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In this Book

Other Books

This book documents the use of the CDMA/PCS Base Station Test Software sup-
plied with the PCS Interface. It focuses specifically on the use of the PCS Inter-
facein testing CDMA/PCS base station equipment.

Chapter 1, Getting Started

This chapter provides the steps for loading and running the CDMA/PCS base station test
software. Start here.

Chapter 2, Making M easurements

After you have the software loaded and running, use this chapter to see each measurement’s
steps for CDMA transmitter and receiver testing.

Chapter 3, Operating Overview

General information on software use is found in this chapter.

Chapter 4, Troubleshooting

This chapter offers reference material to be used if you encounter errors while using the
software.

The following manuals offer more detailed information on the use of the PCS
Interface, Cell Site Test Set, and the CDMA Cellular Adapters:

* HP 83236A or 83236B PCSInterface Operating Manual (p/n 83236-90101)

e HP 8921A Cell Site Test Set User’s Guide (p/n 08921-90022)

e HP 83203B CDMA Cellular Adapter (p/n 83203-90028) or HP 83205A
CDMA Cellular Adapter (p/n 83205-90008)




Conventions
Used in this
Book

Thefollowing terms are used throughout this book:

e Test Set - the HP 8921A Cell Site Test Set.

e Cellular Adapter - the HP 83203B or 83205A CDMA Cellular Adapter.

« PCS Interface - the HP 83236A,B; used to translate PCS signals into the range of the
Test Set.

* Software - the CDMA/PCS Base Station Test Software, described in this book.

e Test System - the combination of a Test Set, a Cellular Adapter, and a PCS Interface.

The Test Set's keys, softkeys, and selection choices in mesenscare shown as
follows:

¢ Akey onthe Test Set’s front panel: TESTS
e A User Key:Mai n Menu (k5)
¢ A selection choice or setting on the CRT displayui prrent Type
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Getting Started

Follow the steps in this chapter to load and run the COMA/PCS BS Test

Software, to connect the test equipment, and to make initial settings to configure
your Test System.
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Chapter 1, Getting Started
Introduction

Introduction

Who should usethe
CDMA/PCSBS
Test Softwar e?

Product
Description

SoftwareOperation
in Brief

If you are installing, commissioning, or maintaining Personal Communication
Services (PCS) sites using the Code Division Multiple Access (CDMA) standard,
this Software will assist you in performing tests of transmitter and receiver
performance.

The HP 83236B CDMA/PCS BS Test Software is an Instrument BASIC
(IBASIC) application used to set up the PCS Interface for transmitter and receiver
measurements on CDMA base station equipment. The Software runs on the Test
Set's internal IBASIC controller to allow you to manually control the PCS
Interface Yhich has no front-panel controls).

This latest revision of the Sofeawe povides support for the North American PCS
channel plans plus two proposed band definitions for use in international PCS
networks.

The CDMA/PCS BS Test Software is designed to run on the HP 8921A Cell Site
Test Set using the HP 83203B or HP 83205A Cellular Adapters (an equivalent
configuration is the HP 8921A Option 600, 601, 603). This combination of test
equipment plus the Software isrhefter referred to as the “Test System.”

This Software does not perform automated measurenud a CDMA base
station; it controls the Test System then allows you to make these measurements
manually using the CDMA test screens. The basic steps are:

Set up the base station and test equipment.
Load and run the Software.

Enter information about your base station.

The Software configures the Test System to test.
Exit the Software and go to the CDMA screens.
Make your CDMA measurement(s).

Thefirst four steps are detailed in this chapter. The remaining steps are presented
in "Making Measurements' in chapter 2.

12



Required
Equipment

You must supply:

Chapter 1, Getting Started
Introduction

[
\
|
|
Meansto control | 25182(2)31)'2 rOaFrJIL 600,
base station and !
oo FEER | HP 8921A with an
' | HP 83203B or 83205A
\ Cellular Adapter.
\
|
[ HP 83236A, B
L N\ | PCS Interface
LT L
=1=1[=1= |
CDMA PCS . \ HP83236A,B
i | CableKit
Base Station. ¢ ; . .
\ 7 Cable Kit /| (Supplied with the
| HP 83236A ,B)
\
- | CDMA PCS Base
| Station Test Software
| (Supplied with the
\ HP 83236A, B)
I§I I I I%I ‘
Cables to connect the base ‘ L abel- A
station to the Test System. | Hp 83;2368 System
(See table below.) | Utility Software
Lo -
Item | Connector at System end Connections
1 N (m) Connects base station’s transmitter test port to PCS Interface’s RF IN/OUT port
2 N (m) Connects PCS interface’s RF IN/OUT port to base station’s receiver test port.
3 BNC (m) Connects Even-Second clock from BS to EVEN SEC/SYNC port on Cellular Adapter.
4 BNC (m) Connects BS Timebase reference to timebase input on the Cellular Adapter.
Figurel
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Chapter 1, Getting Started
Step 1: Make Connections

Step 1: Make Connections

Make the connections between the elements of the Test System and the base
station as shown in figure 2.

NOTE: Thisfigure does not illustrate all rear-panel connections between the Cellular Adapter and
Test Set. Refer to the Cellular Adapter User's Guide verify these connections.

EVEN SECOND/
SYNCIN

CDMA Base Station

/NN
|||||||| LI1L]]

:.|=.

Even-Second
Clock

Note:

This figure shows the
most common
timebase configuration.
See"An Alternative
Test-System-to-Base-
Station Timebase
Configuration” on page
60.

= 19.6608 MHz Clk
(or other reference)

SYNTH REF IN
10 MHz OUT

HP- 1B —1

10 MHz REF INPUT
10 MHz REF OUTPUT

|

REF IN

Figure2
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Chapter 1, Getting Started
Step 2: Load and Run the CDMA/PCS BS Test Software

Step 2: Load and Run the CDMA/PCS BS Test Software

The next step isto get the CDMA/PCS BS Test Software loaded into the Test Set
and running on the IBASIC controller. Locate the memory card supplied with the
PCS Interface and follow the steps of figure 3 and figure 4.

© @ ©°29 @|©©

Wait for display to Press PRESET. a Insert the

POWER. appear System Utility
(approximately 20 Software card.
seconds).

Continued on the following page

Figure3
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Chapter 1, Getting Started

Step 2: Load and Run the CDMA/PCS BS Test Software

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

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

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

&

0 Position the cursor at Card and select it.

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

Position
( Choices:
B A Bcord
= / ROM
RAM
Dizk
Select
) 1

Position

(V

A&y

e LOAD TEST PROCEDURE:

Select Procedure Location:
Card
Select Procedure Filename:

Select

\@Q{

Position the cursor at Choices:
and select PCSCDMA.

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

Position o Position
olcess
( ( L Run Test
e IPCSCDMA g \Z\i\\ \ P - Loading Time:
/ HXKXXXXX HContinue
YYYYYYYY First time:
approximately
one minute.
Select Select Miele |
Y Y After first time:
approximately
15 seconds.
Figure4
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Chapter 1, Getting Started
Step 2: Load and Run the CDMA/PCS BS Test Software

Navigation of the After the Software has loaded, you should see the CDMA/PCS BS Test
CDMA/PCSBS Software’s main menu screen on theply of the Test Set (see figure 5).

Test Software Important features of this screen are indicated in the figure with notes on their
use.
Main Selection and Cursor Control Entry Fields

Some menu selections open lower-levelSome main menu selections are entry fields. When these
menus, others allow entry of numeric  are selected, a highlighted area appears and you may key
data. To select a menu item, rotate the in a value with the DATA keys, or rotate the knob to

knob until the cursor is front of the change the value in the field. When the desired value is
selection and press the knob. set, press the knob or the ENTER key.

(O Jenamnnunnnnnl mEnnnRRRRRnRn
378 (IBASIC Controller) ———

AvamID \ CJunmn spnnpnnnn ] nnnn |

[

B EooOm

).
X OO
W (\eEEN

Baze Station PH Dffset...... ﬁ -
Search for PN 0ffset —

Go te Seectrun Analvzer @ Present Chan
Go to Seectrun Analyzer & Enter Frea
Go to Code Donain Analvzer Screen
Perforn Auernae Power Heasurenents
Neasure Rho Paransters

Setur COMA Generator
Check Even Second Clock

Horth Anerican Band
TH Freat 1941 RH Frea: 1861

Tuned Frequency USER Keysand their Fields Knob
This area displays the frequency The USER Keys (k1 - k5) correspond ~ The knob controlsthe
settings for the CDMA analyzer to fields 1-5 at the top right corner of cursor position on the
and signal generator. the test screen. They are used for display and is
navigation through menus and for sometimes used to
making selections. In most lower-level ~ make numeric entries.
menus, a “Prev Menu” key is provided
to take you up one menu level.

Figure5 CDMA/PCS Test Software main menu features
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Chapter 1, Getting Started
Step 3: Configure the Software

Step 3: Configurethe Software

Thefirst time you run the Software you must enter information about your setup
and the base station being tested. Use these steps:

select Configuration Information Menu.

From the CDMA PCS Main Menu, scroll to and

Scroll to and select Base Station Reference)
Freq.

CDMA PCSMain Menu

\ Quit
[l Configuration Information Menu
Base Station Channel . ........ 220
Base Station PN Offset........ 16

Search for PN Offset

Go to Spectrum Analyzer @ Present Chan
Go to Spectrum Analyzer & Enter Freq
Go to Code Domain Analyzer Screen
Perform Average Power Measurements
Measure Rho Parameters

Set up CDMA Generator

Check Even Second Clock

Configuration Information Menu

Return to Main Menu
Base Station Channel . ........ 220
\ Base Station PN Offset. ....... 16
|l Base Station Reference Freq. . . 19.6608 MHz
Base Station Reference To .. .. SYNTH REF IN
Base Station Power Out . . .. ... 1.00000 Watt(s)
TX Measurement Path Loss. . . . .. 5dB
RX Measurement Path Loss. ... 4.0dB
Connection Drawing Menu
PCS Band = North American Band
Beep = Off
Save Info To Memory
Load Info From Memory
Purge Info From Memory

Scroll to and select the clock frequency of the
timebase signal at the SYNTH REF IN port.

Scroll to and select Base Station Power Out
and enter the level of your transmitted signal.

Select New Reference Frequency

1
1.2288
2
2.4576
4.9142
5 .
o 8304 Typical rgference
10 frequencies are
15 19.6608 MHz and
Il 19.6608

10 MHz.

Configuration Information Menu

Return to Main Menu

Base Station Channel . ........ 220

Base Station PN Offset. ....... 16

Base Station Reference Freqg. . . 19.6608 MHz
\ Base Station Reference To .. . . SYNTH REF IN

[l Base Station Power Ot ... .. ... O] W att(s)

TX Measurement Path Loss. . .. .. 5dB

RX Measurement Path Loss. ... 4.0dB

Connection Drawing Menu

PCSBand = North American Band/ May be

Beep = Off f

Save Info To Memory approximate.

Load Info From Memory

Continued on the following page
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Chapter 1, Getting Started
Step 3: Configure the Software

Scroll to and select TX Measurement Path Loss. Enter the loss (through cables, couplers, and attenuators)
between your base station’s transmitter test port and the RF IN/OUT port of the PCS Interface.

Configuration Information Menu

Returnto Main Menu

Base Station Channel .. ....... 220

Base Station PN Offset. .. ..... 16

Base Station Reference Freq. . . 19.6608 MHz

Base Station Reference To .. . .. SYNTH REF IN

Base Station Power Ot . . . .. .. 1.00000 Watt(s)
Il TX Measurement Path Loss. .. [iJE dB

RX Measurement Path Loss. . .. 4.0 dB

Connection Drawing Menu

PCS Band = North American Band

Beep = Off

Save Info To Memory

Load Info From Memory

Enter the value into the highlighted
field. The Software will compen-
sate for cable loss, improving
measurement accuracy.

Scroll to and select RX Measurement Path Loss. Enter the loss of the RF cable (include loss through split-
6 ters, and so forth) between your base station’s receiver test port and the RF IN/OUT port of the PCS Interface.

Configuration Information Menu

Returnto Main Menu
Base Station Channdl .. ....... 220
Base Station PN Offset........ 16
Base Station Reference Freq. . . 19.6608 MHz
Base Station Reference To. . .. SYNTH REF IN
Base Station Power Out. ... 1.00000 Watt(s) Enter the value into the highlighted
TX Measurement Path Loss. .. .0.5dB ) .

B RX Measurement Pah Loss .. . PX B ~———— field. The Software will compen-
Connection Drawing Menu sate for cable loss, improving
PCS Band = North American Band measurement accuracy.
Beep = Off
Save Info To Memory
Load Info From Memory

Scroll to and select your band of interest.

e Scroll to and select PCS Band.

See "Selecting a PCS Band" on page 51.

Configuration Information Menu

Return to Main Menu
Base StationChannel .. ....... 220
Base Station PN Offset........ 16
Base Station Reference Freq. . . 19.6608 MHz
Base Station Reference To . .. . SYNTH REF IN
Base Station Power Ot . . . . . .. 1.00000 Weatt(s)
TX Measurement Path Loss . ... 0.5dB
RX Measurement Path Loss. . . . 4.0dB
Connection Drawing Menu

[l PCS Band = North American Band
Beep = Off
Save Info To Memory
Load Info From Memory

PCS Band Selection Men

Il North American Band
Korean Band Proposal 0
Korean Band Proposal 1

19



Chapter 1, Getting Started

Step 3:

Configure the Software

2]

This completes the required entries. You may now save your entries or press the Main Menu (k5) key to return

to the main menu. To save entries see, “Saving Configuration Information to Memory” in Chapter 3.

TESTS (IBASIC Controller

Confisuration Information Henu

Weack to Frevious Menu
Bose Station Channelevvvaenss 220
Bose Station PH Offset . aeuss 18
Bose Station Reference Frea..19.66058 MHz
Bose Station Reference To....SYNTH REF IH
Bose Station Power Oute.eewws 1.00000 Hatt(s)
TA Measurement Fath Loss.«... 3 dB
R4 Measurement Fath Loss..... 4.0 dB
Connection Orauing feny
PCS Band = North American Band
Beer = Off
Save Info To Card
Load Info Frowm Card

- USER~

k1
k2
k3

k4

EEEREEE

User keys 1-5
correspond

to the fields
on the top
right corner of
the test set
screen.
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Chapter 1, Getting Started
Step 4: Perform CDMA Tests

Step 4: Perform CDMA Tests

Now that you have successfully run the Software and entered your configuration
values, you can go on to making CDMA measurements. Refer to chapter 2,
"Making Measurements' to see detailed steps for performing CDMA

measurements.
If You Had If you were unable to load and run the Software or make the required entries, refer
Problems to chapter 4, "Troubleshooting" for help.

21



Chapter 1, Getting Started
Step 4: Perform CDMA Tests
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Making M easur ements

This chapter contains descriptions of the most common receiver and transmitter
tests performed on CDMA base station equipment. For each test, requirements
are listed and the steps to perform the measurement are provided.
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Chapter 2, Making Measurements
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Oveview

NOTE:

Transmitter
M easur ements

Receiver
M easur ements

Other

Chapter 2, Making Measurements
Overview

This chapter presents measurement tasks most commonly performed when testing
CDMA/PCS base station equipment. The measurements are separated by type:
transmitter tests, followed by the receiver tests. For descriptions of general
Software use, refer to chapter 3, "Operating Overview".

The test procedures outlined in this chapter require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".

e "Average Power" on page 26

¢ "Modulation Quality (Rho)" on page 28
¢ "Code Domain Power" on page 30

e "Code Domain Timing" on page 32

¢ "Code Domain Phase" on page 34

e "Transmit Spectrum" on page 36

« "Receiver Sensitivity" on page 40
« "Receiver Performance in Additive Noise" on page 42

e "Search for PN Offset" on page 44
¢ "Check Even-Second Clock" on page 46

25



Chapter 2, Making Measurements
Average Power

Average Power

Overview Average power is atime-averaged broadband measurement of the transmitted
signal strength at the RF IN/OUT port on the front panel of the PCS Interface.
The average power measurement is “uncorrelatedties not require the
reference signals (Even-Second clock and 19.6608 MHz timebase) needed for
other tests.

=.|=.

Transmitter Port

]

Figure 6

CAUTION: Before performing any transmitter measurements, make sure that the power level applied
to the RF IN/OUT port of the PCS Interface does not exceed the published limit. For
CDMA base station signals thisis 1 Watt (+30 dBm). Y ou may have to use an external
attenuator or directiona coupler, depending on the power output for your transmitter.
Signal levels greater than the specified maximum can cause damage to the test equipment.

NOTE: The test procedures outlined in this section require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".

Requirements ¢ You should know the following about your base station and setup:
0 The base station channel number setting.
¢ You must have a means of controlling the base station to turn on the transmitter, set the
channel number, and so forth.

26



Chapter 2, Making Measurements
Average Power

Steps 1 Connect the equipment as shown in figure 6.
2 Inthe main menu, enter the Base St ati on Channel number for the transmitter
being tested.
Set up the base station to transmit on the channel number entered in step 2.
From the main menu, choose Per f or m Aver age Power Measurenents.
5 Theresulting screen (see figure 7) will display average power (in Watts). The average
power displayed is corrected for the loss value entered in the Conf i gur ati on
I nformati on Menu under TX Measurenment Path Loss.
6 You can change the measurement’s units to milliwatts or dBm using USER keys k3 and
k4, respectively.
7 USER key k1 will re-zero the power meter. Ihit necessary to remove power from
the RF IN/OUT port of the PCS Interface to zero the power meter.
If you want to measure average power at another frequency, return to step 2.
9 Press thévhi n Menu (k5) key to return to the main menu.

B~ W

(o]

TESTS (IBASIC Controller)

- I
= [T

1.28 +
Hatts ] Main Menu |

Averoge pOWEr

In this example, loss
through a 20 dB attenuator
was added to an additional

1 dB of cable loss.
Meazurement includes:
\21 dB Measurement Foth Loss

Figure?

Notes To minimize measurement errors due to temperature drift, occasional zeroing of
the power meter isrecommended. An initial zeroing is performed when you enter
the Aver age Power measurement screen. It is not necessary to removethe
signal from the RF IN/OUT port of the PCS Interface for zeroing.

27



Chapter 2, Making Measurements
Modulation Quality (Rho)

M odulation Quality (Rho)

Overview

Figure8

CAUTION:

NOTE:

Requirements

In this measurement, the modulated signal is compared to an ideal, reference
waveform to determine the performance of the transmitter’s modulation circuitry.
Rho values are in the range of 0 to 1. A value of 1 indicates perfect torreta

the reference (high modulation quality). CDMA base station standards require
that transmitters have rho performance of 0.912 or higher.

EVEN SECOND/ (Rear Panel)

SYNC IN
T

=.|=.

Transmitter Port \ SYNTH

Even-Second
Clock

Jooom
oo
[ s |
{1 o |

Time Base

L

RF IN/OUT

Before performing any transmitter measurements, make sure that the power level applied
to the RF IN/OUT port of the PCS Interface does not exceed the published limit. For
CDMA base station signals thisis 1 Watt (+30 dBm). Y ou may have to use an external
attenuator or directiona coupler, depending on the power output for your transmitter.
Signal levels greater than the specified maximum can cause damage to the test equipment.

The test procedures outlined in this section require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".

¢ Synchronization is required, so you must have an Even-Second Clock signal and a
reference timebase (typically 19.6608 MHz) from the base station.
¢ You must have the ability to transmit the pilot channel only (Walsh 0).
¢ You must know the following about the base station and setup:
0 The base station channel number setting.
O The PN Offset for the base-station-under-test. If you do not know the PN Offset,
determine it by selectinearch for PN O f set in the main menu.

28



Steps

Figure9

Notes

Chapter 2, Making Measurements
Modulation Quality (Rho)

1 Connect the equipment as shown in figure 8.

2 Inthe main menu, enter the Base St ati on Channel number for the transmitter
being tested.

3 Alsointhe main menu, enter theBase Station PN O f set.

4 Set up the base station to transmit (pilot only) on the channel number entered in step 2.

5 Verify that the REF UNLOCK light on the front of the Cellular Adapter is not lit.

6 Scroll to and select Measur e Rho Par anet er s screen (seefigure 9).

7 Read the value under the Rho field.

8 ReadthevaluesaftertheTi me of fset,Freq error,andCarrier ft fields.

9 Pressthe Mai n Menu (k5) key to return to the main menu.

TESTS (IBASIC Controller)
with either the knob or o key.

Select o softkev

Rhao

9879

HMoin Nenu

To Screen

Rhao

Time offset
Frea error
Corrier ft

9879
3400 Microzeconds
8.8000 Hertz
-3ar. 0700 4B EHCODER
DECODER
RACDIO IHT

If the message CANNOT CORRELATE appears on the screen, see"CDMA
M easurement not Correlating” in chapter 4, "Troubleshooting, on page 69."

For an on-screen summary of the possible causes and solutions, press the
Di agnose (k4) key.

29



Chapter 2, Making Measurements
Code Domain Power

Code Domain Power

Overview The Code Domain Power measurement shows the relative power in each of the
Walsh channels of atransmitted signal. Signal strength of the Pilot, Paging, Sync,
and Traffic channels are displayed (in dB).

EVEN SECOND/ (Rear Panel)

A\ SYNC IN
Icllllllnll I

Transmitter Port \ SYNTH

Even-Second
Clock

Time Base

]

RF IN/OUT

Figure 10
CAUTION: Before performing any transmitter measurements, make sure that the power level applied
to the RF IN/OUT port of the PCS Interface does not exceed the published limit. For
CDMA base station signals thisis 1 Watt (+30 dBm). Y ou may have to use an external
attenuator or directiona coupler, depending on the power output for your transmitter.
Signal levels greater than the specified maximum can cause damage to the test equipment.
NOTE: The test procedures outlined in this section require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".
Requirements ¢ You must have a means of turning on the base station transmitter and enabling various

Walsh channels (Pilot, Sync, Traffic, and Paging).
e Synchronization is required, so you must have an Even-Second clock signal and a
reference timebase (typically 19.6608 MHz) from the base station.
¢ You must know the following about the base station and setup:
O The base station channel number setting.
O The PN Offset for the base-station-under-test. If you do not know the PN Offset,
determine it by selectinearch for PN O f set in the main menu.

30



Steps

Figurell

Notes

B~ W

»

Chapter 2, Making Measurements
Code Domain Power

Connect the equipment as shown in figure 10.

In the main menu, enter the Base St ati on Channel number for the transmitter
being tested.

Also in the main menu, enter the Base Station PN O f set.

Scroll toand select Go t 0 Code Dommi n Anal yzer Screen.

Verify that the Measur ement field at the bottom of the display isset to Power . If it
is not, scroll down and set it to Power .

Turn on your base station transmitter.

If thesignal iscorrelated, you should see adisplay similar to that of figure 11, showing
the pilot channel’s level (Walsh code 0) and any other Sync, Paging, or Traffic channels
that are active.

To return to the main menu press SHIFT, then k1, then ENTER.

To return to Prodrams press SHIFT kis EMTER.
. T T . . CODE DOMAIN AMALYZER —

Tudt= FEEE
2.41

Fradt EEEE
1.3

Ahnndnnnnnnnnn ... 5 5 L. CarFT B
T e

""""" s iy N I -4 o131
: : : ' RF GEN

I I~ [ IR F AL

: : : : AF AHL

SCOPE

1 e e el = P £~ Fii
10 nHHA A nH UL T on ol | S
= DECODER

Controls Tune Frea Mensurement| Analvzer RADIO IHT
891.000000 Arm Meas

Dizarm

Code domain power display with a number of traffic channels enabled.

TheTune Fr eq displayed at the bottom of the CODE DOMAI N ANAL YZER screen
does not indicate the true tuned frequency of the Test System. The tuned
frequency iscalculated from your entry for Base St ati on Channel and canbe
viewed at the bottom of the main menu screen. Do not make changesto the Tune
Fr eq setting of the CODE DOMAI N ANAL YZER screen.

If you are planning to test Code Domain Timing or Code Domain Phase, you can
usethe Measur enent field to activate them without having to return to the main
menul.

Refer to the HP 83203B or 83205A Cellular Adapter User’'s Gufdemore
details on the use of the Code Domain Power screen.
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Code Domain Timing

Code Domain Timing

Overview

Figure 12

CAUTION:

NOTE:

Requirements

Similar to the Code Domain Power test, this measurement shows the timing

relationship between the various Walsh channels and the Pilot channel.
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Before performing any transmitter measurements, make sure that the power level applied
to the RF IN/OUT port of the PCS Interface does not exceed the published limit. For
CDMA base station signals thisis 1 Watt (+30 dBm). Y ou may have to use an external
attenuator or directional coupler, depending on the power output for your transmitter.
Signal levels greater than the specified maximum can cause damage to the test equipment.

The test procedures outlined in this section require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".

¢ You must have a means of turning on the base station transmitter and enabling various
Walsh channels (such as Pilot, Sync, Traffic, and Paging).

¢ Synchronization is required, so you must have an Even-Second clock signal and a
reference timebase (typically 19.6608 MHz) from the base station.

¢ You must know the following about the base station and setup:
O The base station channel number setting.
O The PN Offset for the base-station-under-test. If you do not know the PN Offset,

determine it by selectinearch for PN O f set in the main menu.
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Chapter 2, Making Measurements
Code Domain Timing

Connect the equipment as shown in figure 12.

In the main menu, enter the Base St ati on Channel number for the transmitter
being tested.

Also in the main menu, enter the Base Station PN O f set.

Scroll toand select Go t 0 Code Dommi n Anal yzer Screen.

Scroll to the Measur enent field at the bottom of the display and set to Ti mi ng (if
not already selected).

Turn on your base station transmitter with the Pilot, Sync, Traffic, and Paging channels
enabled.

Y ou should now see adisplay of relative timing, as shown in figure 13.

If you need to re-scale the vertical resolution, select Cont r ol s: Mar ker and then
scroll to the Ti me/ di v field and select from settings of 1 to 50 ns.

To return to the main menu press SHIFT, then k1, then ENTER.

To return to FProsrams rress SHIFT kils» EMTER.

CODE DOMAIN AMALYZER —

Tnof= FEEE
2.81

Fraot QEEE
1.8

CarFT
-45.2

Measurement | Anolvzer RADIO IHT
Timina Arm Meos
SinalesContMM0i=zarn Hore

Controls
Main
RF In<Ant

TheTune Freq displayed at the bottom of the CODE DOMAI N ANAL YZER screen
does not indicate the true tuned frequency of the Test System. The tuned
frequency iscalculated from your entry for Base St ati on Channel and canbe
viewed at the bottom of the main menu screen. Do not make changesto the Tune
Fr eq setting of the CODE DOMAI N ANAL YZER screen.

If you are planning to test Code Domain Power or Code Domain Phase, you can
usethe Measur enent field to activate them without having to return to the main
menul.

Refer to the HP 83203B or 83205A Cellular Adapter User’'s Gufdemore
details on the use of the CODE DOMAI N ANAL YZER screen.
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Code Domain Phase

Code Domain Phase

Overview Similar to the Code Domain Power measurement, this measurement shows the
relative phase relationship of the various Walsh channels referenced to the pilot
channd (Walsh 0).
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Figure 14
CAUTION: Before performing any transmitter measurements, make sure that the power level applied
to the RF IN/OUT port of the PCS Interface does not exceed the published limit. For
CDMA base station signals thisis 1 Watt (+30 dBm). Y ou may have to use an external
attenuator or directiona coupler, depending on the power output for your transmitter.
Signal levels greater than the specified maximum can cause damage to the test equipment.
NOTE: The test procedures outlined in this section require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".
Requirements ¢ You must have a means of turning on the base station transmitter and bringing up

various Walsh channels (such as Pilot, Sync, Traffic, and Paging).
¢ Synchronization is required, so you must have an Even-Second clock signal and a
reference timebase (typically 19.6608 MHz) from the base station.
¢ You must know the following about the base station and setup:
O The base station channel number setting.
O The PN Offset for the base-station-under-test. If you do not know the PN Offset,
determine it by selectinearch for PN O f set in the main menu.
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Chapter 2, Making Measurements
Code Domain Phase

Connect the equipment as shown in figure 14.

In the main menu, enter the Base St ati on Channel number for the transmitter
being tested.

Also in the main menu, enter the Base Station PN O f set.

Scroll toand select Go t 0 Code Dommi n Anal yzer Screen.

Scroll totheMeasur enent field at the bottom of the display and set to Phase (if not
already selected).

Turn on your base station transmitter with the Pilot, Sync, Traffic, and Paging channels
enabled.

Y ou should now see adisplay of relative phase, as shown in figure 15.

If you need to re-scale the vertical resolution, select Cont r ol s: Mar ker and then
scroll tothe Phase/ di v field and select from settings of 1 to 50 mRad (milliradians).
To return to the main menu press SHIFT, then k1, then ENTER.

To return to Programs press SHIFT kis EMTER.
T T T T T . CODE DOMAIN AMALYZER —
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TheTune Freq displayed at the bottom of the CODE DOMAI N ANAL YZER screen
does not indicate the true tuned frequency of the Test System. The tuned
frequency iscalculated from your entry for Base St ati on Channel and canbe
viewed at the bottom of the main menu screen. Do not make changesto the Tune
Fr eq setting of the CODE DOMAI N ANAL YZER screen.

If you are planning to test Code Domain Power or Code Domain Timing, you can
usethe Measur enent field to activate them without having to return to the main
menul.

Refer to the HP 83203B or 83205A Cellular Adapter User’'s Gufdemore
details on the use of the CODE DOMAI N ANAL YZER screen.
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Transmit Spectrum

Transmit Spectrum

Overview It is often useful to look at the transmitter signal with the spectrum analyzer to see
its overall symmetry and occupied bandwidth, and to identify potential sources of
interference. This section details two methods for accessing the spectrum
analyzer:

« Go to the spectrum analyzer with the current channel as the center frequency, see
"Steps: Go to Spectrum Analyzer @ Present Chan" on page 37

« Go to the spectrum analyzer after entering a new center frequency, see "Steps: Go to
Spectrum Analyzer & Enter Freq" on page 38

N\

:.l:. :.l:.

Transmitter Port

Oooe|
Oooe|
Oooe|
Oooe|
EE=|

L

RF IN/OUT

Figure 16

CAUTION: Before performing any transmitter measurements, make sure that the power level applied
to the RF IN/OUT port of the PCS Interface does not exceed the published limit. For
CDMA base station signals this is 1 Watt (+30 dBm). You may have to use an external
attenuator or directional coupler, depending on the power output for your transmitter.
Signal levels greater than the specified maximum can cause damage to the test equipment.

NOTE: The test procedures outlined in this section require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".

Requirements ¢ You must have a means of turning on the base station transmitter with modulation (if

looking at the transmitted signal).
¢ You must know the following about the base station and setup:
0 The base station channel number setting (if looking at the transmitted signal).
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Chapter 2, Making Measurements
Transmit Spectrum

Connect the equipment as shown in figure 16.

In the main menu, enter the Base St ati on Channel number for the transmitter
being tested.

Turn on your base station transmitter.

Scroll toand select Go t 0 Spectrum Anal yzer @ Present Chan. The
spectrum anayzer display will appear and the center frequency will be set to match the
channel number entered in step 2 (see figure 17).

Usethe Cont r ol s area(set to Mai n) in the lower part of the spectrum analyzer
screen to make changes to the reference level and span settings as desired. Set the
Cont r ol s fieldto Mar ker to use marker functions.

To return to the main menu press SHIFT, then k1, then ENTER.

To return to Programs rpress SHIFT kls EMTER.

T — SPECTRUM AMALYZER —
Atten hold 0 dE =

1941.00000

Lvl
-47.70

Note that the Marker
Freguency readout is
corrected to read the
actud PCSfrequency.

To Screen
RF GEM

RF AHL

AF AHL
SCOPE
SPEC AHL
EHCODER
OECODER

Ref Level RAOIO INT

More

dBm

MHz

Figure 17
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Transmit Spectrum

Steps. Goto
Spectrum Analyzer
& Enter Freq

NOTE:

N

Connect the equipment as shown in figure 16.

Turn on your base station transmitter.

In the main menu, scroll to and select Go t o Spectrum Anal yzer & Enter
Freq.

The PCS Interface analyzer attenuation setting will appear in the field labelled
HP83236 | nput Attenuat or. Thisvalueisoptimized based on your entries for
base station power and cable |l osses. However, you can make changesto thevalueusing
theHP83236 | nput Att enuat or field before going to the spectrum analyzer and
viewing the signal. For example, you may want to reduce the attenuation to improve
the signal strength relative to that of the spectrum analyzer noise floor. Make the
change now if you want a different attenuation value (rangeis O to 40 dB).

Y our change to the attenuation value, if you make one, will only be effective while using
the spectrum analyzer screen. When you return to the main menu, the value will be re-set
to the computed optimum value.

5
6

7

9

Scroll to and select Spect rum Anal yzer Freq.

Enter the frequency of interest using the DATA keys (therangeis 1710 to 1990 MHz)
and press ENTER.

Scroll toand select Go t 0 Spect rum Anal yzer Scr een to seethe spectrum
analyzer display (seefigure 18). The center frequency of the displayed signal matches
the frequency you entered in step 6.

Usethe Cont r ol s area(set to Mai n) in the lower part of the spectrum analyzer
screen to make changes to the reference level and span settings as desired. Set the
Cont r ol s fieldto Mar ker to use marker functions.

To return to the main menu press SHIFT, then k1, then ENTER.

To return to Programs rpress SHIFT kls EMTER.

e (L
: : : v : : : 1941.00000

r — SPECTRUM ANALYZER —
fitten hold 0 dE =
; : ; AHarker
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Figure 18
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Chapter 2, Making Measurements
Transmit Spectrum

For either spectrum analyzer mode (Go To Spectrum Anal yzer @ Present
ChanorGo To Spectrum Anal yzer & Enter Freq), donot make changes

to RF port selections, tune frequency, or other “setup” fields. You may change
spectrum-analyzer-specific settings suclrels | evel , Span, andMar ker .
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Receiver Sensitivity

Receiver Sensitivity

Overview

Figure 19

NOTE:

Requirements

In this test, the CDMA generator sends a calibrated signal to the base station’s
receiver. For a given RF level, the resulting Frame Error Rate (FER) is measured.
Standards specify an FER of 1.0% or less at an RF levdll& dBm.
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The test procedures outlined in this section require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".

You will need a means of reading the Frame Error Rate (FER) from the base station.
The CDMA generator sends a random bit pattern which the base station decodes and
uses to calculate FER. Some means of reading the calculated value is required. Often
this is done via a laptop PC connected to the station equipment by serial or LAN port.
This test requires synchronization between the Test System’s CDMA signal generator
and the base-station-under-test. This is achieved using the Even-Second clock signal
from the base station.

The CDMA generator should be connected directly to the receiver’s input(s). This can
be achieved by connecting to only one input at a time or by using a splitter to connect
to both inputs at once (if there is more than one receiver test port).

You must know the following about your base station and setup:

0 The base station channel number setting.

O The Receiver PN Offset for the base-station-under-test (typically 0).
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Chapter 2, Making Measurements
Receiver Sensitivity

Connect the equipment as shown in figure 19.

In the main menu, enter theBase St ati on Channel number.

Scroll to and select Set up CDMA CGener at or .

Scroll to RF Level and enter the signal generator level for your sensitivity
measurement (in dBm).

Scroll to and set the Gener at or Mbde to Dat a.

Scroll to and set the RX PN O f set , typically to O.

Scroll to and set the Dat a Sour ce to Random

At thistime, the CDMA generator is sending random data at the level you entered in
step 4.

Y ou can now read the calculated FER from the PC or other means.

If desired, usethe RF Level selection to change the signal strength and read the
resulting FER.

To return to the main menu, pressthe Mai n Menu (k5) key.

TESTS [(IBRSIC Controller)

Turhn the knob and either push to szelect 1 I
ghnother meny or wmoke o data entry.
= [
COMA Generator Menu Selections
= I
BReturn to Previous Menu

RF Level = -118.0 dEn + I

Generator Mode = Data
RBi PH Offset = 1] HMain Meny

Oota Source = Random
To Screen

Horth American Band DECODER
Generator Freauency! 1861 RAODIO IHT

The cableloss (including losses through splitters, couplers, and so forth) entered
into the Confi guration | nformati on Menu screen istaken into account
when signal generator RF level settings are made. The level at the PCS Interface
RF IN/OUT port isincreased by the loss amount so the displayed RF level
indicates the true level delivered to the base station’s receiver test port(s).

The fieldRX PN O f set is provided for you to change the offset for your
testing, if required. Normally, mobiles transmit on system time which
corresponds to an offset of O (the default value in the Software menu).
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Receiver Performancein Additive Noise

Overview

Figure21

NOTE:

Requirements

In thistest, the CDMA signal generator is used with the Additive White Gaussian

Noise (AWGN) source to simulate an uplink signal to the base stations’s receiver.
Various levels of signal-to-noise ;) can be used and the resulting Frame

Error Rate (FER) is measured at eagh\g level.
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The test procedures outlined in this section require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".

You will need a means of reading the Frame Error Rate (FER) from the base station.
The CDMA generator sends a random bit pattern which the base station decodes and
uses to calculate FER. Some means of reading the calculated value is required. Often
this is done via a laptop PC connected to the station equipment by serial or LAN port.
This test requires synchronization between the Test System’s CDMA signal generator
and the base-station-under-test. This is achieved using the Even-Second clock signal
from the base station.

The CDMA generator should be connected directly to the receiver’s input(s). This can
be achieved by connecting to only one input at a time or by using a splitter to connect
to both inputs at once (if there is more than one receiver test port).

You must know the following about your base station and setup:

0 The base station channel number setting.

O The Receiver PN Offset for the base-station-under-test (typically 0).
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Receiver Performance in Additive Noise

Make the equipment connections as shown in figure 21.

On the main menu screen, enter the Base St ati on Channel number.

Scroll to and select Set up CDMA CGener at or .

Set the Gener at or Mbde to Eb/ No. Notethat a new field appears called

Eb/ No Level .

Setthe Eb/ No Level ascalled for in the test standard or in your base station test

procedures (for example, 5.5 dB).

Scroll to and set the RX PN O f set , typically to 0.

Scroll to and set the Dat a Sour ce to Random

Setthe RF Level ascalled for inyour test procedure.

At this point, the CDMA signal generator is transmitting with random data and noise.

Read the resulting Frame Error Rate from the base station.

10 If desired, changethe Eb/ No Level according your test procedure and read the
resulting FER value.

11 When finished, return to the main menu by pressing the Mai n Menu (k5) USER key.
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The cableloss (including losses through splitters, couplers, and so forth) entered
into the Confi guration | nformati on Menu screen istaken into account
when signal generator RF level settings are made. The level at the PCS Interface
RF IN/OUT port isincreased by the loss amount so the displayed RF level
indicates the true level delivered to the base station’s receiver test port(s).

The fieldRX PN O f set is provided for you to change the offset for your
testing, if required. Normally, mobiles transmit on system time which
corresponds to an offset of O (the default value in the Software menu).
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Search for PN Offset

Overview If you are unsure of the PN offset for the transmitter and channel you plan to test,
the Software provides this utility to search for and display the PN offset.

EVEN SECOND/ (Rear Panel)

A\ SYNC IN
|l|||L_|| [T

Transmitter Port . SYNTH

EEebcos
= O |2e=e

=
EO OOoDoO

Even-second
Clock

Time Base

RF IN/OUT

Figure 23
CAUTION: Before performing any transmitter measurements, make sure that the power level applied
to the RF IN/OUT port of the PCS Interface does not exceed the published limit. For
CDMA base station signals thisis 1 Watt (+30 dBm). Y ou may have to use an external
attenuator or directional coupler, depending on the power output for your transmitter.
Signal levels greater than the specified maximum can cause damage to the test equipment.
NOTE: The test procedures outlined in this section require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".
Requirements * You must have a means of turning on the base station transmitter with modulation.

¢ You must know the following about the base station and setup:
0 The base station channel number setting.

44



Steps

NOTE:

Notes

Chapter 2, Making Measurements
Search for PN Offset

1 Connect the equipment as shown in figure 23.

2 Inthe main menu, enter theBase St ati on Channel number for the transmitter
being tested.

3 Turn on your base station transmitter (pilot channel must be on).

4 Scroll to and select Search for PN O f set and the Software will begin the
search. The Software will search for the PN offset in segments, displaying a message
on the screen to show which segment is being searched.

5 When the Software has found the PN Offset, you should see a display of the offset:

PN OFFSET = 24

When the Software finds the PN Offset, it will insert the value automatically into the Base
Station PN O f set field onthe main menu screen.

During the search, the following error message will often appear:
Cannot correlate to input signal. Check setup.

Thisis normal for the Search for PN Offset.

If the Software is unable to find the PN Offset, it will display the message:
PN OFFSET NOT FOUND

If you decide to abort (stop) the PN offset search, pressthe Mai n Menu (k5) key.
There can be adelay of several seconds before you see the main menu display.

Seethe section on PN Offset in "CDMA Measurement not Correlating” in chapter
4, "Troubleshooting, on page 69.".
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Check Even-Second Clock

Overview Most CDMA transmitter tests require an Even-Second clock signal from the base
station in order to correlate the measurement. If you are receiving an error stating
Cannot correlate to input signal. Check setup. ,youmay havea
problem with your Even-Second clock signal. This Software utility allows you to
check for avalid clock signal from the base station.

(Rear Panel)
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N\ SYNC IN

Even-Second
Clock

Time Base

]

Figure 24
NOTE: The test procedures outlined in this section require that you have already configured the
Test System as outlined in chapter 1, "Getting Started".
Requirements « This test requires that you temporarily connect the Even-Second clock signal to the
TRIGGER / QUALIFIER IN port of the Cellular Adapter.
NOTE: Be sure to return the Even-Second clock signal to the EVEN SECOND / SYNC IN port of

the Cellular Adapter when finished. The Software will prompt you to make this change.
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Chapter 2, Making Measurements
Check Even-Second Clock

Y ou can start with the connections shown in figure 24. Y ou will get prompts from the
Software to change the Even-Second clock connection when needed.

In the main menu, scroll to and select Check Even Second Cl ock.

Y ou will have to make a change to the connections, as shown on the display. Switch
the Even-Second clock signal from the EVEN SECOND/SYNC IN port to the
TRIGGER/QUALIFIER IN port on the Cellular Adapter. Once you have made the
connection, press the Cont i nue (k2) key.

The Softwarewill begin checking for avalid clock signal. Thiswill take afew seconds.
When it hasfound avalid signal, you will see the message EVEN SECOND CLOCK
FOUND. If the Software finds no valid clock, you will see the message NO CLOCK
FOUND. In that case, see the documentation on your base station to verify that you are
connecting to the correct port and to seeif any switches must be set to enabl e the clock
signal.

To go on, pressthe Cont i nue (k2) key.

Reconnect the Even-Second clock signal connection to the EVEN SECOND/SYNC port
on the Cellular Adapter. After you have donethis, pressthe Cont i nue (k2) key to
return to the main menu.

See the section on the clock timing signal in "CDMA M easurement not
Correlating" in chapter 4, "Troubleshooting, on page 69."
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This chapter describes general operation of the Software.
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Chapter 3, Operating Overview

Overview
Overview
This chapter provides detail on Software operations not covered in chapter 1,
"Getting Started" or chapter 2, "Making Measurements”.
Configuration + "Selecting a PCS Band" on page 51
Information « "Compensating for TX and RX Measurement Path Loss" on page 53
¢ "Saving Configuration Information to Memory" on page 54
¢ "Loading Configuration Information from Memory" on page 55
e "Purging Configuration Information from Memory" on page 56
e "Using Autostart" on page 57
* "Viewing Instrument Connections" on page 58
e "Setting the Test System “Beep™ on page 59
Reference « "An Alternative Test-System-to-Base-Station Timebase Configuration" on page 60
Information
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Selecting a PCS Band

Selecting a PCS Band

NOTE:

Steps

Notes

With the HP 83236B PCS Interface, the Software supports several “channel

plans” used in PCS systems internationally. By selecting the appropriate plan, you
can use channel numbers (rather than frequencies) to tune the signal generator and
analyzer for testing.

If you usethe HP 83236A PCS Interface, only the North American Band is supported, and
the procedure described on this page does not apply.

The band choices in this revision of Software:

e North American Band
e Korean Band Proposal 0
e Korean Band Proposal 1

To select a new PCS Band:

1 From the main menu, scroll to and sel@ohf i gurati on | nformati on Menu.

2 Scroll to and seled®CS Band.

3 Choose one of the band choices by scrolling to it and pressing the knob. The choice will
then appear in th€onfi gurati on | nformati on Menu.

4 To return to the main menu level, pressitaé n Menu (k5) key.

Once you've selected the appropriate channel plan, all you need to do to tune the
Test System is enter the channel number iBy® St ati on Channel field.

The Test System makes the conversion to a frequency and tunes the generator and
analyzer. If you would like to know the frequency settings for a given channel
number and PCS Band combination, refer to table 1 on page 52.
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Selecting a PCS Band

Tablel Channel plansfor PCS Band selections.

PCSBand

Channel Plan

To calculatethetransmitter frequency:

North American Band

Channel range: 0 to 1199
Transmitter frequencies:
1930 to 1989.95 MHz
Offset: —80 MHz
Channel spacing: 50 kHz

TX freg = (channel x 0.05) + 1930 MHz
RX freg = (channel x 0.05) +1850 MHz

Korean Band Proposal 0

Channel range: 0 to 1300
Transmitter frequencies:
1805 to 1870 MHz
Offset: —90 MHz
Channel spacing: 50 kHz

TX freg = (channel x 0.05) + 1805 MHz
RX freq = (channel x 0.05) +1715 MHz

Korean Band Proposal 1

Channel range: 1 to 1300
Transmitter frequencies:
1805 to 1870 MHz
Offset: =90 MHz
Channel spacing: 50 kHz

Channels 1 to 600:

TX freg = (channel x 0.05) + 1840 MHz
RX freq = (channel x 0.05) +1750 MHz
Channels 601 to 1300:

TX = ((channel - 600) x 0.05) + 1805 MHz
RX = ((channel — 600) x 0.05) +1715 MHz
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Compensating for TX and RX M easurement Path L oss

The Software can compensate for losses (through cables, attenuators, couplers,
and so forth) between the Test System and the base station for the best accuracy in
average power and receiver measurements. The loss values are entered into the
Configuration Informati on Menu and are saved to memory if the Save
Info To Menory featureis used.

Requirements Y ou must know the following loss values:

¢ The total loss (in dB) between the base station’s transmitter test port and the
RF IN/OUT port of the PCS Interface.

¢ The total loss (in dB) between the RF IN/OUT port of the PCS Interface and the base
station’s receiver test port.

These values should include losses through any cables, splitters, attenuators, and
directional couplers used in your test setup.

Steps

=

From the main menu, selegonf i gurati on | nformation Menu.

2 Scrollto and selediX Measur enent Pat h Loss and enter the loss between the
transmitter’s test port and the RF IN/OUT port of the PCS Interface. Once selected, you
can use the knob to scroll up and down in 1 dB increments or you may enter the value
directly using the DATA keys. Press ENTER or the knob when the correct value
appears in the inverse field.

3 Scroll to and seled®X Measur emrent Pat h Loss and enter the total loss between
the PCS Interface’s RF IN/OUT port and the receiver’s test port.

4 To return to the main menu, press M n Menu (k5) key.

Notes Theloss valuesyou entered in the steps above will not be saved unlessyou use the
Save Info to Menory feature. See " Saving Configuration Information to
Memory" on page 54.
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Saving Configuration Information to Memory

The information about your setup and base station entered into the
Configuration Informati on Menu can be saved to memory. This saves
time when running the Software at alater date and helps to prevent entry errors.
The stored datais loaded automatically any time you re-run the Software. If you
make changesto the on-screen values and you want to return to your defaults, you
can also load the stored data manually.

Requirements ¢ An initialized RAM disk. (The first time you run the Software it will set up and

initialize the RAM disk automatically.)

NOTE: A “RAM disk” is a virtual memory location that uses a small portion of internal
non-volatile RAM of the Test Set. No memory card is required to save and load
configurations.

Steps 1 From the main menu, choose Benf i gurati on | nformati on Menu.

2 Check to make sure that the following entries inGhaf i gur ati on
I nf or mati on Menu are set with your desired values:

Base Station Channel

Base Station PN O f set

Base Station Reference Freq

Base Station Reference To

Base Station Power Cut

TX Measurenent Path Loss

RX Measurenment Path Loss

PCS Band

Beep

3 Scroll down toSave | nfo To Menory and press the knob. The screen will be
updated and the storage will be complete.

4 To return to the main menu level, pressitiaé n Menu (k5) key.

Oooooogoogooo

Notes See "L oading Configuration Information from Memory" on page 55 for a
description of how your saved values can be rel oaded.

See "Purging Configuration Information from Memory" on page 56 for a
description of how to clear the saved values.
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L oading Configuration Information from Memory

The information about your setup and base station entered into the
Configuration Information Menu canbesavedin memory. Thisdatais
loaded automatically when you re-run the Software. Y ou can also load the data
manually. This procedure describes steps for manually loading the data.

Requirements « Data previously saved to a RAM disk.

=

Steps From the main menu, choose tGenf i gurati on | nformati on Menu.

2 Scrolldowntd.oad | nfo From Menory and press the knob. The loading process
takes only a fraction of a second. You should see your saved values in the
Configuration Information Menu.

3 To return to the main menu level, pressitiaé n Menu (k5) key.

Notes See "Saving Configuration Information to Memory" on page 54 for a description
of saving the settings to memory.

55



Chapter 3, Operating Overview
Purging Configuration Information from Memory

Purging Configuration Information from Memory

Requirements

Steps

Notes

The information about your setup and base station entered into the
Configuration Information Menu canbesavedin memory. Thisdatais
loaded automatically when you re-run the Software. In some instances however,
you might wish to use default data. If so, you must clear your saved values from
memory. This procedure describes steps for manually purging the memory.

« Data previously saved to a RAM disk.

=

From the main menu, choose tGenf i gurati on | nformati on Menu.

2 Scroll down toPur ge | nfo From Menory and press the knob. The purging
process takes only a fraction of a second. The next time the Software is run, the
Configuration Information Menu will be loaded with default values.

3 To return to the main menu level, pressitiaé n Menu (k5) key.

Thefact that configuration information has been purged from memory is shown
inthe Confi guration I nformati on Menu whenever you purge the data
manually, using the steps outlined above.

See "Saving Configuration Information to Memory" on page 54 for a description
of saving the settings to memory.
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Using Autostart

“Autostart” is a feature of the Test Set's IBASIC controller and is used to

customize the instrument for a specific task. The autostart feature allows you to
“flip a switch” to configure the Test Set to automatically run whatever program is
currently stored in its non-volatile memory when the instrument is first turned on.

Turning On the If you would like your Test System to “boot up” into the main menu of the
Autostart Feature CDMA/PCS BS Test Software screen, follow these steps:

1 Scrolltoandselect Go to Spectrum Anal yzer @ Present Chan. Thisis
done only to pause the Software in a known state.

2 Pressthe TESTS key.

3 Scroll to and select Execut i on Cond.

4 Scroll to thelast field at the bottom of the screen and set Aut ost art  Test
Procedure on Power-uptoOn.

5 To return to the Software’s main menu press SHIFT, then k1, then ENTER.

With this setting, whenever you apply power to the Test Set it will automatically

run the Software program loaded in non-volatile memory. Thiswill configure the
Test Set to act as a “CDMA tester” (assuming that the CDMA/PCS Software is
loaded) and saves steps in testing.

If you power up the Test Set later and want to use other manual functions, simply
selectQui t (k5) from the main menu and then select the other function.

Turning Off the Turning the autostart feature off is done using the steps above, except you would
Autostart Feature settheAut ostart Test Procedure on Power-up mode todf f .

Notes The autostart feature continues to work even if you load and run another program
on the Test Set. The new program will be automatically run the next time you turn
on the Test Set.
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Viewing Instrument Connections

Steps

Notes

In setting up your Test System, you may have guestions about connections
between the Test Set, Cellular Adapter, and PCS Interface as well asthe
connections to the CDMA/PCS base station. In the Conf i gur ati on

I nf ormati on Menu isaselection that displays connection diagrams for the
front and rear panels.

=

From the main menu, select Confi gurati on | nformati on Menu.

Make sure that you have your desired entries in the fields of the Conf i gur ati on
I nf or mati on Menu (see Notes, below).

Scroll to and select Connecti on Drawi ng Menu.

For adiagram of front panel connections, scroll to and select Show | nst r unent
Front Panel Connecti ons.

For rear panel connections, scroll toand select Show | nstrument Rear Panel
Connecti ons.

Y ou can exit the connection diagram screen by pressing the Cont i nue (k2) key.
Pressthe Pr ev Menu (k5) key toreturnto the Conf i gur ati on | nf ormati on
Menu.

Pressthe Mai n Menu (k5) key to return to the main menu level.

The connection diagrams change as afunction of the entries into the
Configuration Informati on Menu. For this reason, make sure you have
entered your desired values before viewing the instrument connections.

Connection diagrams for each CDMA test are also shown in chapter 2, "Making
M easurements".
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Setting the Test System “Beep”

Steps

Notes

The Software can provide an audio tone (beep) to let you know when selections
are made in the menu screens. This beep sounds when you change menu screens,
choose an entry field, and when you complete an entry.

Inits default mode, the beep function is set to a medium volume (Quiet). Y ou can
customize the beep function as follows:

A WNBE

If you don’t want to hear the beep at all, you can turn it off.
For noisy environments, you can set the beep to a high volume (Loud).

From the main menu, selegonf i gurati on | nformation Menu.

Scroll to and seled@eep.

Use the cursor to scroll and choose one of the three op@biis Qui et , orLoud).
Press thévai n Menu (k5) key to return to the main menu level.

The beep level you set will not be saved unless you usethe Save Info to
Menor y feature. See " Saving Configuration Information to Memory" on page 54 .
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An Alternative Test-System-to-Base-Station Timebase Configuration

Chapter 1 describes the most common method of connecting timebases between
the Test System and the base-stati on-under-test. This section shows an alternative
way of connecting the timebases using the COMA TIMEBASE IN port of the
CDMA Ceéllular Adapter (rather than the rear-panel SYNTH REF IN port).

Steps 1 Connect the timebasesasshown in figure 25. Note the connections from the BNC “tee”
on the Test Set's 10 MHz REF OUTPUT to both the Cellular Adaoethe PCS
Interface.

NOTE: This figure does not illustrate all rear-panel connections between the Cellular Adapter and

Test Set. Refer to theellular Adapter User’s Guide verify these connections.

2 Fromthe main menu, select Conf i gurati on | nformati on Menu.

3 Notetheselection for theBase Station Reference To field. Ifitissetto
SYNTH REF | N, scroll down to the line and press the knob to change it to read
CDMVA TB | N. Otherwise, you may skip this step.

4 Notetheselectionfor Base St ati on Ref erence Freq.Ifitdoesnot matchthe
timebase frequency supplied by the base station (typically 19.6608 MHz or
10 MHz), scroll to the line, press the knob, and select the appropriate value.

5 Toreturn to the main menu, pressthe Mai n Menu (k5) key.

Notes The timebase settings you made in the steps above will not be saved unless you
usetheSave I nfo to Menory feature. See " Saving Configuration Information
to Memory" on page 54.
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CDMA
TIMEBASE IN

EVEN SECOND/

f SYNCIN

CDMA Base Station

/L NN\
=]=|[=] =
Even-Second
Clock
= 19.6608 MHz Clock
(or other reference)
SYNTH REFIN
HP - 1B—]
10 MHz REF OUTPUT
REF IN (A BNC “tee” is required
to make these connections)
Figure 25
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Troubleshooting

Usethis chapter if you have encountered Software errors or if you are questioning
measurement results.
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Chapter 4, Troubleshooting
Overview

Oveview

Usetable 2 to locate your problem or areceived error message, then refer to the

page number shown.

Problem or error message

Refer to:

Memory overflow errors

"Memory Overflow Errors' on page 65

Message: HP-1B Command not accepted. Option not
installed.

Message: Verify PCS Interfaceisconnected and on. Retry?

"Test System Configuration Errors at
Runtime" on page 66

Message: Compensation not performed. Check DUPL EX
OUT cable. Retry?

"Other Test System Configuration
Errors' on page 67

Configuration Information is not updated

"Configuration Information is Not
Updated as Saved" on page 67

L oading and running the software

The menu screens you see do not match those in this book

"Menu Screens in this Book do not
Match the Screensthat Y ou See" on page
68

Message: Cannot correlate to input signal. Check setup.

"CDMA Measurement not Correlating"
on page 69

M easur ements

Unable to read frame error rate (FER) or unexpectedly high
readings (receiver tests)

"Frame Error Rate (Receiver
Measurements)" on page 71

Average power

"Average Power" on page 73

Modulation quality (rho)

"Rho Measurements' on page 74

Code domain power, timing, or phase

"Code Domain Measurements' on page
74

Questionable M easurement Results

Receiver tests

"Receiver Tests" on page 74

Table?2
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Errors When L oading and Running the Software

Memory Overflow
Errors

NOTE:

Problem:

The random access memory (RAM) space of the Test Set is shared by IBASIC
programs and the Save/Recall storage registers. If you have saved alarge number

of registers in your Test Set, you may encounter a “memory overflow” error when
you first attempt to load the Software.

Solution:

You will need to clear up some RAM space by deleting some or all of your saved
registers. You can do this selectively (one register at a time) or you can clear all
storage registers at once (globally).

Clearing the registers, whether selectively or globally, is permanent. Y ou cannot retrieve
the registers once deleted. Y ou have an option to save registersto a RAM memory card, as
well. Consult the HP 8921 User’s Guidéor instructions on this procedure.

To Clear a Single Register at a Time:

Press the RECALL key.

Scroll the cursor to the register to be del eted.
Press the ON/OFF key.

Press the YES key (same key) to confirm.
Theregister is cleared.

a b owNPRF

To Clear All Save Registers:

1 Pressthe RECALL key.

Scroll downto*Cl r Al | * and press the knob.
Press the YES (ON/OFF) key to confirm.

All Save registers are now cleared.

A WN
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Test System
Configuration
Errorsat Runtime

Problem:

When it isfirst run, the Software checks to see that all required el ements of a
CDMA/PCS Test System are present. If it does not find a CDMA Cdlular
Adapter or a PCS Interface, it will report the following errors.

HP-1B Command not accepted. Option not installed.:

This errorwill be reported if the Softare canot “find” the CDMA Cellular
Adapter as an installed option on the Test Set.

Solution:

1 Make surethat your are using either the HP 83203B or HP 83205A CDMA Cellular
Adapter in your Test System.

2 Verify that you have supplied the Cellular Adapter with AC power. The front-panel
PWR light should be illuminated.

3 If theunitispowered on and you still get this message, you will need to check therear-
panel connections between the Test Set and Cellular Adapter, especially the
CONTROL 1/0O cable between the two units. Refer to the Installation chapter of the
Cellular Adapter’'s manual for connections.

Verify PCS Interfaceis connected and on. Retry?:

This errorwill be reported if the Softare canot “find” the HP 83236B PCS
Interface on the HP-IB bus.

Solution:

1 Verify that you have supplied the PCS Interface with AC power and that the POWER
switch is on. The front-panel POWER light should be illuminated.

2 If theunit is powered on and you still get this message, check the rear-panel HP-1B
connection between the Test Set and Cellular Adapter.

3 Confirm that the rear-panel HP-IB Address Selector switch is set to “HPtB” (
“Ser”). If the switch is in the wrong position, correct it and cycle power on the PCS
Interface.
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Problem:

Additional errors can be reported when using the Software, depending on which
measurement modes are being used:

Compensation not performed. Check DUPLEX OUT cable. Retry?

Thiserror can bereported if the cabling between the Test Set and PCS Interfaceis
not correct.

Solution:

1 Makesurethereisacable connectingthe FROM DUPLEX PORT of the PCSInterface
to the DUPLEX OUT port of the Test Set.

2 If the error persists, try replacing the cable with a new one.

Problem:

If you have used the Save | nfo to Menory feature of the Confi gurati on

I nf or mati on Menu, your configuration should be loaded when the Softwareis
first run. You can also load it at any later timeinthe Confi gur ati on

I nf or mati on Menu. If you notice that the Configuration Information is not
being updated, it is most likely because the file is not being found.

Solution:

Make sure that the previoudly saved Configuration Information isin memory. If
the information is not in memory, you will have to repeat the save procedure. See
"Saving Configuration Information to Memory" in chapter 3, "Operating
Overview," on page 54.
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Menu Screensin
this Book do not
Match the Screens
that You See

Problem:

Y ou may have loaded another software procedure from the utility software
memory card that is shipped with each PCS Interface. Proceduresfor Test System
Connectivity (SYS _CONN) and Manual Control (MANUAL) also reside on the
memory card and are loaded in the same manner as the CDMA/PCS BS test
software.

Solution:

1 Returntothemain menu. If it doesnot read CDMA PCS Mai n Menu at thetop of the
display, you most likely have another program loaded and running.

2 Pause the program by pressing the CANCEL key and pressthe TESTS key. In the
TESTS menu, the Pr ocedur e Fi | ename should be PCSCDVA.

3 If not, follow the stepsin " Getting Started" in chapter 1 to load and runthe CDMA/PCS
BS test software.
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Errors While Attempting M easur ements

CDMA
M easur ement not
Correlating

NOTE:

Problem:

If your Test System is not set up correctly for some of the tests, you may see the
following message posted at the top of the display:

Cannot correlate to input signal. Check setup.

The error message can appear while in many of the menus, but it will affect the
following main menu selections:

e Go to Code Dommi n Anal yzer Screen
e Measure Rho Paraneters

For an on-screen summary of the possible causes and solutions, p@ssghese (k4)
key.

Possible causes and solutions:
1 Base Station Channel entry.

The Software tunes the Test System to the transmitter frequency based on your entry
forBase Station Channel . The entry must match the channel your base station
is set to transmit on. Verify the channel number entry irBdse St ati on

Channel field on the main menu screen. If you want to verifyftiequency the Test
System is tuned to, see th¥ Fr eq setting at the bottom of the main menu screen.

2 PN O fset entry.

For proper correlation, you must enter B¢ Of f set value that matches that of the
transmitter being tested. Check the entry in the main menu level. If you do not know
the PN offset, see "Search for PN Offset" on page 44

3 Missing an Even-Second clock timing signal.

You must have access to the Even-Second clock signal from the base station to
achieve proper correlation to the CDMA signal. Verify that the signal is accessible
and make sure that it is connected to the EVEN SECOND/SYNC IN port on front of
the Cellular Adapter. Check to be sure that any hardware switching needed to turn the
signal on has been done. To verify your Even-Second clock signal, see "Check Even-
Second Clock" on page 46.
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4 Test System timebase reference not connected.

Verify that you have access to the base station’s reference timebase signal (typically
19.6608 MHz). The reference should be connected to the SYNTH REF IN port on the
rear of the Cellular Adapter. If configured correctly, the REF UNLOCK indicator on
the Cellular Adapter shoultbt be on.

5 Transmitter not turned on.

You must have a means of controlling the cell site equipment, including the ability to
turn on a given transmitter. If your tool (typically a PC) shows the information, verify
that the transmitter is turned on and that it matches the channel entry in step 1.
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Problem:

If your Test System is not set up correctly for receiver tests, you may see
erroneous results (extremely high FER or the inability to return a measurement)
on thetool you use for displaying the Frame Error Rate calculated by the base
station.

The error can occur while using the following menu screen:

CDMA Cener ator Menu Sel ecti on

Possible causes and solutions:
1 Missing an Even-Second clock timing signal.

You must have access to the Even-Second clock signal from the base station to
achieve proper correlation to the CDMA signal. Verify that the signal is accessible
and make sure that it is connected to the EVEN SECOND/SYNC IN port on front of
the Cellular Adapter. To verify your Even-Second clock, see "Check Even-Second
Clock" on page 46.

Test System timebase reference not connected.

Verify that you have access to the base station’s reference timebase signal (typically
19.6608 MHz). The reference should be connected to the SYNTH REF IN port on the
rear of the Cellular Adapter. If configured correctly, the REF UNLOCK indicator on
the Cellular Adapter shoulabt be on.

Missing or faulty connections from the PCS Interface output to the receiver inputs of
the base station.

Check to see that the RF IN/OUT port of the PCS Interface is connected to the
receiver test port of the base station being tested.

IncorrectBase Stati on Channel entry.

The Software tunes the CDMA Generator to a receive frequency based on your entry
forBase Station Channel . The entry must match the channel your base station
is set to receive on. Verify the channel number entry iB#teee St ati on

Channel field on the main menu screen. If you want to verifyftiequency the

Generator is set to, see tBener at or Fr equency setting at the bottom of the

main menu screen.
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5 RX PN O f set not set to zero.

For receiver testing, the CDMA Generator is simulating the reverse channel (uplink)
signal asit would be sent by a mobile phone. Mobiles transmit on system time, so the
PN Offset should be set to zero. Make sure that the field RX PN Of f set hasan
entry of 0.

CDMA Generator level delivered to the receiver test port of the base station islow.

Verify that the entry for RF Level intheCDMA Gener at or Menu Sel ecti on
matchesthe level intended for receiver (FER) tests. Also, you should check your entry
for RX Measurenment Path Loss intheConfiguration |Information
Menu. If, in reality, you have much more loss than is indicated in the entry, the RF
level at the receiver test port will be much less than is indicated in the CDMA
Generator menu screen.

Incorrect setting for CDMA Gener at or Modde and/or Dat a Sour ce.

Inthe CDMA Gener at or Menu Sel ect i on screen, the Gener at or Mode
should be set to Dat a and the Dat a Sour ce should be Random
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Questionable M easurement Results

Overview

Aver age Power

Refer to the topicsin this section if you are seeing measurement results with no
indicated errors, but you are failing a test or you believe you're getting erroneous
results. The following pages list some commorrees of measurement errors for
each type of test.

Potential causes of measurement error in average power readings include:

Cableloss values areincorrect

Since the Software will compensate for the cable loss betymearbase station’s
transmitter test port and the Test System, it is very important that you have the
correct values entered into tBenf i gurati on | nformati on Menu.

You can view the loss value in the éragepower menu. If they do not match

your setup (do not forget to allow for losses through couplers, attenuators, and so
forth) go to theConfi gurati on I nformati on Menu and enter the correct

value undeffX Measurement Path Loss.

Power meter not zer oed recently

Periodically, you should zero the power meter. This is done by pressing the
Zer o Pow (k1) key while in theAver age power menu.

M easurement units are incor rect

Verify that the measurement display is reporting in the units that you expect for
this test (choices are Watts, milliwatts, and dBm). The displayed units can be
changed in th@ver age power menu using USER keys k2, k3, and k4.

Input signal is outside the measur ement range of the PCS | nter face

The specified range for average power measurements with the PG&cinier
-13 t0+30 dBm (50uW to 1 W) when testing CDMA base station transmitters.
Verify that the signal applied to the RF IN/OUT port of the PC8rfate fis
within this range before continuing with your tests. You can usecthelo

Spect rum Anal yzer modes to view the transmitted signal.

Connections are missing or faulty

Make sure that you have connected your transmitter signal to the RF IN/OUT port
on the front panel of the PCS Interface.
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Rho Measurements Sources of errorsin rho measurement include the following:

Code Domain
M easurements

Receiver Tests

Input signal is outside the measur ement range of the PCS | nter face

The specified range for rho measurements with the PCS Interfaceis

-13to +30 dBm (50 pW to 1 W) when testing base station transmitters. Verify
that the signal applied to the RF IN/OUT port of the PCS Interface falls within
this range before continuing with your tests.

Channels other than the Pilot are on.

For modulation quality measurementson a CDMA signal, you must have only the
pilot channel active. If other channels (sync, paging, or traffic) are on, you will
get poor rho readings, if you get readings at all. Turn off any other code channels,
if they are on, before trying to re-measure rho.

Other sources of interferenceexist in the channdl.

If other interference sources are present within the CDMA channel, you will see
degraded rho performance. The spectrum analyzer modes may be used to search
for other interference.

Sources of errors in Code Domain measurements include the following:

Channels other than the Pilot are not turned up.

Unlike the rho measurements example, code domain measurements require other
code channels to be turned on. In most cases, in addition to the Pilot channel, you
will have a sync channel, a paging channel, and one or more traffic channels
enabled.

Sources of errorsin receiver tests include the following:

Cableloss values areincorrect

Since the Software will compensate for cable loss between the Test System and
your base station’s receiver test port, it is very important that you havertbetco
values entered into th@nfi gurati on | nformati on Menu.

You can view the loss values in t@enf i gurati on | nformati on Menu. If

they do not match your setup (do not forget to allow for losses through couplers,
attenuators, and so forth) goR® Measur ement Pat h Loss and enter the
correct value.
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Sensitivity tests: random data not selected for signal source

For receiver sensitivity measurements, check to see that the CDOMA Generator is
set to send random data. Inthe CDMA Gener at or Menu Sel ect i on screen, the
Gener at or Mbde should be set to Dat a and the Dat a Sour ce should be set to
Random

Performancein additive noise: signal source not set for Eb/No

For thistest, noiseis added to the channel using the AWGN generator. Verify that
the Gener at or Mbde isset to Eb/ No and that the Eb/ No Level issettoan
appropriate level.
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Glossary

Access Channel A reverse CDMA
channel used by mobile stations for
communicating to the base station. The
access channel is used for short signaling
message exchanges such as call
originations, responses to pages, and
registrations. Theaccess channel isaslotted
random access channel.

Added White Gaussian Noise (AWGN)
A broadband noise source used in
conjunction with a CDMA signal sourceto
test receiver performance.

Autostart A feature of the Test Set's

CDMA Frequency Assignment A

1.23 MHz segment of spectrum centered on
one of the 30 kHz channels of the existing
analog system.

CDMA Generator A functional block in
the CDMA Cellular Adapter that generates
pilot PN sequences with externally or
internally applied channel data. A noise
generator is also incorporated that is
capable of generating calibrateg/[§,
signals.

Cellular Adapter The HP 83203B or
83205A CDMA digital cellular "top box"

IBASIC controller that automatically runs for the HP 8921A Cell Site Test Set.

any program in non-volatile memory when

the power switch is set to ON.

Average Power A method of measuring

Channel A transmission path between two
points. Itis usually the smallest subdivision
of a particular transmission system by

the signal level of a CDMA transmitter. Themeans of which a single type of

sampled signal is quantified in terms of

average level. Multiple samples are then

time-averaged to display a final power
measurement.

Base Station (BS) A fixed-location

transceiver in a communications network.

The land station in a cellular or PCS

communication service is provided.

Code Channel A subchannel of a forward
CDMA channel. A forward CDMA

channel contains 64 code channels. Code
channel zero is assigned to the pilot
channel. Code channels 1 through 7 may be
assigned to either the paging channels or the

network carrying on a radio communicationtraffic channels. Code channel 32 may be

with mobile units.

CDMA See Code Division Multiple
Access.

CDMA Channel The set of channels

assigned to either a sync channel or a traffic
channel. The remaining code channels may
be assigned to traffic channels.

Code Division Multiple Access (CDMA)
A technique for spread-spectrum, multiple-

transmitted from the base station and the access digital communications that creates
mobile stations on a given frequency. Seechannels through the use of unique code
also forward CDMA channel and reverse Sequences.

CDMA channel.
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Glossary

Code Domain Analyzer An instrument
that measures individual Walsh Channel
characteristicsin a CDMA channel. The
Cédllular Adapter can display al 64 Walsh
Channelsin areceived signal and display
their power, phase, and timing relationship.

Code Domain Phase A measurement
mode that provides the relative phase
relationship between various Walsh
Channels and the Pilot Channel.

Code Domain Power A measurement
modethat presentsthe signal strength of the
Walsh Channelsin a CDMA signal. It
indicates the division of the total power in
the channel as shared by the Pilot, Sync,
Paging, and Traffic channels.

Code Domain Timing A measurement
mode that indicates the relative timing
relationship between various Walsh
Channels and the Pilot Channel.

Data Block The sampled and quantized
record of aportion of the | Fwaveformat the
input to the DSP analyzer. Thedatablock’s
length is determined by the | nt er val
field on the CDMA ANALY ZER screen.

dBm/Hz A measure of power spectral
density. dBm/Hz isthe power in one Hertz
of bandwidth, where power is expressed in
units of dBm.

dBW A measure of power expressed in
terms of itsratio (in dB) to one Watt.

Downconverter An RF network using a
local oscillator to translate an input signal to
alower (intermediate) frequency.

Downlink See Forward Link.

E,, Theenergy in an information bit.

E/Ng Theratio between the energy of
each information bit (Ep) and the noise
spectral density (N). Thisratio isusually
expressed in dB.

Even-Second Clock A clock that occurs
every two seconds.

FER SeeFrame Error Rate.

FIR Filter Finite Impulse Responsefilter.
A filter for which the output, in response to
an impulse input, totally dies away after a

finitetimeinterval. Thetermisusually used
in reference to adigita filter.

Forward CDMA Channel A CDMA
channel from a base station to mobile
stations. The forward CDMA channel
contains one or more code channelsthat are
transmitted on a CDMA frequency
assignment using a particular pilot PN
offset. The code channels are associated
with the pilot channel, sync channel, paging
channels, and traffic channels. Theforward
CDMA channel always carries a pilot
channel and may carry up to 1 sync channel,
up to 7 paging channels, and up to 63 traffic
channels, aslong as the total number of
channels, including the pilot channel, is no
greater than 64.

Forward Link Thelink direction from the
base station to the mobile station. Also
referred to as the downlink.

Forward Traffic Channel A code
channel used to transport primary traffic,
secondary traffic, and signaling traffic from
the base station to the mobile station.
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Frame A basic timinginterval in the
system. For the Access channel, paging
channel, and traffic channel, aframeis

20 mslong. For the sync channel, aframeis
26.666...ms long.

Frame Clocks A phase-locked loopinthe
CDMA Célular Adapter that provides the
following CDMA clocksfor internal or
external (through the rear-panel, 9-pin
connector) use:

e 2second

¢ 80 millisecond

e 27 millisecond

¢ 20 millisecond

Frame Delay Pulse An internal timing

pulse that initiates the Cellular Adapter’s

CDMA frame clocks. The frame delay
pulse occurs after the frame delay timer
expires.

Frame Delay Timer A timer that

determines the interval between the sync

pulse and the frame delay pulse.

FrameError Rate (FER) A measure of

Modulation Symbol The output of the

data modulator before spreading. On the
reverse traffic channel, 64-ary orthogonal
modulation is used and six code symbols
are associated with one modulation symbol.
On the forward traffic channel, each code
symbol (when the data rate is 9600 bps) or
each repeated code symbol (when the date
rate is less than 9600 bps) is one modulation
symbol.

N, Noise spectral density. Seg/H,,.

Offset Quadrature Phase Shift Keying
(OQPSK) A form of modulation that
applies different data sequences to two
carriers separated by @0The two different
data sequences are staggered by half a
modulation symbol time. See Also
Quadrature Phase Shift Keying.

Paging Channel A code channel on the
forward channel used for paging mobile
stations. Of the 64 Walsh functions used for
channelization on the forward link, one
through seven (inclusive) can be used for
paging channels.

the performance of a digital receiver. For gpCS see Personal Communications
given data rate, the ratio of frames receive@ervices.

incorrectly to the total number of frames

sent. Also referred to as Frame Error RaticPCSInterface. The HP 83236B. Used to

Intermediate Frequency (IF) The

translate signals from the PCS band into the
range of the Test Set and to provide a

frequency resulting from a downconversioncalibrated CDMA signal source.

process.

Mcps Megachips per second (one million

chips per second).

Modulation Quality See Rho.
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Personal Communication Services
(PCS) Emerging wireless networks using
digital modulation formats and operating in
the frequency band between 1.8 and 2.4
GHz.

Pilot Channel An unmodulated, direct-
sequence, spread-spectrum signal
transmitted continuously by each CDMA
base station. The Pilot channel alows a
mobil e station to acquire the timing of the
forward CDMA channel, provides a phase
reference for coherent demodulation, and
provides ameans for signal strength
comparisons between base stations for
determining when to hand off.

Pilot PN Sequence A pair of modified
maximal length PN sequences with period
21 used to spread the forward CDMA
channel and the reverse CDMA channel.
Different base stations are identified by
different pilot PN sequence offsets.

Pilot PN Sequence Offset Index The PN
offset in units of 64 PN chips of apilot,
relativeto the zero offset pilot PN sequence.

PN Chip The time duration of one binary

bit in the PN sequence, which isequal to the
reciprocal of the frequency at which the PN
sequence generator operates. For example,
if the PN generator operatesat 1.2288 MHz,
then a PN chip is 813.802 ns.

PN Sequence Literally "pseudo-noise
sequence." A periodic binary sequence
(with O mapped to 1, and 1 mapped

to —1). Typically a PN sequence has good
autocorrel ation which (when normalized)
equals 1 for zero shift between the two
sequences, and —1/N, where N isthe period,
for al other shifts.

PN Sync Pulse A signal to the CDMA
Generator that initiates pilot PN sequence
generation. The start of each pilot PN
seguence is synchronized at the Test Set’s
RF IN/OUT port to the 27 millisecond
frame clock.

Quadr ature Phase Shift Keying (QPSK)
A form of modulation that applies different
data sequencesto two carriers separated by
Q- .

Quadrature Spreading Frequency
spreading performed using pilot PN
seguences at a 1.2288 Mcpsrate. Also
referred to as "short sequence spreading".

Reference Signal A replica of the ideal
CDMA waveform. The reference signal
resides on the Cellular Adapter's DSP
analyzer and is correlated with a signal-
under-test to determine waveform accuracy
and timing offset.

Reverse CDMA Channel The CDMA
channel from the mobile station to the base
station. From the base station’s perspective,
thereverse CDMA channel isthe sum of al
mobil e station transmissions on aCDMA
frequency assignment.

Reverse Link Thelink direction from the
mobil e station to the base station. Also
referred to as the uplink.

Reverse Traffic Channel A reverse
CDMA channel used to transport primary
traffic, secondary traffic, and signaling
traffic from asingle mobile station to one or
more base stations.
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Rho The measure of thewaveform quality  Test Set The HP 8921A. Used for

of a modulated signal inaCDMA system.  installation and maintenance of AMPS,
A received signal is compared to an ideal, TDMA, and CDMA cell site equipment.
reference, signal. A high correlation

between the received signal and the Traffic Channel A communication path

reference represents a high waveform between a mobile station and a base station,

quality factor. used primarily for communicating service-
option related traffic. The term traffic

Sync Channel A code channel in the channel implies a forward traffic channel

forward CDMA channel that synchronizes  and reverse traffic channel pair. See also

the mobile station with the base station. forward traffic channel and reverse traffic
channel.

Sync Pulse A pulse that starts both the

frame delay timer and the PN sequence Trigger Event Trigger event describes the

delay timers. A sync pulse occurs when: operating state of the DSP analyzer at the
time a qualified trigger causes the DSP

« the Test Set is powered on, or analyzer to acquire and begin measuring the

digitized IF waveform from the CDMA

¢ an external even-second clock is h
transmitter-under-test.

received on the CDMA Cellular
Adapter's front-panel EVEN SECOND/jniversal Coordinated Time (UCT) An

SYNC port. internationally agreed-upon time scale that
has the same rate as atomic time. UCT is
Test System A test equipment station corrected by step adjustments of exactly one

consisting of a Test Set, Cellular Adapter, second as needed to remain within 0.9
and PCS Interface. Used for testing CDMASeconds of astronomical time.

base station equipment operating in the PCS

band. Uplink See Reverse Link.

System Time The time reference used by Walsh Chip The shortest identifiable
the network. System time is synchronous t@omponent of a Walsh function. The afé 2
Universal Coordinated Time (except for Walsh chips in one Walsh function where N
leap seconds) and uses the same time origis the order of the Walsh function. On the
as Global Positioning Satellite (GPS) time.forward CDMA channel, one Walsh chip
All base stations use the same System Timequals 1/1.2288 MHz, or 813.802. . .ns. On
(within a small error). Mobile stations use the reverse CDMA channel, one Walsh chip
the same System Time, offset by the equals 4/1.2288 MHz, or 3.255... us.
propagation delay from the base station to
the mobile station. See also Universal Walsh Cover A coding method that uses
Coordinated Time. Walsh functions to create a set of mutually
orthogonal CDMA signals. In the CDMA
system, a code channel is formed by a
Walsh cover.
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Walsh Function One of 2N time-
orthogonal binary functions (note that the
functions are orthogonal after mapping 0 to
1,and 1to -1).

Walsh Symbol The time necessary to
transmit one Walsh function on thereverse
CDMA channel.

Zero Offset Pilot PN Sequence A pilot
PN sequence aligned with System Time
such that the first chip on every even-
second mark isthe" 1" following the fifteen
consecutive "0"s.
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A

access channel
definition, 77
Added White Gaussian Noise
definition, 77
added white gaussian noise, 42
Autostart, 57
definition, 77
turning off, 57
turning on, 57
average power, 26
definition, 77
suspect measurement results, 73
AWGN, 42
definition, 77

B
bad measurements, 73
base station
definition, 77
beep
setting volume level, 59
beginning use of the software, 11

C

cable losses
receiver path, 53
transmitter path, 53
CDMA
definition, 77
CDMA channel
definition, 77
CDMA frequency assignment
definition, 77
CDMA generator
definition, 77
CDMA measurement not correlating, 69
CDMA TIMEBASE IN port, 60
Cellular Adapter
definition, 77
channel
definition, 77
channel plans, 51
check even second clock
measurements
other, 46
clearing Save/Recall registers, 65
code channel
definition, 77
Code Division Multiple Access
definition, 77
Code Domain Analyzer
definition, 78
code domain measurements
code domain phase, 34
definition, 78
code domain power, 30
definition, 78
code domain timing, 32
definition, 78
questionable measurement results, 74
compensation not performed, 67
Configuration Information
errors, 67
loading, 55
purging, 56
saving, 54
configure the software, 18
connections
diagrams, viewing, 58

83



I ndex

front panel, 58
instruments, 14
rear panel, 58
timebases, 60
correlation, 69
correlation errors, 69

D

data block
definition, 78

description
product, 12

E

Eb
definition, 78
Eb/No, 42
definition, 78
equipment
required, 13
errors, 63
Configuration Information, 67
frame error rate (FER), 71
HP-1B, 66
measurement, 69, 73
measurement not correlating, 69
memory overflow, 65
menu screens don’t matdB
PCS Interface$6
runtime,66
software,65
system configuratiorG6
Even-Second clock
definition, 78
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F

FER
definition, 78

finite inpulse response filter
definition, 78

FIR filter
definition, 78

forward CDMA channel
definition, 78

forward link
definition, 78

forward traffic channel
definition, 78

frame
definition, 79

frame clocks
definition, 79

frame delay pulse
definition, 79

frame delay timer
definition, 79

frame error rate, 42
definition, 79

frame error rate (FER), 40, 42
frame error rate measurement problems,

71

G
getting started, 11

H
hardware
required, 13
HP-1B command not accepted, 66
HP-IB errors, 66
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|
instrument connections, 14, 58

intermediate frequency
definition, 79

L

Loading Configuration Information, 55
loading the software, 15

M

main menu screen, 17
making connections, 14
making measurements, 23
Mcps
definition, 79
measurement errors, 69
measurement results
average power, 73
code domain measurements, 74
receiver tests, 74
rho, 74
measurements, 23
average power, 26
code domain phase, 34
code domain power, 30
code domain timing, 32
modulation quality (rho), 28
other, 44
questionable results, 73
receiver performance in additive noise,
42
receiver sensitivity, 40
transmit spectrum, 36
memory overflow errors, 65
menu screen errors, 68
modulation quality
definition, 79
modulation quality (rho), 28
modulation symbol
definition, 79

86



I ndex

N

navigation of software menus, 17

noise source, 42

Noise, Added White Gaussian
definition, 77

)

offset quadrature phase shift keying
definition, 79

OQPSK
definition, 79

P
paging channel
definition, 79
PCS
definition, 79
PCSBand
selection, 51
PCS frequencies, 51
PCS Interface
definition, 79
error messages, 66
Personal Communications Services
definition, 80
phase, code domain, 34
pilot channel
definition, 80
pilot PN sequence
definition, 80
pilot sequence offset index
definition, 80
PN chip
definition, 80
PN sequence
definition, 80
power
average, 26
code domain, 30
problems, 63
product description, 12
Purging Configuration Information, 56
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Q

QPSK
definition, 80

quadrature phase shift keying
definition, 80

quadrature spreading
definition, 80

questionable measurement results, 73

R

receiver performance in additive noise,
42
receiver sensitivity, 40
receiver tests
suspect measurement results, 74
reference signal
definition, 80
references
connections, 60
registers
clearing, 65
required equipment, 13
reverse CDMA channel
definition, 80
reverse link
definition, 80
reverse traffic channel
definition, 80
rho, 28
definition, 81
suspect measurement results, 74
running the software, 15
runtime errors, 66
RX Measurement Path Loss, 53

S

Saving Configuration Information, 54
search for PN offset, 44
selecting a PCS Band, 51
sensitivity, receiver, 40
setting up the software, 18
Show Instrument Front Panel Connec-
tions, 58
Show Instrument Rear Pand Connec-
tions, 58
software
configuring, 18
definition, 12
errors, 65
loading, 15, 65
navigation, 17
running, 15, 65
software definition, 12
spectrum analyzer, 36
starting to use the software, 11
sync channel
definition, 81
sync pulse
definition, 81
System
definition, 81
system configuration errors, 66, 67
system time
definition, 81
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-
Test Set

definition, 81
timebase

connections, 60
timing, code domain, 32
tone, audio, 59
traffic channel

definition, 81
transmit spectrum, 36
trigger event

definition, 81
troubleshooting, 63

TX Measurement Path Loss, 53

U

UCT
definition, 81

Universal Coordinated Time
definition, 81

uplink
definition, 81

\%
viewing connect diagrams, 58
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W

Walsh chip
definition, 81

Walsh cover
definition, 81

Walsh function
definition, 82

Walsh symbol
definition, 82

z

zero offset pilot
definition, 82
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