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In this Book

Chapter 1, Product Description

Refer to this chapter for general information on the HP E6388A LGIC CDMA PCS
Base Station Test Software. A flowchart (Figure 1 on page 20) isincluded to give you
abrief overview of how to set up and run this Software. Required and optional
equipment for running this softwareislisted in" Test Set Hardware" on page 21.

Chapter 2, Installation

Follow the steps in this chapter to connect the test equipment and to load and run the
E6388A LGIC CDMA PCS Base Station Test Software. You must complete the steps
in this chapter before attempting measurements with the Software.

Chapter 3, Test Configuration and Parametersfor CDMA Tests

Follow the stepsin this chapter to enter test configuration information and to definetest
parameters and specifications before running the tests. This chapter also includes
procedures for saving, recalling and filing test proceduresin the PC card. Y ou must
complete the steps of the" Test Configuration and Setup” on page 41 in this chapter
before attempting CDMA measurements with the Software.

Chapter 4, Performing CDMA Tests

This chapter shows detailed steps used in running each of the CDMA tests and utilities
which are available in the Software.

Chapter 5, CDMA Tests Softwar e Reference

This chapter provides information about connecting the Test Set for printing and other
communications and using a laptop emulator to control the site. This chapter also
contains definitions for acronyms used throughout this manual.

Chapter 6, General Software Reference

This chapter contains general Software operating instructionsfor use with the Test Set.
These include information on SOFTWARE MENU screen overview and how to load
the Software. This chapter aso includes the description on how to setup external
devices for data collection.
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Refer to this chapter for general information on the HP E6388A LGIC CDMA
PCS Base Station Test Software. A flowchart (Figure 1 on page 20) isincluded to
give you a brief overview of how to set up and run this Software. Required and
optional equipment for running this softwareislisted in " Test Set Hardwar€" on
page 21.
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Chapter 1, Product Description

Software Overview

Softwar e Overview

Available Tests

Available Utilities

The HP E6388A LGIC CDMA PCS Base Station Test Software is designed
specifically to automate testing for COMA Personal Communication Services

(PCS) band Base Transceiver Stations (BTS) manufactured by LGIC. This

Software combined with the HP 8935 Base Station Test Set improves installation

and maintenance technician’s efficiency, by reducing the time it takes to test a
CDMA BTS. This Software is an Instrument BASIC (IBASIC) application and
runs on the HP 8935 Test Set’s internal IBASIC controller.

Using this Software you can perform the following tests:

 RXLevel - RXFU Test

* RXIF Level - BSCA Test
* RXC/N - BSCA Test

e TXIF Level - BSCA Test
e TXLevel - UDCA Test

e TXLevel - HPA Test

e TXLevel - TXHU Test

e TX Spurious - TXHU Test
e RX Spurious Test

* Rho/Pilot Only Tests

* Rho/Traffic Tests

e Code Domain Tests

* RX Noise Figure Test

e Occupied BW Test Thistest isnot available at thistime.

The Software provides you with the following utilities:

* RF Tools

e Laptop Emulator

* PN Offset Search

e Coupling Port Calibration

* Cable Insertion Loss Test
e Check Even Second Clock
e Check 19.6608 MHz Clock
* Check 10 MHz Clock

18
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Chapter 1, Product Description
Software Overview

BTSControl for Testing

Thorough Testing in

By connecting a serial cable between the Test Set’'s SERIAL 10 port and thg
BTS’s control port (RS 232 port of RFPA or BSPA card), the Software can 3
control commands to the BTS to set the BTS to desired conditions during e
CDMA test.

LessTime

The fast measurement speed of the HP 8935 CDMA Base Station Test Set
coupled with this automated test software, results in less out-of-service time
the BTS and faster troubleshooting.

uondiiosaqg 19npold
T Je1deyd

All base stations are uniformly tested with the same procedure, which provides
virtually no errors due to test variability. Additionally the Software also improves
efficiency by reducing human errors. Predefined tests allow technicians at all skill
levels to obtain consistent and accurate results.

As tests are run, the measured results are compared to specification limits that are
predefined from the factory or that you specifically define. These test results can
be printed or stored to a PC card or to an external PC. By analyzing these test
results, trends can be identified and required steps taken to avoid costly BTS
downtime.

Who should usethe LGIC CDMA PCSBS Test Softwar e?

If you are installing, commissioning, or maintaining LGIC CDMA PCS cell site
equipment, this Software will assist you in performing key CDMA tests of PCS
transceiver performance.

I ncluded with the Softwar e

Included with the HP E6388A Software:

O Memory card (OTP) containing the program files (HP part number E6388-10001)
O Blank RAM card (HP 83231A) for saving/recalling test procedures and test results
O 3.5-inch disk containing the BTS |laptop utility program

O Thismanual (HP part number E6388-90001)

O Software License Agreement

S:\HP8935\E6388A \chapters\proddesc.fm5 19



Chapter 1, Product Description
Software Operation Overview

Softwar e Operation Overview

Figure 1illustrates the basic steps for Software operation. After loading the
Software, you can run one test at atime or a suite of tests without pausing
between tests.

Chapter 4, " Performing CDMA Tests' gives step-by-step instructions to explain
how to run each of the tests. If you have questions, further details can be found in
Chapter 5," CDMA Tests Softwar e Reference” . If you encounter errors, Chapter 7,
" Troubleshooting” can assist you.

Chapter 4

Chapter 3

Chapter 2

Test
Configuration
and Parameters
for CDMA Tests

Performing
CDMA Tests

Start Installation Exit

Chapter 5

Test
Software

Reference

Chapter 6

General
Software
Reference

(Troubl&hooting]

Figurel Stepsfor the Use of the CDMA Software
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Chapter 1, Product Description
Test Set Hardware

Test Set Hardware

Required Equipment

Test Equipment

The Software is written specifically to work with the HP 8935 Series E6380
CDMA Base Station Test Set.
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Optional Equipment

Connection Kit

See " Connection Kit Contents' on page 134 for information on an optional
connection kit that supplies required cables and adapters for connecting the Test
Set to the base station equipment.

NOTE: The optional connection kit is not included with the HP E6388A. It is bundled together with
the HP E6388A if you order the HP E6551A LGIC CDMA PCS Base Station Test Solution.

Printer

A printer can be added to the Test Set to provide arecord of test results. A
summary of the test performed, the measured results, and a pass/fail analysisis
included for tests that provide printed results.

The Test Set supports printing viathe SERIAL 9, PARALLEL 15, and HP-IB
ports. The following printers are supported:

O HP DeskJet printers

HP LaserJet printers

HP ThinkJet printers

HP QuietJet printers
Epson FX-80 and LQ-850

auaaaq
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Chapter 1, Product Description

Test Set Hardware

Personal Computer (PC)

The Test Set and Software will support to use a PC for data collection. The PC is
connected to the Test Set’'s SERIAL 9 port. Most PC’s with an available serial
port are compatible with the Test Set. This requires a terminal emulator program
running on the PC (Hyper terminal program in Widow8%0& BTS Laptop

Utility program supplied with the E6388A Software).

BTS Laptop Utility Program

The BTS laptop utility is a Windows based program designed to work in
conjunction with the Software. The utility allows acell cite technician to link the
Test Set to alaptop computer for use in recording test results and capturing the
Test Set’s screen images. S&F S Laptop Utility Program” on page 148.

GPS Timeand Frequency Reference Receiver

The HP E6388A Software supports to use the HP 58503A GPS time and
frequency reference receiver for supplying the timebase signal normally taken
from the base station equipment.

When connecting the base station’s GPSR modules as the timing reference, the

Software must assume that the signals out of the modules are correctly timed to

GPS time to provide the correct PN offset. If a problem exists in the base station’s
GPS reference, 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 GPSR modules. 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.

SeeFigure 42, " Connections Using an HP 58503A GPS Time and Frequency
Reference Receiver," on page 131.

1. Windowsisaregistered trademark of Microsoft Corp.

22
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Chapter 1, Product Description
Test Set Hardware

Test Equipment required: Y ou must supply:

1 B

Connection kit for connecting the Test Set to the BTS
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Test Set Hardware
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| nstallation

Follow the steps in this chapter to connect the test equipment and to load and run
the HP E6388A LGIC CDMA PCS Base Station Test Software. You must
compl ete the stepsin this chapter before attempting measurements with the

Software.
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Chapter 2, Installation
Test System Installation

Test System Installation
This chapter outlines the steps to set up the Test System for CDMA transceiver
testing.
The steps in this chapter are:
1. "Connect the Test Set for Measurements' on page 27
2. "Connect the Test Set for BTS Control” on page 32
3. "Load and Runthe LGIC CDMA PCSBTS Test Software" on page 33

Y ou can control the base station by sending control commands (step 2, above)
using the Test Set's laptop emulator through the Test Set’'s SERIAL 10 port. See
" Laptop Emulator" on page 136 for detailed information.
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Chapter 2, Installation
Connect the Test Set for Measurements

Connect the Test Set for M easur ements

To perform the CDMA tests, you need to connect the Test Set to the base station.

Figure 4 on page 29 and figure 5 on page 30 show the BTS and Test Set's

connection ports that are used for each CDMA fieile 1 on page 30 lists Test

Set and BTS's ports to be connected to each other to run each of the CDMA tests.
Some CDMA tests also require a reference timebase (19.6608 MHz) and an even-
second clock signal. The most typical configuration utilizes the BTS’s clocks for
the Test Set's reference.

If you are using a separate GPS reference instead of the cell site’s clocks, see
figure 42 on page 131.

NOTE: When connecting the clock signals on the base station, be sure that the base station’s
module is lockeddctive).

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

The Test Set’s ANT IN port is only used for very low signal le¥é3 mwW
(17.78 dBm). Therefore, to prevent damage to the Tesh&et,connect ANT
IN to the BTS TX antenna port. The ANT IN port is typically connected to t
BTS coupling port. Sefégure 4, " Base Station Connection and Test Ports," on
page 29.

The Test Set’'s RF IN/OUT port is for CDMA signal<f5 W (41.77 dBm). Do

not apply more than 15 W to the RF IN/OUT port. When you connect this port to
the BTS TX antenna port, make sure that the power level of the antenna port does
not exceed 15 W. If you suspect to be above this level, you should use a power

attenuator.

=
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Which BTSPort to Use - TX Coupling Port or TX Antenna Port?

Testing Using the Coupling Port

The TX coupling port (indicated asSample” on the TXFU module of LGIC

BTS) gets its signal through a directional coupler connection to the TX antenna
port (indicated as Tx (ANT)” on the TXFU module) as shown figure 3 on

page 28. This allows you to make measurements without disconnecting the
transmit antenna. A “Coupling Factor” (loss) through the directional coupler is
entered into the Software to compensate power measurements. The coupling
factor is typically 37 dB, but can vary depending on the base station design.

S:\HP8935\E6388A \chapters\install .fm5 27



Chapter 2, Installation

Connect the Test Set for Measurements

Antenna
—— T
Amplifier
|: Directional
Coupler
TX Coupling
o< e
TX Antenna \ g (Sample) Port
Tx ANT) Port )
( ) Coupling factor is the loss through
the directional coupler to the TX
coupling port.
Figure3 Simplified Diagram of the Transmitter (TXFU module) Output Path

If you do not know the exact coupling factor, the Software contains a utility to
measure the coupling factor. See " Coupling Port Calibration" on page 121 for
information on how to calibrate the coupling port.

One disadvantage to using the coupling port to make measurementsis the
possibility that its coupler is malfunctioning and therefore will cause erroneous
measurements. If power measurements fail by a large amount, but you suspect
that the actual transmitted power is correct, you should make measurements at the
TX antenna port to verify the failing reading. If the Software is correctly
configured, power measurements using the coupling port and antenna port should
not vary significantly.

Testing Using the TX Antenna Port

One benefit of testing at the TX antenna port is the confidence that you are
measuring the true output power of the BTS at the point where the antenna feed
line connects, 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.

NOTE:

Thesignal level at HPAU direct output port usually exceeds the maximum input level at the

Test Set’'s ANT IN port. When you measure the signal level at this port, you should connect it
to the Test Set’s RF IN/OUT port. Moreover, if you suspect that the power level at the direct

output port exceeds 15 W, you should use a power attenuator and enter the attenuation value
intheConf i gurati on and Setup menu. SeéAttenuation at HPAU, TXHU [dB]"
on page 43.

28
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Chapter 2, Installation
Connect the Test Set for Measurements
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Chapter 2, Installation

Connect the Test Set for Measurements

o G e @ () @

N—/]
Y e e o ) IE]I
o= e@e

ANTIN DUPLEX ouT EVENSEC per N REIN/OUT
SYNCIN

Figure5 Test Set Connectors

Thefollowing table liststhe Test Set connectors and BTS portsto be connected to
each other when running each of CDMA tests.

Tablel Connectionsfor CDMA Tests
CDMA Test s BTSPorts Cable

RX Level - RXFU test ANT IN RF OUT Cablel
DUPLEX OUT RFIN Cable 2

RX IF Level - BSCA test | ANT IN UDCA RX OUT Cablel
DUPLEX OUT RFIN Cable2

RX CIN test ANT IN UDCA RX OUT Cable1l
DUPLEX OUT RFIN Cable2

TX IFLevel - BSCA test | ANT IN BSCA TX OUT Cablel

TX Level - UDCA test ANT IN UDCA TX OUT Cablel

TX Level - HPAU test ANT IN H4 (Sample) Cable1
(or RFIN/OUT) | (or H5, direct output)

30
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Chapter 2, Installation
Connect the Test Set for Measurements

Tablel Connectionsfor CDMA Tests
CDMA Test Test Set BTSPorts Cable
Connectors
TX Level - TXHU test ANT IN Sample Cable1
(or RFIN/OUT) | (or TX ANT)
TX Spurious - TXHU test | RFIN/OUT Tx ANT Cable 1
RX Spurious test ANT IN RFIN Cablel
Rho/Pilot Only test EVEN SEC EVEN_SEC RF Cable
Rho/Traffic test
Code Domain test REF IN SYS CLK RF Cable
ANT IN Sample Cablel
(or RFIN/OUT) | (or TX ANT)
RX Noise Figure test ANT IN UDCA RX OUT Cable 1
DUPLEX OUT RFIN Cable 2
NOTE: At the start of each test sequence when you run the tests, the Test Set displays connection

diagrams which show the test cable connections between the Test Set and BTS. After

measuring the losses of each test cable, be sure to properly connect the cables as shownin the

connection diagram. The losses are used by the Software when cal culations are made to

compensate the lossesif the Conpensat e Cabl e Loss parameter isset to Yes. See
" Compensate Cable Loss[Yes, No|" on page 42 and " Channel & CableL oss Table" on

page 43 for information on how to compensate and measure the test cable losses.
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Chapter 2, Installation

Connect the Test Set for BTS Control

Connect the Test Set for BTS Control

The Test Set has the ability to send control commands to the BTS using the Test

Set’s laptop emulator. This enables you to set the base station to the desired
conditions for the tests in the shortest amount of time. Connect an RS-232 cable
between the Test Set's SERIAL 10 port and the base station’s control port
(RS-232 port of RFPA or BSPA card). Once you have set up the connection, the
Test Set can control the base station by sending comntaeds.aptop

Emulator" on page 136 for detailed information on how to send control commands
using the Test Set’s laptop emulator.

Notice that, additionally, aexternal laptop PC can be connected to the Test Set’s
SERIAL 9 port to allow you to send control commands from the external laptop
PC. This gives you more freedom in sending control commands Sgee

Control Using the Laptop > BTSMode" on page 139.

Figure6 shows the basic connection of the Test Set, BTS, and laptop PC
(optional).

User Supplied =
[ ] [

ey

i

gl

WL
JLETE TR

T I

b

Vi RS 232 Control
VI port of the RFPA
or BSPA card

SERIAL 9

SERIAL 10 RS 232 Cable

Figure6 Serial Connectionsfor BTS Control
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Chapter 2, Installation
Load and Run the LGIC CDMA PCS BTS Test Software

Load and RuntheLGIC CDMA PCSBTS Test Software

The next step isto get the LGIC CDMA Base Station Test Software loaded into
the Test Set and running on the IBASIC controller.

L ocate the PC card supplied with the Software package and follow the steps
outlined in Figure 7 and Figure 8 on page 34.

NOTE: Once loaded and run, the Software is preserved in memory, even after turning the Test Set of f
or removing the Software card from the PC card slot, unless you load another program or
update the Test Set’s operating system (firmware). If you séuthest art on Power -
Up parameter t&¥es, the Software is automatically loaded and run whenever the Test Set is
turned on. SeéAutostart on Power-Up [Yes, No]" on page 42.

9 Press Preset.

| 2 9
- =N 58
= N = | o N : 28
o
OO g)o 5 M
D N L D
oo,
] D000 S
— o |© PU000)F
\\ O 0O0d g
OO0
——— | i@
e ) 8 | ] =] S
! J
\
9 Wait until the first test ﬂ Turn the power on. (The power
screen is displayed. switch is located above the power
(about 45 second) cord connection on the right-side
panel.)
@ Insert the Software card.
Figure7 L oading the Software
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Chapter 2, Installation

Load and Run the LGIC CDMA PCS BTS Test Software

Software M enu screen.

Press the SOFTWARE M enu key to display the

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

SOFTWARE

Reset

Pause/
Continue

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

&

e Position the cursor at Card and select it.

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

Position Choices:
( Card
] 5 /l
RAM
Select
) ]

Position

(V

A

: LOAD TEST PROCEDURE:

Select Procedure Location:d
Card
Select Procedure Filename:

Select

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

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

Position

Position ) . ) )
Ve Choicest Ve e— Loading Time:
A BLG PCS @ L Run Test
) / ) / Blontinue First time:
approximately
20 seconds.
Select Select Miele |
> > After first time:
@Q @Q approximately
15 seconds.
Figure8 Running the Software
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Chapter 2, Installation
Load and Run the LGIC CDMA PCS BTS Test Software

Navigation of the LGIC CDMA PCS Base Station Test Software

After the Software is loaded, you will see the SoftwaTe'st Sel ecti ons
Menu screen on the Test Set’s display. To access other menus, prébaks) (

TheTest Sel ections, Configuration and Setup, Test Paraneters/
Specs, Utilities,Print/Data Collection,andSave/ Recal | /File
menus appear in a list 8enus: choice. Turn the knob to move the cursor to the
choice you want to select, and press the knob to access the selected menu.

TESTS (IBASIC Controller)

e
Selections Menu! Site_1
= I
Test Sector [Menus: b
Test Channel 25
Test REx Path| Previous th
BTest Selections H @ ]
Selected Tes| Confisuration and Setup
Ry Lwl-FExF| Test PorometerssSpecs
Rz Cs/H-BSC| Utilities
Tx Lwl-UDC| Print~Data Collectian -+ [
T Lwl-THH| SavesRecall~<File
Buit
e ihore |
Compensate Cable Loss: Yes
C1_T¥: 1.20 GCi_R#: 1.20 C2_R¥: 1.20 [dE]
Ci1_IF: 0.05 CE_IF: 0.0% [dE]
Figure9 LGIC CDMA PCSBS Test Software Menu Choice Screen

Menu Functions
e Test Sel ections menuis where you can do the following:

Select a sector

Select a channel

Select a RX path

Select the CDMA tests to run
Execute the selected CDMA tests

I I |
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Chapter 2, Installation

Load and Run the LGIC CDMA PCS BTS Test Software

Confi guration and Set up menuis where you enter information to run the tests.

0 Select a band class (channel standard).

O Select a timing reference signal source.

0 Select to continue testing if a test point fails, or to stop and wait for further
interactions by user before continuing.

O Select whether to show all the test results or only failed test results when

measurements are finished.

Select whether to compensate test cable loss during the tests or not.

Set the beeper’s volume or turn off the beeper.

Select to automatically load and run the Software whenever the Test Set's power

switch on.

O Enter the attenuation value of the power attenuator connected at TXHU antenna or
HPAU direct output port.

O Measure or enter test cable losses

OooOogd

Test Par anet er s/ Specs menu is where you define the test parameters and pass/
fail limits that are used during testing. The Software has the predefined default settings
and values for all of the test parameters and pass/fail limits derived from LGIC’s
CDMA base station test procedures. You can change the test parameters or pass/fail
limits for your specific needs.

Utilities menuiswhere you can use the utilities of the Software such as RF tools
program, PN offset value search, coupling factor and cable insertion loss
measurements, and even second clock, 19.6608 MHz clock, and 10 MHz clock checks.
You can also access the Software’s laptop emulator in this menu.

Print/Data Col |l ection menuiswhere you can enable or disable the BTS
laptop utility program, select the Test Set’s port for printing test results, or select the
external device for saving test results data. You can also configure the communication
settings for the Test Set's SERIAL 9 port and configure the printer using this menu.

Save/ Recal | / Fi | e menu is where you can store test procedures you have
specifically defined and retrieve them later. This feature eliminates the task of
re-entering the test configuration information in@uanf i gur ati on and Set up
menu, re-defining the test parameters and pass/fail limits irethe Par anet er s/
Specs menu, and re-selecting the CDMA tests to run inTigt Sel ecti ons
menu. Normally, test procedures are saved on a PC card. You can also do file
management tasks on a PC card in this menu. These tasks include cataloging a PC card,
deleting or transferring a file from PC card, and viewing a data file on the Test Set's
display.

36
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Chapter 2, Installation
Load and Run the LGIC CDMA PCS BTS Test Software

Changing Settings and Using USER Keys

Figure 10 illustrates how to make selections and settings and how to use fields on
the Test Set's screens.

Entry Fields
Some menu selections are entry fields. When these are selected, a highlighted area appears and you may key in a
value with the DATA keys, or rotate the knob to change the selection in the field. When the desired value or selection

is set, press the knob or the Enter key. /

ARG
__m e
, ~
| K] (I O e
|
| Ol O O||lo
| || T— m—
= | DS 20
| O |
& e o X
i D000 B
o _ O | -
y £ O DO0OU
0000
|
o oUUO0d||o
7 N
USER Keys and their Fields Knob
The USER Keys (k1 - k5) correspond to fields 1-5 on The knob controls the cursor position on the display and is
the right side of the test screen. They are used for sometimes used to make numeric entries. Pressing the

navigation through menus and for making selections. knob has the same effect as pressing the Enter key.

In a submenu, a “Menus” key is provided to take you

back to the list of main menu choices screen. Also in Scroll or position means to turn the knob to move
many lower-level menus, a “Return” key is provided  the cursor from field to field. Select is used to mean

to take you back to the previous screen. to scroll to the field and then press the knob in this
manual.
Figure 10 Using the Knob, USER Keys, and Screen Fields
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Chapter 2, Installation
If You Had Problems

If You Had Problems

If you were unable to load and run the software, or you encountered error
messages, refer to " Troubleshooting” on page 165 for help.
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Test Configuration and Parametersfor
CDMA Tests

Follow the stepsin this chapter to enter test configuration information and to
define test parameters and specifications before running the tests. This chapter
also includes procedures for saving, recalling, and filing test procedures on a PC
card. You must complete the steps of the " Test Configuration and Setup" on page
41 in this chapter before attempting CDMA measurements with the Software.
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Chapter 3, Test Configuration and Parameters for CDMA Tests

Overview

Overview

Y ou should enter test configuration and setup information which is commonly
used by all testsusing the Conf i gurati on and Setup Menu. Sometimesyou
need to define the test parameters and pass/fail limits of each CDMA test using
the Test Par anet er s/ Specs Menu. The Software uses your settings in these
menus for customizing testing.

This chapter discusses the following topics needed to prepare the Software to
make CDMA tests:

« Entering test configuration and setup information used by all tests.
* Measuring test cable losses.

« Defining individual test parameters and pass/fail limits used by each of the CDMA
tests.

e Saving, recalling, or filing a test procedure on a PC card.

Once defined, these settings are preserved in memory, even after turning the Test

Set off, unless you load another program or update the Test Set’s operating
system (firmware). You can also save these settings as a test procedure on a PC
card for future use.

40
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Configuration and Setup

Test Configuration and Setup

When you are starting to test a base station with the Software, you must enter
test configuration and setup information which is commonly used by all tests. The
Software uses your entriesin the Conf i gur ati on and Setup Menu when
running the CDMA tests. Y ou can also tell the Software to compensate for the
cable lossesover TX and RX frequency ranges for accurate measurementsin this
menul.

To enter test configuration and setup information, you need to go to
Configuration and Setup Menu by following these steps:

1. Load and run the Software (see " L oad and Run the LGIC CDMA PCSBTS Test
Software" on page 33.). TheTest Sel ecti ons Menu isdisplayed.

2. Pressk5 (Menus) to gotothelist of Menus: .

3. Select Configuration and Setup Menu. (To “select,” turn the knob to move
the cursor to your choice, and press the knob to activate your choice.).

Y ou will see the screen shown in figure 11. Change the selectionsin the entry
fieldsto provide test configuration and setup information to the Software. See

" Changing Settingsand Using USER K eys' on page 37 to learn how to use the knob
and keys to change settings.

See " Configuration and Setup Fieldsand Their Use" on page 42 for detailed

information.
Y
TESTS [IBASIC Controller) g 4
1 + I 0 o
3 4
0]
Confiauration and Setur Menut! Site_l o O
= I 23
BEond Closs sunvnrensrnnnannnnnn kKorean FCS )
REF IH Connected To «vvweunann 19.6608 MHz o Q
If a Test Fails vewvnvrnsarnnnnss Cantinue = E
Outrut Result FOor sessessaranansssnnns A1l H ] O
Compensate Cable Loss +eovvivennnrnans Yes g =
HEEEEF cooooooooooooODoDoOOOODODODODOOO Buiet < g
Autastart on Power-Ur seausivannnnanans Yes >
Attenuatian at HPAUs TEHU [dB1 «vuuuuns 0.0 + ; %
o
Channel % Cable Loss Table %
] Menus

Figure1l Configuration and Setup Menu
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Test Configuration and Setup

Configuration and Setup Fieldsand Their Use

This section describes the fields on the Conf i gur ati on and Set up Menu and
explains how they are used.

1. Band C ass [Korean PCS, North Anerican PCS]

This parameter tells the Software which channel standard (Korean PCS Band,
or North American PCS Band) to use when you enter channel numbers.

2. REF I N Connected To [10 MHz, 19.6608 MHz]

This parameter identifies the source of the signal connected to the Test Set's EXT
REF IN connector. This is typically a 19.6608 or 10 MHz clock and comes from the
cell site’s GPS receiver or a stand-alone GPS receiver.

See" Test Set Connectionsfor Establishing a Timebase" on page 130 when you
are using the cell site’s clock. Se€onnections Using an HP 58503A GPS Time
and Frequency Reference Receiver" on page 131 when you are using a separate
GPS reference.

3. If a Test Fails [Continue, Stop]

This parameter determines whether to continue testing if a test point fails, or to stop
and wait for further interactions by user before continuing.

4. Qutput Result For [AIl, Fail]

This parameter determines if the measurement values (output results) will be shown
when you review test results. If setAbl , the measurement values will be shown in

the test results table whether or not the measurement’s results fall inside the specified
pass/fail limits. If set té&ai | , the measurement values will be shown when only the
measurement results fall outside the specified pass/fail limits. Ar&xample of

Test Results' on page 78.

5. Conpensate Cable Loss [Yes, Noj

This parameter determines whether the cable losses enterecChmathieel &
Cabl e Loss Tabl e should be compensated for during testing or not.

6. Beeper [OFf, Quiet, Loud]

The beeper alerts you to important operating and measurement conditions. It beeps
any time a message is displayed at the top of the screen. These messages warn you of
conditions such as exceeding the RF input level or trying to set a field to an
unacceptable value. Therefore, it is recommended that you do not turn off the beeper.

7. Autostart on Power-Up [Yes, Noj

When this field is set t¥es, the Software is automatically loaded and run whenever
the Test Set is turned on. If this parameter is sibtdhe Test Set will default to its
normal power-on state.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Configuration and Setup

8. Attenuation at HPAU, TXHU [dB]

When you connect the Test Set's RF IN/OUT port to the HPAU direct output or
TXHU antenna port, you should use an external power attenuator if you suspect that
the power level exceeds 15 W (41.77 dBm).

The value in this parameter is the attenuation level of the power attenuator that you are
connecting. If you connected a 40 dB attenuator, enter 40 dB. This parameter is used
by the Software when calculations are performed to determine the true power level of
the CDMA signal at the HPAU direct output or TXHU antenna port. The maximum
allowable attenuation level is 40 dB.

9. Channel & Cable Loss Table

This parameter is used ¢nter or measure the signal losses through the test cables
over the TX and RX frequency ranges including the IF frequency (4.95 MHz).

TESTS (IBASIC Controller)

Channel Information

R eas L2
Channel Cable 1 Cable 1 Cable 2
Humber Tz Loss Rx Loss Rx Loss
= I
BIF Frea 0.05 0.035 0.05
423 1.20 1.20 1.20
450 1.20 1.20 1.20
475 1.20 1.20 1.20 B Do
300 1.20 1.20 1.20
5E5 1.20 1.20 1.20
350 1.20 1.20 1.20
Sfgo 1.20 1.20 1.20 Hreturn |
&00 1.20 1.20 1.20

Loss Uniti [dBE]

Figure12 Channel and Cable L oss Screen

TheCable 1 Tx Loss orCable 1 Rx Loss columns show the signal losse
through the cable connected between the Test SBfISIN (or RF IN/OUT) port
and thebase station’s measuremerort. See Table 1, "Connections for CDMA
Tests" on page 30
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TheCabl e 2 RX Loss columns show the signal losses through the cable connected
between the Test Sel3JPLEX OUT port and the base statiorRX input (RF IN)
port. SeeTable 1, " Connectionsfor CDMA Tests' on page 30.
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Test Configuration and Setup

If you know the cable losses, you can directly enter the signal losses using the DATA
ENTRY keys. If you do not know them, follow these steps to measure the signal
losses:

a Presskl (Meas C1) for Cable 1 loss measurements over all the TX and RX
frequencieslistedinthe Channel | nf or mat i on table, or pressk2 (Meas C2)
for Cable 2 loss measurements over RX frequencieslisted in the table.

NOTE: If you presskl (Meas Cl), the Test Set shows a connection diagram to connect Cable 2 as
a calibration cable and two 6-dB pads (attenuators), first, between the Test Set’'s ANT IN and
DUPLEX OUT ports to make reference measurement.

If you press k2eas C2), the Test Set shows a connection diagram to coi@adate 1 as
a calibration cable and two 6-dB pads (attenuators), first, between the Test Set’'s ANT IN and
DUPLEX OUT ports to make reference measurement.

b Press k1Rr oceed) when the reference measurement connection has been made.
The Test Set turns on the source and makes the reference measurement for the
calibration cable. It takes up to 3 minutes.

c After making a reference measurement, add the test cable to be measured, in series,
with the calibration cable and pads. PressRtlogc eed) again when the
connection has been made. It takes up to 3 minutes to measure the test cable losses
over the frequencies of all the channels in the table.

d The measurement results will be automatically entered intGhthanel
I nf or mat i on table.

e Press k5Ret ur n) to return to the previous menu.

NOTE: You can use k3Up) or k4 Oown) key to move the cursor upward or downward quickly in the
Channel | nformation table.

At the start of each test sequence when you run the tests, the Test Set displays connection
diagrams which show the test cable connections between the Test Set and base station. After
measuring the losses of each test cable, be sure to properly connect the cables as shown in the
connection diagram. The losses are used by the Software when calculations are made to
compensate for the losses if Benmpensat e Cabl e Loss parameter is set tes. See

" Compensate Cable Loss[Yes, No|" on page 42 and" Channel & CableLoss Table" on

page 43 for information on how to compensate for and measure the test cable losses.
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Test Parameters and Specifications

This section lists the test parameters and specifications (pass/fail limits) to be
used when running each of CDMA tests and describes their use. The Test
Par anet er s/ Specs Menu containsindividua test parameters and pass/fail
limitsfor each of the CDMA tests.

Because most of the test parameters and pass/fail limits fields contain valid
default settings and values derived from the LGIC’'s CDMA base station test
procedures, usually, iis not necessary to change these values.

Even though the Software comes with default settings and values, you may
change the test parameters and pass/fail limits for your specific needs. To change
them, follow these steps:

1. Load and run the Software (see" Load and Run the LGIC CDMA PCSBTS Test
Software" on page 33.). TheTest Sel ecti ons Menu isdisplayed.

2. Pressk5 (Menus) to gotothelist of Menus: .

3. Select Test Par anet er s/ Specs. (To “select,” turn the knob to move the cursor
to your choice, and press the knob to activate your choice.). The Test Set shows the list
of test items. See the upper screefigar e 13 on page 46.

NOTE: You can use k3Up) or k4 Down) key to move the cursor upward or downward quickly in the
columns of théfest Par anmet er s/ Specs Menu.

4. Select the test for which you want to change the test parameters and pass/fail |
The Test Set shows the predefined test parameters and pass/fail limits for the
test. Sedigure 13 on page 46.

5. Select the test parameter or pass/fail limits you desire to change. A list of choicq
be shown or the entry field will be highlighted to allow you to change the value.
the knob to change the field or use the DATA ENTRY keys to enter a value. Re
this step for the other items you want to change.

6. Press k5Ret ur n) to return to thdest Par anet er s/ Specs Menu. At this
point you can select other test items or exit this menu by pressihdekbg).

S1S91 VINQD :0} sizloweled §
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TESTS (IBASIC Controller)
| + I
Select to access the test Test Parameters Menu! Site_l
:
parametersand paSS/ —»Tiat EtTmI;XFU Rx IF Lwl-BSCH
. . . 4 wi= Ee Wwi=
fail limits of the test Rx C/N-BSCA Tx IF Lul-B3CA
i i i Tx Lwl-UDCA Tx Lwl-HPARU E] T
item. (mthlscaS?’ RX Tx Lwl-THHU Tx Spurious-THHU
Lvl - RXFU test is Rx Srurious FhosPilot Onlv
RhosTraffic Code Domain
selected) Rx Hoize Fisure Occuried BW M Do |
B Merus
AfiustiAlwavs S_TvreilH S_Lwli-80
Mon_L:-46 Mox_Li-42
ch the setti I TESTS (IBASIC Contraller)
angetne Ingsor - 1 I
valuesin the
Lul-R&FU Parawmeter
parameters/specs - I
screen of the selected Blze Fouwer Meter Screen When «oouoan Aluways
test it ( thi Generator CH %ianal Lewvel [dBml -20.
item (in this case—#»
Minh Lewvel [dEBM] oo ennnnnnnnnnsas -46.0 3_
RX Lvl - RXFU Hax Level LAEMT vevrereareaneneenenn -42.0
Parameters/Specs
screen is shown.). + I
H eturn

Figure13

Test Parameter Specs Menu
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Test Parameters and Specifications Fieldsand Their Use

This section lists the names of the test parameters and specifications (pass/fail
limits) which are associated with each of the CDMA tests and explains how they
are used.

RX Level - RXFU

The following test parameters and pass/fail limits are used when running the RX
Level - RXFU test.

1. Use Power Meter Screen When [Always, Fail, None]

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

» If settoAl ways, the power meter screen (Ségure 16 on page 74) will be
displayed any time power measurements are made, whether the measurement
values are within the specified pass/fail limits or not.

» IfsettoFai |l , the power meter screen will be displayed if the measured power is
outside the specified pass/fail limits. You may then adjust the power level of the
base station to within the limits and continue with testing.

» If set toNone, the power meter screen will not be displayed. The test result table
of the power measurements will be directly displayed.

2. Generator CW Signal Level [dBni

The Test Set generates a CW signal for this test and applies it to the BTS’s RX input
(RF IN) port through Test Set's DUPLEX OUT port. This parameter is used to set the
level of the CW signal.

The default level is80 dBm.
3. Mn Level [dBni

This parameter specifies thmver limit of the power level measured at the RXFU
output (RF OUT) port. The Test Set measures the power level at the BTS RXF
output port and compares the result with this limit to determine if the measure

meets your test requirements.
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The default minimum limit is-46 dBm.
4. Max Level [dBnj

This parameter specifies thpper limit of the power level measured at the BTS
RXFU output (RF OUT) port. The Test Set measures the power level at the RXFU
output port and compares the result with this limit to determine if the measurement
meets your test requirements.
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The default maximum limit is42 dBm.
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RX IF Level - BSCA

The following test parameters and pasd/fail limits are used when the Test Set
performsthe RX IF Level - BSCA test.

1. Use Power Meter Screen When [ Always, Fail, None]
See" RX Leve - RXFU" on page 47 for description of this parameter.
2. Generator CW Signal Level [dBnj

The Test Set generates a CW signal for thistest and appliesit to the BTS RX input
(RF IN) port through Test Set's DUPLEX OUT port. This parameter is used to set the
level of the CW signal.

The default level is80 dBm.
3. Mn Level [dBni

This parameter specifies thmver limit of the IF level measured at the UDCA RX
output port. The Test Set measures the power level at the UDCA RX output port and
compares the result with this limit to determine if the measurement meets your test
requirements.

The default minimum limit is-4 dBm.
4, Max Level [dBmM

This parameter specifies thpper limit of the IF level measured at the UDCA RX
output port. The Test Set measures the power level at the UDCA output port and
compares the result with this limit to determine if the measurement meets your test
requirements.

The default maximum limit is 0 dBm.

48
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RX C/N - BSCA

The following test parameters and pass/fail limits are used when the Test Set
performsthe RX C/N - BSCA test.

1. Use Power Meter Screen When [Always, Fail, None]
See" RX Level - RXFU" on page 47 for description of this parameter.
2. Generator CW Signal Level [dBnj

The Test Set generates a CW signal for thistest and appliesit to the BTS RX input
(RF IN) port through Test Set's DUPLEX OUT port. This parameter is used to set the
level of the CW signal.

The default level is119 dBm.
3. Mn CUN Ratio [dB]

This parameter specifies the minimum difference between the signal level measured at
the carrier frequency and the noise level measuredt@0D kHz. The Test Set

measures the signal and noise levels when applying a CW signal at the BTS RX input
(RF IN) port and compares the result with this limit to determine if the measurement
meets your test requirements.

The default minimum limit is 6 dB.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

TX IF Level - BSCA

The following test parameter and pass/fail limits are used when the Test Set
performsthe TX IF Level - BSCA test.

1. Use Power Meter Screen When [ Always, Fail, None]
See" RX Leve - RXFU" on page 47 for description of this parameter.
2. Mn Level [dBnm

This parameter is used to specify the lower limit of a CDMA signal level whichis
measured at the BSCA TX output port. The Test Set measures the power level at this
port and compares the result with this limit to determine if the measurement meets
your test requirements.

The default minimum limit is—11.5 dBm.
3. Max Level [dBnm

This parameter is used to specify the upper limit of aCDMA signal level whichis
measured at the BSCA TX output port. The Test Set measures the power level at this
port and compares the result with this limit to determine if the measurement meets
your test requirements.

The default maximum limit is —9.5 dBm.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

TX Level - UDCA

The following test parameter and pass/fail limits are used when the Test Set
performsthe TX Level - UDCA test.

1. Use Power Meter Screen When [ Always, Fail, None]
See" RX Leve - RXFU" on page 47 for description of this parameter.
2. Mn Level [dBni

This parameter is used to specify the lower limit of a CDMA signal level whichis
measured at the UDCA TX output port. The Test Set measures the power level at the
UDCA TX output port and compares the result with this limit to determine if the
measurement meets your test requirements.

The default minimum limit is—19.5 dBm.
3. Max Level [dBni

This parameter is used to specify the upper limit of aCDMA signal level whichis
measured at the UDCA TX output port. The Test Set measures the power level at the
UDCA TX output port and compares the result with this limit to determine if the
measurement meets your test requirements.

The default maximum limit is —15.5 dBm.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

TX Level - HPAU

The following test parameters and pasd/fail limits are used when the Test Set
performsthe TX Level - HPAU test.

1.

Use Power Meter Screen When [ Always, Fail, None]
See" RX Leve - RXFU" on page 47 for description of this parameter.

Base Station Measurenment Port [HPAU Coupling Port, HPAU
Qut put Port, Both]

This parameter selectsan HPAU output port to make TX-Level measurements; HPAU
Coupl i ng Port (whichcomesfrom adirectional coupler inthe HPAU RF output),
HPAU Qut put Port (which suppliesthe HPAU RF output directly to the TXHU
module), or Bot h (both the directional coupler and the direct HPAU output port).

Coupl i ng Factor Table

Y ou need to tell the Software the coupling factors (losses) of the sector and channel
(FA) you are testing if you measure the signal level at the coupling port. The Software
compensates for the coupling factor when making power measurements at the
coupling port (H4 port on the HPAU module).

This coupling factor will be used when you set the Base St ati on

Measur enment Port toCoupl i ng. You haveto directly enter the value using the
DATA ENTRY keys. If you do not know this value, you can measure it in the
Utilities Menu.See" CouplingPort Calibration" on page 121 for information
on how to measureitintheUti lities Menu.

M n Level [dBnj

This parameter is used to specify the lower limit of a CDMA signal level whichis
measured at the HPAU output (coupling or direct) port. The Test Set measures the
power level at the selected port and compares the result with thislimit to determine if
the measurement meets your test requirements.

The default minimum limit is 29 dBm.
Max Level [dBni

This parameter is used to specify the upper limit of a CDMA signal level whichis
measured at the HPAU output (coupling or direct) output port. The Test Set measures
the power level at the selected port and compares the result with this limit to
determine if the measurement meets your test requirements.

The default maximum limit is 35 dBm.

52

S:\HP8935\E6388A \chapters\Configur.fm5



Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

TX Level - TXHU

The following test parameters and pass/fail limits are used when running the TX
Level - TXHU test.

1. Use Power Meter Screen When [Always, Fail, None]
See" RX Level - RXFU" on page 47 for description of this parameter.

2. Base Station Measurenent Port [TXHU Coupling Port, TXHU
Ant enna Port, Both]

This parameter selects an output port to make power measurements on the TXHU
module; TXHU Coupl i ng Port (which comesfrom adirectional coupler in the
TXFU output), TXHU Ant enna Port (which suppliesthe TXFU output directly to
the antenna), or Bot h (both the directional coupler and the direct antenna port).

3. Al pha Coupling Factor [dB]

This parameter is used to tell the Software to compensate for the coupling factor (Ioss)
when making power measurements at the alpha sector's TXFU outpuSguopé
port of theal pha system in the TXFU module).

This coupling factor will be used when you setBase St ati on

Measur enment Port toCoupl i ng. You have to directly enter the value using the
DATA ENTRY keys. If you do not know this value, you can measure it in the
Utilities Menu.See" CouplingPort Calibration" on page 121 for information

on how to measure itintid i liti es Menu.

4, Beta Coupling Factor [dB]

This parameter is used to tell the Software to compensate for the coupling factor (loss)
when making power measurements at the beta sector’'s TXFU outpubgrog! €
port of thebeta system in the TXFU module).

This coupling factor will be used when you setBase St ati on

Measur enment Port toCoupl i ng. You have to directly enter the value using t
DATA ENTRY keys. If you do not know this value, you can measure it in the
Utilities Menu.See"CouplingPort Calibration" on page 121 for information
on how to measure itintid i liti es Menu.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

5. Gamma Coupl i ng Factor [dB]

Thisparameter isused to tell the Software to compensate for the coupling factor (10ss)
when making power measurements at the gamma sector’s TXFU outpiBgmopl ¢
port of thegamma system in the TXFU module).

This coupling factor will be used when you setBase St ati on

Measur ement Port toCoupl i ng. You have to directly enter the value using the
DATA ENTRY keys. If you do not know this value, you can measure it in the
Utilities Menu.See" CouplingPort Calibration" on page 121 for information

on how to measure itinthd i liti es Menu.

M n Level [dBnj

This parameter is used to specify tbeer limit of a CDMA signal level which is
measured at the TXFU output (coupling or antenna) port. The Test Set measures the
power level at the TXFU output port and compares the result with this limit to
determine if the measurement meets your test requirements.

The default minimum limit is 27.2 dBm.
Max Level [dBnj

This parameter is used to specify tipper limit of a CDMA signal level which is
measured at the TXFU output (coupling or antenna) port. The Test Set measures the
power level at the TXFU output port and compares the result with this limit to
determine if the measurement meets your test requirements.

The default maximum limit is 33.2 dBm.

54

S:\HP8935\E6388A \chapters\Configur.fm5



Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

TX Spurious- TXHU

The following test parameter and pass/fail limits are used when the Test Set
performsthe TX Spurious - TXHU test.

1. Use Power Meter Screen When [Always, Fail, None]
See" RX Level - RXFU" on page 47 for description of this parameter.
2. Mn at fc +/- 885 kHz [dB]

This parameter specifies the minimum allowable difference between the levels at the
center frequency and the level of spurious emissions at £885 kHz from the center
frequency. For this test, the Software uses the 30 kHz RBW of the spectrum analyzer.

The default for the lower limit is 29 dB.
3. Mn at fc +/- 1.25 MHz [dB]

This parameter specifies the minimum allowable difference between the levels at the
center frequency and the level of spurious emissions at +1.25 MHz from the center
frequency. For this test, the Software uses the 30 kHz RBW of the spectrum analyzer.

The default for the lower limit is 36 dB.
4 Mn at fc +/- 2.25 M1z [dB]

This parameter specifies the minimum allowable difference between the levels at the
center frequency and the level of spurious emissions at +2.25 MHz from the center
frequency. For this test, the Software uses the 30 kHz RBW of the spectrum analyzer.

The default for the lower limit is 55 dB.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

RX Spurious

The following pass/fail limits are used when the Test Set performs the RX
Spurious test.

1. Max at 4 - 1750 MHz [dBnj

This parameter specifies the maximum allowable level of spurious emissionsin the
4 MHz to 1750 MHz frequency range.

The default for the upper limit is—47 dBm.
Max at 1750 - 1780 MHz [dBni

This parameter specifies the minimum allowable level of spurious emissionsin the
1750 MHz to 1780 MHz frequency range.

The default for the upper limit is—80 dBm.
Max at 1780 - 1840 MHz [dBni

This parameter specifies the minimum allowable level of spurious emissionsin the
1780 MHz to 1840 MHz frequency range.

The default for the upper limit is—47 dBm.
Max at 1840 - 1870 MHz [dBni

This parameter specifies the minimum allowable level of spurious emissionsin the
1840 MHz to 1870 MHz frequency range.

The default for the upper limit is—60 dBm.
Max at 1870 - 2000 MHz [dBnm

This parameter specifies the minimum allowable level of spurious emissionsin the
1870 MHz to 2000 MHz frequency range.

The default for the upper limit is—47 dBm.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

Rho/Pilot Only

The following test parameters and pass/fail limits are used when the Test Set
performs a suite of CDMA tests on acarrier with only the pilot channel active (no
active traffic or paging).

1. Base Station Measurenent Port [TXHU Coupling Port, TXHU
Ant enna Port ]

This parameter selects a TXHU output port to make rho/pilot only measurements;
TXHU Coupl i ng Port (which comesfrom adirectional coupler inthe TXHU
output), or TXHU Ant enna Port (which suppliesthe TXHU output directly to the
antenna).

2. Al pha PN O f set

This parameter is used to identify the PN offset of the alpha sector. You haveto
directly enter thisvalue using the DATA ENTRY keys. If you do not know thisvalue,
you can measureitintheUtiliti es Menu. See" PN Offset Search" on page
119.

3. Beta PN O f set

This parameter is used to identify the PN offset of the beta sector. Y ou haveto directly
enter thisvalue using the DATA ENTRY keys. If you do not know thisvalue, you can
measureitintheUtiliti es Menu. See" PN Offset Search" on page 119.

4, Gamma PN O f set

This parameter is used to identify the PN offset of the gamma sector. Y ou haveto
directly enter thisvalue using the DATA ENTRY keys. If you do not know thisvalue,
you can measureitintheUtiliti es Menu. See" PN Offset Search" on page
119.

5. Max Time Ofset [+ - us]

This parameter is used when measuring the transmitter’s time-alignment to the 5
time (BTS’s GPSR time).

The default for the upper and lower limits are $E0
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

6. Max Freq Error [+/- Hz]

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 these two
frequencies is the frequency error and this parameter specifies the maximum
allowable upper and lower limits.

The defaults for the upper and lower limits are +90 Hz, respectively.
Max Carrier FeedThru [dB]

This parameter specifies the pass/fail limits for the test that measures the performance
of the I/Q modulator of the CDMA transmitter.

The default for the upper limit is25 dB.
M n Rho

This parameter specifies the pass/fail limits when measuring rho, a measure of the
modulation quality of a CDMA transmitter.

The default for the lower limit is 0.912.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

Rho/Traffic

The following test parameters and pass/fail limits are used when the Test Set
performs a suite of CDMA tests on acarrier.

1. Base Station Measurenent Port [TXHU Coupling Port, TXHU
Ant enna Port]

This parameter selectsaTXHU output port to make Rho/Traffic measurements; TXHU
Coupl i ng Port (which comesfrom adirectional coupler inthe TXHU output), or
TXHU Ant enna Port (which suppliesthe TXHU output directly to the antenna).

2. Al pha PN O f set

This parameter is used to identify the PN offset for the alpha sector. Y ou have to
directly enter thisvalue using the DATA ENTRY keys. If you do not know thisvalue,
you can measureitintheUtiliti es Menu. See" PN Offset Search" on page
119.

3. Beta PN O f set

This parameter is used to identify the PN offset for the beta sector. Y ou haveto
directly enter thisvalue using the DATA ENTRY keys. If you do not know thisvalue,
you can measureitintheUtiliti es Menu. See" PN Offset Search" on page
119.

4, Gamma PN O f set

This parameter is used to identify the PN offset for the gamma sector. Y ou have to
directly enter thisvalue using the DATA ENTRY keys. If you do not know thisvalue,
you can measureitintheUtiliti es Menu. See" PN Offset Search" on page
119.

5. Max Time Ofset [+ - us]

This parameter is used when measuring the transmitter’s time-alignment to sys
time (the BTS's GPSR time).

The default for the upper and lower limits are $E0
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

6. Max Freq Error [+/- Hz]

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 these
frequencies is the frequency error and this parameter specifies the maximum
allowable upper and lower limits.

The defaults for the upper and lower limits are +90 Hz, respectively.
Max Carrier FeedThru [dB]

This parameter specifies the pass/fail limits for the test that measures the performance
of the I/Q modulator of the CDMA transmitter.

The default for the upper limit is25 dB.
M n Rho

This parameter specifies the pass/fail limits when measuring rho, a measure of the
modulation quality of a CDMA transmitter.

The default for the lower limit is 0.912.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

Code Domain

The following test parameters and pass/fail limits are used when the Test Set
performs a suite of CDMA tests on the specified channel.

1. Base Station Measurenent Port [TXHU Coupling Port, TXHU
Ant enna Port]

This parameter selects a TXHU output port to make Code Domain measurements;
TXHU Coupl i ng Port (which comesfrom adirectional coupler inthe TXHU
output), or TXHU Ant enna Port (which suppliesthe TXHU output directly to the
antenna).

2. I nactive Wal sh Code Threshol d [ dB]

This parameter is used to set alevel for code domain power measurements. The level
of each Walsh channel is compared to thisthreshold 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 default for the upper limit is—23 dB.

3. Max Inactive Wal sh Code [ dB]
This parameter specifies the maximum level of the inactive Walsh channel.
The default for the upper limit is—27 dB.

4, Max Timng Error [+/- ns]

This parameter is used to measure the time error of a Walsh channel compared to the
pilot channel (Walsh 0) and compares the results to these limits.

The defaults for the upper and lower limits are +50 ns and —50 ns, respectively.
5. Max Phase Error [+/- nrad]

This parameter is used to measure the phase of a Walsh channel compared to the pilot
channel (Walsh 0) and compares the results to these limits.

The defaults for the upper and lower limits are +50 mrad and —50 mrad, respectively.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Test Parameters and Specifications

RX Noise Figure
The following pass/fail limit is used to measure the receiver noise figure.

1. Max Noi se Figure [dB]

This parameter is used to determine whether or not the noise figure measurement
meets the specification, measured at the UDCA RX output.

The default for maximum limit is 4 dB.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Saving/Recalling/Filing a Test Procedure

Saving/Recalling/Filing a Test Procedure

Sometimesit is preferable to save atest procedure for future use or for saving
time when you are required to reuse the same test procedures. The Software
provides the ability to save and recall atest procedure from an external PC card.

A test procedure is a collection of the settings and selectionsin the
Configuration and Setup Menu, Test Paramneters/ Specs menu, and
Test Sel ections Menu. After you have set up atest procedure you can saveit
as atest procedure to a PC card. The number of test procedures saved on a PC
card depends on the amount of available space on the card.

NOTE: See chapter 4, " Performing CDMA Tests" for information on how to select the test items.

This section contains the procedures for saving and recalling atest procedure
from aPC card. It also includes information about file management operations on
PC card such as catal oging, purging, and viewing files. The procedures coveredin
this section are asfollows:

e Save a test procedure in the PC card

« Recall a test procedure from the PC card

e Catalog the PC card

« Remove a test procedure or data collection file from the PC card
« Transfer a data file to a pc or printer via SERIAL 9 port

* View a data file from the PC card

After setting up atest procedure, you can save or recall atest procedure by
selecting Save/ Recal | / Fi | e.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Saving/Recalling/Filing a Test Procedure

i TESTS (IBASIC Controller)
I < —

SavesRecollsFile Menu: Site_1

= I
B5ove Inforwmation
Recall Information
Cotaolos PC Cord H ]
Purae PC Card File
Transfer File to Serial 9
Wiew Data File
+ I
= EERE

Figure14 Save/Recall/File Menu

How to Save a Test Procedure
To save atest procedure to a PC card, follow these steps:

1. Create atest procedure by entering information in the Conf i gur ati on and
Set up Menu, by changing default values or selectionsinthe Test Par anet er s/
Specs Menu, and by selecting theteststo runinthe Test Sel ecti ons Menu
(See" Test Configuration and Setup” on page 41, " Test Parametersand
Specifications' on page 45, and Chapter 4, " Performing CDMA Tests".).

2. Insert a PC card into the Test Set’s front-panel PC card slot.

NOTE: Before saving files to the PC card, ensure that the PC card is formatted. For PC card formatting
instructions, seélnitializing a PC Card" on page 164.

3. SelectSave/ Recal | / Fi | e from the list ofMenus: . (To “select,” turn the knob to
move the cursor to your choice, and press the knob to activate your choice.).

4. SelectSave | nformation.

Enter a name for the test procedure using the characterdndhees: list. Position
the cursor in front of the desired characters and press the knob to enter each character.
Then selecbone (at the top of the choices list) to save the test procedure.

The file is saved on the PC card with a “.CNF” appended to the name.

NOTE: You can use the backspace key  or séBkctSpace in theChoi ces: menu to delete a
character.

6. You can exit the&save/ Recal | / Fi | e Menu by pressing kSNenus).
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Saving/Recalling/Filing a Test Procedure

How to Recall a Test Procedure
To recall atest procedure from a PC card, follow these steps:
1. Insert the PC card into the Test Set'’s front-panel PC card slot.

2. SelectSave/ Recal | / Fi | e from the list ofMenus: . (To “select,” turn the knob to
move the cursor to your choice, and press the knob to activate your choice.)

3. SelectRecal | | nformati on and choose the test procedure you desire to recall in
theRecal | : list. Note that the test procedure has the “.CNF” extension.

4. You can exit thesave/ Recal | / Fi | e Menu by pressing kbNenus).

How to Catalog a PC Card

Y ou can list the names of the files stored on a PC card. To display alist of files,
follow these steps:

1. Insert the PC card into the Test Set'’s front-panel PC card slot.

2. SelectSave/ Recal | / Fi | e from the list ofMenus: . (To “select,” turn the knob to
move the cursor to your choice, and press the knob to activate your choice.)

3. SelectCat al og PC Car d. A list of file names is shown on the display.
4. You can go back to theave/ Recal | / Fi | e Menu by pressing k5one).

NOTE: All files in the PC card are displayed, not just test procedure files. The “.TXT" is appended
to the file name of test result data and “.LGD" is appended to screen image files of test results
or plot. Seée Sending Test Resultsto a PC or PC Card" on page 156.

How to Remove a Filefrom a PC Card

A test procedure or data collection file can be removed from a PC card by doing
the following.

1. Insert the PC card into the Test Set'’s front-panel PC card slot.

2. SelectSave/ Recal | / Fi | e from the list ofMenus: . (To “select,” turn the knob td
move the cursor to your choice, and press the knob to activate your choice.)

S1S91 VINQD J0J Sia1awered
pue uoleinBipuo) 1sa ]

3. SelectPurge PC Card Fil e and choose a file you desire to remove.

4. Press k1 Yes) to remove the test procedure.

NOTE: All files on the PC card are displayed. Remember that test procedure files append the “.CNF”
extension to the name. “.TXT” or “.LGD” is appended to the name for data collection files.
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Saving/Recalling/Filing a Test Procedure

How to Transfer a Data Collection Filefrom a PC Card

The data collection file of test results can be transferred from a PC card to a serial
printer or a PC through the Test Set's SERIAL 9 port. The data collection files
append “.TXT" to the file name.

Transferring Datato a Serial Printer

You can print the data files of test results by transferring them from a PC card to a
serial printer.

1. Make sure that your serial printer is connected to the Test Set's SERIAL 9 port and
turned on.

2. Configure the communication parameters of the Test Set's SERIAL 9 port to match
those of your printer you are connecting. S@enfiguring the Test Set’'s SERIAL 9
Port" on page 161for information on how to change the Test Set's SERIAL 9 port
settings.

Insert the PC card into the Test Set’s front-panel PC card slot.

4. SelectSave/ Recal | / Fi | e from the list ofiVenus: choice. (To “select,” turn the
knob to move the cursor to your choice, and press the knob to activate your choice.)

5. SelectTransfer File to Serial 9.

6. Select a data collection file you desire to transfer.

NOTE: All files on the PC card are displayed, not just the data collection files of test results. Look for
data collection files with “.TXT"” appended to the file name.

7. When finished printing, you can transfer other files or go to the ligknfis: by
pressing kSNenus) .
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Chapter 3, Test Configuration and Parameters for CDMA Tests
Saving/Recalling/Filing a Test Procedure

Transferring Datato a PC

Transferring data collection files to a PC requires a configured terminal emulator.
See" BTS Laptop Utility Program" on page 148 to transfer using the BTS Laptop
Utility or " Configuring PC Terminal Programs’ on page 158 to transfer using the
Hyper terminall in Windows 9582,

1. Make sure that your PC is connected to the Test Set's SERIAL 9 port through a null
modem cable.

2. Load and run a terminal emulator program and configure the communication
parameters of the Test Set's SERIAL 9 port to match those of your PC you are
connecting. Se&Configuring the Test Set's SERIAL 9 Port" on page 161for
information on how to change the Test Set's SERIAL 9 port settings.

Insert the PC card into the Test Set’s front-panel PC card slot.

4. SelectSave/ Recal | / Fi | e from the list ofVenus: . (To “select,” turn the knob to
move the cursor to your choice, and press the knob to activate your choice.)

5. SelectTransfer File to Serial 9.

6. Select a data file you want to transfer by turning the knob and start to transfer by
pressing the knob.

NOTE: All files on the PC card are displayed, not just the data collection files of test results. Look for

data collection files with “.TXT"” appended to the name.

7. When finished sending a data collection file to the PC, you can transfer other files or

1.
2.

go to the list oMenus: by pressing kSNenus) .
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Hyper terminal is a U.S registered trademark of Microsoft Corp.
Windows 95 is a U.S registered trademark of Microsoft Corp.
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Saving/Recalling/Filing a Test Procedure

How to View a Screen Image File on the Test Set’s Display

Y ou can view the screen image files that are saved on the PC card on the Test

Set’s display. “.LGD” is appended to the name of screen image files. See

" Sending Test Resultstoa PC Card" on page 159 for information on how to save
the screen images. To view them on the Test Set’s display, follow these steps:

1. Insert the PC card into the Test Set’s front-panel PC card slot.

2. SelectSave/ Recal | / Fi | e from the list ofMenus: . (To “select,” turn the knob to
move the cursor to your choice, and press the knob to activate your choice.)

3. SelectVi ew Dat a Fil e. Alist of screen image file names is shown on the display.

4. Select a screen image file you want to view fronMihew: list. The screen image will
be shown on the Test Set’s display.

5. When finished reviewing the file, you can print it by pressingrcl at ) or go back
to theSave/ Recal | / Fi | e Menu by pressing k5Ret ur n).
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Performing CDMA Tests

This chapter shows detailed steps used in running each of the CDMA tests and
utilities that are available in the Software.
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Chapter 4, Performing CDMA Tests

Overview

Overview

This chapter provides details about each CDMA test inthe Test Sel ecti ons
menu and isintended to be used after your Test System has been installed. This
chapter also describes how to usetestsintheUti i ti es menu.

The following test procedures are intended to take you from setting up a test to
getting and reviewing test results. These procedures call attention to certain steps
that should be made prior to making measurements.

Getting Ready to Run Tests

Before making CDMA measurements, verify that you have performed the
following stepsin order.

1. The Software has been loaded and run, and test information inthe Conf i gur ati on

and Set up iscorrectly entered. Make sure you have performed all stepsin the
previous chapters, including:

e« "Load and Run the LGIC CDMA PCSBTS Test Software" on page 33.
e« "Test Configuration and Setup" on page 41.

. You have changed the test parameters and pass/fail limitsTie gtie

Par arret er s/ Specs to run each CDMA test for your specific needs. 'Seest
Parameter s and Specifications' on page 45.

When testing begins, the Software uses the test parameters and pass/fail limits
associated with each test to alter test system settings. The test parameter entries affect
how tests run and how test results appear. The values entered into the pass/fail limits
fields are used to determine if measurement results pass or fail.

Default values of the pass/fail limits are predefined in the Software at the factory, and
they are derived from the LGIC’s CDMA base station test procedures. These default
values may be changed to suit your specific requirements, but usuialhyotit

necessary to change them.

The test parameters and pass/fail limits used by each test are listed with the test
descriptions in this chapter. You should review the parameters and limits for each test
to make sure that their settings match your testing conditions.
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Selecting Tests
Tests are selected from the Test  Sel ect i ons menu. To select the testsyou
want to run, follow these steps:
1. Select Test Sel ecti ons fromthelist of Menus: . (To “select,” turn the knob to
move the cursor to your choice, and press the knob to activate your choice.).
2. SelectTest Sect or and choose a sector to be tested.
SelectTest Channel and choose a channel number to be tested.
4. SelecfTest Rx Pat h and choose a receiver path from the lig®ofPat h: choices
if you want to run the receiver tests.
5. Select the tests you desire to run. Pressfki2i (t est ) or k3 el t est) on the
Test Sel ections Menu.
You can choos&éAdd Al | to choose all the test items, or you can chéd@ed et e
Al'l to delete all the test items.
The Software runs the suite of testsin the order showninthe Sel ect ed Test
Itens: list, oneat atime.
6. Position the cursor tbDone and press the knob or press Kbiie) to exit the
add/delete mode.
After selecting the test items, review the cable loss compensation sel¥etsoor(
No) and the settings in the cable loss information section at the bottom of the screen
before starting testingee " Test Configuration and Setup" on page 41 for
information on how to measure and compensate for cable loss.
TESTS (IBASIC Controller)
| Y Measure |
Test Selections Menu! Site_l
. . TEot SECLOF +osntnrnssnrnrnennnnnnns Aleha Sector, channel
Testing will be Test CRANMEL sourvrssrnrsssonnsnsnsnns 425 } < — — — |- andreceiver path
performed in the order Test Bx Poth wvvveavu v ainransanns A Path selection
listed under — — -W5elected Test Itens:
Rx Lul-REFU Rx IF Lwl-BECH
em e e —
Items:. T Lul-THAU 1% SoupEE=T ¥ Cableloss and
] | _ _ __ |- compensation
_______________________ f___________________ sl information
Compensate Coable Lossi Yes
C1_T#: 1.20 C1_RX: 1.20 C2_Rx: 1.20 [dB]
Ci_IF: 0.05 C2_IF: 0.03 [dE]
o
@
Figure15 Test SelectionsMenu %
=
(@]
@)
)
<
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The Software allows you to make measurements for the following tests. Use the
following list to locate the detailed procedures for running each test:

e "RXLvl-RXFU Test" on page 79

e "RXIFLvlI-BSCA Test" on page 82
e "RX C/N-BSCA Test" on page 85

e "TXIFLvI-BSCA Test" on page 88
e "TXLvl-UDCA Test" on page 91

e "TXLvl-HPAU Test" on page 94

e "TXLvl-TXHU Test" on page 97

e "TX Spurious- TXHU Test" on page 100
e "RX Spurious Test" on page 103

e "Rho/Pilot Only Test" on page 105

e "Rho/Traffic Test" on page 108

e "CodeDomain Tests' on page 111

e "RX NoiseFigure Test" on page 114

Saving a Test Procedure

A test procedure is a collection of the settings and selectionsin the
Configuration and Setup, Test Paramneters/ Specs, and Test

Sel ect i ons menus. It isrecommended that you save al of the configurations
and settings within the Software as atest procedure file for later retrieval. This
eliminates the need to re-enter the information if you run a different program, if
you change the configurations and test parameters and specifications when testing
another cell site, or if you install new operating system firmwarein your Test Set.
See " Saving/Recalling/Filing a Test Procedur€" on page 63.

Selecting Print/Data Collection

Sometimesit is preferable to record the test results for future reference or
evaluation. The Test Set and Software provide the capability to send test resultsto
externa devices such asaPC, printer, or PC card. Before you start testing, you
need to tell the Software how the test results be recorded. See " How to Setup
External Devices' on page 147 for more information.
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Running Tests
After selecting the tests, you are now ready to run CDMA tests.

1. Presskl (Measure)ontheTest Sel ecti ons Menu to start testing. At the start
of each test sequence, you will be prompted to make connections between the Test Set
and base station. See figure 4 on page 29 and figure 5 on page 30 to locate the test
ports and table 1 on page 30 to see how to make connections for each of tests. Press
k1(Pr oceed) when the connections have been made.

The connections used by each test are also listed with the test portsin this chapter.

NOTE: Some tests include steps that prompt you to set the base station to the desired conditions for
the tests using the Test Set’s laptop emulator. Predsaf® 6p) to enter into the laptop
emulator mode and send the control commands to the base statibh.apesp Emulator”
on page 136 for detailed information on how to use the laptop emulator. After setting to the
desired conditions, exit the laptop emulator mode by pressinget5u¢ n) and press k1
(Pr oceed) to make measurements.

CAUTION: The Test Set’'s ANT IN port is only used for very low signal leg@3mW (17.78 dBm).
Therefore, to prevent damage to the Testi&®er connect this port to the base station’s TX
antenna or HPAU direct output port. The ANT IN port is typically connected to the base
station’s coupling (sample) port.

The Test Set’'s RF IN/OUT port is used for CDMA siga#b W and is connected to the TX
antenna or HPAU direct output port. If you suspect that these ports are above this level, you
should use a power attenuator and enter the attenuation valugdirnttheuat i on at

HPAU, TXHU parameter. SeeAt t enuati on at HPAU, TXHU [dB]" on page43.
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Figure 16

2. Most of testsusethe Use Power Meter Screen When parameter onthe Test

Par amret er s/ Specs menu. If you set this parameter to Al ways or Fai | , the Test
Set will first display a power meter bar and power levels as numeric valuesin units of
both dBm and pW, mW or W during testing on the Test Set’s display {spe e 16 on
page 74 or figure 18 on page 76).

If you set this parameter None, or if the test does not have thiee Power

Met er Screen \When parameter, the Test Set will show a connection diagram for
the next test item or show the test result table if all the selected test items have been
measured.

The power meter screen allows yolatiust the BTS's power level until the
measurements are within the lowst () and upperrax) limits if the
measurement’s results fall outside the specified limitsgage 76 andfigure 18 on
page 76).

TESTS (IBASIC Controller)

- -
Min:=-11.50 dBm Max:-9.50 dEnm
-88.92 - T
Mini 70793 ul Maxi112.202 ul
0.000 I Tn Guser
E - EETT—
T T
wMin LOW RS

An Example Power Meter Screen (before adjusting BTS’s power level)

The following list explains how to use the power meter screen’s USER keys (k1
through Kk5).

a Press k1Rr oceed) to run the next test.

The Test Set will display a connection diagram of the next test item or the Test Set
will go to the test results table if this test is the last test item you have selected. See
" Reviewing Test Results" on page 77 for information on how to use the USER

keys on this screen.

b Press k2\(ave) to view a plot of power level versus frequency. This screen also
shows the power level of the center frequer@) (span, peak frequency, and peak
level as numeric values.

74
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TESTS [IBASIC Controller)

i Print |

[dBml

4.74
-18.12 | I
-40.97 + I
~63.83 4 Beturn |

CF: 4.950 MHz» -15.32 dBml SPAM: 2.460 MHz

Peak? 4.950 MHz» -13.32 dBwm

Figure17 An Example Screen Showing a Waveform

Y ou can send the plot directly to a printer, PC, or PC card as a screen image. The
following list explains how to use the USER keys on the waveform screen.

Press k1Rri nt) or thePrint UTILS key to send the plot to a printer or PC as
a screen image file. Notice that when you press thekilrt ) key, a different
set of softkeys is displayed. Segending Test ResultstoaPrinter” on page
154 or" Sending Test Resultsto a PC or PC Card" on page 156 for detailed
information on how to send the plot to a printer or PC.

Press k2%ave) and enter a file name to save the plot to a PC card as a screen
image file. To enter the file name, use the characters iGhtbeces: list.

Position the cursor in front of the desired characters and press the knob to enter
each character. Then sel@cine (at the top of the choices list).

After saving the file to the PC card, you can transfer the file to a PC or printer,
or you can review it on the Test Set's display. 'Sdew to Transfer a Data
Collection Filefrom a PC Card" on page 66 or" How to View a Screen

Image File on the Test Set’s Display" on page 68

Press k5Ret ur n) to return to the previous screen.
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Figure 18

c Pressk3(Lapt op) to adjust the BTS power level by sending control commands
using the Test Set’s laptop emulator.

You have to connect an RS-232 cable between Test Set's SERIAL 10 port and
the base station to send control comands.' 8amnect the Test Set for BTS
Control" on page 32.

After connection has been made, presshtlo€eed) to enter into the laptop
emulator mode, and adjust the power level.'Sesptop Emulator” on page

136 for detailed use of the Test Set’s laptop emulator. Note that the baud rate
of the Test Set’s SERIAL 10 port is set to 9600.

After you have finished using the laptop emulator, pres®&b r n) to exit

the laptop emulator mode. The power meter’s bar should now be within the
lower and upper limits if you adjusted the BTS’s power level properly (see
figure 18 on page 76). Repeat these steps if the power meter bar still falls
outside specified limits.

You can also adjust BTS’s power level by manually controlling the base
station.

TESTS (IBASIC Controller)

I} Procead
- [ET—
Mint=11.50 dEn Maxi-9.50 dEm
-10.25 - T
Mins70.795 ul Moxillz2.202 ul
93.261 TTe Quier |
I - T
T T
min 0K mo X

An Example Power Meter Screen (after adjusting BTS’s power level)

d A beeping tone accompanies the measurement to assist in adjusting your base
station’s power without looking at the display. Adjust the tone’s volume by
pressing k4Tn Qui et /Tn Loud/Tn OF f).

e Press kbAbor t) if you need to stop the measurement. Depending on the state of
the system, it can take up to 30 seconds for the test to stop. The Test Set shows only
the results of the tests which are already performed on the display but the other tests
will be cancelled.

76

S:\HP8935\E6388A \chapters\Meas_tut.fm5



Chapter 4, Performing CDMA Tests
Overview

Reviewing Test Results

When testing is complete for all the selected test items, the Test Set will show a
test results table on the display. If a measurement’s results fall outside the
specified limits, the measurement will fail. A failure is indicated by amthe

P/ F column (seéigure 19 on page 78). The following list explains how to use the
USER keys on this screen.

e Press k1Rri nt) or thePrint UTILS key to send the test results table to a printer or
to a PC as a screen image. Notice that when you press tReikit() key, a different
set of softkeys is displayed. Segending Test Resultsto a Printer" on page 154 or
" Sending Test Resultsto a PC or PC Card" on page 156 for detailed information
on how to configure the Software.

NOTE: The test results can be sent directly to a printer through the Test Set's SERIAL 9,
PARALLEL 15 or HP-IB port. When the test results are printed out, you can see the “lower”
and “upper” limits defined in th8est Par anet er s/ Specs menu. Seé Sending Test
Resultsto a Printer" on page 154.

* Press k2%ave) and enter a file name to save the test result to a PC card. To enter the
file name, use the characters in @®i ces: list. Position the cursor in front of the
desired characters and press the knob to enter each character. Thé&osel€at the
top of the choices list).

After saving the file to the PC card, you can transfer the file to a PC or printer or view
it on the Test Set's display. Sedow to Transfer a Data Collection Filefrom a PC

Card" on page 66 or " How to View a Screen Image File on the Test Set's

Display" on page 68

NOTE: The test results can be directly sent to a PC via the Test Set's SERIAL 9 port or to a PC card.
When you review the test results, you can see the “lower” and “upper” limits defined in the
Test Par anet er s/ Specs menu. Seé Sending Test Resultstoa PC" on page 156 or
" Sending Test Resultsto a PC Card" on page 159.

» Press k5one) to return to th@est Sel ecti ons Menu screen.

NOTE: You may use k3Kage Up) or k4 Page Down) when you review the test results.
0
@
)
e
=
(@]
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Figure19

TESTS

[IBEASIC Controller]

I8 P'rint

Oote [MMsOD0-Y%Y]

061998

Time [HH.

B Page Dowm

Rz Lul-REFU -43.54 dEBEm
Fx IF Lwl1-BSCH -2.02 dBm
Rz CsH-BSCAH
Center to -200KHz 51.96 dB 1 EEE
Center to +200KH=z 53.0%9 dB
T=x IF Lwl-BSCH -10.253 dEBEm
T= Lwl-UDCA -16.93 dEBEm
- 1-3 - —_— —
TESTS [IBHASIC Controller)

Y Print
Tx Lwl-HFAU-Caurling -17.46 dBn H Save |
Tx Lul—THHU—Couplinq‘ -5.17 dBn
T Spurious-T¥HU ~ ¥V — — — — — — — — —_ - —
Center to -885KHz £3.32 dB
Center to +885KHz £3.38 dB E] Page Tp
Center to -1.25MHz £3.38 dB
Center to +1.25MHz £3.38 dB
Center to -2.25MHz £3.38 dB
Center to +2.25MHz £3.38 dB [§ Page Down
Ry Srurious
Max ot 4-1750MHz [dBnl
Feak at E800.14 MHz -92.54 dBn
Max at 1750-1720MHz [dEwl B Done |
Feak at 1765.4 MHz -932.43 dBn
Max at 1780-1840MHz [dBEwl
Feak at 1827.55 MHz -932.42 dBn
- 2/3 -
TESTS (IBASIC Controller]
| Print |
Max ot 1840-1870MHz [dEn] [ Save |
Feak ot 1842.44 MHz -93.37 dBm
Max at 1870-2000MHz [dBm]
Peak ot 1882.82 MHz -93.45 dBm
RhosFPilot Onlv-Courling k] Page Up
Filot Only-Rho 9. E+39 F_‘_ _
Rx Moise Fisure 9.E+39 dE F
Code Domoin-Direct
_ 1 I
Points prossed= 19
Paoints failed= 2
S lone |

Test is Aborted by User.
Test time= 715 secs.

- 373 -

An Example of Test Results

If you set theQut put

Resul t For parameter to

Al | , the measurement values
will be shown whether or not

- the results fall inside the

pass/fail limits, but if you set it
to Fai | , the measurement
values will be shown when only
the results fall outside the
limits.

If an“F"” is not shown in the
pass/fail column, the
measurements fall inside
your specified limits (pass).

Thistellsyou that the

L. measurement has been made

at the “Coupling” port.

TheF (Fail) tellsyou that the

| measured value falls

outside of the specified
limits.
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RX Lvl - RXFU Test

The RX Level - RXFU test measures the level of a CW signal at the RX output
(RF OUT) port on the RXFU module.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to " Test Parameter s and Specifications Fields and Their Use" on page 47 for
detailed descriptions.

Parameters:
e Use Power Meter Screen When
e Cenerator CW Signal Level

Specifications (Pass/Fail Limits):
e« Mn Level
e Max Level

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

» ConneciCablel (seepage 43) between the Test SedNT IN port andRF OUT port
on the base station’s RXFB module. You must connect this cable to the sector that you
have selected on tlieest Sel ecti ons Menu.

* ConnectCable 2 (seepage 43) between the Test SelJPLEX OUT port andRF IN
port on the base station’s RXFB module. You must connect this cable to the sector that
you have selected on thiest Sel ecti ons Menu.

Seefigure 4 on page 29 to locate the base station connection ports.
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Select and Run the Test

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.

If yousettheUse Power Meter Screen When parameter to Al ways or Fai |,
the Test Set will show the power meter screen and power levels as numeric values
in units of both dBm and pyW, mwW or W on the display.

The descriptions of the USER keys on this screen are briefly listed below. See
"Running Tests' on page 73 for more detailed information on how to use the
USER keys (softkeys) on this screen.

* Press k1Rr oceed) to proceed to the test results table when you are finished
testing on this screen (sBgure 21).

» Press k2\(ave) to view a plot of power versus frequency.
* Press k3l(apt op) to send control commands to the base station.
e Pressk4Tn Quiet /Tn Loud/Tn O f) to adjust the tone’s volume.

* Press kbAbor t ) to stop the measurement.

TESTS (IBASIC Controller)

e llave
Inrut Sianal: -280 dBnm
Mini-46.00 dBm  Hax:-42.00 dEn
_4353 el Laptop |
Hin:i0.025 uk Max:0.063 uk
T I T
min 0K MoK
Figure 20 Power Meter Screen for RX Level - RXFU M easurement
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Review the Results

1. IfyousettheUse Power Meter Screen When parameter to None or if you
press k1 (Pr oceed) on the power meter screen (see figure 20 on page 80), the Test
Set will show the test result table on the display when the testing is complete. If the
measurement results fall outside the specified limits, the measurement will fail. A
failureisindicated by an F in the P/ F column.

See " Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results
to aPC card.

TESTS [IBASIC Controller)

(fPrint |

Test Fezult

Ex Lul-REFU -43.58 dEm
Foints passed= 1
Foints failed= 0 HDone |
Test iz Comepleted.
- 172 -
Figure2l Test Results Tablefor RX Level - RXFU M easurement

2. Pressk5(Done)toreturntothe Test Sel ecti ons Menu.
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RX IF Lvl - BSCA Test

The RX IF Level - BSCA test measuresthelevel of the 4.95 MHz IF CW signal at
the UDCA RX output port on the UDCB module.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to " Test Parameter s and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:
e Use Power Meter Screen When
e Cenerator CWSignal Level

Specifications (Passg/Fail Limits):
e« Mn Level
e Max Level

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

« ConnectCable 1 (seepage 43) between the Test SettdNT IN port andUDCA RX
OUT port on the base station’s UDCB module. You must connect this cable to the
sector and channel that you have selected omdbé Sel ecti ons Menu.

« ConnectCable?2 (seepage 43) between the Test SelJPLEX OUT port andRF IN
port on the base station’s RXFB module. You must connect this cable to the sector and
channel that you have selected onThst Sel ecti ons Menu.

Seefigure 4 on page 29 to locate the base station connection ports.
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Select and Run the Test

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.

If yousettheUse Power Meter Screen Wien parameter to Al ways or Fai |,
the Test Set will show the power meter screen and power levels as numeric values
in units of both dBm and pyW, mwW or W on the display.

The descriptions of the USER keys on this screen are briefly listed below. See
"Running Tests' on page 73 for more detailed information on how to use the
USER keys (softkeys) on this screen.

* Press k1Rr oceed) to proceed to the test results table when you are finished
testing (sedigure 23).

* Press k2\(ave) to view a plot of power versus frequency.
* Press k3l(apt op) to send control commands to the base station.
e Pressk4Tn Quiet /Tn Loud/Tn O f) to adjust the tone’s volume.

* Press kbAbor t ) to stop the measurement.

TESTS (IBASIC Caontroller)

qave |
Inrut Sianal! -20 dEnm
Mini-4.00 dBEm Moxi0.00 dBm
-2.24 P
Min22398.107 ul Max:1l.000 wh
T I T
mimn O.kK. M
Figure 22 Power Meter Screen for RX |F Level - BSCA M easurement
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Review the Results

1. IfyousettheUse Power Meter Screen When parameter to None or if you
press k1 (Pr oceed) on the power meter screen (see figure 22 on page 83), the Test
Set will show the test result table on the display when the testing is complete. If the
measurement’s results fall outside the specified limits, the measurement will fail. A
failure is indicated by ah in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results

to a PC card.

TESTS (IEBASIC Controller)

(| Print___ |

Ex IF Luwl-BSCH -2:.24 dBn
Points rossed= 1
Foints faoiled= 0 [ Done |
Test is Comrleted.
- 1/2 -
Figure 23 Test Results Tablefor RX |F Level - BSCA Measurement

2. Press k5Qone) to return to th@est Sel ecti ons Menu.
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RX C/N - BSCA Test

The RX C/N - BSCA test measures the signal level at both the carrier

frequency (f.) and f. 200 kHz. The difference between these levels is the RX
carrier-to-noise (C/N) value. This test is measured at the UDCA RX output port
on the UDCB module.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to" Test Parameters and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:
e Use Power Meter Screen When
e Cenerator CW Signal Level

Specifications (Pass/Fail Limits):
* Mn CNRatio

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

« ConnectCable 1 (seepage 43) between the Test SettdNT IN port andUDCA RX
OUT port on the base station’s UDCB module. You must connect this cable to the
sector and channel that you have selected omdb¢ Sel ecti ons Menu.

e ConnectCable2 (seepage 43) between the Test Se¥JPLEX OUT port andRF IN
port on the base station’s RXFB module. You must connect this cable to the sector and
channel that you have selected onTest Sel ecti ons Menu.

See figure 4 on page 29 to locate the base station connection ports.
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RX C/N - BSCA Test

Select and Run the Test

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.

If yousettheUse Power Meter Screen When parameter to Al ways or Fai |,
the Test Set will show the power meter screen and power levels as numeric values
in units of both dBm and pyW, mwW or W on the display.

The descriptions of the USER keys on this screen are briefly listed below. See
"Running Tests' on page 73 for more detailed information on how to use the
USER keys (softkeys) on this screen.

Press k1Fr oceed) to proceed to the test results table when you are finished
testing on this screen (sBgure 25).

Press k2\(ave) to view a plot of power versus frequency.
Press k3l(apt op) to send control commands to the base station.
Press k4Tn Quiet /Tn Loud/Tn O f) to adjust the tone’s volume.

Press k5A4bor t ) to stop the measurement.

TESTS (IBRSIC Controller)

A ave |
Input Sianal: -119 dEm
Min CsH at ++s- 200 KHz:
&.00 dE
S Laptop |
CsH ot -200 KH=z: CrsH ot +200 KHz:
.;iE: l:iEl
5462 0.E- 5566 0.F- (JTn Quiet |
= T
Figure24 Power Meter Screen for RX C/N - BSCA M easur ement
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Chapter 4, Performing CDMA Tests
RX C/N - BSCA Test

Review the Results

1. IfyousettheUse Power Meter Screen When parameter to None or if you
press k1 (Pr oceed) on the power meter screen (see figure 24 on page 86), the Test
Set will show the test result table on the display when the testing is complete. If the
measurement’s result falls outside the specified limits, the measurement will fail. A
failure is indicated by ah in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results

to a PC card.
TESTS (IBRSIC Controller)
(J Print |
Site name... By Save |
Sectorssanas
Chaorneless.s
RBx Pothessas

Ex CAH-BSCH
Center to -200KHz 54.40 dB
Center to +200KHz 353.357 dB

g Done |

Points posszed= 2
Foints foiled= 0

- {52 -

Figure 25 Test Results Tablefor RX C/N - BSCA M easurement

2. Press k5Qone) to return to th@est Sel ecti ons Menu.
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Chapter 4, Performing CDMA Tests

TXIF Lvl - BSCA Test

TX IF Lvl - BSCA Test

The TX IF Level - BSCA test measures the level of the 4.95 MHz IF CDMA
signal at the BSCA TX output port on the CCBB module.

Parameter s and Specifications Used

Making Connections

The following test parameters and specifications are used when running this test.
Refer to " Test Parameter s and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:
e Use Power Meter Screen When

Specifications (Pass/Fail Limits):
e« Mn Level
e Max Level

For running this test, make connections between the Test Set and the base station
asfollows:

e ConnectCable 1 (seepage 43) between the Test SeteNT IN port andBSCA OUT
port on the base station’s CCBB module. You must connect this cable to the sector and
channel that you have selected onThst Sel ecti ons Menu.

Seefigure 4 on page 29 to locate the base station connection ports.
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Select and Run the Test

Chapter 4, Performing CDMA Tests
TXIF Lvl - BSCA Test

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.

NOTE: The Test Set displaysinstructions that prompt you to configure the base station appropriatel y
for this test. You can set the base station to the desired conditions using the Test Set’s laptop
emulator. Press k3 épt op) to enter into the laptop emulator mode from this screen. See
" Laptop Emulator” on page 136 for information on how to send control commands using
the Test Set’s laptop emulator.

You must connect an RS-232 cable between the Test Set's SERIAL 10 port and the base
station’s control port to send the control commands." 8amnect the Test Set for BTS
Control" on page 32.

If you settheUse Power Meter Screen When parameter to Al ways or Fai |,
the Test Set will show the power meter screen and power levels as numeric values
in units of both dBm and pyW, mW or W on the display.

The descriptions of the USER keys on this screen are briefly listed below. See
" Running Tests' on page 73 for more detailed information on how to use the
USER keys (softkeys) on this screen.

Press k1Rr oceed) to proceed to the test results table when you are finished
testing on this screen (s&gure 27).

Press k2\(ave) to view a plot of power versus frequency.
Press k3l(apt op) to send control commands to the base station.
Press k4Tn Quiet /Tn Loud/Tn O f) to adjust the tone’s volume.

Press k5Abor t ) to stop the measurement.
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Chapter 4, Performing CDMA Tests
TXIF Lvl - BSCA Test

TESTS (IBASIC Controller)

[NEroc
e Tave |
Mint-11.50 dBm Mox:-9.30 dBm
_] 044 &) Lartop |
Min:70.795 ul Maxill12.202 uM
89.248 - T
I & ihort |
T T
min O.K- o
Figure 26 Power Meter Screen for TX IF Level - BSCA M easurement

Review the Results

1. IfyousettheUse Power Meter Screen When parameter to None orif you
press k1l (Pr oceed) on the power meter screen (see figure 26 on page 90), the Test
Set will show the test result table on the display when the testing is complete. If the
measurement’s results fall outside the specified limits, the measurement will fail. A
failure is indicated by aR in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results
to a PC card.

TESTS (IBASIC Controller)

[ Print |

B Page Down

T=x IF Lwl-BSCH —-10.55 dBm

Points rPossed=
Points failed=

1
0 S Done |

Test is Comrleted.
—_ 1/2 —_

Figure 27 Test Results Tablefor TX |F Level - BSCA M easur ement

2. Press k5Qone) to return to th@est Sel ecti ons Menu.
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Chapter 4, Performing CDMA Tests
TX Lvl - UDCA Test

TX Lvl - UDCA Test

The TX Level - UDCA test measuresthe level of the CDMA signal at the UDCA
TX output port on the UDCB module.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to " Test Parameter s and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:
e Use Power Meter Screen When

Specifications (Pass/Fail Limits):
e« Mn Level
e Max Level

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

e ConnectCable 1 (seepage 43) between the Test SetdNT IN port andUDCA TX
OUT port on the base station’s UDCB module. You must connect this cable to the
sector and channel that you have selected omdbé Sel ecti ons Menu.

Seefigure 4 on page 29 to locate the base station connection ports.
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Chapter 4, Performing CDMA Tests
TX Lvl - UDCA Test

Select and Run the Test

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.

NOTE: The Test Set displaysinstructions that prompt you to configure the base station appropriately
for this test. You can set the base station to the desired conditions using the Test Set’s laptop
emulator. Press k3. &pt op) to enter into the laptop emulator mode from this screen. See
" Laptop Emulator” on page 136 for information on how to send control commands using
the Test Set’s laptop emulator.

You must connect an RS-232 cable between the Test Set's SERIAL 10 port and the base
station’s control port to send the control commands."S&mnect the Test Set for BTS
Control" on page 32.

If yousettheUse Power Meter Screen When parameter to Al ways or Fai |,
the Test Set will show the power meter screen and power levels as numeric values
in units of both dBm and pyW, mwW or W on the display.

The descriptions of the USER keys on this screen are briefly listed below. See
"Running Tests' on page 73 for more detailed information on how to use the
USER keys (softkeys) on this screen.

* Press k1Rr oceed) to proceed to the test results table when you are finished
testing on this screen (sBgure 29).

* Press k2\(lave) to view a plot of power versus frequency.
* Press k3l(apt op) to send control commands to the base station.
e Pressk4Tn Quiet /Tn Loud/Tn O f) to adjust the tone’s volume.

* Press kbAbor t ) to stop the measurement.
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Chapter 4, Performing CDMA Tests
TX Lvl - UDCA Test

TESTS [IBASIC Controller)

Y Procead
] ave |
Mini-19.50 dBm Moxi-15.50 dBm
-16.96 - T
Min:ll.220 ul Mox:iz28.184 ul
15.265  pmm | B
I o ibort |
T T
min O.K. moH
Figure 28 Power Meter Screen for TX Level - UDCA M easurement

Review the Results

1. IfyousettheUse Power Meter Screen When parameter to None orif you
presskl (Pr oceed) onthe power meter screen (seefigure 28), the Test Set will show
the test result table on the display when the testing is complete. If the measurement’s
results fall outside the specified limits, the measurement will fail. A failure is indicated
by anF in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results
to a PC card.

TESTS (IBASIC Controller)

(JPrinc ]

Site name...
SeCtOFesenss
Chonpel. ... 423
Rx Pathesoa..

EEEEEEEEEEEEEEEEEEEaEEEEaEaaasEasaeee8a8eee=8a8888 @ Fage [owm
Tx Lwl-UDCAH -17.13 dBnm

Points raszed= 1

Foints failed= 0 Hlone |

Test is Comrleted.
- 1/2 -

Figure 29 Test Results Tablefor TX Level - UDCA M easur ement

2. Press k5Qone) to return to th@est Sel ecti ons Menu.
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Chapter 4, Performing CDMA Tests

TX Lvl - HPAU Test

TX Lvl - HPAU Test

The TX Level - HPAU test measures the level of the CDMA signal at the HPAU
output port on the HPAU module.

Parameter s and Specifications Used

Making Connections

NOTE:

The following test parameters and specifications are used when running this test.
Refer to " Test Parameter s and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:

Use Power Meter Screen \When

Base Station Measurenent Port

Coupl i ng Fact or Tabl e - You enter the coupling factors for each of sectors and
channels in this table.

Specifications (Pass/Fail Limits):

M n Level
Max Level

For running this test, make connections between the Test Set and the base station
asfollows:

ConnectCable 1 (seepage 43) between the Test SettdNT IN or RF IN/OUT port
andHPAU OUTPUT (RF OUT) port on the base station’s HPAU module. If you set
theBase Station Measurenment Port toHPAU Coupl i ng Port, connect
the Test Set'&ANT IN port to the ‘Sample (H4)” port. If you set theBase

Stati on Measurement Port toHPAU Qut put Port, connect the Test Set's
RF IN/OUT port to the ‘Direct Output (H5)” port.

You must connect this cable to the sector and channel that you have selected on the
Test Sel ections Menu.

If you suspect that the power level at the base station’s direct output exceeds 15 W
(41.77 dBm), you should use a power attenuator and enter the attenuation value into the
Attenuation at HPAU, TXHU parameter onth€nfi gurati on and Setup

menu before running this test.

See figure 4 on page 29 to locate the base station connection ports.
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Select and Run the Test

Chapter 4, Performing CDMA Tests
TX Lvl - HPAU Test

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.

NOTE: The Test Set displaysinstructions that prompt you to configure the base station appropriately
for this test. You can set the base station to the desired conditions using the Test Set’s laptop
emulator. Press k3. &pt op) to enter into the laptop emulator mode from this screen. See
" Laptop Emulator” on page 136 for information on how to send control commands using
the Test Set’s laptop emulator.

You must connect an RS-232 cable between the Test Set's SERIAL 10 port and the base
station’s control port to send the control commands."S&mnect the Test Set for BTS
Control" on page 32.

If yousettheUse Power Meter Screen When parameter to Al ways or Fai |,
the Test Set will show the power meter screen and power levels as numeric values
in units of both dBm and pW, mwW or W on the display.

The descriptions of the USER keys on this screen are briefly listed below. See
"Running Tests' on page 73 for more detailed information on how to use the
USER keys (softkeys) on this screen.

Press k1Fr oceed) to proceed to the test results table when you are finished
testing on this screen (sBgure 31).

Press k2\(ave) to view a plot of power versus frequency.
Press k3l(apt op) to send control commands to the base station.
Press k4Tn Quiet /Tn Loud/Tn O f) to adjust the tone’s volume.

Press k5A4bor t ) to stop the measurement.
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Chapter 4, Performing CDMA Tests

TX Lvl - HPAU Test

This shows that the
coupling port is selected
as Base Station

TESTS (IBASIC Controller)

[JProceed

Tx Lwl-HPAU-Courlinsg

S ave |
L\r/]ba_rsurterrent Port on Min:-21.00 dBm  Max:-15.00 dBn
eTes _
Par anet er s/ Specs 17.93 » EETE
menu. Min:7.943 ul Max:31l.623 ukl
I 2 048 Bl T Duiet
I i Abort

T

Mmin O.K-.
Figure 30 Power Meter Screen for TX Level - HPAU M easurement

Review the Results

This shows that the
coupling port is selected as
Base Station
Measur enent Port on
the Test B
Par anet er s/ Specs
menu.

Figure 3l Test Results Tablefor TX Level - HPAU Measurement

1. IfyousettheUse Power Meter Screen When parameter to None orif you
presskl (Pr oceed) onthe power meter screen (seefigure 30), the Test Set will show
the test result table on the display when the testing is complete. If the measurement’s
results fall outside the specified limits, the measurement will fail. A failure is indicated

by anF in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results

to a PC card.

TESTS (IBASIC Controller!

[JPrint |

Test Result

[ Foints rassed= 1
Foints failed= 0

Teszt is Comrleted.
- 1/2_

Tx Lvl-HPAU-Courlina -17. 98 dBn
B 4

Y lage Doun

= S

2. Press k5Qone) to return to th@est Sel ecti ons Menu.

96

S:\HP8935\E6388A \chapters\Meas_tut.fm5




Chapter 4, Performing CDMA Tests
TX Lvl - TXHU Test

TX Lvl - TXHU Test

The TX Level - TXHU test measures the level of the CDMA signal at the TXHU
output port.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to " Test Parameter s and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:

e Use Power Meter Screen When
e Base Station Measurenent Port
e Al pha Coupling Factor

e Beta Coupling Factor

e Gamma Coupling Factor

Specifications (Pass/Fail Limits):
e Mn Level
e Max Level

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

» ConnectCable 1 (seepage 43) between the Test SetaNT IN or RF IN/OUT port
andTXHU OUTPUT port on the base station’s TXHU module. If you setBhse
Stati on Measurenent Port to TXHU Coupling Port, connect the Test
Set’'sANT IN port to the ‘Sample” port. If you set theBase St ati on
Measur ement Port toTXHU Ant enna Port, connect the Test Sef&- N/
OUT port to the “Tx (ANT)” port.

You must connect this cable to the sector that you have selectedTasthe
Sel ecti ons Menu.

NOTE: If you suspect that the power level at the base station’s antenna port exceeds 15 W
(41.77 dBm), you should use a power attenuator and enter the attenuation value into
Attenuation at HPAU, TXHU parameter onth€nfi gurati on and Setup
menu before running this test.

See figure 4 on page 29 to locate the base station connection ports.
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Chapter 4, Performing CDMA Tests
TX Lvl - TXHU Test

Select and Run the Test

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.

NOTE: The Test Set displaysinstructions that prompt you to configure the base station appropriately
for this test. You can set the base station to the desired conditions using the Test Set’s laptop
emulator. Press k3. &pt op) to enter into the laptop emulator mode from this screen. See
" Laptop Emulator” on page 136 for information on how to send control commands using
the Test Set’s laptop emulator.

You must connect an RS-232 cable between the Test Set's SERIAL 10 port and the base
station’s control port to send the control commands."S&mnect the Test Set for BTS
Control" on page 32.

If yousettheUse Power Meter Screen When parameter to Al ways or Fai |,
the Test Set will show the power meter screen and power levels as numeric values
in units of both dBm and pyW, mwW or W on the display.

The descriptions of the USER keys on this screen are briefly listed below. See
"Running Tests' on page 73 for more detailed information on how to use the
USER keys (softkeys) on this screen.

* Press k1Rr oceed) to proceed to the test results table when you are finished
testing on this screen (sBgure 33).

* Press k2\(lave) to view a plot of power versus frequency.
* Press k3l(apt op) to send control commands to the base station.
e Pressk4Tn Quiet /Tn Loud/Tn O f) to adjust the tone’s volume.

* Press kbAbor t ) to stop the measurement.
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Figure 32

Review the Results

Figure 33

Chapter 4, Performing CDMA Tests
TX Lvl - TXHU Test

TESTS (IBASIC Controller)

(| Proceed
= TN
Hin:-9.20 dEn Mox:-3.80 dEm
-6.16 S Laptop |
Hinil104.713 ul Moxid16.869 ul
I H ibore |
T T
min 0. K. MoK

Power Meter Screen for TX Level - TXHU M easur ement

1. IfyousetthelUse Power

Met er Screen \When parameter to None or if you

press k1l (Pr oceed) on the power meter screen (see figure 32 on page 99), the Test
Set will show the test result table on the display when the testing is complete. If the
measurement’s results fall outside the specified limits, the measurement will fail. A

failure is indicated by aR in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results

to a PC card.

TESTS (IBASIC Controller)

Site names«.
SectoFssssas
Channelsseas
Rx Pathesaas

Tx Lul-TeHU-Courlina -&.14 dBEm
Points rasszed= 1
Points failed= 0

Test is Conmrleted.
_1/2_

| ESTTEE

e Save

B Page Dowm

= EFECE

Test Results Tablefor TX Level - TXHU M easurement

2. Press k5Qone) to return to th@est Sel ecti ons Menu.
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Chapter 4, Performing CDMA Tests
TX Spurious - TXHU Test

TX Spurious- TXHU Test

The TX Spurious - TXHU test measures spurious emissions at frequencies that
are outside the specified CDMA channel, measured at the TXHU output port.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to " Test Parameter s and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:
e Use Power Meter Screen When

Specifications (Pass/Fail Limits):
e Mn at fc +/- 885 kHz
e Mn at fc +/- 1.25 M&
e Mn at fc +/- 2.25 M&

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

» ConnectCable 1 (seepage 43) between the Test Sef IN/OUT port andT XHU
OUTPUT (Tx ANT) port on the base station’s TXHU module. You must connect this
cable to the sector that you have selected ofig¢ls¢ Sel ecti ons Menu.

NOTE: If you suspect that the power level at the base station’s antenna port exceeds 15 W
(41.77 dBm), you should use a power attenuator and enter the attenuation value into the
Attenuation at HPAU, TXHU parameter onth€nfi gurati on and Setup
menu before running this test.

See figure 4 on page 29 to locate the base station connection ports.
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Select and Run the Test
See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on

how to select and run the test.

NOTE:

Chapter 4, Performing CDMA Tests
TX Spurious - TXHU Test

The Test Set displaysinstructions that prompt you to configure the base station appropriately

for this test. You can set the base station to the desired conditions using the Test Set’s laptop
emulator. Press k3. &pt op) to enter into the laptop emulator mode from this screen. See

" Laptop Emulator” on page 136 for information on how to send control commands using

the Test Set’s laptop emulator.

You must connect an RS-232 cable between the Test Set's SERIAL 10 port and the base
station’s control port to send the control commands."S&mnect the Test Set for BTS

Control" on page 32.

This shows that the
measurement results fall
inside of your specified
limits.

This shows that the
measurement results fall
outside of your specified
limits.

Figure 34

If yousettheUse Power Meter Screen When parameter to Al ways or Fai |,
the Test Set will show the power meter screen and power levels as numeric values
in units of both dBm and pW, mwW or W on the display.

The descriptions of the USER keys on this screen are briefly listed below. See
"Running Tests' on page 73 for more detailed information on how to use the

USER keys (softkeys) on this screen.

* Press k1Rr oceed) to proceed to the test results table when you are finished

testing on this screen (sBgure 35).

* Press k2\(ave) to view a plot of power versus frequency.

* Press k3l(apt op) to send control commands to the base station.

e Pressk4Tn Quiet /Tn Loud/Tn O f) to adjust the tone’s volume.

* Press kbAbor t ) to stop the measurement.

TESTS [IBRSIC Contraoller)

¥ Seruricous-TEHL
qyave |
— |— — — =Min at +s-885KHz: Z9.00 dE
Center to -323KH=z! Center to +885KHz:

EE | dE |

£3.84 W% 52.25 % - M
Min at +s-1.23MHz: 3&.00 dE

Center to -1.25HH=z: Center to +1.25MH=z: (YT (uiet |

51.47 % £2.45 T¥
= EEFT

— — — T\HMin at +/-2.25MHz!

Center to —QSM:
53.05

LOW

S5.00 dE

53.54

Center to +2.25MH=z:

LOKW

Power Meter Screen for TX Spurious- TXHU Measurement
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Chapter 4, Performing CDMA Tests
TX Spurious - TXHU Test

Review the Results

1. IfyousettheUse Power Meter Screen When parameter to None or if you
presskl (Pr oceed) onthe power meter screen (see figure 34 on page 101), the Test
Set will show the test result table on the display when the testing is complete. If the
measurement’s results fall outside the specified limits, the measurement will fail. A
failure is indicated by ah in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results
to a PC card.

TESTS (IEBASIC Controller)

(freine

(3 Pace Dowm

Tw SPrurious-THHU

Center to -885KHz 51.07 dB
Center to +883KHz 52.24 dB
Center to -1.25MHz 52.00 dB HDona |
Center to +1.253MHz S1.68 dB
Center to -2.25MHz 53.91 dB F
Center to +2.25MHz 53.91 dB F
- 1/2 -
Figure 35 Test Results Tablefor TX Spurious- TXHU M easurement

2. Press k5Qone) to return to th@est Sel ecti ons Menu.
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Chapter 4, Performing CDMA Tests
RX Spurious Test

RX Spurious Test

The RX Spurious - TXHU test measures spurious emissions which are generated
or amplified inside the BTS, then appear at the RX input port.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to " Test Parameter s and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:
* None used for thistest

Specifications (Pass/Fail Limits):
« Max at 4 - 1750 MHz

« Max at 1750 - 1780 MHz
« Max at 1780 - 1840 MHz
« Max at 1840 - 1870 MHz
« Max at 1870 - 2000 MHz

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

« ConnectCable 1 (seepage 43) between the Test SettdNT IN port andRF INPUT
(RF IN) port on the base station’s RXFB module. You must connect this cable to the
sector that you have selected onTest Sel ecti ons Menu.

Seefigure 4 on page 29 to locate the base station connection ports.

NOTE: This test may include steps that prompt you to disable the RF output of the transmitter.
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Chapter 4, Performing CDMA Tests

RX Spurious Test

Select and Run the Test

Review the Results

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.

1. TheTest Set will show thetest result table on the display when thetesting is complete.
If the measurement’s results fall outside the specified limits, the measurement will fail.
A failure is indicated by ak in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results
to a PC card.

TESTS (IBASIC Controller)

¥ rrine |
Site name... e Gave |
SEeCctoOFessnas
Charnnel.....
Rx Potheoo.. I
|
Daote [MM~-OD-%¥Y¥1 0E2295 Time [HH.MM]1 10.08
Tezt conditions Measured walue PsF

—————————————————————————————————————————————————— E} Pacg= Dowm
Ex SPurious
Max at 4-1750MHz [dEml

Feak ot 1707.&64 WMH=z -92.85 dBnm
Max at 1750-1720MHz [dEml =
Feak ot 1754.5 MHz -93.27 dBnm
Max at 1780-1240MHz [dBml
Feak ot 1788.93 MHz -93.68 dBnm
- 1/2 -

TESTS [(IEASIC Controllerd

W Irint |
Max ot 1840-1370MHz LdBmd Wiave |
Feak at 1842.1%9 MHz -92.80 dBm
Max ot 1870-2000HHz [dBml
Feak at 1894.33 MHz -92.90 dBnm
Y Pace Tp
Foints possed= 5
Foints failed= 0
. 1 I
Test iz Comrleted.
Test time= 6232 secs.
S Done |
- 2/2 -
Figure 36 Test Results Tablefor RX Spurious M easur ement

2. Press k5one) to return to th@est Sel ecti ons Menu.
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Chapter 4, Performing CDMA Tests
Rho/Pilot Only Test

Rho/Pilot Only Test

The Rho/Pilot Only Test performs a suite of CDMA tests on a carrier with only
the pilot channel active (no active traffic or paging channels). Thisis out-of-
service testing of the base station. The tests performed are:;

e Rho (modulation quality)

Rho is a measure of CDMA waveform quality. In this measurement, the modulated
CDMA signal is compared to an ideal reference waveform to determine the
performance of the transmitter’s modulation circuitry.

* Time offset

Time offset measures how well the transmitter’s signal is time-aligned to system time
(GPSR time).

» Frequency error

Frequency error measures the difference between the transmitter’s actual center
frequency and the specified CDMA transmit frequency assignment.

e Carrier feedthrough

Carrier feedthrough is a result of the RF carrier signal feeding through the 1/Q
modulator and getting on the transmitter’s output circuitry without getting modulated.
The most common cause of high carrier feedthrough is I/Q modulator DC offsets.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to " Test Parameters and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:

« Base Station Measurenent Port
e Al pha PN O f set

e« Beta PN O fset

e« Gamma PN O f set

Specifications (Pass/Fail Limits):
e Mx Time Ofset
e Max Freq Error

X U
e« Max Carrier FeedThru )

e Mn Rho )

3
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Chapter 4, Performing CDMA Tests

Rho/Pilot Only Test

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

» Connect the Test SettsVEN SECOND SYNC IN port to the base station’s even
second clock portHVEN_SEC) on the CCBB module.

e Connect the Test SettsXT REF IN port to the base station’s system clock port
(SYS _CLK) on the CCBB module.

» ConnectCable 1 (seepage 43) between the Test SeaNT IN or RF IN/OUT port
andTXHU OUTPUT port on the base station TXHU module. If you setBase
Stati on Measurenent Port toCoupl i ng, connectthe Test Set’sNT IN
port to the ‘Sample” port. If you set theBase St ati on Measurement Port
toDi r ect, connect the Test Set® IN/OUT port to the “Tx ANT” port.

You must connect this cable to the sector that you have selectedTasthe
Sel ecti ons Menu.

NOTE:

If you suspect that the power level at the base station’s antenna port exceeds 15 W
(41.77 dBm), you should use a power attenuator and enter the attenuation value into the
Attenuation at HPAU, TXHUparameter on th€onfi gurati on and Setup

menu before running this test.

See figure 4 on page 29 to locate the base station connection ports.

Select and Run the Test

See " Selecting Tests' on page 71 for the steps on selecting atest and " Running
Tests' on page 73 for running atest.

NOTE:

The Test Set displays instructions that prompt you to configure the base station appropriately
for this test. You can set the base station to the desired conditions using the Test Set’s laptop
emulator. Press k3. &pt op) to enter into the laptop emulator mode from this screen. See

" Laptop Emulator” on page 136 for information on how to send control commands using

the Test Set’s laptop emulator.

You must connect an RS-232 cable between the Test Set's SERIAL 10 port and the base
station’s control port to send the control commands."S&mnect the Test Set for BTS
Control" on page 32.
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Chapter 4, Performing CDMA Tests
Rho/Pilot Only Test

Review the Results

1. TheTest Set will show thetest result table on the display when the testing is complete.
If the measurement’s results fall outside the specified limits, the measurement will fail.

A failure is indicated by aFk in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results

to a PC card.
TESTS [(IBASIC Controller
ABCOEF
Site name... Site_l
Sectores.aa. Alrha
Channelsssas 425
Rz Potheooa. A FPath
Dote CHMsDOsYY]D 062298 Tiwme C[HH.MMI 10.2F7
Test conditions Meaosured walue PsF
RhosPilot Onlv-Courlina
Filat Onlv-Rhao 0.98230
Pilat Onlv-Time Offset 623.33 us F
Pilot Onlv-Frea Error 0.00 Hz
Filat Onlv-Corried FT -34.74 dBE
- 1/2 —_

[y Print

= [

YT age Dowm

= EECE

Test Results Tablefor Rho/Pilot Only M easurement

2. Press k5Qone) to return to th@est Sel ecti ons Menu.
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Chapter 4, Performing CDMA Tests

Rho/Traffic Test

Rho/Traffic Test

Unlike the Rho/Pilot Only test, the Rho/Traffic test performs a suite of CDMA
tests on a carrier with all the CDMA channels active. Thistest isidentical to the
Rho/ Pi | ot Onl y test except it is performed with the base station in-service. The
tests performed are:

Rho (modulation quality)

Rho is a measure of CDMA waveform quality. In this measurement, the modulated
CDMA signal is compared to an ideal reference waveform to determine the
performance of the transmitter’s modulation circuitry.

Time offset

Time offset measures how well the transmitter’s signal is time-aligned to system time
(GPSR time).

Frequency error

Frequency error measures the difference between the transmitter’s actual center
frequency and the specified CDMA transmit frequency assignment.

Carrier feedthrough

Carrier feedthrough is a result of the RF carrier signal feeding through the 1/Q
modulator and getting on the transmitter’s output circuitry without getting modulated.
The most common cause of high carrier feedthrough is I/Q modulator DC offsets.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to " Test Parameters and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:

Base Station Measurenent Port
Al pha PN O f set
Beta PN O f set
Gamma PN O f set

Specifications (Pass/Fail Limits):

Max Time O fset

Max Freq Error

Max Carrier FeedThru
M n Rho
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Chapter 4, Performing CDMA Tests
Rho/Traffic Test

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

» Connect the Test SettsVEN SECOND SYNC IN port to the base station’s even
second clock portHVEN_SEC) on the CCBB module.

e Connect the Test SettsXT REF IN port to the base station’s system clock port
(SYS _CLK) on the CCBB module.

» ConnectCable 1 (seepage 43) between the Test SeaNT IN or RF IN/OUT port
andTXHU OUTPUT port on the base station TXHU module. If you setBase
Stati on Measurenent Port toCoupl i ng, connect the Test Set’sNT IN
port to the ‘Sample” port. If you set theBase St ati on Measurement Port
toDi r ect, connect the Test Set® IN/OUT port to the “Tx ANT” port.

You must connect this cable to the sector that you have selectedTasthe
Sel ecti ons Menu.

NOTE: If you suspect that the power level at the base station’s antenna port exceeds 15 W
(41.77 dBm), you should use a power attenuator and enter the attenuation value into the
Attenuation at HPAU, TXHUparameter on th€onfi gurati on and Setup
menu before running this test.

See figure 4 on page 29 to locate the base station connection ports.

Select and Run the Test

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.
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Chapter 4, Performing CDMA Tests
Rho/Traffic Test

Review the Results

1. TheTest Set will show thetest result table on the display when thetesting is complete.
If the measurement’s results fall outside the specified limits, the measurement will fail.
A failure is indicated by ak in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results

to a PC card.
TESTS (IEASIC Controller)

(frrine |
ABCDEF T g cave |
Site name... Site_1
Sectore s s Alrha
Channel..... 425 = [
FEx Path..... A Fath
Oote [MM-DD~<Y¥Y%]1 062298 Time [HH.MMI 10.34
========z=================z===z====================== |4 [N
Test conditions FsF
RhosTraffic-Courlina
Traffic-Rho 0.93920 =
Traffic-Time Offzet 625.33 us F
Traffic-Frea Error 0.00 H=z
Traffic-Carried FT -33.63 dE

- 1ls2 -
Figure 38 Test Results Table for Rho/Traffic M easur ement

2. Press k5Qone) to return to th@est Sel ecti ons Menu.
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Chapter 4, Performing CDMA Tests
Code Domain Tests

Code Domain Tests

The code domain tests perform a suite of CDMA transmitter tests on the selected
channels and sectors.

Thetests performed are:
* Walsh Code Timing

This test measures the time error of each of the active Walsh channels relative to the
received pilot channel (Walsh channel 0).

* Walsh Code Phase

This test measures the phase difference between each of the active Walsh channels
relative to the pilot channel (Walsh channel 0).

* Maximum Inactive Walsh Code Power

This test measures thelative power of the maximurinactive Walsh code power.
Power levels measured are relative to the total of the signal in a 1.23 MHz bandwidth.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to " Test Parameters and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:
e Base Station Measurenment Port
e J|lnactive Wal sh Code Threshol d

Specifications (Pass/Fail Limits):

« Mx Inactive Wal sh Code
e Max Timng Error

« Max Phase Error
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Chapter 4, Performing CDMA Tests

Code Domain Tests

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

Connect the Test SettsVEN SECOND SYNC IN port to the base station’s even
second clock portHVEN_SEC) on the CCBB module.

Connect the Test SettsXT REF IN port to the base station’s system clock port
(SYS _CLK) on the CCBB module.

ConnectCable 1 (seepage 43) between the Test SetdNT IN or RF IN/OUT port
andTXHU OUTPUT port on the base station TXHU module. If you setBase
Stati on Measurenent Port toCoupl i ng, conenctthe Test Set’sNT IN
port to the ‘Sample” port. If you set theBase St ati on Measurement Port
toDi r ect, conenct the Test Set® IN/OUT port to the “Tx ANT” port.

You must connect this cable to the sector that you have selectedTasthe
Sel ecti ons Menu.

NOTE: If you suspect that the power level at the base station’s antenna port exceeds 15 W
(41.77 dBm), you should use a power attenuator and enter the attenuation value into the
Attenuation at HPAU, TXHUparameter on th€onfi gurati on and Setup
menu before running this test.

Select and Run the Test

Review the Results

See figure 4 on page 29 to locate the base station connection ports.

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.

1. The Test Set will show the test result table on the display when the testing is complete.

If the measurement’s results fall outside the specified limits, the measurement will fail.
A failure is indicated by ak in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results
to a PC card.
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Chapter 4, Performing CDMA Tests
Code Domain Tests

TESTS [IBASIC Controller)

W rrint |
Site name... Site_l e : BT
Sectarssssss Alrha
Channel..... 425
Rz Path.oo.. A Path I
I
Dote [MM-DD-Y¥Y1 0V0398 Time [HH-MMI 16.41

Code Domoin-Courlina
Meosure Timina Offset for Active Walsh Code

Wolzh Code O-Timina 0.00 n=
Wolzh Code 17-Timina -0:25 ns
Measure Phase Error for Active Walsh Code
Walsh Code O-Phose 0.00 mrod
Walsh Code 17-Fhase =1.15 nrod

—_ 1/2 -

TESTS (IBASIC Cantroller)
¥ Print |

Tezt R Alt
Measure Power for Inactive Walsh Code Hcave ]

Lorsest Inactive MWolsh Code(32): -35.23 dB

Foints raszed= 4
Foints failed= 0

Test is Completed.

Test time= 74 secs. 1 I
QJrone |
- 2s2 -
Figure 39 Test Results Tablefor Code Domain M easurement

2. Pressk5 (Done) toreturntothe Test Sel ecti ons Menu.
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Chapter 4, Performing CDMA Tests
RX Noise Figure Test

RX Noise Figure Test

The sensitivity of the receiver is set by the noise presented to the receiver with the
desired CDMA signal. Noise figure is defined as the ratio of the input signal-to-
noise to the output signal-to-noise of the receiver, and it is measured at the UDCA
RX output port on the UDCB module.

Parameter s and Specifications Used

The following test parameters and specifications are used when running this test.
Refer to " Test Parameters and Specifications Fields and Their Use" on page 47 for
descriptions of these parameters.

Parameters:
* None used for thistest

Specifications (Passg/Fail Limits):
e Max Noi se Figure

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

« ConnectCable 1 (seepage 43) between the Test SetteNT IN port andUDCA RX
OUT port on the base station UDCB module. You must connect this cable to the sector
that you have selected on fhest Sel ecti ons Menu.

e ConnectCable2 (seepage 43) between the Test Se¥JPLEX OUT port andRF IN
port on the base station RXFB module. You must connect this cable to the sector that
you have selected on thest Sel ecti ons Menu.

See figure 4 on page 29 to locate the base station connection ports.
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Chapter 4, Performing CDMA Tests
RX Noise Figure Test

Select and Run the Test

See " Selecting Tests' on page 71 and " Running Tests' on page 73 for the steps on
how to select and run the test.

Review the Results

1. TheTest Set will show thetest result table on the display when the testing is complete.
If the measurement’s results fall outside the specified limits, the measurement will fail.
A failure is indicated by ak in theP/ F column.

See" Reviewing Test Results' on page 77 for detailed information on how to send
the test results table to a PC or printer as a screen image file or to save the test results
to a PC card.

TESTS [IBASIC Controller)

I8 Print

Site name-..

SectoFsesaas
Channelesaus 42
R Pathe....
Dote [MM-sDDr YYD DB2298 .
s====s==========s====s===ssss=s=ssss=ssss=sss=sss=s The “F” (Fa||)
Test copdirion: ... .. lepzured value | POF tells that the
Rx Moisze Fisure 9.E+99 dB F measurement
Foints possed= 0 e |- results fall
FPoints failed= 1 = Done .

outside of the
Test is Conmpleted. SpeCiﬁed limits.

- 1/2 -
Figure40 Test Results Tablefor RX Noise Figure M easurement

2. Press k5Qone) to return to th@est Sel ecti ons Menu.
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Chapter 4, Performing CDMA Tests
Using the Utilities

Using the Utilities
The following sections describe the utilities which are available in the Software.
The utilities included in the Softwarel$i | i ti es menu are as follows:
* RF Tools
e Laptop Emulator
* PN Offset Search
e Coupling Port Calibration
* Cable Insertion Loss Test
* Check Even Second Clock
* Check 19.6608 MHz Clock
* Check 10 MHz Clock

See" Laptop Emulator," in chapter 5, on page 136 for detailed information on how
to use the laptop emulator.
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Chapter 4, Performing CDMA Tests
RF Tools

RF Tools

You can access the RF Tools program in two places: in the Test Set's ROM, and
in the Software.

* Running the RF Tools program from the Test Set's ROM purges the Software from the
Test Set's memory. You must reload the Software and reconfigure all previous settings
when you exit the RF Tools ROM program.

» Loading the RF Tools program from thiei | i t i es in the Software will temporarily
remove the Software from Test Set's memory, then restore both the Software and all
settings you made in the Software when you exit the RF Tools program.

NOTE: Before running the RF tools program from the Software, insert the PC card containing the
Software’sprocedure andcode files into the Test Set’s front-panel PC card slot. When you
load the RF Tools program in the Software, the Test Set will check your card to make sure the
correct files are on the PC card. To correctly restore the Software when exiting the RF tools,
you must have the PC card which contains the Software procedure and code files inserted in
the PC card slot.

Before running the RF tools, you should save any changesin the Software such as
settings and values on the Conf i gur ati on and Setup, Test Paraneters/
Specs, test item selections, and testing order on the Test Sel ect i ons menus

that you want to use later.

See " Saving/Recalling/Filing a Test Procedure" on page 63 for information on how
to save atest procedure.

The following tests and utilities programs are available in the RF Tools.
e Swept Gain

» Discrete Frequency Insertion Loss

e Swept Insertion Loss

¢ Swept Return Loss

* Cable Fault

* Replot Data Files

* Transfer Stored Data

e SA (Spectrum Analyzer) Self Calibration ON/OFF
e Catalog PC (Memory) Card

» Test Results/PC Utilities Setup
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Chapter 4, Performing CDMA Tests
RF Tools

Select and Run the Test

1. SdectUtilitiesfromthelistof Menus: . (To “select,” turn the knob to move the
cursor to your choice, press the knob to activate your choice.)

2. SelectRF Tool s.

NOTE: This procedure includes steps that prompt you to save any changes in the Software before
running the RF Tools program and insert the PC card which contains the Software procedure
and code files into the Test Set’s front-panel PC card slot.

Press kl1Yes) to load the RF Tools.

4. Press k1CDMRA) to determine the type of instrument. Tded ect Test (Main)
Menu is displayed.

5. Position the cursor at the test you want to run irCiei ces: list.
6. Press k1%el Test) to start the test.
7. Follow the displayed instructions and diagrams to proceed with the test.

Refer to the HP 8935 Reference Guide supplied with the Test Set for details on how to
set the parameters for the specific measurements and how to review the test results of
each measurement.

8. After running the test, press k@i t ) or selecReturn to LA C CDVA PCS
TEST in Choi ces: list. The Test Set will restore the Software.
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Chapter 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 sector
and do not know its PN offset value. This utility has the Test Set tune to the
CDMA channel and search to find the valid PN offset.

Parameter s Used

The following test parameters are used when running thistest.

Making Connections

Esti mat ed Max Power

This parameter specifies the estimated maximum power of the signal which is applied
to the Test Set's input port.

Test Frequency

This parameter is used so the Test Set can tune to the CDMA channel of the base
station and search for the valid PN offset.

For running this test, make connections between the Test Set and the base station
asfollows:

Connect the Test SettsVEN SECOND SYNC IN port to the base station’s even
second clock portfVEN_SEC) on the CCBB module.

Connect the Test SetlSXT REF IN port to the base station’s system clock port
(SYS _CLK) on the CCBB module.

Connect a cable between the Test S&RS IN or RF IN/OUT port and the base
station’s test port. If the base station’s power is less than 0 dBm (for example, the
Sample port of the TXHU module a4 of HPAU module), you must connect the

cable to the ANT IN port. If the base station’s power is greater than 0 dBm (for
example, th@ X Antenna port of the TXHU module dd5 port of the HPAU module),

you must connect the cable to the RF IN/OUT port. The connection diagram shown on
the display is dependent upon the settings oEite nat ed Max Power

param eter.
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Chapter 4, Performing CDMA Tests
PN Offset Search

Select and Run the Test

1. SdectUtilitiesfromthelistof Menus: . (To “select,” turn the knob to move the
cursor to your choice, and press the knob to activate your choice.)

2. SelectPN O f set Search fromtheUtilities Menu.
3. Set the following information, if not already applicable.
O Estimted Max Power
O Test Frequency
4. Press k1Rr oceed).

5. You will be prompted to make connections between the Test Set and base station. Press
k1(Pr oceed) when the connections have been made.

Review the Results

The Test Set will begin searching for the PN offset. Thisis an iterative process
and it may take several seconds before returning the PN offset value. Once the
value has been found, it will be displayed on the screen.

1. When the PN offset value is displayed, pressfclo€eed) then k5 Ret ur n) to
returntoUtilities Menu.
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Chapter 4, Performing CDMA Tests
Coupling Port Calibration

Coupling Port Calibration

The coupling factor is the loss through the directional coupler used to provide the
transmitter signal to the coupling port.

Thisfactor is used when you measure the signal level at the base station’s
coupling ports. It allows the Software to calculate the transmitter’s true output
power. After measuring the coupling factors, you can enter the values into the
fields for the coupling factors on thiest Par anet er s/ Specs menu. See

"Test Parameters and Specifications" on page 45 for information on how to enter
the coupling factors.

This calibration first measures the level at the coupling port, then measures the
level at the antenna or direct output port. The difference in these levels, plus
factors such as attenuation losses, is used to determine the loss through the
coupling port.

Parameter s Used
The following parameter is used when running this test.

e Test Frequency

This parameter is used so the Test Set can tune to the CDMA channel of the base
station.

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

» First, connect the cable between the Test 2dU$ IN port and the base station’s
Coupling (Sample) port. Then connect the cable between the Test BEtISN/OUT
port and the base statiordstenna or direct output port.

NOTE: If you suspect that the power level exceeds 15 W (41.77 dBm) at base station’s antenna or
direct output port, you should use a power attenuator. To calculate the true coupling factor,
you have to add the attenuation value to the measured coupling factor.
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Chapter 4, Performing CDMA Tests

Coupling Port Calibration

Select and Run the Test
1.

Review the Results

Select Uti | ities fromthelist of Menus: . (To “select,” turn the knob to move the
cursor to your choice, and press the knob to activate your choice.)

SelectCoupl ing Port CalibrationfromtheUtilities Menu.
Set the following information, if not already applicable.

O Test Frequency

Press k1Fr oceed).

You will be prompted to disconnect all the cables from the Test Set and make a
connection between the Test Set and base station. Prés®k#®ed) when the
connection has been made.

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

The coupling factor is calculated and displayed at the frequency you specified.
Record this value on alabel next to the coupling port for future use.

1. When testing is completed, press Rt ¢ceed) then k5 Ret ur n) to return to

Uilities Menu.
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Chapter 4, Performing CDMA Tests
Cable Insertion Loss Test

Cablelnsertion Loss Test

Thistest isautility that can be used to measure the loss associated with RF test

cables. Y ou can also measure the insertion | oss of filters and other passive devices
using this utility. This test uses the Test Set’s internal source and measures the
relative loss through the cable or device.

This routine requires the use of two external 6 dB attenuators (pads) and a
calibration cable. These parts are not standard equipment with the Test Set, but
are included in the optional connector kit. S€ennector Kit" on page 133.

Parameter s Used
The following parameter is used when running this test.

e Test Frequency

This parameter is used so the Test Set can tune to the CDMA channel of the base
station.

Select and Run the Test

1. Selectltilities from the list ofMenus: . (To “select,” turn the knob to move the
cursor to your choice, and press the knob to activate your choice.)

2. SelectCabl e I nsertion Loss Test fromtheUtilities Menu.
3. Set the following information, if not already applicable.

[0 Test Frequency
4. Press k1Rr oceed).

5. Follow the displayed instructions and diagram as prompted to make connections and
measurements.

Review the Results
The measured cable lossis displayed as a single numeric value in units of dB.

1. When testing is completed, press Rt ¢ceed) then k5 Ret ur n) to return to
Uilities Menu.
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Chapter 4, Performing CDMA Tests
Check Even Second Clock

Check Even Second Clock

The Check Even Second Clock Signal test is a utility that can check if the even-
second clock is found in the base station.

Parameter s Used
The following parameter is used when running this test.

* None used for thistest

Making Connections

For running this test, make connections between the Test Set and the base station
asfollows:

e Connect a cable between the Test SERSGGER QUALIFIER IN port and the base
station’s even-second clock\EN_SEC) port on the CCBB module of the base
station’s rear panel.

Select and Run the Test

1. SelectUtilities from the list ofMenus: . (To “select,” turn the knob to move the
cursor to your choice, and press the knob to activate your choice.)

2. SelectCheck Even Second C ock fromtheUtilities Menu.
3. Make the connection as displayed then pres®kbgeed).

Review the Results

1. Once the even-second clock has been found in the base station, a meggage (
SECOND CLOCK FOUND) is displayed on the Test Set's display. When the test result
is displayed, press k¢t urn) toreturntddtiliti es Menu.
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Check 19.6608 MHz Clock

Check 19.6608 MHz Clock

The Check 19.6608 MHz Clock test isa utility that can check if the 19.6608 MHz
system clock is found in the system.

Parameter s Used
The following parameter is used when running this test.

* None used for thistest

Making Connections
For running this test, make connections as follows:

e Connect a cable between the Test SEXKS REF IN port and the system clock port
you desire to check.

Select and Run the Test

1. Selectltilities from the list ofMenus: . (To “select,” turn the knob to move the
cursor to your choice, and press the knob to activate your choice.)

2. SelectCheck 19.6608 MHz C ock fromtheUtilities Menu.
3. Make the connection as displayed then pres®kbgeed).

Review the Results

1. Once the system clock has been found in the system, the green “External” indicator
on the Test Set’s front panel will be turned on

2. Press klRroceed)toreturntothéltilities Menu.
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Chapter 4, Performing CDMA Tests
Check 10 MHz Clock

Check 10 MHz Clock

The Check 10 MHz Clock test is a utility that can check if the 10 MHz reference
clock isfound in the system.

Parameter s Used
The following parameter is used when running this test.

* None used for thistest

Making Connections
For running this test, make connections as follows:

e Connect the Test SettsXT REF IN port to the system’s 10 MHz reference port.

Select and Run the Test

1. Selectltilities from the list ofMenus: . (To “select,” turn the knob to move the
cursor to your choice, and press the knob to activate your choice.)

2. SelectCheck 10 MHz O ock fromtheUtilities Menu.
3. Make the connection as displayed then pres®kbgeed).

Review the Results

1. Once the 10 MHz reference clock has been found in the system, the green “External”
indicator on the Test Set’s front panel will be turned on

2. Press klRroceed)toreturntothéltilities Menu.
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CDM A Tests Softwar e Refer ence

This chapter describes detailed operation of the Software that was not covered in
the Chapter 4," Performing CDMA Tests'. Use this chapter as a supplement when
you have questions using the CDMA tests.
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Acronyms List

AcronymsList

BTS - Base Station Transceiver Subsystem
BW - Band Width

CDMA - Code Division Multiple Access
CIN - Carrier to Noise

dB - deciBel

dBm - deciBels with respect to a milliwatt
FA - Frequency Assignment

GPS - Global Positioning System

GPSR - Global Positioning System Receiver
HPA- High Power Amplifier

IF — Intermediate Frequency

PC — Personal Computer

PCS - Personal Communications Services
PN - pseudonoise

RF — Radio Freguency

RX — Receiver

TRX — Transmitter and Receiver

TX — Transmitter

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

128
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Connections
Refer to the following sections for details on making connections:

e "Test Set Connectionsfor Establishing a Timebase" on page 130
e "Connectionsfor BTS Control" on page 132

e "Printer Connection" on page 133

e "Connector Kit" on page 133

« "HardwareAccessory Kit" on page 135
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Test Set Connectionsfor Establishing a Timebase

Figure 41 showsthe most typical configuration for connecting the reference
timebase and even-second clock between the base station and the Test Set. This
configuration utilizes the base station’s clocks for the Test Set'’s reference.

BSCR
| |
ypa  EVEN_SEC
'
: : g g\ CCBB
o SYS CLK SYNCIN
o EVEN SEC
Vo o
ool ,«a—EVEN_SEC
e '~4— SYS CLK CCBB
0

o

Figure4l Connections for Base Station’s Clocks
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Figur e 42 shows the connections to the Test Set when using an HP 58503A GPS
time and frequency reference receiver to establish atime base. This configuration
utilizes a GPS signal for the Test Set’s timebase! S&S Time and Frequency
Reference Receiver" on page 22 for information on why you use the HP 58503A.

SYNCIN

EVEN SEC @

> 0 ©

e

) RFIN/OUT

REF IN I

Figure42 Connections Using an HP 58503A GPS Time and Frequency Reference Receiver
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Connectionsfor BTS Control

Figure 43 illustrates the connections between the Test Set and base station

necessary to send site control commands. Y ou can send control commands

directly from the Test Set’s laptop emulator or alternatively from the keyboard of
the external PC. Seé aptop Emulator” on page 136 for detailed information on

how to use the Test Set’s laptop emulator. To send the commands using the
external PC keyboard, you need to connect the external laptop PC, additionally, to
the Test Set's SERIAL 9 port. Sésite Control Using the Laptop > BTS Mode"

on page 139.

= ——— = BTS
— ‘ User Supplied = =
| ] [ 1]

nil
|

U L
T

' | Rs232 control
V' port of the RFPA
or BSPA card

SERIAL 9
SERIAL 10 RS-232 Cable

Figure43 Connectionsfor Site Control
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Printer Connection
Test results and screen images can be printed to a hard copy (paper). Y ou can
connect a printer through the Test Set’s SERIAL 9, PARALLEL 15, or HP-IB
port. When connecting a printer to the Test Set's SERIAL 9 port, you cannot have
an external laptop PC connected at the same time.

For information on connecting and configuring a printer,"$émv to Setup
External Devices' on page 147.

Connector Kit

A special cable kit supplies serial cables, RF cables and adapters needed to
connect the Test Set for testing while running the Software. Refeble2 on
page 134 for a list of parts included with the cable accessory kit.

NOTE: The cable accessory kit is optional, and is not included with the HP 8935, or HP E6388A
Software. They are bundled together with the HP E6388A if you order the HP E6551A LGIC

CDMA PCS Base Station Test Solution.
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Connections

Table?2 Connection Kit Contents
Part Part Number | Quantity Use

RF Coaxial Cable N(m) to N(m) | 08921-61010 1 Connectsthe BTS antenna port to the Test

3m (10 ft) Set’s RF IN/OUT port or DUPLEX OUT
port to BTS receiver input.

RF Coaxial Cable SMB(f) to E6551-61002 2 Connects BTS even second clock and

BNC(m) 3 m (10 ft) 19.6608 MHz clock to Test Set.

RF Coaxial Cable SMA(m) to E8300-61002 1 Connects the BTS receiver output to the Test

N(m) 3.7 m (12 ft) Set’'s ANT IN or RF IN/OUT port.

Null Modem Cable DB9(f) to 5182-4794 2 Connects the PC's serial port to the Test

DB9(f) 3 m (10 ft) Set's SERIAL 9 and the Test Set SERIAL 10
to BTS serial port.

RF Coaxial Fixed Attenuator 0955-0819 2 Used for cable insertion loss calibration

6 dB N(m) to N(f) routines.

RF Adapter, SMA(f) to N(m) 1250-1250 1 Needed for test cable to adapt to a Type N
connector.

Adapter DB9(m) to DB9(m) 1253-0062 1 Needed for test cable to adapt to a BTS |serial
port.

Adapter N(f) to N(f) 1250-0777 1 Used in the cable insertion loss calibration
routines for determining insertion loss

Velcro Cable Wrap 1400-2157 10 Used for securing and organizing cables for
transporting and during testing.

RF Cable Strain Relief Assy E8300-610Q 2 Used to provide strain relief on RF coaxial
cables connected to the base station.

Verification Guide E6551-90001 1 Used as a checklist for connector kit
contents.

Connection Kit Case E6551-6100 1 Organizes and transports connectors and

cables.

134
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Chapter 5, CDMA Tests Software Reference

Connections

The HP 8935 RF Tools Hardware Accessory Kit contains the equipment
necessary to run the RF Tools programs. Refer to the TesRsft'snce Guide

for more information about the RF Tools programs.

NOTE: The RF Tools hardware accessory kit is optional, and is not included with the HP 8935, or
HP E6388A Software. It can be ordered as Option 001 when the HP E6551A is ordered.
Table3 HP 8935 RF Tools Har dwar e Accessory Kit
Part Part Number Quantity Use
RF Coaxia Cable N(m) to N(m) 8120-8687 2 Used to connect the Test Set to the
0.6 m (2ft) VSWR bridge.
RF VSWR Bridge N(f) 0955-0829 1 Used during return loss test.
Coaxial 50 Q Termination N(m) 1250-2656 1 Used to terminate transmission lines.
Short Circuit N(m) 1250-2655 1 Used to terminate the DUT port of the
VSWR bridge during return loss test.
2-Way Power Splitter N(f) 0955-0827 1 Used during cable fault test.
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Laptop Emulator

L aptop Emulator

Overview

The Test Set hasthe ability to send control commandsto the base station using the

Test Set’s laptop emulator through the SERIAL 10 port. The laptop emulator can
be used instead of (or in conjunction with) a separate laptop PC. This enables you
to perform tests without carrying the laptop PC to the base station. Most of the
control commands for LGIC CDMA PCS base station tests are defined in the
command set of the laptop emulator. This allows yagttthe base station to the
desired conditions adjust the power level during testing.

The Test Set’s laptop emulator uses the IBASIC controller and serial /10
capabilities to emulate a terminal device for communications to the base station.

You can access the laptop emulator by pressingi & (op) during testing or by
selecting the.apt op Enul at or from theUtiliti es menu.

Making Connectionsfor the Laptop Emulator

Connect an RS-232 cable between the Test Set's SERIAL 10 port and the RS-232
port of the BTS control port (RS-232 port on the RFPA or BSCA board). See
" Connectionsfor BTS Control" on page 132.

NOTE: The baud rate of the Test Set’'s SERIAL 10 port is set (fixed) to 9600 for serial communication.
Check that the baud rate of the BTS control port is 9600.

136
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Site Control using the Laptop Emulator

Once the Test Set is connected to the base station, you can send control
commands to the base station using the laptop emulator. Y ou can access the
laptop emulator by just pressing k3 (Lapt op) during testing or by selecting the
Laptop Enul ator intheUtilities menu.

Follow these steps to send commands by selecting the Lapt op Enul at or inthe
Uilities menu:

1. SelectUtilitiesinthelistof Menus: . (To “select,” turn the knob to move the
cursor to your choice, press the knob to activate your choice.).

2. SelectLapt op Enul ator intheUtilities Menu screen. The Software will
instruct you to make a serial connection between the Test Set and base station. If the
connection has been made, proceed to the next step.

3. Press k1Rr oceed). The laptop emulator screen will be displayed {gge e 44 on
page 138).

4. The Test Set is now ready to send control commands to the site and receive the response
from the base station. Select the command you desire to send undepttap
Command: list.

The response of the base station will appear on the Test Set's display whenever
you send the control command. Now, you can set the base station to the desired
conditions or adjust the power level by sending control commands.

The laptop command set includes most of commands necessary to control the
LGIC CDMA PCS base station. The following commands also are available in
the Test Set’s laptop emulator.

 TheEnt er Conmand allows users to enter commands (use quotes if comma is used).

e The<ESC> command provides the same function as the ESC key of the laptop PC
keyboard.

« The<Ent er > command provides the same function as the Enter key of the laptop PC
keyboard.

e The<LapT- BTS> command allows user to enter into the Laptop > BTS mode.
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Laptop Emulator

Figure44

Even though the laptop emul ator provides most common commands needed to
control the site, in some cases you may want to use commands that are not
available in the laptop emulator menu. For one-time use, you can use the Ent er
Command selection in the menu and type-in the command directly. If you need to
use the command more than once, it is probably best to enter the command by
accessing and using the Laptop > BTS mode. See" Site Control Using the L aptop >
BTSMode" on page 139.

I TESTS (IBASIC Controller)
I« e—

Lartor Command! [EEEERESETIEEET
================ Communicotion Log
BEnter Conmand

<ESC>

<Enter:

<LarT-BTS> E) Page Ty |

noccR

3383

atten

PHR_TEST

Yles)

Miaol

yles)

nlal GReturn |

S Full Scr |

Laptop Emulator Screen

NOTE:

In the Test Set'’s laptop emulator screen, the use ®@&34 Up) and k4 Page Down) can
be a time-saver. Press u{ | Scr) to view the full command syntax which is sent or
received from the base station. Presshés (r n) to exit the laptop emulator mode.

138
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Site Control Using the Laptop > BTS Mode

If you have connected an external laptop PC, additionally, to the Test Set's
SERIAL 9 port (seé Connectionsfor Site Control" on page 132) you can use the
<LapT- BTS> (laptop > BTS) mode to bypass Test Set communications to the
base station. The Test Set merely routes the commands back and forth between
the base station and the laptop PC without sending any commands of its own.

This gives you more freedom in sending control commands; you can send any
“type-in” command from the keyboard of the laptop PC. You are not limited to
the built-in commands of the Test Set's laptop emulator.

These are the steps to accessing and using the Laptop > BTS mode:

1. First, make sure that you have connected the external laptop PC to the Test Set's
SERIAL 9 port as shown ifigure 43 on page 132.

2. Prepare your PC for use by starting a communications software application.
3. SelectLapt op Enul ator intheUtilities Menu screen.
4, Select<LapT- BTS> command in the Test Set’'s emulator.

You can now type commands on the external laptop PC. The commands are passed,
via the Test Set to the base station. Response from the base station will appear on the
laptop PC’s monitor, not the Test Set’s display.

NOTE: While using the Laptop > BTS mode, you can no longer choose and send commands from the
Test Set’s laptop emulator. You must first exit the Laptop > BTS mode.

5. When finished using the laptop PC to communicate, pre&d3 ( L<>B) to return
to the laptop emulator mode.

6. If you would like to exit the laptop emulator mode, pressRes (ir n).
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General Software Reference

This chapter contains general Software information and operating instructions for
use with the Test Set. It includes a SOFTWARE MENU screen overview, and
provides instructions for loading test procedures. This chapter also includes the
description on how to setup external devices for data collection.
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SOFTWARE MENU Screen Overview

Continue a paused testx

AN
Access the Test Set help screen.
Selecting Title Bar P . AN Load the Software.

\
selects additional screens— — — — — — — ~ \ \\ \
N\
. N N
See" How to LOAD TEST m
PROCEDURE" on page 143. Flegse zelect o procedure to loao -\ N F.:un Test
N AN
N \ N
N \ A lontinus
~ - LOAD TEST PROCEDURE: \
Select Procedure Locationd \
JCard
Select Procedure Filenome! Librory: Frogrant
\
Dezcrirtiond \

« -+ [CER

CUSTOMIZE TEST PROCEDURE: SET WP TEST SET:

[EL Chonnel Informotion  [HM Execution Cond
W Tezt Farometers N E:ternol Devices
EEEN Order of Tests | 8y Frinter Setup
N Fozz/Fail Limits [BRSIC Chtrl
] Soveslelete Prncedur%

I
Not recommended to access the menus under CUSTOMIZE
TEST PROCEDURE and SET UP TEST SET when using
the HP E6388A Software.

Figure45 Tests Subsystem

Pressing the front-panel M enu key will display the SOFTWARE MENU screen. Thisscreen
allows the user to run the Software, access Help, proceed with a paused procedure, or
access additional test screens.

NOTE: The LGIC CDMA PCS Base Station Software package may not allow to access menus under
CUSTOM ZE TEST PROCEDURE: and SET UP TEST SET: . If youtry to enter amenu
which is not supported with your package, the message “Access to secured test information
denied” will be displayed
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How to LOAD TEST PROCEDURE

SOFTHARE MENU
Pleaze zelect o procedure to lood.

Selects the location
and file name of

the test procedure. H{Continue | o
LOAD TEST PROCEDURE: S
ISelect FProcedure Locationd § @ 9
Cord —+ Q)
Select Procedure Filenamed Librorys: Proarams @ a%
I o
o =7
Description: ® = O
+ EET T 2
@
CUSTOMIZE TEST PROCEOURE: SET UP TEST SET:
[l Chonnel Information [ Exccution Cond
Agl Te:zt Porameters INEE E:tcernol Devices
FEXN) Order of Tests @Y} Frinter Setup
B Pozs/Foil Limits IBASIC Chtrl
[l SovesDelete Procedure
Figure 46 LOAD TEST PROCEDURE
HOWTO See " Troubleshooting the Software Installation” on page 146 for some hints to help

TROUBLESHOOT debug any problems you may have during the installation of the Software.
THE INSTALLATION

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 PC card) and a procedure file name to download into the Test
Set’s memory. Your card comes pre-programmed with 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 press th&id (Test ) from the

USER keys on the Test Set. It will take approximately 20 seconds for the
Software program to be loaded at that time. The program will remain in memory
after a power-down/power-up cycle, unless it is manually deleted or a new
program is loaded.

When you set thA&ut ostart on Power - Up to Yes in the

Configuration and Set up menu of the Software, the Software is
automatically loaded and run whenever the Test Set is turned on. If this parameter
is set toNo, the Test Set will default to its normal power-on state' Se@start

on Power-Up [Yes, No]" on page 42.
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L oading the Software Card

g Press PRESET.

( |
O v o reaton e e T Press POWER.
o Uiy | i (Onright rear corner
i) E E0|¢ of side panel.)
- [5EEnnan
& |8 BOPaE
{ D800
© DoB0
O P,
5 == | eN@OOED
\_ 1L
Insert the Software card. Wait for display to appear
(approximately 20 seconds).
Figure47 L oading the Software Card
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Press the SOFTWARE M enu key to display the
Softwar e M enu screen.

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

SOFTWARE

Reset

Pause/
Continue

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

&

e Position the cursor at Card and select it.

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

Position Choices:
(: N / jCard
= ROM
RAM
Select
) d

Position
(V
) ~\
< LOAD TEST PROCEDURE:
Select Procedure Location:d
Select Procedure Filename:
Select

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

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

Position Thoices: Position L oadine Ti
: oading Time:
( ( L Run Test g
) [ PLG_PCS ) [ ’
/ } Blontinue First time:
\ approximately
20 seconds.
Select Select Miele |
~» ~» After first time:
approximately
15 seconds.
Figure48 Running the Software
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Chapter 6, General Software Reference
Loading the Software Card

Troubleshooting the Softwar e I nstallation

If your Software did not install properly, check the following:

¢ Is power on?
» Isthe PC card inserted in the right direction?

» Isthe PC card firmly seated in the slot? It should slide in loosely, then must be
firmly pushed in to make proper contact.

» Didyou get tothe SOFTWARE MENU screen? Pressing the Pr eset key should
takeyoutothe CDMA ANALY ZER screen, and pressing the M enu key on the
front panel should take you to the SOFTWARE 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 SAtsmbly 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 or in Korea (02-3770-0400), 8:30 am - 5:30 pm.

» Doyousee TESTS (IBASIC Controller) at the top of the display after pressing
k1 (Run Test)?If not, make sure you have specified the correct procedure
location and procedure filename.

146
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How to Setup External Devices

The Test Set and Software offer the ability to send test results to an external
devices such asa PC, printer, or PC card. Sending test resultsto a PC requires a
configured terminal emulator. Y ou can use the BTS laptop utility program
supplied with the Software as one of the PC terminal emulator.

To find out more on this subject:

e See"BTSLaptop Utility Program" on page 148

e See"Sending Test Resultsto aPrinter" on page 154

e See"Sending Test Resultsto a PC or PC Card" on page 156.
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BTS Laptop Utility Program

BTS Laptop Utility Program

The BTS laptop utility program is shipped with the LGIC CDMA PCS Base

Station Test Software on a separate 3.5” disk. This program provides the
capability to use a PC terminal program for displaying the test results from the
Software and capturing the current screen the Test Set is displaying. The program
also provides some other functions that can be used with other BTS Test
Software.

The BTS Laptop Utility provides the LGIC Software with the following
functions:

« Test Set Terminal window to receive the data file from a PC card.

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

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

For additional information on using the BTS laptop utility program after
installation, refer to the on-line Help information for that program.

System Requirementsfor BTS Laptop Utility

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

* 133 MHz Pentium Processor

¢ 16 MBytes or RAM

«  Windows 95 or Windows NT® 4.01 (Intel based)
« Available RS-232 serial port

1. Windows 95 and Windows NT are U.S. registered trademarks of Microsoft Corp.

148
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BTS Laptop Utility Program

Test Set to Laptop PC Connections

Y ou need to connect the Test Set and PC through serial portsto usethe BTS
laptop utility program. Figure 49 shows the Test Set to laptop PC connections.
The laptop PC must aso be connected to the Test Set using a null modem cable.

HP 8935 Side Panel

Computer
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OSER\ALQ /
OSER\ALIDO NSE = Null Modem Cable =] =] —
SERIAL 11 I D D _ ___

fr S =  HPPat#51824794 =L [J—— "

Figure49 Serial Connectionsfor the Test Set and PC

Installing and Configuring the BT S Laptop Utility Program
B

Run

Type the name of a program, folder, or document, and
Windows will oper it for you.

Open:  |CMETSUKBtsuli. exe -Debug =
[ | B in Separate fdemon Space

Ok I Cancel | Browsze. .. |

The BTS laptop utility program comes compressed on an install disk for easy
setup on your laptop. Simply insert the floppy into your drive and select St ar t
then Run, then type A:\Setup. Theinstall shield will lead you through the

installation process.
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After installing the BTS laptop utility program, you need to configure the laptop
PC'’s serial port to communicate with the Test Set.

To configure the laptop’s serial port, follow these steps.

1. Load and Runthe BTS laptop utility program in your laptop PC.
2. Clickthe TR( Test Resul t's) button.

3. Select Pr ef er ences and Comm Port Set up. Thefollowing screen will be
displayed. Set the serial port configuration menu settings to work with the Test Set.

f[,— Comm Port Setup ﬂ
— P Switch Test Set 4— — — K
i P R N
o For .
You do not need to £ Comn ; RoFar The parameters under the Test Set field
configure the parameters | & comnz  Gom2 should be configured before communicating
under the Switch field to € Comm3 " Comm3 with the Test Set.
communicate with the :: E”“m; ; Em;
QM Qnn
Test Set. & Commb ¢ Comm &
" Comm 7 = Commn 7
£ Comm 8 € Comm 2
—Baud Rate— —Baud Rate——
© 1200 1200

2400 2400
ok

3600 " 3600 Vo

19200 19200

38400 38400 X Eance'l

57500 " 57500

Help |

Figure50 Serial Communication Port Settings

e Test Set Port - This is the port your laptop uses to communicate with the Test Set.
Choose the port you have connected the cable.

¢ Test Set Baud Rate - This is the speed that the laptop PC communicates with the
Test Set. This value should match the baud rate found on the SoftReareis/
Data Col | ecti on Menu screen. Se&Configuring the Test Set's SERIAL
9 Port" on page 161to configure the Test Set’s SERIAL 9 port. This value will not
automatically adjust during the session. The recommended baud rate is 19200.

NOTE: Only two communication parameters under the “Test Set” field should be
determined before communicating with the Test Set. Note that you do not need to
configure the communication parameters under the “Switch” field for recording the
test results and capturing screen images with HP E6388A Software.
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Descriptions of BTS Laptop Utility Program’s Main Window

The following three functions can be used together with the LGIC CDMA PCS
Software.

« TS (Test Set Terminal) : This screen is used to view the data files transferred from the
PC card. See alsdHow to Transfer a Data Collection Filefrom a PC Card" on
page 66.

e TR(Test Results) : This screen displays the measurement results from the Soft
Before results can be displayed, you must actiate BTS Laptop Utilityin
thePrint/Data Col | ecti on Menu screen of the Software (see below secti@

e SC(Test Set Screen Capture) : This screen captures the current screen that the §
is displaying when therint UTILS key is pressed. If the Software is running, the ]
(Pri nt) or Pause/Continue SOFTWARE key must be pressed first to pause the [d
Software.

o]
9JeM]ljog [elaua9

Activating the Test Set Softwareto Work with the BTS Laptop Utility Program

After installing and configuring the BTS Laptop Utility program on your laptop,

you need to configure the Test Set ‘s Software to send data to the laptop PC. This
is accomplished both by telling the Software to use the BTS Laptop Utility and by
setting the SERIAL 9 port communication parameters.

To select BTS Laptop Utility operation in the Software, follow these steps:

1. Load and run the Software (see" Load and Run theLGIC CDMA PCSBTS Test
Softwar€" on page 33.). The Software’s main menu is displayed.

2. SelectPrint/ Data Col | ecti on from the list ofMenus: . (To “select”, turn the
knob to move the cursor to your choice, and press the knob to activate your choice.)

3. SettheUse BTS Laptop Utility field toYes.

4. SelectSerial Port 9 Settings and setthe Test Set’'s SERIAL 9 port settings
to work with the BTS laptop utility program.

» SetSeri al Baud field to match the baud rate setting on the “Comm Port Setup”
window of the BTS laptop utility program (19200 is recommended).

» SetParity toNone.
» SetData Lengthto8.
» SetStop Lengthtol.

* For baud rates19200, seFl ow Contr ol toXon/ Xof f . For baud rates
>19200, seFl ow Contr ol toHar dwar e.
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Set to “Yes” to use the

BTS laptop utility
program.

Select this parameter 1|
access the SERIAL 9

port Settings menu.

Set the SERIAL 9 port
settings to match the
“Com Port Setup” —pm-

settings in the BTS
laptop utility
program.

TESTE [(IEARSIC Controller

| + I
Perirheral Menu: Site_l
= [
Edit Test Rezults Header
— 1 Use BTS Lomtor Utility sesesesssesenan Tes
{ISeriul Port 9 Settinas |
+ I
#Chnnect the Laptor Serial Port to the Test Set
Sefrial 9 Port to send Test Results to the Lartop.
Tofuse o rrinter turn off BTS Laptoe Utility. JMerus |

Telit Rezults Header:

TESTS [IBASIC Controller)

Seriol Port 9

Bserial Eaud
Pority suerassasnannssssnsnnsnnnnnnns
Data Lenath
Stop Lenath
Flow Control ceeennnnnnsmsnnnnnns HonsKoff

H Deturn

Y ou should now be able to record test results with the Software, transfer the data
from a PC card to view on the laptop PC, and capture Test Set screens through the

BTS laptop utility program screens.
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Test Set Screen Capture with the Laptop Utility Program

The BTS Laptop Utility program provides the capability to capture the Test Set’s screen
images. You can save them as a bit mapped files for your illustrations. Follow these steps

to capture screen images.

« Ifthe Software is running in the Test Set, pres$k1 fit ) or thePause/Continue key
to pause the Software before printing

* Pressthe Test Sefxint UTILS key to send the screen images to the laptop PC.
screen image will be printed on the “Test Set Screen Capture” screen of the B

laptop utility program.
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Sending Test Resultsto a Printer

The test results can be sent directly to a printer through the Test Set’'s SERIAL 9,
PARALLEL 15, or HP-IB port.

To send test results to a printer, you will need to actiSetel Results to
Printer at parameter within the Software after connecting a printer. See
"Making Printer Connections' on page 163 on how to connect printers to the Test
Set.

NOTE: You haveto settheUse BTS Laptop Util ity parameterto No inthePri nt/ Dat a
Col | ecti on menu before activating Send Results to Printer at parameter.
After connecting a printer to a Test Set’s port, follow these steps:
1. SelectPrint/Data Coll ecti onfromthelistof Menus: . (To “select”, turn the
knob to move the cursor to your choice, and press the knob to activate your choice.)
2. SelectSend Results to Printer at field, then select the port you have
connected the printer in th i nt er : menu.
If you select the HP-IB port, you need to match the Test Set's HP-IB address with your
printer's address. Turn the knob or use the DATA keys to change the address when the
HP-IB field is highlighted in th@r i nt er : menu
; TESTS (IBASIC Controller) - Set to “ No” to
_ send test results to
Prints0ata Collection Menui Site_1 [ N .
. ’ I A printer.
Edit Test Reszults Header
Uze BTS Lartor Utility avsvvnnnnanannas Ho
Send Results to Printer aft «eoeaouvanan off
Send Rezults to = I
_ Printer: Select the port you
Serl’lul Fort 9 5 ‘
Print Setum 0ff have connected to
Pcerial 2 AN + [ .
Parallel 15 __ __ | _| " _|_your printer.
HF-IB ¥0%5
= I
Tezt Results Heoder:
Figure51 Sending Test Resultsto a Printer
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3. If you have selected the Ser i al 9 in step 2, you have to check that the Test Set’s
communication settings match those of the printer you are conndé€tyng.have
selected thePar al | el 15 or HP- | B, skip to the next step.

To change the serial port settings, follow these steps:

a SelectSerial Port 9 SettingsinthePrint/Data Collection
Menu screen.

b Setthe Test Set's communication settings to match your printer’s settings.

c Press k5Ret ur n) to return to the previous menu.

9 Jaydeyd

4. SelectPri nter Set up field. Set the following parameters if required:

SIIVISHISHICHS|
9.12M]J0S [elaua9

» Lines/ Page : This field is used to specify how many lines are printed per p|

« FormFeed at Start of Page : Thisfield is used to specify if you want t
printer to make a form feed (blank page) at the start of printing.

» Form Feed at End of Page : This field is used to specify if you want the
printer to make a form feed (blank page) at the end of printing.

5. If you would like to add a title to be printed at the top of the printout, follow these steps:

a SelectEdit Test Results Header inthePrint/Data Coll ection
Menu screen.

b Enter the title for the test result header using the charactergGhdlnees: menu.
Position the cursor in front of the desired characters and press the knob to enter each
character. Then selebone (at the top of the choices list) to finish entering.

The Test Set is now ready to send test results to the printer you have selected.
Resultswill be printed until you setthe Send Results to Printer at toOf f
onthePrint/Data Col |l ecti on Menu.

NOTE: When you press kIP¢ i nt ) key during testing, the images of the Test Set’s current screen
will be printed out to the printer connected.
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Sending Test Resultstoa PC or PC Card

Sometimesit is preferable to record (save) the test results for future reference or
evaluation. The Software package provides the capability to save test resultsto a
PC card installed in the Test Set’s front-panel card slot or to an external PC
connected to the Test Set's SERIAL 9 port.

The ability to save test results stays “on” once you have performed the steps in
" Sending Test Resultstoa PC" on page 156 or " Sending Test Resultsto a PC Card"

on page 159.

Sending Test Resultstoa PC

Test results can be sent to a PC communication program through the Test Set's
SERIAL 9 port. 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 the
Hyper terminaP? in Windows 95 and the BTS Laptop Utility program supplied

with HP E6388A Software.

To save test results to a PC, you must meet the requirements listed below.

« Connect the Test Set's SERIAL 9 to a PC
» Activate and configure the Software for sending test resultsto aPC

» Configure aterminal program to run on aPC

Test Set Connection toa PC

HP 8935 Side Panel

Computer

Com 1 DB9
Serial Connector

SERIAL 9

o

~-{—B Null Modem Cable

SERIAL 10
(0] [}
SERIAL 11

ofltees)o

Com 1 DB9
Serial Connector

1. Hyper terminal is a U.S registered trademark of Microsoft Corp.
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Activating the Softwar e for Sending Test Resultstoa PC

To savetest results to a PC, you will need to activatethe Send Test Results
t o parameter within the Software.

NOTE: You haveto settheUse BTS Laptop Util ity parameterto No inthePri nt/ Dat a
Col | ect i on menu before activating the Send Resul t s t o parameter.

After connecting a PC to the Test Set's SERIAL 9 port, follow these steps:

1. SelectPrint/Data Collectionfromthelistof Menus: . (To “select”, turn the
knob to move the cursor to your choice, and press the knob to activate your chg

2. SelectSend Resul ts to,thenselecBeri al 9 fromtheResul ts: choices.

9dUvlzjoy

9JeM]J0osS |elaua9
9 Jaydeyd

TESTS [(IBASIC Controller)
' =
Set toNo to send

Frints0ata Collection Menu! Site_l e
’ Jp—— test results to a PC.
Edit Test Results Header
Use BTS Laptor Utility +eouvennannannaas Ho
Send Results to Printer at «vsevaanans off
Send REsults £0 vevssnnsnnsnsonsonnans off > I
Serial Port 9 5|Results:
Print Setum
0t f . | Select the
Bserial 9 — = = &= /| = — —|| g H
B B Serial 9 port.

Test Results Header:

Figure52 Sending Test Resultstoa PC
3. SelectSerial Port 9 SettingsonthePrint/Data Collection Menu
screen
4. Set the Test Set's communication settings to match your PC'’s settings.
5. Press k5Ret ur n) to return to the previous menu.

The Test Set is now ready to send the test results to a PC terminal program.

Set Send Results totoOff onthePrint/ Data Menu to stop sending test
resultsto a PC.

NOTE: 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 in which to save the data. The Test Set will not
issue an error message if the PC communications application is not running or configured

properly.
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Configuring PC Terminal Programs

Saving test resultsto a PC requires a configured terminal emulator. The following
steps describe how to set up the Hyper Terminal program in Windows 95. Y ou
may need to refer to the documentation of the Windows 95 to configure the Hyper
terminal program.

1. StarttheHyper Ter ni nal programinthe Accessori es groupin
Windows 95.

2. Select the Hypert r micon.
3. Enter aname and choose an icon for your new connection. Select Ok.

4. Choosetheserial port you have connectedintheConnect i ng Usi ng fieldand
select k.

5. Set the port settings to match the Test Set's SERIAL 9 Port Settings and press
oK.

Now, the test results can be displayed on the Hyper terminal emulator when you
run tests. After receiving the test results, you should save the test results in the
terminal emulator for later use. When you access the Hyper terminal program next
time, select your icon which has been made before in the Hyper terminal screen.

NOTE: See"BTSLaptop Utility Program" on page 148 if you want to use the BTS Laptop
Utility program as a terminal emulator.
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Sending Test Resultsto a PC Card

To send test resultsto a PC card you will need to set Send Results totoPC

Car d within the Software. The Test Set automatically creates data files on the PC
card based on the name you enter at the start of testing. The Software appends

“.TXT" to your file name so that the files are easily recognized on the PC card.

NOTE: Once you have finished with your testing and have the test resultsin files on the PC card, follow
thestepsin" How to Transfer a Data Collection Filefrom aPC Card" on page 66 to transfer
the datafile to a printer or PC.

NOTE: You haveto settheUse BTS Laptop Util ity parameter to No onthe
Print/Data Col | ecti on menubefore activating the Send Resul t s t o parameter.

SIIVISHISHICHS|

9/eM]jOS |elauan
9 Jaydeyd

To send test results to a PC card, follow these steps:

1. Inserta PC card into the Test Set’s front panel card slot. If the card is uninitialize®
"Initializing a PC Card" on page 164

2. SelectPrint/ Data Col | ecti on from the list ofMenus: . (To “select”, turn the
knob to move the cursor to your choice, and press the knob to activate your choice.)

3. SelectSend Results to,then selecPC Card intheResul ts: menu

TESTS (IBASIC Cantroller)
| + I
Set toNo to activate to
Frints0ata Collecti 1 PoBite_l - — |-
PITHOTARE RATIEELLAn Tenu Bie e~ S€nd test results to & P
Edit Test Results Header card
Uze BTS Lartor Utility seossnnnnnnnnnnas Hao .
Send Results to Printer ot wevenvvainss 0ff
Send Results £0 sasvanassrananararanas 0ft = I
Serial Port 9 5|Results:
Print Setur
AR I SelectPC Card.
BFC Cord @ — — — + —|[— — — -
= I
Test Results Heoder!
Figure53 Sending Test Resultsto a PC Card
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4. TheTest Set will display amessage asking for afile nameto store thetest results. Enter
the file name using the charactersin the Choi ces: menu. Position the cursor in front
of the desired characters and press the knob to enter each character. Then select Done
(at the top of the choices list) to finish entering.

The Test Set is how ready to send the test resultsto a PC Card when you run tests.

NOTE: When saving test results to a PC card after running a test, the Send Test Results to

parameter will be automatically turned off. To send more test results to the PC card, you should
reactivatethe Send Resul t s t o parameter.

When you press k2 (Save) key during testing, the images of the Test Set’s current screen will
be saved on the PC card.
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How to Configure a Printer

Configuring the Test Set’s SERIAL 9 Port

TESTS (IBASIC Controller]
I ;
@D
Seriaol Port 9 Settings o O
= I N
Pseriol Boud vevvunrrnnnnrrnnnsniansas 2600 I _%
[P@[FA%% ocooooooooobDOODODOODCOODODOODOOODD Hore a n =
Ooto Length cesveannssnnnannnnansnns 3 bits = 9-. Q
Stor Length sesrvvannrannaananaianny 1 bit = I 2% >
Flow Control ssreensssnnsannsnnrnnnns Haoane 5
®
+ I
HReturn |
Figure54 Serial Port 9 Settings Menu

TheSerial Port 9 Settings menualowsthe user to configure the Test
Set's SERIAL 9 port.

Follow the steps below to configure the Test Set's SERIAL 9 port.

e Serial Baud: This field selects the baud rate.
e Parity : This field specifies the serial communication parity setting.

« Data Lengt h: This field specifies the number of bits used for each word of serial
data.
« Stop Lengt h: This field specifies the number of stop bits (1 or 2).

* For baud rates19200, seFl ow Cont r ol toXon/ Xof f . For baud rates >19200,
setFl ow Cont rol toHar dwar e.
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Printer Setup

Figure55

TESTS (IBASIC Controller)

PBLinez/Faae ]
Form Feed ot start of FPO98 seesnannaann Ha
Form Feed ot end of RO9E cruwavnannaan Yes

-

= I

+ I

g Beturn

Printer Setup Screen

ThePrinter Setup menu alowsthe user to configure the Test Set printer
format. The user can select the number of linesto a page, the form feed location,
and any output headings.

1
2.

Li nes/ Page : Thisfield is used to specify how may lines are printed per page.

Form Feed at Start of Page : Thisfieldis used to specify if you want the
printer to make aform feed (blank page) at the start of printing.

Form Feed at End of Page : Thisfieldisusedto specify if you want the printer

to make aform feed (blank page) at the end of printing.

If you would like to add comments to the beginning of the test results printout, enter
your comments after pressingthe Edit Test Resul ts Header parameter. Do
this by scrolling to the field, pressing the knob, and selecting the characters from the
Choi ces: menu. Scroll to Done when finished and press the knob.

162
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How to Configure a Printer

Making Printer Connections

To connect the Test Set to a printer, follow the connection diagram for the type of

printer your are using.

HP 8935 Side Panel

[o0] L re——
3 oo

Serial Printer

SERIAL 9

O
SERIAL 10
O O

SERIAL 11
.....
XYYy

Serial
Port

Com 1 DB9
Serial Connector

Figure 56 Connectionsfor the Test Set and Serial Printer

HP 8935
Rear Panel

SIIVISHISHICHS|

Parallel Printer

Parallel

DD C2950A GD

(upooino

BEeseoose
o] 2 O]

©)

Figure57 Connectionsfor the Test Set and Parallel Printer

HP 8935

HP-IB Printer Side Panel

! Parallel

Port

=
=
=
=
=
=

;
BEeeceoce
o] 2 O]

Figure58 Connectionsfor the Test Set and HP-IB Printer
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Usinga PC Card

Initializing a PC Card

When a PC card is new or the battery has been removed, then the card must be
initialized to store data. To initialize a PC card, follow these steps.

1. Insert PC card into the front-panel card slot.

2. From the SOFTWARE MENU screen, press the Shift key, then 1/0
CONFIGURE key. The I/0 CONFIGURE screen should be displayed.

3. Sdect For mat Card.

The Test Set will display a message asking “Erase and format the PCMCIA Card?”
(YES/NO)

4. Press thef es On/Off key, located below the knob, to format the card.

The card is formatted when the cursor stops blinking.

Troubleshooting PC Card usage

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

Directory Overflow.

« The PC 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 PC card.

Medi um uninitialized. Do you want to initialize?

e Thisis a card which has either not been initialized or has other information stored on it.
Initializing will overwrite any data which may already be on the card. Press the
Yes On/Off key to initialize the installed card.

Wite protected.

» This card has been write protected (the switch in the “SAFE” position). Slide the write
protect switch into the up position before writing.

Medi um changed or not in drive. No information was | oaded.
e This card has possibly not been inserted properly. Re-insert and try again.

File nanme is undefined. No informati on was | oaded.

There may be no information (files) stored on the card.

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

164
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Troubleshooting

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

Overview

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

"Errors When L oading and Running the Software" on page 167

"Errors While Attempting M easur ements” on page 168
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ErrorsWhen Loading and Running the Software

This group of errors would most often be encountered before you get to the

Software’s Main Menu. They would be most likely to appear the first time you
load and run the Software, as outlined linstallation" on page 25. The errors are
presented with the error text, followed by a description of the cause and followed
by some possible solutions.

«  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
your saved registers. You can do this selectively (one register at a time) or you
clear globally (all storage registers at once).

ysa|qnoui

NOTE: Clearing the registers, whether selectively or globallpeisnanent. You cannot retrieve the
registers once they are deleted. You have an option to save registers to a RAM memory (¢
as well. Consult thelP 8935 Reference Guide for instructions on this procedure.

L 1erwdeyd

Buno

To delete a single register:

1. Press the Recall key from the CDMA ANALYZER screen.

2. Scroll the cursor to the register to be deleted.

3. Press the Yes On/Off key to indicate you want to clear the register.
4. Press the Yes On/Off key again to confirm.

5. The register is cleared.

To delete all saved registers:

1. Press the Recall key.

2. Scrollto*C r Al | * and press the knob.

3. Press the Yes On/Off key to confirm.
4

. All save registers are now cleared.
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ErrorsWhile Attempting M easurements

The following error messages or measurement results can be shown once atest
mode has begun making CDMA measurements:

« Can not correlate to input signal. Check setup.

If the Test Set is unable to correlate the Rho/Pilot Only, Rho/Traffic and Code Domain
power measurements, this error will result. Check the following items and
re-run the tests:

¢ SelectionfoiTest Channel intheTest Sel ecti ons menu. If you select 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.

* No input signal. If you do not connect the input signal to the Test Set's ANT IN or
RF IN/OUT port, the Test Set can not correlate to the input signal. Check that you
have connected the input signal to one of these ports.

* The time offset measurement fails during Rho/Pilot Only or Rho/Traffic test when you
assume that the GPSR of the base station is correctly time-aligned to the GPS time.

« If you have entered an incorrect PN offset value irTénget Par amet er s/
Specs menu, the Test Set will not be able to measure the time offset. You may use
thePN Of fset SearchintheUtilities menu. SeéPN Offset Search"
on page 119.
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Test Cable Loss fieldi3

connections
BTS control adapte2
printers, 163
reference and even-second clotR0)
site equipmen27
Test Set to base statial30
Test Set to PC (serial}56
Test Set to printe 63

connector kit133

coupling factor
alpha sector53
beta sectors3
gamma sectof4

Coupling Factor Table paramet&g,

Coupling Port Calibration utility] 21

cursor control knob37

D

data collection156

See Also test results
dB, acronym defined,28
dBm, acronym defined,28
description of the Softwarég
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equipment FA, acronym defined, 128
cablekit, 133 frequency error, 58, 60, 105, 108
GPS receiver, 22
optional, 21
PC, 22
required, 21

supported printers, 21
error messages
Can not measure code domain tests.,
168
Directory Overflow, 164
File nameis undefined..., 164
Medium changed..., 164
Medium uninitiaized..., 164
Memory Overflow..., 167
Write protected, 164

G

Gamma Coupling Factor parameter, 54
Gamma PN Offset parameter, 57, 59
Generator CW Signal Level parameter,
47, 48, 49

GPS receiver

recommended model, 22

reference input, 42
GPS, acronym defined, 128
GPSR, acronym defined, 128
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hardware
optional, 21
required, 21
HP 58503A GPS Time and Fregquency
Reference, 22
HP E6551A LGIC CDMA PCSBase
Station Test Solution, 21
HPA, acronym defined, 128

If aTest Failsfield, 42
IF, acronym defined, 128
Inactive Walsh Code Threshold
specification, 61

initializing aPC card, 164
insertion loss, 123
installation

Software, 33

Test System, 25

K
kits

cables and adapters, 133
knob

cursor control, 37
Korean PCS band class, 42
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Laptop Emulator utility, 136

level
CW signal, 47, 48, 49
maximum at 1750-1780 MHz, 56
maximum at 1780-1840 MHz, 56
maximum at 1840-1870 MHz, 56
maximum at 1870-2000 MHz, 56
maximum RX |F Level - BSCA, 48
maximum RX Level - RXFU, 47
maximum TX |F Level - BSCA, 50, 51
maximum TX Level - HPAU, 52
maximum TX Level - TXHU, 54
minimum RX |F Level - BSCA, 48
minimum RX Level - RXFU, 47
minimum TX |F Level - BSCA, 50, 51
minimum TX Level - HPAU, 52
minimum TX Level - TXHU, 54
minimun at fc +/- 1.25 MHz, 55
minimun at fc +/- 2.25 MHz, 55
minimun at fc +/- 885 kHz, 55

load Software, 33

loading and running atest procedure, 143

loading and running the Software, 144

M

Max at 1750-1780 MHz specification, 56
Max at 1780-1840 MHz specification, 56
Max at 1840-1870 MHz specification, 56
Max at 1870-2000 MHz specification, 56
Max Carrier FeedThru specification, 58,
60
Max Freq Error specification, 58, 60
Max Inactive Walsh Code specification,
61
Max Level specification
RX IF Level - BSCA, 48
RX Leve - RXFU, 47
TX IF Level - BSCA, 50
TX Level - HPAU, 52
TX Level - TXHU, 54
TX Level - UCDA, 51
Max Noise Figure specification, 62
Max Phase Error specification, 61
Max Time Offset specification, 57, 59
Max Timing Error specification, 61
memory card. See PC card
memory overflow error, 167
menus
BTS Configuration Menu, 36
Configuration and Setup Menu, 36, 41—
44
Print Setup162
Print/Data Collection Men86
Save/Recall/File MenB6, 63-68
Serial Port 9 Settingd61
Test Parameters/Specs MeAG-62
Test Selections Men35
Utilities Menu,36, 116-126
Min at fc +/- 1.25 MHz specificatiorh5
Min at fc +/- 2.25 MHz specificatiorg5
Min at fc +/- 885 kHz specificatiorh5
Min C/N Ratio specificatiord49
Min Level specification
RX IF Level - BSCA48
RX Level - RXFU,47
TX IF Level - BSCA50
TX Level - HPAU,52
TX Level - TXHU, 54
TX Level - UCDA,51
Min Rho specification58, 60

N

noise figurep2
North American PCS band clags,
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operation overview, 20
optional equipment, 21
Output Results For field, 42

P

parameters

Alpha Coupling Factor, 53

Alpha PN Offset, 57, 59

Base Station Meaurement Port, 52, 53,

57,59, 61

Beta Coupling Factor, 53

Beta PN Offset, 57

Coupling Factor Table, 52

Gamma Coupling Factor, 54

Gamma PN Offset, 57, 59

general information, 45

Generator CW Signal Level, 47, 48, 49

Use Power Meter Screen When, 47
PC

compatibility, 22

saving test results to, 156
PC card

catalog, 68

cataloging, 65

initializing, 164

removing files from, 65, 66

saving test results to, 159
PC, acronym defined, 128
PCS, acronym defined, 128
personal computer. See PC
PN offset

alpha sector, 57, 59

beta sector, 57

gamma sector, 57, 59
PN Offset Search utility, 119
PN, acronym defined, 128
power meter

displaying for power adjustments, 47
Print Setup menu, 162
Print/Data Collection Menu

overview, 36
printer

supported models, 21
printing

test results header, 162
product description, 18

R

REF IN Connected To field, 42
referenceinput, 42
reference timebase connections, 130
required equipment, 21
RF Tools utility, 117
RF, acronym defined, 128
rho, 105, 108
pilot only, 58, 60
Rho/Pilot Only test, 105
Rho/Traffic test, 108
run Software, 33
RX C/N - BSCA test, 85
RX IF Level - BSCA test, 82
RX Level - RXFU test, 79
RX Noise Figure test, 114
RX Spurioustest, 103
RX, acronym defined, 128
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Save/Recall/File Menu, 6368
overview,36
Serial Port 9 Settings menl61
softkeys.See USER keys
Software Menu scree42
specifications
Inactive Walsh Code Thresholgt]
Max at 1750-1780 MHZA6
Max at 1780-1840 MHZA6
Max at 1840-1870 MHZA6
Max at 1870-2000 MHZA6
Max Carrier FeedThrig8, 60
Max Freq Errors8, 60
Max Inactive Walsh Codé&1
Max Level, RX IF Level - BSCA48
Max Level, RX Level - RXFU47
Max Level, TX IF Level - BSCAS0,
51
Max Level, TX Level - HPAU52
Max Level, TX Level - TXHU 54
Max Noise Figure62
Max Phase Erro§1
Max Time Offset57, 59
Max Timing Error,61
Min at fc +/- 1.25 MHz55
Min at fc +/- 2.25 MHz55
Min at fc +/- 885 kHz55
Min C/N Ratio,49
Min Level, RX IF Level - BSCA48
Min Level, RX Level - RXFU47
Min Level, TX IF Level - BSCA50, 51
Min Level, TX Level - HPAU 52
Min Level, TX Level - TXHU,54
Min Rho, 58, 60

T

Test Cable Loss fieldl3
Test Parameters/Specs MeAG; 62

Alpha Coupling Factor paramet&3
Alpha PN Offset parametesy, 59

Base Station Meaurement Port parame-

ter,52, 53,57, 59, 61
Beta Coupling Factor parametéB
Beta PN Offset parametés7
Coupling Factor Table paramet8g,
Gamma Coupling Factor paramete4,
Gamma PN Offset parametéi, 59

55
Min at fc +/- 885 kHz specificatios5
Min C/N Ratio specificatiord49
Min Level specification

RX IF Level - BSCAA8
RX Level - RXFU,47
TX IF Level - BSCA,50
TX Level - HPAU,52
TX Level - TXHU, 54
TX Level - UCDA,51

Generator CW Signal Level parameter, Min Rho specification58, 60

47,48, 49

Inactive Walsh Code Threshold speci-

fication, 61

Max at 1750-1780 MHz specification,
56

Max at 1780-1840 MHz specification,
56

Max at 1840-1870 MHz specification,
56

Max at 1870-2000 MHz specification,
56

Max Carrier FeedThru specification,
58, 60

Max Freq Error specificatio8, 60

Max Inactive Walsh Code specifica-
tion, 61

Max Level specification

RX IF Level - BSCA48

RX Level - RXFU,47
TX IF Level - BSCA,50
TX Level - HPAU,52
TX Level - TXHU, 54

TX Level - UCDA,51

Max Noise Figure specificatioB2

Max Phase Error specificatiofil

Max Time Offset specificatior§7, 59

Max Timing Error specificatior§1l

Min at fc +/- 1.25 MHz specification,
55

Min at fc +/- 2.25 MHz specification,

Use Power Meter Screen When param-

eter,47
test procedures
defined,63
loading and runningl43
recalling,65
removing,65, 66
saving,64
test results
data collection156
header for printout! 62
saving to a PC156
saving to a PC card59
Test Selections Menu
overview,35
time offset,57, 59, 105 108
timebase connection£30
troubleshooting
code domain test§68
memory overflow errorl67
PC card problemd,64
TRX, acronym defined 28
TX IF Level - BSCA test88
TX Level - HPAU test94
TX Level - TXHU test97
TX Level - UDCA test91
TX Spurious - TXHU test]00
TX, acronym defined] 28
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U

Use Power Meter Screen When
parameter, 47

USER keys, 37

utilities
Cable Insertion Loss Test, 123
Check 10 MHz Clock, 126
Check 19.6608 MHz Clock, 125
Check Even Second Clock, 124
Coupling Port Calibration, 121
Laptop Emulator, 136
list of, 18
PN Offset Search, 119
RF Toals, 117

UtilitiesMenu, 116-126
overview,36

w

Walsh code phasé&ll
Walsh code powef,11
Walsh code timingl11
Walsh codes
inactive thresholdg1
maximum inactive leve1l
phase error51
timing error,61
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