed (k1) and follow
the displayed instructions to return to the Calibration/Utilities
Menu.
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Insertion Loss Measurement

The Insertion Loss Measurement is used to measure the loss associated
with RF cables, filters, and other passive devices in the measurement
path. This test uses the Test Set’s internal source and measures the
relative loss through the cable or device.

To optimize measurement accuracy, the measurement setup diagram
indicates the use of two external 6 dB attenuators (pads) and a short
calibration cable. The pads are optional, but should be used if available.
These parts are not standard equipment with the Test Set, but are
included in the optional connector kit (see “Connector Kit” on page 93).

This test sends no control commands to the MSC.

Select and Run the Test

Use these steps to select and run the Insertion Loss Measurement:

From the Main Menu, scroll to Cal i bration/Wilities and press the
knob.

Scroll to | nsertion Loss Test and press the knob.

If prompted to do so, remove the RF connections from the Test Set and
select k1 (Proceed) to perform a channel power calibration. If channel
power was recently calibrated, you may not be prompted to recalibrate
before starting the Insertion Loss test.

Select the Loss Measur ement Type:

* Swept measures the loss over the frequency range you specify in the
Start Frequency and St op Frequency settings.

0 The Maxi mum Expect ed Loss for the device you are testing is
used to adjust the scale on the results plot. Use a value slightly
greater than expected for the best display resolution.

O The Dupl ex Qut Level into the device being tested may be
adjusted if necessary.

e Discret e measures the loss at the frequency you specify by entering
the Channel Nunber you are testing.

Select k1 (Run) to start the measurement.

Connect the short calibration cable as directed, and then select k1
(Pr oceed).
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Step 7. The Test Set turns on the source and makes a reference measurement.
You are then prompted to add in the cable or device to be tested. Leave
the calibration cable and pads connected to the ANT IN port and insert
the cable or device you want to measure as shown in the diagram.
Select Proceed (k1) to make the insertion loss measurement.

Review the Results

1. When making a discrete measurement, the insertion loss is
displayed as a single numeric value (in units of dB).

When making a swept measurement, the loss is displayed on the
screen (in units of dB) and as a plot of loss versus frequency. (See
Figure 4-13.)

e Selecting Scr Dunp (k5) causes the Test Set to pause automated
operation. Press the Print key to send the plot to a printer
connected to the Test Set. After the plot has printed, select
Cont i nue (k2).

Printer selection and settings are accessed by selecting
Configure Printer from the list of tests at the Software’s Main
Menu.

e Selecting Proceed (k1) displays the frequency range settings and
average insertion loss for the test. From this point you can select
Repeat (k1) to test another cable or device, select Ret ur n (k5) once
to go to the Insertion Loss Test setup menu, or select Ret ur n (k5)
twice to return to the Calibration/Utilities Menu.
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Figure 4-13 Insertion Loss Test Results
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Return Loss Measurement

The Return Loss Measurement is used to measure the return loss of a
cable, antenna, or other device in the swept mode. A SWR bridge and a
6 dB pad are connected to the Test Set. The Software uses the pad to
improve the mismatch between the SWR bridge and the ANT IN port
on the test set. A reference level is measured with an open or short on
the bridge and then the return loss is measured with the cable or
antenna-under-test. Measured values for minimum and maximum
return loss are printed at the top of the screen.

This measurement requires the use of two external 6 dB attenuators
(pads), two type-N cables, and an SWR bridge. These parts are not
standard equipment with the Test Set, but are included in the optional
HP E6554A 8935 RF Tools Hardware Accessory Kit. See “Hardware
Accessory Kit” on page 94

This test sends no control commands to the MSC.

Specifications and Parameters Used

Specifications (Pass/Fail Limits):

e None used for this test

Parameters:

e None used for this test

Select and Run the Test

Use these steps to select and run the Return Loss Measurement:

From the Main Menu, scroll to Cal i bration/ Wilities and press the
knob.

Scroll to Ret urn Loss Test and press the knob.

If prompted to do so, remove the RF connections from the Test Set and
select k1 (Proceed) to perform a channel power calibration. If channel
power was recently calibrated, you may not be prompted to recalibrate
before starting the Return Loss test.
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Step 4.

Step 5.

NOTE

Step 6.

Step 7.

Performing CDMA Tests
Return Loss Measurement

Select the loss Measur ement Type:

e Swept measures the loss over the frequency range you specify in the
Start Frequency and St op Frequency settings.

— The Maxi mum Expect ed Loss for the device you are testing is
used to adjust the scale on the results plot. Use a value slightly
greater than expected for the best display resolution.

— The Dupl ex Qut Level into the device being tested may be
adjusted if necessary.

e Discret e measures the loss at the frequency you specify by entering
the Channel Nunber you are testing.

Select Run (k1) to start the test.

This procedure may include steps that prompt you to disconnect cables
from the site’s antenna ports and make connections to the Test Set.
Before removing or re-installing the antenna cables, make sure that the
transmitter has been turned off (check the green ACT LEDs on the
ACU and BCR modules; they should be off) by the MSC (or by switch

personnel if not using a modem).

At the start of the test sequence, you see a connection diagram. You are
prompted to make a connection between the DUPLEX OUT port, ANT
IN port of the Test Set, and the SWR bridge indicated on the on-screen
diagram. Select Pr oceed (k1) when the connections have been made.

The Test Set will turn on the source and make a reference
measurement. You will then see a prompt to add in the DUT
(Device-Under-Test). Connect the DUT you want to measure, as shown
in the diagram, and select Pr oceed (k1).
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Review the Results

¢ When making a discrete measurement, the return loss and VSWR
are displayed as single numeric values.

When making a swept measurement, the loss is displayed on the
screen (in units of dB) and as a plot of loss versus frequency. (See
Figure 4-14.)

— Selecting Scr  Dunp (k5) causes the Test Set to pause automated
operation to print a copy of the plot. Press the Print key to send
the plot to a printer connected to the Test Set. After the plot has
printed, press Cont i nue (k2).

Printer selection and settings are accessed by selecting
Configure Printer from the list of tests at the Software main
menu.

— Selecting Proceed (k1) displays the minimum and maximum
return loss and VSWR measured during the test. From this point
you can select Repeat (k1) to test another device, select Ret urn
(k5) once to go to the Return Loss Test setup menu, or select
Ret ur n (k5) twice to return to the Calibration/Utilities Menu.

Figure 4-14 Return Loss Test Results
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CDMA Tests Software Reference

This chapter describes detailed operation of the Software that was not
covered in Chapter 4 , “Performing CDMA Tests,” on page 43. The
information in this chapter is organized by key topics, listed
alphabetically. Use this chapter as a supplement when you have
questions about using the CDMA tests.
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CDMA Tests Software Reference
Overview

Overview

Reference Information Topics

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

“Acronyms List” on page 87

“Connections” on page 89

“Demo (Demonstration) Mode” on page 95

“Parameters List and Descriptions” on page 97

“Specifications (Pass/Fail Limits) List and Descriptions” on page 102
“Testing without MSC Control” on page 104
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The following acronyms appear throughout this book. Use this as a
reference when you have questions about the meaning of a particular
acronym.

ACU - Analog Conversion Unit

AIF - Antenna Interface Frame

AWGN - Added White Gaussian Noise
BBA - BIU/BCR/ACU Combination

BCR - Baseband Combiner and Radio

BIU - Bus Interface Unit

CAT - Catalog

CCC - CDMA Cluster Controller

CCU - CDMA Channel Unit

CDMA - Code Division Multiple Access
CE - Channel Element

CP - Call Processing

CS - Cell Site

CR - Carriage Return

CRT - Cathode Ray Tube

CRTU - CDMA Radio Test Unit

dB - deciBel

dBm - deciBels with Respect to a milliwatt
dBt - deciBels with Respect to Total Channel Power
DTMF - Dual Tone Multi Frequency

DUT - Device Under Test

Eb/No - Ratio of Energy-Per-Bit to Noise Spectral Density
ECP - Executive Cellular Processor

ERP - Effective Radiated Power

EVM - Error Vector Magnitude

GPS - Global Positioning System

LED - Light Emitting Diode
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MHz - Megahertz

MSC - Mobile Switching Center (also, MTSO)
OMP - Operations Management Platform
0O0S - Out-Of-Service

OP - Output Process

OTP - One Time Programmable

PC - Personal Computer

PCS - Personal Communications Services
PN - Pseudonoise

RAM - Random Access Memory

RF - Radio Frequency

RX - Receiver

SCT - Synchronized Clock and Tone

TX — Transmitter

VSWR - Voltage Standing Wave Ratio
UCL - UnConditionaL,

88
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Connections

Connections

Refer to the following sections for details on making connections:
e “Test Set Connections to the Base Station” on page 89

¢ “Printer Connections” on page 93

e “Connector Kit” on page 93

Test Set Connections to the Base Station

Figure 5-1 on page 90 and Figure 5-2 on page 91 show connections
between the Series II base station and the Test Set. All the setups
utilize the SCT module’s clocks for the Test Set reference.
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Connections

Figure 5-1
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foam jumper attached to the antenna
port using a type-N barrel.
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10 MHz OUT

CDMA Tests Software Reference
Connections

Figure 5-3 shows the connections to the Test Set when using an

HP 58503A GPS time and frequency reference receiver to establish a
time base. This configuration utilizes a GPS signal for the Test Set
timebase instead of connecting to the cell site’s SCT modules. See “GPS
Time and Frequency Reference Receiver” on page 14 for information on
why you would use the HP 58503A.

When using the HP 58503A, be sure to set the REF | N Connected to
field on the Test Configuration Menu to GPS [ 10 MHz] (see “Test
Configuration Menu Settings” on page 46).

Figure 5-3 Connections to base station equipment using an
HP 58503A GPS time and frequency reference
receiver.

HP 8921A Test Set

10 MHz REF OUT

i
10 MHz REF INPUT

EVEN SECOND

SYNC IN
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Printer Connections

Screen images, test data, and communications between the MSC and
Test Set can all be printed to a hard copy (paper). You can print using
the SERAIL 9, PARALLEL 15, or the HP-IB port. When using SERIAL

9, you cannot have your laptop PC connected at the same time.

¢ Screen images of any screen can be printed. Certain tests, such as
the Insertion Loss Test and Return Loss Test provide a
Scr Dunp (k5) feature to allow you to send the test’s result plot to a
connected printer.

¢ Using the data collection function, you can print test results as tests
are run. See “Data Collection” on page 123.

Connector Kit

A cable kit 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 043 Cable Accessory Kit supplies serial
cables, RF cables and adapters needed to connect the Test System for
testing. Refer to Table 5-1 for a list of parts included with the

HP 83202A Option 043 Cable Accessory Kit.

Table 5-1 HP 83202A Option 043 Cable Kit Contents

Part Part Number | Quantity | Use

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

N(m) to N(m), 10 ft. Antenna Ports to the Test System
RF IN/OUT port.

Cable assembly, 08921-61011 2 Connects the base station TX Test

BNC(m) to BNC(m), 10 ft. Port to the 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 08921-61018 1 Serial (modem) adapter.

DB25(m)

Cable assembly, 08921-61031 1 Splits the serial path to allow

RJ11(m) to dual RJ11(f) connection to modem and PC.

Cable assembly, 08921-61038 1 Connects the Test System serial

RJ11(m) to DB9(f), 7 ft. path to a PC or printer.
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Connections

Hardware Accessory Kit

The HP E6554A 8935 RF Tools Hardware Accessory Kit contains the
equipment necessary to run the “Return Loss Measurement” on page 81
and to run the RF Tools ROM programs that reside in the Test Set.
Refer to the HP 8935 CDMA Cellular/PCS Base Station Test Set
Reference Guide for more information about the RF Tools program.

Table 5-2 HP E6554A 8935 RF Tools Hardware Accessory Kit

Part Part Quantity | Use

Number

Cable Assy N(M) to N(M) 2 ft. | 8120-8687 2 Used to connect the Test Set to the
VSWR bridge.

VSWR bridge 0955-0829 1 Used to measure return loss

50Q N(M) termination 1250-2656 1 Used to terminate transmission
lines.

Short N(M) 1250-2655 1 Used to terminate the DUT port of
the VSWR bridge during return
loss tests.

Resistive power splitter, 0955-0827 1 Divide one signal into two signals.

2-way

Adapter BNC(M) to N(F) 1250-0077 2 Connect BNC cables to type N
connections.

Attenuator 6 dB N(M) to N(F) | 0955-0826 2 Used during cable loss, insertion
loss, and return loss tests.

Transit case E6554-61004 | 1 Organizes and safely transports
kit contents.

Verification Guide E6554-9001 1 Used as a checklist for accessory

kit contents.

94

Chapter 5
S:\HP11807B\OPT023\Book\Referenc.fm



NOTE

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

Step 6.

Step 7.
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CDMA Tests Software Reference
Demo (Demonstration) Mode

Demo (Demonstration) Mode

A good way to get started with the Software is to run it 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.
When measurements are displayed, it provides sample numbers in
order to show what the printout format will look like.

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 Mode

The switch used to turn the demo mode on and off is a parameter in the
test parameters menu. To turn on the demo mode:

If the Software is running, press Cancel to stop program operation.
Press the k5 Main Menu key to display the TESTS (Main Menu) screen.
Scroll to Par m Test Par anet er s and press the knob.

When the TESTS (Test Par aret ers) menu is displayed, press the
knob again to allow scrolling.

Scroll to ZzzZ Test Deno Mode (usually the last parameter in the list)
and press the knob again (this stops the scrolling function).

Turn the knob to place the cursor in front of the field’s value (0. 000000)
below the parameter name.

Using the DATA ENTRY keys, press 1 then Enter.

That is all it takes to set up demo mode. The demo mode begins the next
time the Software is run. If you want to re-run the Software now, press
the k5 Main Menu key and then select (k1) Run Test. You will return to

the Software’s Lucent Tests Main Menu in the demo mode.
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Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

Step 6.

Step 7.
Step 8.

CDMA Tests Software Reference
Demo (Demonstration) Mode

Exiting the Demo Mode

To turn off the demo mode, enter a value of 0 for the demo mode setting:
If the Software is running, press Cancel to stop program operation.
Press the k5 Main Menu key to display the TESTS (Main Menu) screen.
Scroll to Par m Test Par anet er s and press the knob.

Once in the TESTS (Test Paranet er s) menu, press the knob again to
(allow scrolling).

Scroll to ZZZZ Test Deno Mbde and press the knob again (to stop the
scrolling function.

Turn the knob to place the cursor in front of the field’s value (1. 000000)
below the parameter name.

Using the DATA ENTRY keys, press 0 (zero) then Enter.

The demo mode is now off and will not be in effect the next time the
Software is run. If you want to re-run the Software now, press the k5
Main Menu key and then select k1 Run Test . You will return to the
Software’s Lucent Tests Main Menu in the test mode.
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The Software uses your entries in the Test Parameters screen to
customize testing.

A special parameter allows you to run the Software in a demo mode,
which is useful for familiarization with the operation of the Test Set
without connecting to any external equipment. See “Demo
(Demonstration) Mode” on page 95.

Most parameters can be entered two ways:

¢ By loading and running the software and entering all of the
information in the Test Configuration, Base Station Configuration,
and Printer/Serial Port Configuration menus, the software
automatically changes the test parameter settings to match your
configuration settings.

Parameters that can not be set while the Software is running
include:

— 1. Adjust Power [0=no 1=on fail 2=always]

— 4. GN Code Domain Power Threshold

— 5. GN Print Inactive Walsh Codes [0=no 1=yes]
— 6. GN Stop Test if results fail [0=no 1=yes]

— 22. 7777 Test Demo Mode [0=normal 1=demo]

¢ By loading the Software and selecting Par m Test Par anet ers on
the TESTS (Main Menu) screen, you can change the settings or any
or all parameters from the factory defaults.

This section lists the parameters and describes their use. For
instructions on changing the parameters and saving your changes on a
memory card, see “How to Change the Test Parameters and Conditions”
on page 113 and “How to Save/Delete Procedures” on page 118.
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Parameters List and Descriptions

Parameter Names and Use

1.

Adj ust Power [0=no 1=on fail 2=al ways]

The entry in this parameter field determines how power
measurements are made. The settings have the following effects:

e Ifset to 0, power measurements are displayed whether they meet
the specified pass/fail limits or not, but the power meter is not
displayed.

e Ifsetto 1, the adjustment power meter will be displayed if the
measured power is outside the specified pass/fail limits. You can
then adjust power to within the limits and continue with testing.

e Ifset to 2,the adjustment power meter will be displayed any time
power measurements are made, whether the values are within
the specified pass/fail limits or not.

See “Output Power Adjustment Error” on page 103 and “Output
Power Error” on page 103.

BBA Channel Nunber

This parameter identifies the channel number for the BBA you are
testing.

BBA PN O f set

This parameter identifies the PN offset for the BBA you are testing.
If you don’t know this value, run the PN offset search to find it (see
“PN Offset Search” on page 76).

GN Code Donai n Power Threshol d

This parameter is used to set a level for code domain power
measurements. The level of each Walsh channel is compared to this
threshold level; if it exceeds the threshold value, the channel is
considered active. If it falls below the threshold, the Walsh channel
is considered inactive.

The useful range for entries into the Code Dormai n Power Threshol d
parameter is 0 to —30 dB. If you enter a value outside of this range, the
Software will use the nearest value within the range.

On active Walsh channels (when running code domain test
sequences), the Software will measure and report:

¢ Code Domain Power
¢ Code Domain Timing

¢ (Code Domain Phase
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5. &N Print Inactive Wil sh Codes [0=no l=yes]

This parameter is used with the Code Domai n Power Threshol d
parameter. Walsh channels with levels below the Code Domai n
Power Threshol d parameter entry are considered inactive. If this
parameter is set to 0=no, the inactive Walsh values are not
measured or reported. If the parameter is set to 1=yes, the Software
will measure and report the code domain power for each of the
inactive Walsh channels.

6. N Stop Test if results fail [0=no l=yes]

An F appears in the P/F column of the test results to indicate a
failure of that data point.

e Setting this value to O causes the Software to continue running if
a measured value is not within specifications.

e Setting this value to 1 causes the Software to stop testing if a
measured value is not within specifications.

7. NMBC BBA Nunmber [50 Max]
Enter the number for the BBA you are testing.
8. MsC BCR Attenuation [30 dB Max]
Enter the BCR attenuation setting for the BBA you are testing.
9. MSC Cell Site Nunber [222 MNax]
Enter the cell site number where you are testing.
10.MBC Command Speed Type [0=fast 1=sl ow

This parameter, under normal operation is set to O=fast for
communicating with the MSC. If the connection speed is at a low
baud rate, or excessive errors are occurring during communication
with the switch, set the parameter to 1=slow to add a short waiting
period between commands.

11. MSC ECP Nunber

Enter the number of the ECP that controls the cell site you are
testing.

12.SP9 Baud Rate [valid test set range]

Enter the baud rate to use for communications between the laptop
PC and the Test Set’s SERIAL 9 port. Valid rates (bps) are: 150, 300,
600, 1200, 2400, 4800, 9600, 19200, 38400, and 57600. This setting
must match the setting used by your laptop’s communication
software.
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CDMA Tests Software Reference
Parameters List and Descriptions

13.SP9 Data Length [7 or 8]

Select either 7 or 8 bits for your serial communication data link
between the laptop PC and the Test Set’s SERIAL 9 port. This
number can be entered using the DATA ENTRY keys. This setting
must match the setting used by your laptop’s communication
software.

14. SP9 Fl ow Control [1=None 2=Xon 3=Hu|

Enter the type of data flow control for your serial communication
data link between the laptop PC and the Test Set’s SERIAL 9 port.
This setting must match the setting used by your laptop’s
communication software.

e 1 provides no flow control.
e 2 uses Xon/Xoff flow control.

e 3 uses hardware flow control. This setting must be used for baud
rates of 38400 and above.

15. SP9 Parity [0=0 1=1 2=none 3=even 4=o0dd]

Set to match your laptop’s communication program settings for
communication between the laptop PC and the Test Set’s SERIAL 9
port. Enter the number value to indicate your desired setting as
indicated below:

Table 5-3 Parity Settings for Laptop to Test Set
Communication
MSC Parity Parity Setting
Parameter Entry
0 zero parity
1 ones parity
2 parity equals “none”
3 even parity
4 odd parity

16. SP9 Stop Length [1 or 2]

Enter 1 or 2 to match your laptop’s communication program settings
for the number of stop bits to use for communications between the
laptop PC and the Test Set’s SERIAL 9 port.
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17. Test Set REF IN [1=CS 2=GPS]

Define the source for the timebase reference signal to use when
testing:

¢ 1 is used when using the cell site’s clock signals from the SCT
modules.

e 2is used when you are using an HP 58503A GPS time and
frequency reference receiver.

18. TX Antenna Port Cabl e Loss

This parameter is used to account for the cable loss when testing
from the TX Antenna port. If you do not know this value, you can
have the Software measure it for you, (See “TX Antenna Port Cable
Calibration” on page 70.)

19. TX Qut put Power

Enter the power level (in Watts) that the BCR should be
transmitting (at the TX Antenna port) when BCR Attenuation is set
to O (zero).

20. TX Test Port Cable Loss

This parameter is used to account for the cable loss when testing
from the TX Test port. If you do not know this value, you can have
the Software measure it for you, (See “TX Test Port Cable
Calibration” on page 72.)

21. TX Test Port Coupling Fact or

Enter the amount of isolation between the BCR’s transmitter output
and the TX Test port. If you do not know this value, you can have the
Software measure it for you. (See “TX Test Port Calibration” on page
74.)

22, 7777 Test Deno Mode [O=normnmal 1=deno]

Use this parameter to put the Software into the demo mode. The
demo mode will let you run the tests without really testing or
connecting to a base station. This allows you to become familiar with
Software operation. For details, see “Demo (Demonstration) Mode”
on page 95.
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Specifications (Pass/Fail Limits) List and
Descriptions

The Software uses the entries in the TESTS (Pass/Fail Limits) screen to
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 and re-test).

This section lists the specification limit names and explains how they

are used. For instructions on changing the pass/fail limits and saving

your changes to a memory card, see “How to Change Pass/Fail Limits”
on page 115 and “How to Save/Delete Procedures” on page 118.

1. Carrier Feedthrough

These are the pass/fail limits for the test that measures the
performance of the I/Q modulator of the CDMA transmitter.

Units are dBec.
2. Code Domai n Fl oor

These pass/fail limits are used when performing code domain tests,
and are used if the Print | nactive Wal sh Codes parameter is set
to 1=yes. The inactive Walsh channel levels are measured and
compared to this value (typically, they should fail some upper limit).

Units are dB.
See “GN Print Inactive Walsh Codes [0=no 1=yes]” on page 99.
3. Code Donmai n Phase

These pass fail limits are used when performing code domain tests.
The Test Set measures the phase of a Walsh channel compared to the
pilot (Walsh 0) and compares the result to these limits.

Units are mrad (milliradians).
4. Code Dorain Ti m ng

These pass/fail limits are used when performing code domain tests.
The Test Set measures the time offset of a Walsh channel compared
to the pilot (Walsh 0) and compares the result to these limits.

Units are ns (nanoseconds).
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Specifications (Pass/Fail Limits) List and Descriptions

5. Frequency Error

The Test Set measures the transmitter’s center frequency and
compares it to the ideal frequency, based on your entry for channel
number. The difference between the two is the frequency error. The
calculated frequency error is then compared to these pass/fail limits
to determine if the test passes or fails.

Units are Hz (hertz).
6. Qut put Power Adjustment Error

These limits determine how the power meter is displayed. When the
power meter display is shown, it has major tick 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 tick marks 1 dB up and 1 dB down from center.

Units are dB.
7. Qut put Power Error

The previous limit setting (Qut put Power Adj ustnent Error)
controls the adjustment diagram in power meter use. These (Output
Power Error) values determine whether or not the power
measurement made in automated testing meets specifications. If you
set Qut put Power Error limits of +2 dB, these limits 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 (F) will result.

In general, it is best to have the Qut put Power Adj ustment Error
limits set narrower (smaller) than the Qut put Power Error limits.

Units are dB.
8. Rho

These limits are used when measuring rho, a measure of the
modulation quality of a CDMA transmitter. Typically, only the lower
limit is checked.

This measurement has no units.
9. Time Ofset

These pass/fail limits are used when measuring the transmitter’s
time-alignment to system time.

Units are ps (microseconds).
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Testing without MSC Control

Chapter 4 , “Performing CDMA Tests,” on page 43, lists the steps for
fully automated testing, using the Software to control the base station.

The steps of that chapter use a modem to control the cell site via the
MSC.

If you are using a Test Set setup with no modem and connection to the
MSC, the following considerations apply:

¢ Be sure to set the Send Control Comrands to MSCfield on the Base
Station Configuration Menu to NQ The Test Set will no longer send
control commands to the MSC using the modem.

¢ The connection diagrams at the start of each test sequence will
include prompts to apply or remove power for the BBA being tested.
You must control the transmitter signal (on and off) manually at the
site.

NOTE In addition to turning the transmitter signal on and off, you will also
need to ensure that the proper configuration of the BBA is done for each
test. For example, when running the Pilot Only Test, you will need to
make sure that the pilot channel is the only active channel for that BBA
(no paging or traffic channels should be active). For Code Domain tests,
you will want to enable traffic, paging, and sync channels in most cases.

* You will probably need an assistant at the MSC to control the site
and remove the radios from service.
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General Software Reference

This chapter contains general Software operating instructions for use
with the Test Set. These include how to load the Software, customize
the test procedure, and set up the Test Set for use with automated tests.
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General Software Reference
TESTS (Main Menu) Screen Overview

TESTS (Main Menu) Screen Overview

Figure 6-1 Test Subsystem

Continues a paused test.— _

Loads the Software. The first time it
may take up to 6 minutes. Once the

N Software is in internal memory it
Accesses the Test Set help screen. — ~ N runs the test.\
\\ ~ \
~
See "How to LOAD TESTS (HMdNn Menw) I\
TEST PROCEDURE" |Fleaze select a rrocedure to 1|:|ud\-\ ~ (S uh Test
on page 107. \ N ™~ - :
\ N e HLont 1nue
AN
\ AN
“~ |-L0OAD TEST PROCEDURE: AN
Select Procedure Location: ~ —
Card
Select Procedure Filename: Library: Froaram:

See "How to Change
Test Parameters" on
page 112. }

Oescrirtiant

' CUSTOWIZE TEST PROCEOURE:

SET UP TEST SET:

\

See "How to Change' Y] Chonnel Information
Pass/Fail Limits"on, - T [l Test Farowmeters

page 115. TN Order of Tests

S FPoss/Foil Limits

T I Soveslelete Procedure

Wk Externol Devices
M FPrinter Setup
IBASIC

ENCODER
DECODER
RADIO INT

Execution Cond

[EASIC Cntrl

See "How to Save a Test
Procedure" on page 118.

Pressing the front panel TESTS key will display the TESTS (Main
Menu) screen. This screen allows the user to configure and run custom
Software, access help, proceed with a paused procedure, or access

additional test screens.
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How to LOAD TEST PROCEDURE

How to LOAD TEST PROCEDURE

Figure 6-2 LOAD TEST PROCEDURE
TESTS (Main Menul
Fleoze zelect o procedure to loaod. 1 [TIREE
HContinue 0
o)
=}
@
LOAD TEST PROCEDURE: =~
Select Praocedure Locationt + (N
Selects the location = — | HEER 902
and file name of the ~ ~| Select Frocedure Filenome: Library: Frogram: g
test procedure and its %
associated library Description: -
file. @,
@
g
CUSTOMIZE TEST PROCEDURE: SET P TEST SET: 2
gXl Chonnel Information 4 ¥4 Execution Cond
gi Test FPoraweters INEE Externol Devices
| Order of Tests @0 Frinter Setur
P Paszz<Fail Linmits [BASIC Cntrl
gd Soveslelete Procedure More
NOTE How to Troubleshoot the Installation

See "Troubleshooting the Software Installation" on page 110 for some
hints to help debug any problems you may have during the installation
of the Software.

Before you begin testing, you must load the Software into the Test Set’s
memory. To load the Software, select the location where the procedure
currently resides (in this case, it will be a memory card) and a
procedure file name to download into the Test Set’s memory. Your card
comes pre-programmed with at least one procedure.

The first time you select a procedure the actual Software program does
not get loaded into the Test Set’s memory until you select k1 (Run Test)
on the Test Set. It will take approximately 6 minutes for the Software
program to be loaded. The program will remain in memory after a
power-down/power-up cycle, unless it is manually deleted or a new
program is loaded.
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Figure 6-3

General Software Reference
Loading the Software Card

Loading the Software Card

Loading the Software Card

© @ ©9° © @@

Insert the
Software
card.

0 Press g Wait for display to 9 Press

POWER. appear PRESET.
(approximately 20
seconds).

Continued on the following page
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Loading the Software Card

Figure 6-4 Selecting a Procedure

Press the TESTS key to display the TESTS
(Main Menu) screen.

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

Position

(V
UV LOAD TEST PROCEDURE:
Select Procedure Location:d

/( Select Procedure Filename:
[

Select

&

e Position the cursor at Card and select it.

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

Position
( Choices:
B A Boord
= /( ROM
RAN
Select
) 1

Position

LOAD TEST PROCEDURE:
Select Procedure Location:d
Card

Select Procedure Filename:

Position the cursor at Choices: and
select the Procedure name: LUCENT.

Position the cursor at Run Test and
select it. The Software is now loading.

Position -

( Choices:
& /( ITEST XX
Select

) 1

Position

()' ITEIEE | Loading Time:
) /4 : [TTXSTIEY | First time:

approximately
6 minutes.
Select + [NCHEE | After first time:

~ approximately
15 seconds.
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General Software Reference
Loading the Software Card

Troubleshooting the Software Installation

If your Software did not install properly, check the following:
¢ Is the power on?

¢ Is the memory card inserted in the right direction?

¢ Is the memory card firmly seated in the slot? It should slide in
loosely, then must be firmly pushed in to make proper contact.

¢ Did you get to the TESTS (Main Menu) screen? Pressing PRESET
should take you to the TX TEST screen, and pressing the TESTS key
should take you to the TESTS (Main Menu) screen.

NOTE If the Test Set displays an error that states “One or more self-tests
failed”, you have a hardware problem. In this case, refer to the Test
Set’s Assembly Level Repair Guide. If a problem persists, call the HP
Factory Hotline from anywhere in the USA or Canada
(1-800-922-8920), 8:30 am - 5:00 pm Pacific time).

* Do you see TESTS (IBASIC Controller) at the top of the display after
selecting Run Test (k1)? If not, make sure you have specified the
correct Procedure Locati on and Procedure Fil enane.
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How to CUSTOMIZE TEST PROCEDUES

Figure 6-5 CUSTOMIZE TEST PROCEDURES

TESTS (Main Menu)
Fleaze zelect o eprocedure to load.

LOAD TEST FPROCEDURE:

Select Procedure Location!

Card

Select Procedure Filenamed Librorys Froarom:
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The fields listed under F'EF GEN
CUSTOMIZE TEST RF AL
PROCEDURE areused___ | cusTOMIZE TEST PROCEDURE: SET UP TEST SET:

to customize the software
for various testing needs.

® Execution Cond

& Externol Devices
B0 Frinter Setur
P48 IEASIC Cntrl

[gE! Chonnel Information
Eurﬂ Test Farawmeters

S Fozs-Foil Limits
£l Soveslelete Procedure

NOTE Your Software package may not allow customization of testing
procedures. If you try to enter a customization screen which is not
supported with your package the message “Access to secure test
information denied” is displayed.

Software packages have been designed so that changes may be easily
made from the Test Set’s front panel. For example, tests may be
inserted or deleted, and later after running the tests you can change the
pass/fail limits or decide to test different channels. You may store your
customized test procedure on a memory card so that you may skip these
steps in the future, see "How to Save/Delete Procedures" on page 118.
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Figure 6-6

1 Adiust Fower [O=no l=on fail 2=alwovs]
Parameter descrition 2 BEA Channel Mumber
arameter description. 3 BEA PN Offset P rint AL
The descriptions for your 4 GH Code Domain Power Threshold
Software may be different 3 GN Print Inoctive Codes [0=no l=vesl aHe
than shown here. ~ £ GH Stor test if results faillO=no l=yesl
Ny 7 MSC BEA Number [30 Maox] AMoin Heny
~ JE M5C BCR Attenuation [30 dB Maxl
Selects the parameter t0__| puuura 150 Cell Site Humber [222 Haxl
be changed.
P -
T 10 MEC Command Sepeed Tvre [O=fast 1=slowl
Displays the current - 11 M5C ECP Humber

parameter setting.

NOTE

General Software Reference
How to CUSTOMIZE TEST PROCEDUES

How to Change Test Parameters

TESTS (Test Parameters) screen

TESTS (Test Porameters]

Form$ Description
Yolue Uhitsz

12 SP9 Boud Rate [wvalid test set roansel

13 SP9 Dota Lenath [7 or 8]

14 SP9 Flow Control [1=Haone 2=Xonl

13 EP9 Parity [0=0 1=1 2=none 3=even d4=odd]
16 5P9 Stor Lensth [1 or 2]

The TESTS (Test Parameters) screen may not be used in your
particular Software package or some fields may not be present
depending on the Software application. The message “Access to secure
test information denied” is displayed if the screen is not supported in
your current Software package.

The Software uses parameters to optimize the test environment and
conditions for your testing situation. The default test parameters are
determined by examining your testing needs and specifications from
the equipment manufacturer. The Software comes with default settings
for all test parameters.

The following procedure describes how you can change test parameters
through the TESTS (Test Parameters) screen to optimize your testing
conditions. For information on saving customized test parameters, see
"How to Save/Delete Procedures" on page 118.
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How to Change the Test Parameters and Conditions

Figure 6-7

Procedure for Changing Parameters

Press the TESTS key to display the
TESTS (Main Menu) screen.

Position the cursor at [Parm| Test
Parameters... and select it.

If the Software is running, press
SHIFT, CANCEL before
before pressing TESTS. N

Position
(' Channel Information
) Test Parameters
Order of Tests
Pass Fail Limits
Select Save/Delete Procedure

The TESTS (Test Parameters) screen
is now present on your CRT.

e Position the cursor at Parm #
field and select it.

-, Entries on your displa
Position ( Y pay

( may be different.)
W N
Adjust Power [0=no 1=on f
0.00000
Select

@

Scroll to the Parm # to be
changed and select it.

Position the cursor at Value field
and select it.

Seroll (This parameter number and

{y description are examples)

S MDM Flow Control [1=None
wa | A
i q

Position

(é
h)

@, A

MDM Flow Control [1=None

Continue on next page
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General Software Reference
How to CUSTOMIZE TEST PROCEDUES

Use the DATA keys to enter a Press TESTS to return to the
new value, then select it. TESTS (Main Menu) screen.
Select
MDM Flow Control [1=None h

Select

&

114 Chapter6
S:\HP11807B\OPT023\Book\Softref.fm



General Software Reference
How to CUSTOMIZE TEST PROCEDUES

How to Change Pass/Fail Limits

Figure 6-8 TESTS (Pass/Fail Limits)

TESTS (Poss/Fail Limits)

Specé Descrirtion

Selects which limit(s) to

Lower Limit Urper Linit Units Check

compare measured
results with. Choices T T ~ o
includes Upper, Lower, or ~ KJFrint AL e
Both. ~ N @
~ el | 2
The descriptions for ~ g
your Software may be ~ g JAMoin Meny =
different than shown  ~ —| ™ \1 Corrier Feedthrouah - S
here. ~ i ~ @

IE Code Dosoin Floor ~ To Screen

0. 000000 _J-25. 000000 RIS - R G &
Selects the pass/fail limit I} UREES %
to be edited. _|a | . ‘ =
3 Code Dowain Phaosze e
4 Code Domain Tining S

Sets the lower or upper 3 Fr wen”i””.
passifail limits. & Output Powkr Adiustment Error

- — — = Ddtrut—Pofuer Error
g Eho
9 Tine Dffzet

N7

NOTE The TESTS (Pass/Fail Limits) screen may not be used in your particular
Software package or some fields may not be present depending on the
Software application. The message “Access to secure test information
denied” will appear if this screen is not supported in your current
Software package.

Pass/Fail limits define the values a measurement result is compared
against to determine if the UUT meets its specified standards. Default
values are set in the test Software. These default values may be
changed to suit your particular requirements.

The following steps describe how to change the pass/fail limits, see
"How to Save/Delete Procedures" on page 118 to save your new pass/fail
limits.
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How to CUSTOMIZE TEST PROCEDUES

How to Change Spec Pass/Fail Limits

Figure 6-9

Procedure for Setting Pass/Fail Limits

Press the TESTS key to display the
TESTS (Main Menu) screen.

9 Position the cursor at|Spec|Pass/Fail
limits and select it.

If the Software is running, press
SHIFT, CANCEL before
pressing TESTS.

Position
{' N
3 Channel Information
Test Parameters
Order of Tests
Select Pass/Fail Limits
Save/Delete Procedure

The TESTS (Pass/Fail Limits) screen is
now present on your CRT.

Position the cursor at Spec # field
and select it.

Position

(Disregard this number)

= A

Scroll to the desired Spec #
and select it.

Position the cursor at Lower Limit
field and select it.

Scrall (This Spec # is an example)
3
.Il Output Power Adjustment
[ -1.000000 | [1.000000
Select

&

Position

Output Power Adjustment

6
[l --2.000000 ] [1.000000 |

we | A

Continue on next page
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Figure 6-10 Procedure for setting pass/fail limits
Use the DATA keys to enter a Position the cursor at Upper Limit
new value, then select it. field and select it.
Enter -
Position

6 Output Power Adjustment @ Output Power Adjustment

[l -0:500000 ] [1.000000 500000 | [J[1.000000 | B

Select Select |
A S A S
@ (enter your desired value) @

Use the DATA keys to enter a Position the cursor at Check field
@ new value, then select it. and select it.
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Position

Enter
Output Power Adjustment f'
N
500000 | [Jfo500000 | dB
Select Select / | \
w A
@ (enter your desired value) @

Select which limits should apply Press TESTS to return to the
to testing and select it. TESTS (Main Menu) screen.
Position Position

Choices: ('
Upper 37 \3\\ .
Lower

» H Both

None Select

f& RN
K
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Figure 6-11
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How to Save/Delete Procedures

How to Save/Delete Procedures

TESTS (Save/Delete Procedure) Screen

TESTS (SawesDelete Procedurel

Soue Froc

J0e] Proc |
Select Procedure Location:

[ Card el it Card
Enter Procedure Filenome:

SAYE/OELETE TEST PROCEDURE:

+ [T
Enter Description for Hew Frocedure: HJloin MHeny
Ta Screen

SAYE PROCEOURE THFORMATIOM: RF GEN
R

Procedure Libraory:

CurrentsCHD LIE]
Code Location:
Cord

Pozsuord:

A test procedure is a collection of configuration information, test
parameters, testing order, and pass/fail limits saved in a file that
customizes the test Software to a specific application Normally,
procedures are saved on a memory card.

When you save a procedure you will be saving channel information, test
parameters, pass/fail limits, and testing order, plus a library that
contains the names of all test parameters, pass/fail limits, and tests
that are resident in the Software. The library file comes from the
Software and cannot be modified. The library file will be automatically
saved on the card or disk that is being used to store the new test
procedure.

How to Save a Test Procedure

Figure 6-12, Figure 6-13, and Figure 6-14 show how to save a new
procedure to a memory card.
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Figure 6-12

General Software Reference
How to Save/Delete Procedures

How to Save a Test Procedure

Press the TESTS key to display the
TESTS (Main Menu) screen.

Position cursor at Proc|Save/Delete
Procedure and select it.

If the Softwareis running, press
SHIFT, CANCEL before
pressing TESTS. N

Position

(: N Freq | Channel Information
Parm | Test Parameters

Segn | Order of Tests
Spec Pass Fall Limits
Select Proc | Save/Delete Procedure

@

The TESTS (Save/Delete Procedure) screen
isnow on your Test Set display.

Position cursor at Select
Procedure Location and select it.

Position

E 5:\ Select Procedure Location:

|

| A

Position the cursor at Card and

9 Put an initialized memory card in the

select it. front-panel slot.
Position
Yoz Choices:
R » H Cad
RAM o
Disk
Select For detailed memory card
w (You can also save procedures initialization instructions
to an internal RAM disk or external See "Initializing a mem-
disk drive)) ory card" on page 137

Continue on next page
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Figure 6-13

General Software Reference
How to Save/Delete Procedures

How to Save a Test Procedure

Position the cursor at Enter
Procedure File...and select it.

Select characters to name the
Procedure, then select Done.

Position

K

Enter Procedure Filename:

| I

A

Position

N
%‘J; ;

Select

5

»

»

Choices:

Done

Position

Over/lns

Delete

Del End

Bk space
A

B

C

Position the cursor at Enter
Description for New ... and select it.

Select characters for the
description, then select Done.

Position

st g

Enter Description for New Procedure

A

Position
&
Select

@

»

»

Choices:

Done

Position

Over/lns

Delete

Del End

Bk space
A

B

C

Position the cursor at Procedure
Library: and select Current.

Position the cursor at Code

Location: and select it.

Position

f& N\
K

Procedure Library:
Current/ [NOLIB] |

(The underline indicates which
option is selected. Pressing
the knob changes the selection.)

Continue on next page
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Figure 6-14 How to Save a Test Procedure

Position the cursor at Card and
and select it.

Position the cursor at Save Proc
and select it or press k1.

Position Choices:
7 » H Card
> RAM
Disk

Select

&

Position
Vo2 » B SaveProc

\\
\Z\ S’ 2 Del Proc
3 Init Card

Select

4 Help

w
@ 5 Main Menu

Press the TESTS key to return to the
TESTS (Main Menu) screen.

@ To run the saved procedure, follow the instructions below.

then select your saved file name.

4) SHect Run Test (k1).

1) Insert the memory card with your saved procedure.

2) On the TESTS (Main Menu) screen, a) position cursor at Select Procedure
Location: then select Card, b) select Select Procedure Filename:,

3) Remove your memory card then insert the original Software ROM card?.

IThe original Software card contains the full program needed to run your procedure. The
procedure cannot run without using the original IBAS C program code on the factory card.
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General Software Reference
Connecting to External Devices

Connecting to External Devices

The Test Set and Software offer the ability to connect to external
devices such as a PC, printer, or memory card for data collection.

To find out more on this subject see:
¢ Data Collection

— See "Data Collection to a PC (Not Using the BTS Laptop
Utilities)" on page 124.

— See "Configuring Data Collection to a memory card" on page 130.

— See "Transferring Data to a Printer via the Serial Port:" on page
131.

— See "Transferring Data to a PC via the Serial Port:" on page 132.
— See “Data Collection to a Printer” on page 134.
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NOTE

Data Collection

Sometimes it is preferable to record the test results for future reference
or evaluation. The HP Software provides the capability to save test
results to a memory card installed in the Test Set’s front-panel card slot
or to an external device such as a printer or PC.

The data collection feature stays “on” once you have performed the
steps in "Data Collection to a PC (Not Using the BTS Laptop Utilities)"
on page 124 or "Configuring Data Collection to a memory card" on page
130.

BTS Laptop Utilities and Data Collection

If you enable the use of the BTS Laptop Utilities on the Printer/Serial
Port Configuration Menu, data collection and printing from the Test Set
are disabled. To collect test data, use the Test Results window logging
feature in the laptop utilities. To print the collected data, connect a
serial printer to your PC, open the data file in a text editor, and then
send the text to the printer.

Data Collection Using the BTS Laptop Utilities

The BTS Laptop Utilities shipped with the Software contains a Test
Results window for displaying and logging (saving) test results (see
Figure 6-15). After enabling data collection using the BTS Laptop
Utilities and configuring the serial ports of the laptop and Test Set to
the same values, test result data is automatically sent to the laptop and
displayed in the Test Results window. By selecting File, Logging
Enabled, you can enter a file name to save the test results to a file that
can be retrieved into a text editor and printed out.

For information on installing the BTS Laptop Utility software and
configuring your laptop PC and Test Set to work together, see "BTS
Laptop Utility" on page 28.

Chapter 6 123

@
®
b=
@
o
L
w
o)
=
=
o
o
)
Py
@
@
o
o
®
b=
o
o




General Software Reference
Data Collection

Figure 6-15 Capturing Test Results Using the BTS Laptop Utility

E Test Results | 7]

File Edit Preferences: Help

ﬂ & E 4 Scol

Data Collection to a PC (Not Using the BTS Laptop
Utilities)

Test results can be output directly to a PC communications program
through serial port 9 on the Test Set. A variety of devices can receive

the data. An HP Palmtop computer, PC, laptop, or terminal can be used.
A terminal emulator can write the test results directly to a file.

Examples of terminal emulator programs are Microsoft®! Windows®?

HyperTerminalDS, or ProComm.*

To collect data to a PC you must meet the requirements listed below.
e Test Set’s serial port 9 connected to a PC.

* Configured terminal program running on a PC.

¢ Data Collection to serial port 9 activated in the Software.

e Test Set’s Serial port 9 communications parameters configured to
match communications parameters of the PC.

1. Microsoft is a U.S. registered trademark of Microsoft Corp.
2. Windows is a U.S. registered trademark of Microsoft Corp.
3. Copyright Hilgraeve, Inc. USA

4. Procomm is a product of DataStorm Technologies, Inc.
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Test Set Connection to a PC

Figure 6-16 Serial Connections for the HP 8921 and PC

*1f your HP 83204A has Option

003 (CDPD), connect to serial port
A0/BO on the Test Set’s side panel
insert. See Figure 5-1 on page 90.
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Com 1 DB9
08921-61031 Serial Connector )
Serial
= =] (Com) Port

Serial 10 08921-61038 = a =

port Serial 9

Port

Turning on Data Collection to a PC

To collect the test results to a PC, you will need to turn on data
collection within the Software. To activate data collection, follow these
steps:

Step 1. Press the Test Set’s TESTS key. The TESTS (Main Menu) is displayed.
Step 2. Press k1 (Run Test) to start the Software.

The Software’s Main Menu is displayed. If the Software is not loaded in
the Test Set, see "How to LOAD TEST PROCEDURE" on page 107 for
details.

Step 3. Select the Printer/ Serial Port Configuration field. The
Printer/Serial Port Configuration screen is displayed.

Step 4. Select Data Col | ecti on, then select Seri al from the Choi ces:
displayed.
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Figure 6-17

Select

Data Collection, — g

then...

select Serial
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Data Collection to a PC
--- Printer/Serial Port Configi, .iion Heni --- Select to verify
and/or change serial

Serial Port Confisuration . ?
Printer Confisuration communications

settings for the Test
Boota Collection. . « |Choices: Set’s serial port 9 to

Print test results . match your
0t

B gserial 9 commun’lcatlor.l
PC CARD software’s settings
BTS Lartor Utility (Step 5.).

Step 5. Scroll to and select Serial Port Configuration. (See Figure 6-17.)

Figure 6-18

NOTE

Setting Serial Port 9 to Work With Your Terminal Program

TESTS (IBASIC Controller)

]

=

» I

Peoud Rates v v v 0 v v 0 0 0w 19200 +
Oata Lengthse o o v 0 0 v 0 0 0 0 0 s ]

Parity « v o v v v v e e e e Hone Hrcturn |
Stop Lendgthe « o v 0 v v 0 0 0w 1
Flaw Contral « v o o v 0 0 0 0 0 0 Hone

To Screen

The above settings should work well in most cases. Set your terminal
program communication settings to match these settings.

When you have configured the Test Set to send the data to a PC, you
must remember to activate the communication package and specify a
file name in which to save the data. The Test Set will not issue an error
message if the PC’s communications application is not running or
configured properly.

The Test Set will now record your test results to a PC until you turn off
data collection.

Configuring a PC Terminal Program

Data collection to a PC requires a terminal emulator be configured and
running while data collection is enabled.

Figure 6-19 and Figure 6-20 detail the steps to configure Microsoft0!
Windows[? HyperTerminal(? for data collection.

1. Microsoft is a U.S. registered trademark of Microsoft Corp.
2. Windows is a U.S. registered trademark of Microsoft Corp.
3. Copyright Hilgraeve, Inc. USA
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NOTE The following instructions apply to both Windows 95 and Windows NT.
However, different versions of Windows may implement the
HyperTerminal program differently.

For example, the Windows 95 version may ask you to enter a phone
number to dial. If this happens enter any phone number (to satisfy the
software) but do not select to dial it.

@
®
b=
@
o
L
w
o)
=
=
o
o
)
Py
@
@
o
o
®
b=
o
o

Chapter 6 127



Figure 6-19
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Configuring the HyperTerminal Program for Data Collection

Start the HyperTerminal program
in Windows 95 (or Windows NT).

Accessories

yper Terminal

LHyperTrm

Enter a name for the terminal setup
to use to capture test results.

Connection Description HE

Select the serial port the PC will use
to communicate with the Test Set.

Set the terminal COM port settings
to match the Test Set’s port 9 set-

Connect To [7]

% Test Set

Enter details far the phone number that you want ta disl:

LCountry code: IUmted States of America [1] ;I

Area code: a03

Phone number: I

onrect usno: [ EENNGG———— ~ |
[u]8 I Cancel |

COM1 Properties

Fort Settings |

Bits per second: [JEETENINGIGRININGINGNGE ~
Datetis [§ <]
Baity [More 7]

Stop bits: lﬁ
Bowconwol: [Nore =]

Restore Diefauls
0k | Ceed | i |

Select Tr ansf er, then select
Capture Text...

Enter a filename to use to save the
test results to.

“& Test Set - HyperT erminal

File Edit View Call [

)= | |;; Send File... :
—@g- Beceive File...

Laptu

Send Text File...

Capture to Printer

Capture Text HE
Folder:  CoMwINDOWS'ProfieshcaesarStart

FEile: Iccessories\HypertelminaI\CAPTUHE.TXT| Browse..
Start I Cancel |

Y P L
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Figure 6-20 Configuring the HyperTerminal Program for Data Collection
(continued)

a Start testing your radio. The test results appear in the terminal window

“& Test Set - HyperTerminal
File Edit “iew Call Transfer Help

Dz 53]

ECP=1:8ifte=1:RA=0:Chan=777:Fraeq=893.31:Ant=0

Dafte [MM/DD/¥¥]: 121408 Time [HH.MM]: 14.36

Test conditions Maasuraed wvalnae Lowar 1imift Upper 1imit DP/F
TX Fraguency arror 0,000 kHz -. 800 800

TX power € PA afap O 8.35 W &.31 W 15.85 W
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If you want to temporarily stop collecting test results, select Tr ansf er, Capt ur e
Text, Pause. Select Tr ansf er, Capt ure Text, Resune to continue collecting
test data.

When you have captured the desired test results, select Tr ansfer,
Capture Text, St op to stop collecting test results.

“& Test Set - HyperTermi
File Edit “iew Call SNECE Help

W |3 | Send File... |

Beceive File...

LCapture Text
Send Text File... Pauze [T TTTTTTTTT
Besume

Capture to Printer =0:Chan=25:Fr¢

Dafte [MM/DD/¥¥]: 121408 Time [HH,MMj: 14,13
Tast conditicons Mansured walne

TX Fraguency arror 0,000 kHz

TX powar € PA gfap 0 .06 W

Using HyperTerminal for data collection in the future

The next time you want to collect test results, select the HyperTerminal setup you
saved when first asked to supply a name. The serial communication settings you
defined are saved under that name, so you don’t have to go through the process of
re-defining the settings each time you want to save test results.
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Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Figure 6-21

Select Dat a

Col l ection, . —® Boata Collection. « « [Chaoices!

then select
PC card
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Configuring Data Collection to a memory card

To collect the test results to a memory card, you need to turn on data
collection within the Software. The Test Set automatically creates data
collection files 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 in "Retrieving Data from a
memory card" on page 131 to transfer the data to a PC or printer.

To activate data collection to a memory card, follow these steps:
Press the Test Set’s TESTS key. The TESTS (Main Menu) is displayed.

Scroll to and select k1(Run Test ) or press the USER key to start the
Software.

The Software’s Main Menu is displayed. If the Software is not loaded in
the Test Set, see "How to LOAD TEST PROCEDURE" on page 107 for
details.

Scroll to and select the Printer/ Serial Port Configuration. The
Printer/Serial Port Configuration menu is displayed.

Insert a RAM memory card into the front-panel card slot. If the card is
uninitialized see "Initializing a memory card" on page 137

Scroll to and select Dat a Col | ecti on, then select
PC car d from the Choi ces: displayed.

Selecting Data Collection

--- PrintersSerial Part Confilauration Menu ---

Serial Port Confisuration
Printer Confiduration

Print test results .

0f ¢
Serinl 9

Step 6.

> (JFC CRRD
BTS Lartor Utility

The Test Set will display a message asking for a data collection file
name. Use the cursor and character menu to enter a file name then
select Done.

The Test Set will now record your test results to a memory card until
you turn off data collection.
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Retrieving Data from a memory card

A Software utility (FILE_XFER) is used to transfer data files from the
memory card to a serial printer, an HP-IB printer, or a PC via the serial
port.

NOTE Loading and running the Software utility will replace any Software in
the memory space of the Test Set. This means that you will have to
reload the test Software when you are done with file transfer.

Transferring Data to a Printer via the Serial Port:

Step 1. Check to make sure your serial printer is turned on and connected to
serial port 9 on the Test Set. (See "Data Collection to a Printer" on page
134.)

Step 2. Press the TESTS key.
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Step 3. Position the cursor at Sel ect ed Procedure Location: and select it.

Step 4. In the Choi ces: menu, scroll to ROMand press the knob. This allows the
loading of various utility programs resident in the Test Set.

Step 5. Position the cursor at Sel ect Procedure Fil enane: and select it. A
list of procedures is displayed.

Step 6. Select FI LE_XFER
Step 7. Press k1 (Run Test).

Step 8. You will be prompted to insert the memory card containing the data
collection files. Insert your card and press the knob to (Cont i nue).

Step 9. The file transfer menu will be shown. Position the cursor at Qut put
Port and push the knob until it shows Serial Port, 9600 baud. This
configures the Software to send the data out serial port 9.

Step 10. Scroll down the list of file names to the file you want to transfer and
press the knob. An asterisk (*) will appear after 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.

NOTE All files on the memory 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 they are true data collection files.

Step 11. When all files to be transferred have been selected, scroll to St art
Transf er and press the knob. The data will be sent out the serial port
to the printer.
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Step 12.

Step 13.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.
Step 6.
Step 7.

Step 8.

Step 9.
Step 10.
Step 11.

Step 12.

Step 13.

NOTE
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When finished printing, you can select other files and transfer them, or
exit the Software utility by scrolling to Exi t
Dat a- Col | ecti on- Fi | e- Tr ansf er and pressing the knob.

To use the Software again, rerun it by following the steps in "How to
LOAD TEST PROCEDURE" on page 107.

Transferring Data to a PC via the Serial Port:

If the Software is running, stop the Software by pressing SHIFT, then
press CANCEL.

Connect the Test Set’s serial port 9 to your PC. (See "Serial Connections
for the HP 8921 and PC" on page 125.)

Load a PC Software utility for communicating on the PC’s serial port,
such as Microsoft Windows HyperTerminal. (See "Configuring a PC
Terminal Program" on page 126.)

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

Press the TESTS key to access the TESTS (Main Menu).
Position the cursor at Sel ect Procedure Locati on: and select it.

In the Choi ces: menu, position the cursor at ROMand select it. This
allows the loading of various utility programs resident in the Test Set.

Position the cursor at Sel ect Procedure Fil enane: and select it. A
list of utility procedures is displayed.

Select FI LE_XFER
Press k1 (Run Test)

You will be prompted to insert the memory card that contains the data
collection files. Insert your card and select Cont i nue.

The file transfer menu will be shown. Position the cursor at Qut put
Port and press the knob until it shows Serial Port, 9600 baud. This
configures the Software to send the data out serial port 9.

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.

All files on the memory 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.
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Step 16.

Step 1.
Step 2.
Step 3.

Step 4.
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When all files to be transferred have been selected, scroll to St art
Tr ansf er and press the knob. The data will be sent to the serial port.

When finished sending data to the PC, you can select other files and
transfer them, or exit the software utility by scrolling to Exi t
Dat a- Col | ecti on- Fi | e- Transf er and pressing the knob.

To use the Software again, re-run it by following the steps in "How to
LOAD TEST PROCEDURE" on page 107.

Turning Data Collection Off

To turn data collection off, follow these steps:

Press the Test Set’s TESTS key. The TESTS (Main Menu) is displayed.
Press k1 (Run Test ) to start the Software. The Main Menu is displayed.

Select the Printer/ Serial Port Configuration field. The
Printer/Serial Port Configuration menu is displayed.

Select the Dat a Col | ecti on field, then select O f from the Choi ces:
displayed.

Data collection is now off.
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Step 1.
Step 2.

Step 3.

Step 4.

NOTE

Figure 6-22

Select the Pri nt
resul ts field,...

then select the port to
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Data Collection to a Printer

Test results can be output directly to a printer connected to either the
Test Set’s serial port 9, parallel port, or the HP-IB port.
Turning on Data Collection to a Printer.

To collect the test results to a printer, you will need to turn on test
result printing in the software.

Press the Test Set’s TESTS key. The TESTS (Main Menu) is displayed.
Select k1 (Run Test ) to start the Software.

The software’s Main Menu is displayed. If the Software is not loaded in
the Test Set, see "How to LOAD TEST PROCEDURE" on page 107 for
details.

Select the Printer/ Serial Port Configuration field. The
Printer/Serial Port Configuration menu is displayed.

Select the Print test results field.

Ifthe Print test results is not displayed, it is because the Dat a

Col | ecti on field is set to BTS Laptop Wi lity. Either change the
Dat a Col | ecti on field setting or use the BTS Laptop Utility to collect
test data and print the results from your laptop PC using a text editor
program.

Data Collection to a Printer

--- PrintersSerial Port Confisuration Meny ---

Serial 9 Fort Confiaguration
Printer Confiauration

Data Collections + « « v o v 0 0 0 0
test — P Prrint test results o o v o 0 0 0 0ff

Choices:

0f f

print to. p | Gerial 9
Parallel
HP-1E 710
DECODER
Step 5. Select the port to print to from the Choi ces: displayed.
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Step 6. Scroll to and select the Pri nter Confi gurati on field. Set the following
parameters:

e Lines/page

¢ Form Feed

¢ Printer Selection (model)

e HP-IB Print Address (for HP-IB printers only)
¢ Qutput Headings

Step 7. Connect the printer to the appropriate connector on the Test Set’s side
panel.

The Test Set will now send test results to the printer connected to the
port you selected until you set the Print test results field to O f.
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Figure 6-23 Serial Printer Connections

*1f your HP 83204A has Option

003 (CDPD), connect to serial port
A0/BO on the Test Set’s side panel oo &= 200
insert. See Figure 5-1 on page 90.

Serial Printer
Com 1 DB9

08921-61031 Serial Connector

= <[ []
o 08921-61038

Serial 10
Port

Serial 9
Port
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Figure 6-24 Parallel Printer Connections
HP 8921
Rear Panel
Parallel Printer Parallel Parallel [{oeeccmm: *oegT s
Port Port

[mdgonino

Wﬂ[@ C2950A @} =

Figure 6-25 HP-IB Printer Connections

HP 8921
Rear Panel

HP-IB Printer | . ©© 6 29
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=
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HP 10833A, B, C

Turning Data Collection to a Printer Off

To turn data collection off, follow these steps:
Step 1. Press the Test Set’s TESTS key. The TESTS (Main Menu) is displayed.
Step 2. Select k1 (Run Test ) to start the Software. The Main Menu is displayed.

Step 3. Select the Printer/ Serial Port Configuration field, the
Printer/Serial Port Configuration menu is displayed.

Step 4. Select the Print test results field, then select O f from the
Choi ces: displayed.

Data collection has now been turned off.
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Using a memory card

Initializing a memory card

When a card is new, or the battery has been removed when the card is
not inserted into the Test Set, then the card must be initialized to store
data. Re-initializing a card erases any data previously saved to the
card. To initialize a memory card follow these steps:

Step 1. Insert the RAM memory card into the MEMORY CARD slot

Step 2. If a software package is running, press SHIFT then CANCEL to stop
program operation. Press TESTS.

Step 3. Select Proc Save/ Del et e Procedure.

TESTS (Main Menul
Please select a procedure to load. fRun Test

HCont inue

LOAD TEST PROCEDURE:

Select Frocedure Locationd fHelp |
Cord
Select Procedure Filename! Library: Program!
Choices:
Descrirtiont
Pare
10 CONFIG
FRHT CHFG
CUSTOMIZE TEST PROCEOURE: SET UP TEST SET: RO CH PHR
TOMA TEST
[ Channel Information [ Execution Cond POC TEST
Select to access the Test Parameters El External Devices PHP TEST
g Order of Tests Printer Setup CALL CHTL
TESTS Save/Delete Pasz/Fail Linits TR 1BASIC Cntrl  fo-ocomcm--
Procedure screen. —— ot [l SavesDelete Procedure Mare
TESTS (SavesDelete Procedure)
e el 1. lcove Proc
Select to initialize SAVE/DELETE TEST PROCEDURE:
the inserted RAM gl Proc

Select Procedure Location:t
Lo

memory card

L E Init Card
+ (VI

Enter Description for New Procedure: Jifoin Menu

Enter Procedure Filenamed

To Screen
SAYE PROCEDURE IMFORMATION:

Procedure Library?
Current/[ND LIE]

Code Locationd
Cord C A
DECODER

RADIO INT]

Possuord:

Step 4. Press k3(I nit Car d), then press the ON/OFF key to initialize the card. It
takes about 5 seconds to initialize the card.
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Troubleshooting memory card Usage

Each of the messages listed below is followed by an explanation of the
probable cause.

Directory Overfl ow

¢ The memory card is probably full and cannot store new files. You
may have to delete some files on the card to free up memory space or
use a new memory card.

Mediumuninitialized. Do you want to initialize?

¢ This is a card which has either not been initialized or has other
information stored on it. Initializing overwrites any data which may
already be on the card. Press the On/Off key to initialize the installed
card.

Wite protected.

¢ This card has been write protected (the switch in the WP position).
Slide the write protect switch into the other position before writing.

Medi um changed or not in drive. No information was | oaded.

¢ This card has possibly not been inserted properly. Re-insert and try
again.

File name is undefined. No information was | oaded.
¢ There may be no information (files) stored on the card.

¢ You may not have the correct card in the memory card slot. Try
again with a different card.
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Troubleshooting

Use this chapter if you have encountered Software or measurement
errors or if you are questioning measurement results.
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Error Summary

Error Summary

Overview

This chapter lists errors that might be encountered when loading or
running the Software. The errors are listed roughly in the order that
you might encounter them when getting started using the Software:

“Errors When Loading and Running the Software” on page 141
“Errors When First Setting Up or Connecting to MSC” on page 142
“Communications Errors During Testing” on page 142

“Errors While Attempting Measurements” on page 144

Help for Communications Errors:

The following sections have checks and tools that can be used to
troubleshoot communication errors between the Test System and the

MSC:

“Troubleshooting Checks for Communications Problems” on page
143

“Troubleshooting Tools for Communications Problems” on page 143
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Errors When Loading and Running the
Software

This group of errors would most often be encountered before you get to
the Software’s Main Menu. They would be most likely to appear the
first time you load and run the Software, as outlined in “Installation” on
page 17. The errors are presented with the error text, followed by a
description of the cause, followed by some possible solutions.

O 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 up 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 globally (all
storage registers at once).

NOTE Clearing the registers, whether selectively or globally, is permanent.
You cannot retrieve the registers once they are deleted. You have an
option to save registers to a RAM memory card, as well. Consult the
HP 8921A Reference Guide for instructions on this procedure.
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To delete a single register:
Step 1. Press the Recall key.
Step 2. Scroll the cursor to the register to be deleted.
Step 3. Press the Yes On/Off key to indicate you want to clear the register.
Step 4. Press the Yes On/Off key again to confirm.
Step 5. The register is cleared.

To delete all saved registers:
Step 1. Press the Recall key.
Step 2. Scroll to*Ar A | * and press the knob.
Step 3. Press the Yes On/Off key to confirm.

Step 4. All save registers are now cleared.
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Communications Errors

Errors When First Setting Up or Connecting to MSC

¢ Message: Base station did not answer command: <command name>
with a response of: <command response> in three tries. Use the BTS
Laptop Utility to correct problem and to return all configured BBAs
back to active status. Press ‘Abort’ to return to main menu.

This message indicates that basic communication with the MSC is
taking place, but that the control commands to set the site up for
service are not being responded to. Refer to “Troubleshooting Checks
for Communications Problems” on page 143 for a list of items to
check when you have received this error.

¢ Message: Improper communication with MSC. Use the BTS Laptop
Utility to correct problem and to return all configured BBAs back to
active status. Press ‘Abort’ to return to main menu.

If commands are misunderstood at the MSC end, this error message
can occur. Use the BTS Laptop Utility to send commands and
monitor the response in the Switch window.

¢ The unit-under-test is unavailable. Use the BTS Laptop Utility to
correct problem and to return all configured BBAs back to active
status. Press ‘Abort’ to return to main menu.

If the MSC is unable to free up the requested BBA at the site, it will
send a message indicating that the equipment is unavailable. You
may have to try testing that BBA at a later time or contact switch
personnel for assistance.

Communications Errors During Testing

Message: Lost the modem carrier. Use the BTS Laptop Utility to correct
problem and to return all configured BBAs back to active status. Press
‘Abort’ to return to the main menu.

This error indicates that communication with the MSC was taking
place, but the link was lost sometime during the testing process.

As indicated in the message, you can go to the BTS Laptop Utility
Switch Window to try to re-establish the link with the MSC.

Also check the items in “Troubleshooting Checks for Communications
Problems” for possible causes of interruptions to the communication
between the Test System and the MSC.
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Troubleshooting Checks for Communications
Problems

The following list provides items to check when you are having
communication difficulties using the external modem to connect to the
MSC.

[0 Cable connections between the Test System, laptop, and phone line:

Make sure that you have made the proper connections between the
Test Set’s serial port, the PC, and the phone line. See the connection
diagram in Figure 5-3 on page 92.

A list of cables and their part numbers is provided in Table 5-1 on
page 93.

O Dialing difficulties:

In some cases, you may have to customize the dialing information in
order to properly dial and connect to the MSC. For example, if you
have a 9 in your dialing 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 BTS Laptop
Utility Switch Window. See help on the topic Dial in BTS Laptop
Utility.

0 MSC is not configured to send responses to commands:
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After sending a control command to the MSC, the Software looks for
response commands from the MSC before going on. It may be that
the MSC you are communicating with has been configured to not
send responses to remote computers. You may need to check with a
switch technician to see if this is the case for the MSC that you use.

Troubleshooting Tools for Communications Problems

The following tools can be used to troubleshoot communications
problems between the Test System and the MSC:

O Logging Data Communications:

The Software provides a logging feature that prints the commands
between the Test Set and the MSC. This allows you to view the
outgoing commands and the MSC’s responses (if any).

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. See “Communications with the MSC” on page 28.
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Errors While Attempting Measurements

The following error messages can be posted once a test mode has begun
making CDMA measurements:

¢ Code domain power test failed. Use the BTS Laptop Utility to correct
the problem and to return all configured BBAs back to active status.
Press ‘Abort’ to return to main menu.

If the Test System is unable to correlate the code domain power
measurements, this error will result. Check the following items and
re-run the test:

Entry for Channel Nunber in the Base Station Configuration
Menu—this could be a problem if you are not using a modem to
control the base station via the MSC. If you enter the wrong
channel number, the Test Set will be tuned to the wrong
frequency. You can use the spectrum analyzer mode to verify the
presence of a signal.

Entry for PN O f set in the Base Station Configuration Menu—if
you have entered an incorrect value for PN offset, the Test Set
will not be able to correlate CDMA measurements. You may use
the PN Offset Search test from the Main Menu to find the valid
PN offset value (see “PN Offset Search” on page 76).

Even-second clock connection—check your connection from the
source of the even-second clock (at the base station). You may
have to set the TST CLK switch to the ON position to enable the
clock signal. The even-second clock signal should be connected
from the base station to the EVEN SECOND SYNC IN port on
the Test Set.

Timebase reference clock connection—check your connection from
the source of the timebase reference signal (typically

19.6608 MHz) at the base station. You may have to set the TST
CLK switch to ON to enable the reference signal. The timebase
reference should be connected to the REF IN port on the Test Set
(there are alternative connections; see “Connections” on page 89).
If a valid clock signal is present during testing, the front-panel
Unlock LED on the Test Set will be off.

Transmitter turned on at time of testing—if you are using a
modem connected to the MSC for base station control, the Test
Set will turn on the transmitter when needed for testing. You may
verify that the transmitter is on by checking the green ACT LEDs
on the front of the ACU and BCR modules. If you are not using
the modem, you will have to enable the transmitter yourself as
prompted by the Software.
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acronyms list, 87

adapters, description, 93
adjust power parameter, 98
ANT IN port, 23

automated BBA test mode, 59

B

base station control errors, 142
BBA Channel Number
parameter, 98
BBA measurements, 59
BBA PN Offset parameter, 98
BTS Laptop Utilities, 28
installing, 29
BTS Laptop Utility, 13
data collection, 123
printing, 123

C

cable loss measurement, 78
cables, description, 93
Calibrate TX Test Port mode, 74
carrier feedthrough specification,
102
CDMA analyzer test mode, 67
CDMA measurements, 67
code domain
floor specification, 102
measurements, 56
phase specification, 102
power measurement errors, 144
Power Threshold parameter, 98
power threshold parameter, 98
test mode, 56
timing specification, 102
communication errors, 142
troubleshooting checks, 143
troubleshooting tools, 143
connections
printer, 93
reference, 23, 26
reference and even-second clock,
89
test system to site equipment,
23, 26
connector kit, 93
coupling factor, explained, 23
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demo (demonstration) mode, 95, error frequency error specification, 103
101 base station control, 142 Frequency Reference, 14
description baud rates, 142
parameters, 97 code domain power

measurement, 144
communication, 142
loading and running, 141
measurement, 144
modem carrier, 142
even-second clock connections, 89
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GN Code Domain Power
Threshold parameter, 98

GN Stop Test if results fail

parameter, 99
GPS, 14

H

Help, 15
How to LOAD TEST
PROCEDURES, 107

I

insertion loss test mode, 78
installation, test system, 17
internal modem, 28
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kit, connector, 93

L

LAP Baud Rate parameter, 99
LAP Data Length parameter, 100
LAP Flow Control parameter, 100
LAP Parity parameter, 100
LAP Stop Length parameter, 100
Laptop (LAP) baud rate, 99
Laptop (LAP) Data Length, 100
Laptop (LAP) Flow Control, 100
Laptop Parity, 100
Laptop Stop Length, 99, 100
list

acronyms, 87

parameters, 97

specifications (pass/fail limits),

102

loss

return, 81

M

measurement errors, 144
measuring
BBAs, 59
CDMA signals, 67
code domain, 56
insertion loss, 78
pilot only, 54
power, 51
spectrum, 62, 64
message, error, 141
mode
automated BBA test, 59
Calibrate TX Test Port, 74
CDMA analyzer test, 67
code domain test, 56
insertion loss test, 78
pilot only test, 54
PN offset search, 76
spectrum analyzer test, 62, 64
TX power meter, 51
modem
carrier error, 142
internal, 28
usage, 11
MSC
connecting using the PC, 40
MSC BBA Number parameter, 99
MSC BCR Attenutation
parameter, 99
MSC control, testing without, 104
MSC ECP Number parameter, 99
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navigation of the software, 21

(0]

operation overview
software, 10
output power adjustment error
specification, 103
output power error specification,
103

P

parameter
adjust power, 98
BBA Channel Number, 98
BBA PN Offset, 98
code domain power threshold,
98
demo mode, 101
GN Code Domain Power
Threshold, 98
GN Stop Test if results fail
parameter, 99
LAP Baud Rate, 99
LAP Data Length, 100
LAP Flow Control, 100
LAP Parity, 100
LAP Stop Length, 100
list, 97
MSC BBA Number, 99
MSC BCR Attenutation, 99
MSC ECP Number, 99
print inactive walsh codes, 99
REF 8935 REF IN, 101
TX Antenna Port Cable Loss,
101
TX Output Power, 101
TX Test Port Cable Loss, 101
TX Test Port Coupling Factor,
101
PC (personal computer), 13
performing CDMA tests, 43
phone support, 15
pilot measurements, 54
pilot only test mode, 54
PN offset search mode, 76
power measurements, 51
power meter, 51
power, max. allowed, 23
print inactive walsh codes
parameter, 99
printing
connections, 93
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REF 8935 REF IN parameter, 101
reference connections, 23, 26, 89
reference frequency, 14
reference, software, 85
return loss

test description, 81
RF IN/OUT port, 23
rho specification, 103

S

service, Test Set, 15
software
navigation, 21
operation overview, 10
reference, 85
Software upgrades, 15
specification
carrier feedthrough, 102
code domain floor, 102
code domain phase, 102
code domain timing, 102
frequency error, 103
list, 102
output power adjustment error,
103
output power error, 103
rho, 103
time offset, 103
spectrum analyzer test mode, 62,
64
spectrum measurements, 62, 64
Stop Test if results fail parameter,
99
support, 15

T

Test Set service, 15

test system to site equipment
connections, 23, 26

testing without MSC control, 104

tests, performing CDMA, 43

time offset specification, 103

timebase

GPS, 14

training, 15

troubleshooting checks for
communication errors, 143

troubleshooting tools for
communication errors, 143

TX Antenna port, 23

TX Antenna Port Cable Loss
parameter, 101

TX Output Power parameter, 101

TX power meter mode, 51

TX Test port, 23

TX Test Port Cable Loss
parameter, 101

TX Test Port Coupling Factor
parameter, 101
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