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M anufacturer’s Declar ation

This statement is provided to comply with the requirements of
the German Sound Emission Directive, from 18 January 1991.
This product has a sound pressure emission (at the operator
position) < 70 dB(A).

» Sound Pressure Lp < 70 dB(A).

e At Operator Position.

« Normal Operation.

e According to ISO 7779:1988/EN 27779:1991 (Type Test).

Her stellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der
Maschinenlarminformationsverordnung vom 18 Januar 1991.

e Schalldruckpegel Lp < 70 dB(A).

e Am Arbeitsplatz.

* Normaler Betrieb.

e Nach ISO 7779:1988/EN 27779:1991 (Typprifung).




Safety Considerations

This product contains batteries. e
When batteries are replaced, dispose @ Batter” n Iet

of defunct batteries through proper

channels.

NN

WARNING

CAUTION

GENERAL

This product and related documentation must be reviewed for familiarization with
safety markings and instructions before operation.

This product is a Safety Class | instrument (provided with a protective earth
terminal).

SAFETY EARTH GROUND

A uninterruptible safety earth ground must be provided from the main power
source to the product input wiring terminals, power cord, or supplied power cord
Set.

CHASSIS GROUND TERMINAL

To prevent a potential shock hazard, always connect the rear-panel chassis ground
terminal to earth ground when operating this instrument from a dc power source.

SAFETY SYMBOLS

Indicates instrument damage can occur if indicated operating limits are exceeded.
Refer to ingtruction in this guide.

Indicates hazardous voltages.

Indicates earth (ground) terminal

=
weggooien, maar ;‘:
inleveren als KCAZ

A WARNING note denotes a hazard. It calls attention to a procedure,
practice, or the like, which, if not correctly performed or adhered to, could
result in personal injury. Do not proceed beyond a WARNING sign until the
indicated conditions are fully under stood and met.

A CAUTION note denotes a hazard. It calls attention to an operation procedure,
practice, or the like, which, if not correctly performed or adhered to, could result
in damage to or destruction of part or all of the product. Do not proceed beyond
an CAUTION note until the indicated conditions are fully understood and met.




Safety Considerationsfor thisInstrument

WARNING: Thisproduct is a Safety Class 1 instrument (provided with a protective earthing
ground incor por ated in the power cord) The mains plug shall only beinserted in a
socket outlet provided with a protective earth contact. Any interruption of the
protective conductor inside or outside of the product islikely to make the product
dangerous. Intentional interruption is prohibited.

Whenever it islikely that the protection hasbeen impaired, theinstrument
must be made inoper ative and be secured against any unintended operation.

If thisinstrument isto be energized via an autotransformer (for voltage
reduction), make surethe common terminal isconnected to the earth
terminal of the power source.

If this product isnot used as specified, the protection provided by the
equipment could be impaired. This product must beused in a normal
condition (in which all meansfor protection areintact) only.

No operator serviceable partsin thisproduct. Refer servicingto qualified
personnel. To prevent electrical shock, do not remove covers.

Servicing instructions are for use by qualified personnel only. To avoid
electrical shock, do not perform any servicing unlessyou ar e qualified to do
0.

The opening of coversor removal of partsislikely to expose dangerous
voltages. Disconnect the product from all voltage sources whileit isbeing
opened.

Adjustmentsdescribed in themanual are per formed with power supplied to
theinstrument while protective coversare removed. Energy available at
many points may, if contacted, result in personal injury.

The power cord isconnected to internal capacitorsthat my remain live for
5 seconds after disconnecting the plug from its power supply.

For continued protection against fire hazard, replace the line fuse(s) only
with 250V fuse(s) or the same current rating and type (for example, normal
blow or timedelay). Do not userepaired fuses or short circuited
fuseholders.




NOTE:

CAUTION:

Product Markings

WARNING

Always use the three-prong ac power cord supplied with this product. Failure to ensure
adequate earth grounding by not using this cord may cause product damage.

Thisproduct is designed for use in Installation Category |1 and Pollution Degree 2 per IEC
1010 and |EC 664 respectively. For indoor use only.

This product has autoranging line voltage input, be sure the supply voltage is
within the specified range.

Ventilation Requirements: When installing the product in a cabinet, the
convection into and out of the product must not be restricted. The ambient
temperature (outside the cabinet) must be less than the maximum operating
temperature of the product by 4° C for every 100 watts dissipated in the cabinet.
If the total power dissipated in the cabinet is greater than 800 watts, then forced
convection must be used.

CE - the CE mark is aregistered trademark of the European Community. A CE
mark accompanied by ayear indicated the year the design was proven.

CSA - the CSA mark is aregistered trademark of the Canadian Standards
Association.

To prevent eectrical shock, disconnect the HP 83205A from mains before
cleaning. Use adry cloth or one dlightly dampened with water to clean the
external case parts. Do not attempt to clean internally.




CERTIFICATION

WARRANTY

LIMITATION OF
WARRANTY

EXCLUSIVE
REMEDIES

ASSISTANCE

Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-Packard further
certifies that its calibration measurements are traceable to the United States
National Institute of Sandards and Technology, to the extent allowed by the
Institute’s calibration facility, and to the calibration facilities of other
International Standards Organization members

This Hewlett-Packard instrument product in warranted against defects in material
and workmanship for a period of one year from date of shipment. During the
warranty period, Hewlett-Packard Company will at its option, either repair or
replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility
designated by HP. Buyer shall prepay shipping chargesto HP and HP shall pay
shipping charges, duties, and taxes for products returned to HP from ancther
country.

HP warrants that its software and firmware designated by HP for use with an
instrument will execute its programming instructions when properly installed on
that instrument. HP does not warrant that the operation of the instrument, or
software, or firmware will be uninterrupted or error free.

The foregoing warranty shall not apply to defects resulting from improper or
inadequate maintenance by Buyer, Buyer-supplied software or interfacing,
unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance.

NO OTHERWARRANTY ISEXPRESSED OR IMPLIED. HP SPECIFICALLY
DISCLAIMSTHE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTIDCULAR PURPOSE.

THE REMEDIES PROVIDED HEREIN ARE BUYER’'S SOLE AND
EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER BASE ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.

Product maintenance agreements and other customer assistance agreements are
availablefor Hewlett-Packard products. For any assistance, contact your nearest
Hewlett-Packard Sales and Service Office.




In this Book

Chapter 1, Get Started with a Simple CDMA Test, describes how to make an RF
loopback test.

Chapter 2, Making CDMA Measurements, describes how to make rho, EVM,
channel power, receiver tests, and average power measurements.

Chapter 3, Troubleshooting M easurement Problems, describes common problems
encountered while making measurements with the Cellular Adapter and how to
recover from those problems.

Chapter 4, CDMA Screens Description, contains reference information for the
CDMA Test screens and their fields. .

Chapter 5, Connectors, Indicators, and Misc. Hardware, describes the purpose
and use of each connector on the Cellular Adapter. |t also providesinformation
about the various indicators (such as the POWER indicator) and hardware parts
(such as fuses).

Chapter 6, CDMA Dual Mode Cédllular Test HP-IB, provides syntax diagrams for
the CDMA Transmitter Tester's functions. It also provides sample programs for
some simple tests. For general HP-1B operating information, program examples,
and the complete Test Set HP-IB syntax list, refer the Test Set’s documentation.

Chapter 7, Theory of Operation, provides theory of operation, a block diagram,
and timing diagrams for the operation of the CDMA Cellular Adapter.

Chapter 8, CDMA Basics, provides an overview of CDMA theory asit appliesto
the Cellular Adapter.

Chapter 9, Questions and Answers, provides information about the basic concepts
of CDMA in question and answer form.

Chapter 10, Ingtallation, provides a procedure for re-cabling your COMA Cellular
Adapter if you remove the adapter from the Test Set for repairs or other reasons.

Glossary isalist of common CDMA terms and their definitions.




Conventions Used in this Manual

¢ The term Test Set is used to describe the HP 8921A Cell Site Test Set.
¢ Theterm Cellular Adapter is used to describe the HP 83205A CDMA Cellular Adapter.

« Names of fields displayed on the Test Set’s screens are shown in "computer" font, for
exampleRef Level .

General I nformation About the Test Set

Refer to the Test Set's documentation set for information about any of the
following:

« Power and fuse connections for the Test Set, HP-IB address setting and various
instrument configuration. settings that affect the general operation of the instrument.
e HP customer support, instrument upgrades, and accessories for your Test Set.

¢ The use of memory cards and other types of mass storage for storing and retrieving
IBASIC programs.

e The Test Set's specifications.
e Performance tests used to verify the Test Set's operation.
e Error and operating messages.

CDPD Operation  This cellular adapter may be configured three different ways:

Option 001 - provides CDMA base station testing.

Option 002 - provides Cellular Digital Packet Data (CDPD) base station testing, and
may be retrofitted to also provide CDMA base station testing.

Option 003 - provides testing for both CDMA and CDPD base stations.

CDPD base stations are tested using the Mobile Data Base Station (MDBS) Cell
Site Test Software. The software, and its manual, are shipped with every

option 002 or option 003 Cellular Adapter. All CDPD testing is done using the
software; there is no manual testing. Although a screentitled "CDPD SCREEN"
can be accessed, it isonly used by the factory software for CDPD testing.
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Get Started with a Smple CDMA Test

This chapter is provided to help you learn how to use the Test Set by performing
an RF loopback test.

This exercise will verify that the CDMA Generator and CDMA Analyzer are
operating as they should, and will provide agood way to learn how to navigate
through screens and fields. All controls are assumed to be left in their default
(turn-on or PRESET) state unless altered in the procedure.
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Chapter 1, Get Started with a Simple CDMA Test

—~Cable Connections

©c002°000
Cable Instrument as shown. [ —
Note: Front panel cablingisin
addition to the cabling that should have
been made during the installation of
the Cellular Adapter.

RF IN/OU
—Front Panel
POWER
Turn on the Instrument or press [
preset. d
PRESET An Example of How to M ake the Setting
C Position Select More
Ve
a [lvore - -~ i — @
Go to the CDMA %
Positi Select
GENERATOR screen. f:s‘ N COMA GEN
M covacen B — @
1 %
Position
Enter an RF frequency of RE Gen Freg MHz
4 5o 510 M s — ) [8/9)3][.][3]1][o]M
Position Select Increment | Select Value
Ent litude of -20dam. [T Ampliue | gl
n eranamp - X Amplitude
- dBm f‘ @
;

TG

Position Select 1Q

Set the CW RF Path to |Q CW RF Path

|_IBypass/IQ -

5,
i’
di

Position Select Dupl

Set the Output Port to Duplex. o] —

»
’
&

B B

Go To Step 8
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Chapter 1, Get Started with a Simple CDMA Test

An Example ot How to M ake the Setting

Position Select Fwd
Position Select More

e

Position Select CDMA
ANL

Gen Dir

Set the generator direction to rvairey |
Forward

H

RADIO INT

a [Ivore” = " Jif —

H

E Gotothe CDMA ANALYZER
screen.

6,
i
&

Position Select Avg

Pwr
a * = @

T

Select the measurement type.

Position Select Rho

6,
”
4l

Position
Enter atune frequency of
893.310 MHz.

8/ 9/(3][. [3][1][0]-

H

A description of measurement results
are explained in " Rho" on page 102.
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Chapter 1, Get Started with a Simple CDMA Test
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Making CDMA M easurements

Chapter 2 - Making

CDMA Measurements
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Chapter 2, Making CDMA Measurements

The Cellular Adapter provides the following transmitter measurements. For
additional descriptions of these measurements, see chapter 4," CDMA Screens
Descriptions"

Average Power

Average Power measures the power of the signal present at the RF IN/OUT port. It is
a broad-band measurement that measures all the power from about 30 MHz to 1 GHz.

« ADC FS (Analog-to-Digital Converter Full Scale) is the relative power level into
the CDMA Analyzer, and is displayed when measuring Average Power. This
measurement can be used to verify that the coRwct Gai n value is selected.

Rho

Rho is a measure of CDMA waveform quality. The number returned in this
measurement indicates how well the measured signal correlates with an ideal
reference waveform, with a value of 1 indicating perfect correlation. The CDMA
standard specifies 0.912 as the minimum accepted performance for CDMA base
stations.

Three additional measurements are displayed when measuring Rho:

e transmittetime offset indicates how well your transmitter’s signal is time-aligned
to system time. The displayed value takes into account the PN Sequence Offset In-
dex of your transmitter that is entered on the CDMA ANALYZER screen.

e carrierfrequency error is the difference between your transmitter's actual center
frequency and the frequency you enter inThae Fr eq field.

e carrier feedthrough indicates how well the IQ modulator of your transmitter is
performing.

EVM

Error Vector Magnitude measures the accuracy of the phase and amplitude of the 1Q-
modulated signal. It is the RMS magnitude of the vector which connects the ideal
signal phasor to a compensated, measured, signal phasor at the detection decision
points.

Two related measurements are displayed when measuring EVM:

e MagnitudeError is the difference in the RMS magnitude between an ideal signal
phasor and the measured phasor.

e PhaseError is the RMS value of the difference in phase between an ideal signal
phasor and the measured phasor.

28



REAR PANEL
CABLING

Chapter 2, Making CDMA Measurements

Channel Power

Channel power measures the RF power inside a 1.23 MHz bandwidth. This provides
rejection of other nearby signals (such as an AMPS transmitter) when measuring the
power of a CDMA transmitter.

Code Domain Power

Code Domain Power displays thaative power of each of the 64 Walsh Channels
being transmitted. Power levels displayed are relative to the total power of the signal
in a 1.23 MHz bandwidth.

¢ Code Domain Timing displays the time offset of each of the 64 Walsh Channels
relative to the received Pilot Channel (Walsh channel 0)

¢ Code Domain Phase displays the phase difference between each of the 64 Walsh
Channels relative to the Pilot Channel (Walsh channel 0)

« Fast Power provides faster Code Domain Power measurements. The user enters the
measured Time Offset and the number of measurement averages desired. The Code
Domain Analyzer then uses those values instead of re-measuring those parameters
each time a Code Domain measurement is made.

Therear panel cables between the Test Set and the Cellular Adapter must
be connected as described in the installation instructions for the Cellular
Adapter; chapter 10, "Ingtallation" Any required aterations to these
connections are described in the procedures in this chapter.

Selected | S 97 Specifications (Forward Channel)

rho>0.912

Pilot Time Tolerance < 10pus (desired, <gs.

Code Domain Phase (Off channels) <27 dB

Code Domain Timing (Pilot to Walsh cover timing tolerance) < 50 ns
Code Domain Phase (Pilot to Walsh cover phase tolerance) < 50 mrad
Frequency Error < 0.05 ppm

29



Chapter 2, Making CDMA Measurements
Average Power Measurement

Aver age Power M easur ement

UPGRADING OLDER
TEST SETSFOR
AVERAGE POWER
MEASUREMENTS

Average Power isan "uncorrelated" measurement; it does not require any external
timing signals from the transmitter. The transmitter can be tested in any normal
operating condition.

Average Power can only be measured at the Test Set's RF IN/OUT port.

Although the detector is not frequency selective, the measurement assumes that a
bandpass signal is applied to the RF IN/OUT port of the Test Set. The detector
measures the envelope of the bandpass signal and DSP algorithms convert the
envelope information to average power. Calibration factors, based on the
analyzer's tundrequency, are@plied to average power measurements. The
calibration factors only apply to signals centered at the frequeneyedrin the

Tune Freq field.

To measure Average Power your HP 8921A Test Set must be equipped with a

special Input Module. This assembly provides the Detector Output (DET OUT)

signal to the Test Set’s rear panel. If you have an earlier version of the HP 8921A
Test Set that does not have the DET OUT connector on the rear panel, you must
return your instrument to the factory for an upgrade to make these
measurements. Contact your HP Field Sales Engineer to arrange upgrades.

For details about the steps in the procedure on the following page, see
" Explanation of the Average Power M easur ement Procedure" on page 32.

30



Chapter 2, Making CDMA Measurements
Average Power Measurement

~ Cable Connections

POWER e000° 000

Front Panel

Turn on the Instrument or press or
preset. PRESET

RADIO INT

Go to the CDMA
GENERATOR screen.

B8 CDMA GEN

Turn Off RF amp“tude Amplitude

f
GototheCDMA ANALYZER = [vore | See " M easurement Results' on page 37.
screen. : Choices:

|
BB CDMA ANL

o B
Select the measurement type - ‘

Avg Pwr (Average Power).

Select Zero to calibrate the
power meter.

Note: Disconnect any cablesto the
RF IN/OUT connector before
zeroing the power meter.

o B —5b8 B8 -8 -3

Enter the base station’s RF Tune Freg
transmitter center frequency. '

Set the power interval to 5.00 Pur Intvl
ms.

GoTo Step 9

Figurel Average Power M easur ement Procedure
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Chapter 2, Making CDMA Measurements
Average Power Measurement

Explanation of the Average Power M easurement Procedure

These explanations are intended to add detail about the steps required to perform
an average power measurement. For the step by step instruction see " Average
Power M easurement Procedure" on page 31.

Step 1 This setsthe instrument to aknown state. The RX TEST screen is displayed when
completed.
Step 2 Select More and use the knob to scroll through the extended list of screens. Select

the CDMA GENERATOR screen to accessthe RF Anpl i t ude field. .

PRESET

N

Choices:
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Step 3

Step 4

Chapter 2, Making CDMA Measurements
Average Power Measurement

The generator'snpl i t ude is turned Off in preparation for zeroing the power
meter. IfAnpl i t ude is not turned off, power from the gemnator will cross-

couple to the analyzer, and cause the measurement circuitry to zero the average
power measurement incorrectly.

Selectivbr e and turn the CURSOR CONTROL knob. Select the CDMA
ANALYZER screen.

Amlitude

Choices:

W CDMA ANL
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Chapter 2, Making CDMA Measurements
Average Power Measurement

Step 5 Select the Avg Pwr measurement if it isn’t selected already.

Step 6 ThePwr Zer o field zeroes the average power meter. When correxgttped, the
Avg Pwr reading will be a value <-20 dBm or a series of four dashe (f the
units are changed to Watts or milliwatts the reading will be very close to 0.0000

Pwr Zero
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Step 7

Step 8

Chapter 2, Making CDMA Measurements
Average Power Measurement

Set the Tune Fr eq. The center frequency of the applied signal must match the
frequency entered in the Tune Fr eq field for the correct calibration factorsto be

applied.

ThePwr | ntvl field should be set to the maximum value (5.00 ms) unless
power is to be measured over a specific time period.

Note: To measure power during aspecific time period, setthePwr | nt vl fieldto
the desired length and make a triggered measurement.

To measurethe power during the power control groups occurring at 80 msframe
clock boundaries example:

1. Setthe Pwr | ntvl tol1.25ms

2. SettheTrig Event to 80 m.

3. Connect the Base Station’s CDMA even second clock output to the Test Set's EVEN
SECOND/SYNC IN input.

Avg Pwr

Tune Fre Pwr Intvl
893.310000
MHz ms

Zero
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Chapter 2, Making CDMA Measurements
Average Power Measurement

Step 9 Connect the RF output of your base station to the Test Set's RF IN/OUT port and
activate the transmitter.

@ e e

RF IN/OUT

[

© @®@°°0© 00

36



Chapter 2, Making CDMA Measurements
Average Power Measurement

M easur ement The Avg Pwr and ADC FS measurements are displayed.

Results If four dashes (----) or alevel <-20 dB is displayed, usethe To Scr een menuto

access the Test Set's Spectrum Analyzer to verify the presence of the signal.
Change the Spectrum Analyzegpan to 5 MHz to display the entire CDMA
signal, and change tiRef Level to adjust for the signal level.

Tune Fre Pwr Intvl

MHz ms
Pwr Zero
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Channel Power M easur ement

The Channel Power measurement requires a short cross-calibration procedure that
optimizes measurement accuracy. Calibration factors are generated to force the

Channel Power measurement to the same level as Average Power. During this
procedure, the Test Set’s internal CDMA generator provides the stimulus signal
necessary for comparing Average and Channel Power measurements at a given
tune frequencyif the frequency of the signal-under-test changes, the cross-

calibration procedure must be re-run.

Initially, the procedure for cross-calibrating the Channel Power measurement
includes zeroing the average power meter. If the calibration procedure has to be
repeated because the frequency or assigned CDMA channel is changed, the
average power meter does not have to be zeroed again. (Begin calibration by
substituting the internal CDMA genator for the signal-under-test, described in
step eight of the Channel Power measurement procedure) .

Channel Power is an "uncorrelated" measurement; it does not require any external
timing signals from the transmitter. The transmitter can be tested in any normal
operating condition; no special test mode is needed. This measurement differs
from the Average Power measurement by restigats measurement bandwidth

to 1.23 MHz, centered around the Tune Frequency of the analyzer.

UPGRADING OLDER  The Channel Power calibration routine requires Average Power measurement

TEST SETSFOR capabilities. To measure Average Power (and therefore Channel Power), your

CHANNEL POWER HP 8921A Test Set must be equipped with a special Input Module. This

MEASUREMENTS assembly provides the Detector Output (DET OUT) signal to the Test Set’s rear
panel. If you have an earlier version of the HP 8921A Test Set that does not have
the DET OUT connector on the rear panel, you must return your instrument to
the factory for an upgrade to make these measurements. Contact your HP Field
Sales Engineer to arrange upgrades.

For details about the stepsin the following procedure, see" Explanation of the
Channel Power M easurement Procedure’ on page 41.
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Front Panel

POWER
Turn on the Instrument or press or ? Set the Output Port to Duplex. RF OutiDupl

preset. PRESET

— ~ Cable Connections

eoeereee

RADIO INT

Go to the CDMA
GENERATOR screen.

Turn off RF amplitude.

bl of ]
Gotothe CDMA ANALYZER = kMo |

screen.

the signal you will be
measuring.

Amplitude

Enter an amplitude of +4dBm. M

dBm

CW RF Path

Set the CW RF Pathto 1Q. B passiQ |

Avg Pwr (Average Power).

Select Zero to calibrate the

Gotothe CDMA ANALYZER
power meter. screen.
Note: Disconnect any cablesto the

RF IN/OUT connector before GoTo Step 14
zeroing the power meter.

Go to the CDMA
GENERATOR screen.

Go To Step 8

B O -8 B8 -8 &

Adjust the center frequency of RE Sen Frog
10 e

Figure2 Channel Power M easurement Procedure (1 of 2)
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Ad ust the center frequency of  [EEEIEEE
the signal you will be MHz

measuring.

-—
Select the measurement type - ‘

Chan Pwr (Channel Power).

Chn Pwr Cal

|_ICalibrate

Select Chn Pwr Cal to calibrate
the power meter.

—Front Panel

Position cursor at Chan Pwr
field and use the arrow keysto
compare Avg Pwr and Chan
Pwr measurement results.

Ll chan Pwr |

&)

Go to the CDMA
GENERATOR screen.
Turn off RF amplitude. S pmoiiude
Gotothe CDMA ANALYZER
screen.

Go To Step 22

Figure3

~ Cable Connections

@ooecreee

'

See " M easurement Results' on page 52.

Channel Power M easurement Procedur e ( 2 of 2)
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Explanation of the Channel Power M easurement Procedure

These explanations are intended to add detail about the steps required to perform
achannel power measurement. For the step by step instruction see figure 2 on
page 39 and figure 3 on page 40.

Step 1 This setsthe instrument to aknown state. The RX TEST screen is displayed when
completed.
Step 2 Select Mor e and use the CURSOR CONTROL knob to scroll through the

extended list of screens. Select the CDMA GENERATOR screen to access the RF
Anpl i tude field.

PRESET

N

Choices:
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Step 3

Step 4

The generator'anpl i t ude is turned Off in preparation for zeroing the average
power meter. lAnmpl i t ude is not turned off, power from the generator will cross-
couple to the analyzer and cause the measurement circuitry to zero the average
power measurement incorrectly.

Select thevobr e field and turn the knob. Select the CDMA ANALYZERreen.

Amlitude

Choices:

W CDMA ANL
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Step 5 Select the Avg Pwr measurement if it isn’t selected already.

Step 6 ThePwr Zer o field zeroes the averagewer meter. When zeroed, the displayed
Avg Pwr will be a value <-20 dBm or a series of four dashe9.(H the units are
changed to Watts or milliwatts the reading will be very close to 0.0000

Step 7 Press the PREV key to return to the CDMA GENERATOR screen.

Choices:

Pwr Zero
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Step 8 Select Dupl as the Output Port.

Amﬁlitude
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Step 9

Chapter 2, Making CDMA Measurements
Channel Power Measurement

Connect an external cable from the DUPLEX OUT to RF IN/OUT connectors.

RF IN/OUT @ DUPLEX/OUT @)

h \
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Step 10

Step 11

Step 12

Ik [= IS

Adjust the RF Gen Fr eq to the center frequency of the channel you will be
making a Channel Power measurement on. The internal generator will now be
set-up to cross-calibrate Average Power with Channel Power measurements.

Set the Anpl i t ude to +4 dBm.

Select |1Q for the CW RF Pat h.

AvgPwr

RF Gen Freq

893.310000
MHz

Am Jlitude

dbm
CW RF Path

Bypass/IQ

RF Out/Dupl
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Step 13 Press the PREV key to return to the CDMA ANALY ZER.

Step 14 Adjust the Tune Fr eq tothe center frequency of thesignal you will be measuring.

14] i

Pwr Zero
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Channel Power Measurement

Step 15 Select Chan Pwr. With the cursor positioned in the upper-left field, you can use
the up/down arrow keysto select Chan Pwr.

Step 16 With the cursor positioned at the Chn Pwr  Cal field, press the knob. This starts
acalibration routine that cross-calibrates Average Power and Channel Power at
each input attenuator setting. This routine is complete when the Calibratefield is
no longer highlighted.

Choices:

893.310000

16 Chn Pwr Cal
Calibrate
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Step 17 Use the Up/Down arrow keysto comparethe Avg Pwr withthe Chan Pwr. If
the calibration process was successful, they should be closely matched.

Step 18 Press the PREV key to return to the CDMA GENERATOR screen.

RF Gen Freq

MHz

Amplitude

Q
S
=

CW RF Path

Output Port
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Step 19 Turn off Anpl i t ude..

Step 20 Press the PREV key to return to the CDMA ANALY ZER screen.

RF Gen Freq

Output Port
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

Step 21 Remove the cable connecting the DUPLEX OUT and RF IN/OUT connectors and
connect your transmitter output to the RF IN/OUT connector.

RF IN/OUT @ ©° @ @@

[
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Chapter 2, Making CDMA Measurements
Channel Power Measurement

M easur ement Y ou are now ready to read your Chan Pwr measurement results. Re-calibrate the
Channel Power measurement if the center frequency or CDMA channel of your

transmitter changes.

Results

RF Gen Freq

gI
T
N

Amplitude

|

CW RF Path

Output Port
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Chapter 2, Making CDMA Measurements
Waveform Quality (Rho) and Error Vector Magnitude (EVM) Measurements

Waveform Quality (Rho) and Error Vector Magnitude (EVM)
M easur ements

Rho and EVM are correlated measurements that require synchronization signals
from the base station to the Cellular Adapter. The base station must be in a test
mode that only transmits a pilot channel (Walsh 0).

The PN Sequence Offset Index of the base station must be known to synchronize
the base station’s signal to the CDMA Anzdy.

These measurements should be made directly on the transmit port of the base
station when possible; any other signals present may degrade the measurements
(the CDMA Analyzer interprets these signals as noise from your base station).

For details about the steps in the procedure on the following ggge,
" Explanation of the Rho and EVM M easurement Procedure" on page 55.
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Chapter 2, Making CDMA Measurements

Waveform Quality (Rho) and Error Vector Magnitude (EVM) Measurements

~Cable Connections

lil:ront Panel Connections
EVEN SEC/SYN

g 0°Q@ 0 @

Coom|
Coom|
Coom|
Ooom|
[ [ ]

®

RF IN/OU

SYNTH REF IN |

Rear Panel Connectlons—‘

19.6608 MHz
CDMA CLOCK

(—Front Panel

Turn on the Instrument or press or
preset.

Go to the CDMA ANALYZER
screen.

[
Choices:
\

|
B CDMA ANL

E—
g

Select a reference frequency ,
that matches the input to the
cellular adapter's RF
Synthesizer. b.

internal to lock the CDMA
reference.

Enter the PN Offset index of
the base station.
Select the measurement type -
EVM OR Rho.
Base Station
Enter the base station’'s RF Tune Freq . .
transmitter frequency. e 510000 | Set up the Base station to begin
transmitting a pilot channel only signal.
? Select the Input Port.
See" M easurement Results' on page 59.
GoTo Step 7

Figure4

Waveform Quality and Error Vector Magnitude M easur ement Procedure
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Waveform Quality (Rho) and Error Vector Magnitude (EVM) Measurements

Explanation of the Rho and EVM M easurement Procedure

These explanations are intended to add detail about the steps required to perform
the waveform quality and EVM measurements. For the step by step instruction
see" Waveform Quality and Error Vector Magnitude M easurement Procedur €' on
page 54.

Step 1 Therear panel SYNTH REF connector of the Cellular Adapter is connected to the
base station’s 19.6608 MHz clock to phase-lock the timebase in the Cellular

Adapter to the base station. The 10 MHz output of the Cellular Adapter is derived
from that signal, and is connected to the Test Set to phase lock it to the other two

devices.

The Even Second clock of the base station provides the system timing reference

signal for making the measurements.

Front Panel Connections ‘ ‘ Rear Panel Connections—‘
EVEN SEC/SYNC ——— ——

o= SEEH
O 5568
O O@ooom

=) ©@®°° Q00

RF IN/OU

19.6608 MHz
CDMA CLOCK
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Chapter 2, Making CDMA Measurements
Waveform Quality (Rho) and Error Vector Magnitude (EVM) Measurements

Step 2 This sets the instruments to a known state. The RX TEST screen is displayed
when ready.

Step 3 Selecting the More field displays alist of screensto choose from, including all of
the CDMA screens. The Rho and EVM measurement are setup on the CDMA
ANALY ZER screen.

@ @@
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Chapter 2, Making CDMA Measurements
Waveform Quality (Rho) and Error Vector Magnitude (EVM) Measurements

Step 4 The default measurement is Avg Pwr . By moving the cursor in front of this
measurement and pressing the knob, you bring up alist of measurementsto
choose from. Select Rho or EVM

Step 5 The Tune Freq fieldisused to enter the center frequency of the CDMA channel
being analyzed. The keypad istypically used to enter the frequency, but you can
also directly enter the channel number if you prefer.

TOENTERTHE Channel tuning Is selected on the CONFI GURE screen using the fields

CHANNEL NUMBER inthe RF Di spl ay column. (Set RF Di spl ay to Chan. Set RF Chan
Std to LS AMPS.) Refer to the CONFIGURE screen description in the
Test Set’s User’s Guide.

Step 6 Refer tosee chapter 5, " Connectors, Indicators, and Miscellaneous Hardware" for
input level suggestions. Under no circumstances should the signal applied to the
ANT IN port exceed 200mW (23 dBm).

Tune Fre
893.310000

MHz

E Inut Port
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Chapter 2, Making CDMA Measurements
Waveform Quality (Rho) and Error Vector Magnitude (EVM) Measurements

Step 7 The Synthesizer Reference is used to phase lock the Cellular Adapter’'s RF
synthesizer to the base station. This signal is also used to create the 10 MHz REF
OUT signal to phase lock the Test Set to the Cellular Adapter. The REF
UNLOCK indicator on the Cellular Adapter should not be lit if the signal selected
for theSynt h Ref field matches the signal connected to the SYNTH REF IN
connector.

Step 8 When the instruments are connected as shown, and internal is selected in the
CDMVA TB field, the CDMA Timebase for the Cellular Adapter is locked to the
signal applied to the SYNTH REF IN connector.

Step 9 The PN Offset of your base station must be entered for the CDMA Analyzer to
correctly align its measurement interval with the incoming block of transmitted
data.

Rho

m 19.6608

Synth Ref

CDMA TB

| Internal

PN Offset
[ 000 |

Step 10 The base station must only be transmitting a pilot channel (Walsh 0)
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Chapter 2, Making CDMA Measurements
Waveform Quality (Rho) and Error Vector Magnitude (EVM) Measurements

M easur ement Rho (and Time Offset, Frequency Error, and Carrier Feedthru) or EVM (and
Results Magnitude Error and Phase Error) should be displayed.

If no measurement is displayed, verify all instrument settings and
connections.You can use the Test Set’'s Spectrum Analyzer to verify the presence
and levels of the 19.6608 MHz and CDMA carrier signals from your base station.

For a discussion about the signal requirements for the SYNTH REF IN connector,
see" SYNTH REF IN" on page 145.

For additional troubleshooting informatiege chapter 3," Troubleshooting
M easur ement Problems’

Rho

893.310000 10
Internal

RF In/Ant 0.00
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Chapter 2, Making CDMA Measurements
Code Domain Power, Fast Power, Phase, and Timing

Code Domain Power, Fast Power, Phase, and Timing

All Code Domain measurements are correlated to external synchronization
signals from the base station.

The PN Sequence Offset Index of the base station must be known to synchronize
the base station’s signal to the Code Domain Analyzer.

The instrument setup and cabling is identical, in most respects, to the setup used
for Rho and EVM measurements. If you have already set up your instruments to
measure Rho or EVM, you can start making Code Domain measurements by just
going to the Code Domain Analyzer screen and settheur enent field to

Cont .

For details about the steps in the procedure on the following ssge,
" Explanation of the Code Domain M easur ements Procedur €' on page 62.
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Chapter 2, Making CDMA Measurements
Code Domain Power, Fast Power, Phase, and Timing

~Cable Connections

ﬁ lil:ront Panel Connections ‘ ‘ Rear Panel Connections—‘
EVEN SEC/SYN y x -
SYNTH REF IN fa@;=" 7 =@ |

Cooo|
Coom|
Cooo|
Cooo|

1 Even Sec

RF IN/OU 19.6608 MHz
Y CDMA CLOCK
—Front Panel
POWER é i PN Offset
Turn on the Instrument or press o ir;tebra?:;;ig:set index of oo |
preset. CRESET
Select the Ref Controls menu.
‘
. R b.

Go to the CODE DOMAIN — _

ANALYZER screen. ’7 Select the signal that matches>
the signal connected to the

SYNTH REF IN connector.

|
B CODE DOM

4 Select the input Port.

Select a CDMA timebase.
[ Enter the base station’'s RF
transmitter frequency.

a

Select the Gain Controls menu. g

6 Select the measurement type.” |

|
b. G

b.

7 Select the measurement mode
Cont (Continuous).

Adjust the Gain for an ADC fs
reading of -1 to -10.
sl Select the Aux Controls menu. | ¢

See " M easurement Results" on page 71.

GoTo Step 9 -

Figure5 Code Domain Power, Phase, and Timing M easurement Procedure
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Chapter 2, Making CDMA Measurements
Code Domain Power, Fast Power, Phase, and Timing

Explanation of the Code Domain M easur ements Procedure

These explanations are intended to add detail about the steps required to perform
a code domain measurements. For the step by step instruction see " Code Domain
Power, Phase, and Timing M easur ement Procedure" on page 61.

Step 1 Therear panel SYNTH REF connector of the Cellular Adapter is connected to the
base station’s 19.6608 MHz clock to phase-lock the timebase in the Cellular
Adapter to the base station. The 10 MHz output of the Cellular Adapter is derived
from that signal, and is connected to the Test Set to phase lock it to the other two
devices.

The Even Second clock of the base station provides the system timing reference
signal for making the measurements.

Front Panel Connections ‘ ‘ Rear Panel Connections—‘
EVEN SEC/SYNC

RF IN/OU

RF Out 19.6608 MHz
CDMA CLOCK

62



Chapter 2, Making CDMA Measurements
Code Domain Power, Fast Power, Phase, and Timing

Step 2 This sets the instruments to a known state. The RX TEST screen is displayed
when ready.

Step 3 Selecting the More field displays alist of screensto choose from, including all of
the CDMA screens. Selecting CODE DOM accesses the CODE DOMAIN
ANALYZER screen.

@ @@
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Chapter 2, Making CDMA Measurements
Code Domain Power, Fast Power, Phase, and Timing

Step 4 Refer to see chapter 5, " Connectors, Indicators, and Miscellaneous Hardware" for
input level suggestions. Under no circumstances should the signal applied to the
ANT IN port exceed 200mW (23 dBm).

Step 5 The Tune Freq field isused to enter the center frequency of the CDMA channel
being analyzed. The keypad istypically used to enter the frequency, but you can
also directly enter the channel number if you prefer.

TOENTERTHE Channel tuning Is selected on the CONFI GURE screen using the fields

CHANNEL NUMBER inthe RF Di spl ay column. (Set RF Di spl ay to Chan. Set RF Chan
Std to LS AMPS.) Refer to the CONFIGURE screen description in the
Test Set’s User’s Guide.

Controls Tune Freo
Main 893.310000

RF In/Ant MHz
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Step 6

NOTE:

Chapter 2, Making CDMA Measurements
Code Domain Power, Fast Power, Phase, and Timing

The Measurement field is used to select the Code Domain measurement type.

If you want to make aFast Pwr measurement, you need to acquire a measured
Time Offset value. Time Offset will be measured during Power, Phase and
Timing measurements in the Code Domain Analyzer, or during Rho
measurements in the CDMA Analyzer. If you have not acquired a Time Offset
value, select the Power, Phase, or Timing measurement and continue with these
steps. After measurement results are displayed, follow these steps:

1 Select FP Set up from the Controls field.

2. UseOF's Trnsfer totransfer the measured value from the Tm Of s field to
theTime Off set field. (After performing this step the valuesin the Ti me
O fset fieldandtheTm O s fields should match).

3. Accessthetopfield under Controls, select Main and, under M easurement select Fast
Pwr . Fast Power measurements should now be displayed.

If, during a Fast Power measurement, the Data Rate, PN Offset, CDMA TB, or Synth Ref
fields settings are changed, you must acquire anew Time Offset value by making a Power
Phase, Timing, or Rho measurement.

See" OfsTrnsfer" on page 129 for more information.

Measurement
893.310000 @Power
RF In/Ant Single/Cont
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Chapter 2, Making CDMA Measurements
Code Domain Power, Fast Power, Phase, and Timing

Step 7

Step 8

Selecting Cont immediately arms the analyzer and re-arms it after each
measurement. M easurements are continuously made and updated until Si ngl e is
selected.

If Si ngl e isselected, you must select Ar m Meas each time you want to make a
measurement.

The Cont r ol s field is used to access avariety of control menus. Change the
Mai n entry to Aux (Auxiliary).

Controls Measurement

Main 893.310000
RE In/Ant Single/Cont
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Chapter 2, Making CDMA Measurements
Code Domain Power, Fast Power, Phase, and Timing

Step 9 Enter the PN Sequence Offset Index (PN Of f set ) of your base station to
synchronize the analyzer's timing to the base station’s signal.

Step 10 Change the&ont r ol s field toRef s (References) to access and change the
Synt h Ref field.

Controls PN Offset
10 =000 |
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Chapter 2, Making CDMA Measurements
Code Domain Power, Fast Power, Phase, and Timing

Step 11

Step 12

Ref

The Synthesizer Reference is used to phase lock the Cellular Adapter’s RF synthe-
sizer to the base station. This signal is also used to create the 10 MHz REF OUT
signal to phase lock the Cellular Adapter to the Test Set. The REF UNLOCK indi-
cator on the Cellular Adapter should not be lit if the signal selected f8ythen

Ref field matches the signal connected to the SYNTH REF IN connector.

When the instruments are connected as shown, and internal is selected in the
CDMVA TB field, the CDMA Timebase for the Cellular Adapter is locked to the
signal applied to the SYNTH REF IN connector.

Choices:

Synth Ref CDMA TB
h
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Code Domain Power, Fast Power, Phase, and Timing

Step 13 The Gai n field adjusts the level of the signal into the Code Domain Analyzer.
Access this field by changing the Cont r ol s menu to Gai n.

Choices:

Ref 10 Internal
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Code Domain Power, Fast Power, Phase, and Timing

Step 14 Adjust the Gai n field until the ADC f s measurement isin the range of -1 to -10
dB.

Gain

70



Chapter 2, Making CDMA Measurements
Code Domain Power, Fast Power, Phase, and Timing

M easur ement Therelative level of each of the 64 Walsh Channelsisdisplayed. Usethe Mar ker
Results Controls to check the measurement value of an individual channel.

The Time Offset (TnOF s), Frequency Offset (Fr qOf ) and Carrier Feedthru

(Car Ft) of the entire 1.23 MHz signal are displayed in the upper-right corner of
the screen. (These are the same values displayed when making a Rho
measurement on the CDMA Analyzer screen.)

Thefirst measurement may take several seconds, especially under non-ideal

conditions. If no measurements are displayed, verify all instrument settings and
connections.You can use the Test Set's Spectrum Analyzer to verify the presence
of the 19.6608 MHz and CDMA carrier from your base station. For additional
troubleshooting informatiorsee chapter 3," Troubleshooting M easurement

Problems"

For further discussion about signal requirements for the SYNTH REF IN and
EVEN SECOND/SYNC IN connectorsge chapter 5, " Connectors, Indicators,
and Miscellaneous Hardwar €'

Controls Gain

dB

71



Chapter 2, Making CDMA Measurements
Performance in Additive Noise (Receiver Test)

Performancein Additive Noise (Receiver Test)

Receiver Performance in Additive Noise requiresthe CDMA Generator to be
synchronized to the base station’s even second clock. The PN Offset Index of the
base station is entered to provide the proper time alignment for the generator.

To perform this test, the base station must be out of service to allow the CDMA
Generator signal to be connected directly to the Receive A and B ports. This
allows a precise generator level to be set at each input, and prevents unwanted
signals from negatively affecting the measurements.

The Cellular Adapter’s data buffer and calibrated noisecesuare used to create
the required test signal.

The Cellular Adapter cannot read back teeeiver’'s Frame Error Rate (FER)
during the test. The person performing the test must read this value from the base
station or by some other means available.

The procedure on the following page uses a data rate of 9.6 kbps. For details
about the steps in the procedus®," Explanation of Additive Noise Procedure" on
page 74.
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Performance in Additive Noise (Receiver Test)

~ Cable Connections

ﬁ EVEN SEC/SY NCﬂ
@ @,

DUPLEX

Even Sec

Power Splitter

Receive A & B

—l—

(—Front Panel

Turn on the Instrument or press
preset.

Go to the CDMA
GENERATOR screen.

Enter an RF frequency of
893.310 MHz.

Enter an amplitude of -81.9
dBm. See explanation of
" Step 5" on page 76.

Set the CW RF Path to 1Q.

Set the Output Port to Duplex.

Enter the PN Offset index of
the base station.

Select the generator direction
to Rev (Reverse).

GoTo Step 10

Figure 6 Receiver Performancein Additive Noise M easurement Procedure

Select the generator mode.

11 Set the value for Eb/No to

5.5 dB.

Select a Data Rate.

Select a data source.

Gen Mode

Eb/No
] 55

dB

Data Rate

[_]9.6 Kbps

Bl Random

Select the measurement mode

Cont (continuous).

Select Send.

Set the value for Eb/No to
6.1 dB.

Random
Single/Cont
ldle/Send

Random
Single/Cont
Idle/Send

See" First Measurement" on page 80.

Gen Mode

Eb/No
] 6.1

d

See " Second Measurement” on page 81.
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Performance in Additive Noise (Receiver Test)

Explanation of Additive Noise Procedure

Step 1

DUPLEX

These explanations are intended to add detail about the steps required to perform
areceiver performance in additive noise measurement. For the step by step
instruction see " Receiver Performance in Additive Noise M easurement Procedure"
on page 73.

The even second clock of the base station provides the timing reference to
generate CDMA signals from the Cellular Adapter. The power splitter provides a
signal to both receiver inputs from the CDMA Generator.

D,@ ©@®°°@0®

Even Sec
Receive A & B

Power Splitter

l—
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Chapter 2, Making CDMA Measurements
Performance in Additive Noise (Receiver Test)

Step 2 This sets the instrument to aknown state. The RX TEST screen is displayed
when ready.
Step 3 Selecting the Mor e field displays alist of screensto choose from, including all of

the CDMA screens. Select CDVA GEN to access the generator.

@ @@
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Performance in Additive Noise (Receiver Test)

Step 4

Step 5

Enter your receigr’s tune frequencinto theRF Gen Fr eq field.

Enter the amplitude that will result in a level of -81.9 dBm at each of the receiver
ports. The level should be the value of tngl i t ude field minus the loss

through the power splitter. For example; if you have 6 dB of loss through the
splitter at each output, set the level to -75.9 dBm.

AMPLITUDE
CALIBRATION

Step 6

IS-97 standards specify a level of -84 dBm in a 1.23 MHz bandwidth for this
measurement. However, the noise generator’s level is normalized to a 2 MHz
bandwidth signal. A correction factor is generated using the following formula:

2MHz
10 x Log-SaertF 2108 (-84dBm + 2.1dB= -81.9dBm)

Setting the CW RF Pat h field to | Q enables |Q modulation.

RF Gen Freq
848.310000
MHz

Amplitude

-81.9

dBm
CW RF Path

Bypass/IQ
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Step 7

Step 8

Step 9

Chapter 2, Making CDMA Measurements
Performance in Additive Noise (Receiver Test)

The Qut put Port issettoDupl tousethe DUPLEX OUT port.

The PN Sequence Offset Index of the base station is entered to time-align the start

of the Cellular Adapter's CDMAignal to the receiver. After an even second
pulse is received on the EVEN SECOND/SYNC IN port, the Cellular Adapter
delays transmitting its signal to the receiver for the period derived from the PN
Offset field's value (1 PN Offset = 64 chips = 52.08 microseconds).

The generator directiors¢n Di r) is set toReverse to emulate a mobile.

Gen Dir

Fwd/Rev
EQ In/Out

848.310000 E

PN Offset
Byp [ 0.00 |
Output Port
RF Out/Dupl
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Performance in Additive Noise (Receiver Test)

Step 10 The Gen Mde determines the CDMA signal’s content. SelBgtN, to create a
combination of data and noise.

Step 11 Setting the value of N, t05. 5 dB sets the ratio of the energy in the data to the
energy in the noise.

Step 12 SelectingDat a Rat e sets the data rate to rate set 1 (9600 kbps) or rate set 2
(14.4 kbps).

Choices:

848.310000 Fwd/Rev
EQ In/Out

-81.9 m Gen Mode
5.5
Bypass/IQ Om dB

Data Rate

RF Out/Dupl m 9.6 Kbps
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Performance in Additive Noise (Receiver Test)

Step 13 Selecting Randomfor the Dat a Sour ce sets the generator to use 300 frames of
random data.
Step 14 Setting the Data Source to Cont causes a continuous, repeating output of the

random data after Send is selected.

Step 15 Send causes the generator to start sending. In this case, the generator continues to
send until 1 dl e or Si ngl e is selected.

Choices:

Data Source

848.310000 Random
Single/Cont
Idle/Send
-81.9
5
Bypass/IQ 0.00
RF Out/Dupl 9.6 Kbps
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Performance in Additive Noise (Receiver Test)

First Measurement Read the Frame Error Rate (FER) from your base station. 1S-97 standards specify
an FER of no greater than 4.2% with 95% confidence at an E,/N, of 5.5 dB.
(Confidence Limits are discussed in section 12.8 of the |S-97 standards.)
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Performance in Additive Noise (Receiver Test)

Step 17 Change the Ei/ N, setting to 6.1 dB.
Choices:
@ Random
848.310000 Fwd/Rev Random
EQIn/Qut  Single/Cont
Idle/Send
-81.9 Gen Mode
Eb/No
110
Bypass/IQ dB
RF Out/Dupl 9.6 Kbps
Second Read the Frame Error Rate (FER) from your base station. 1S-97 standards specify
M easur ement an FER of no greater than 0.4% with 95% confidence at an E,/N, of 6.1 dB.
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Receiver Sensitivity

Receiver Senditivity

Receiver Sensitivity requiresthe CDMA Generator to be synchronized to the base
station’s even second clock. The PN Offset Index of the base station is entered to
provide the proper time alignment for the generator.

To perform this test, the base station must be out of service to allow the CDMA
Generator signal to be connected directly to the Receive A and B ports. This
allows a precise generator level to be set at each input, and prevents unwanted
signals from negatively affecting the measurements.

The Cellular Adapter’s data buffer is used to create the required test signal.

The Cellular Adapter cannot read back teeeiver’'s Frame Error Rate (FER)
during the test. The person performing the test must read this value from the base
station or by some other means available.

For details about the steps in the procedure on the following ssge,
" Explanation of Receiver Sensitivity Procedure" on page 84.
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Chapter 2, Making CDMA Measurements

Receiver Sensitivity

EVEN SEC/SYNC

DUPLEX

Even Sec

Power Splitter

Receive A & B

——

(—Front Panel

Turn on the Instrument or press

preset.

BEE-B -&

B B

PRESET
Go to the CDMA
GENERATOR screen.

Enter an RF frequency of
893.310 MHz.

Enter an amplitude that will
provide a-117.0 dBm signal
to each receiver port after
compensating for splitter loss.

Set the CW RF Path to 1Q.

Set the Output Port to Duplex.

Enter the PN Offset index of
the base station.

GoTo Step 9

Figure7

Amplitude

dBm

CW RF Path

Bypass/IQ

Output Port

FIRE Out/Dupl

PN Offset

to Rev (Reverse).

Select a Data Rate.

Select a data source.

Cont (continuous).

% Select Send.

Select the generator direction

Select the generator mode.

Gen Dir

L_JFwd/Rev
Eq In/Out

Data Rate

a [ 114.4 Kbps

Data Source

a _Zeroes

|
LI Random

Select the measurement mode Data Source

Random
|_JSingle/Cont
Idle/Send

Data Source

Random
Single/Cont
[ Jidle/Send

See" Measurement Results' on page 90.

Receiver Sensitivity M easurement Procedure
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Receiver Sensitivity

Explanation of Receiver Sensitivity Procedure

Step 1

These explanations are intended to add detail about the steps required to perform
areceiver sensitivity measurement. For the step by step instruction see " Receiver
Sensitivity M easurement Procedure” on page 83.

The even second clock of the base station provides the timing reference to
generate CDMA signals from the Cellular Adapter. The power splitter provides a
signal to both receiver inputs from the CDMA Generator.

EVEN SEC/SYNCﬂ
® ero e e

]
[ [ [
oo|
[ [

0@ # ©@cc0ee

Even Sec

Receive A & B

DUPLEX
Power Splitter

l—
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Chapter 2, Making CDMA Measurements
Receiver Sensitivity

Step 2 This sets the instrument to aknown state. The RX TEST screen is displayed
when ready.
Step 3 Selecting the Mor e field displays alist of screensto choose from, including all of

the CDMA screens. Select CDVA GEN to access the generator.

@ @@

85



Chapter 2, Making CDMA Measurements
Receiver Sensitivity

Step 4 Enter your receigr’s tune frequencinto theRF Gen Fr eq field.

Step 5 Set the generat@npl i t ude to a level that will provide a -117 dBm signal to
each receiver port after compensating for the loss through the splitter.

Step 6 Setting theCW RF Pat h field tol Q enables IQ modulation.

RF Gen Freq

848.310000
MHz

Amlitude

dBm
CW RF Path

Bypass/IQ
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Step 7

Step 8

Step 9

Chapter 2, Making CDMA Measurements
Receiver Sensitivity

The Qut put Port issettoDupl tousethe DUPLEX OUT port.

The PN Sequence Offset Index of the base station is entered to time-align the start

of the Cellular Adapter's CDMAignal to the receiver. After an even second
pulse is received on the EVEN SECOND/SYNC IN port, the Cellular Adapter
delays transmitting its signal to the receiver for the period derived from the PN
Offset field's value (1 PN Offset = 64 chips = 52.08 microseconds).

The generator directiors¢n Di r) is set toReverse to imitate a mobile.

Gen Dir
848.310000 Fwd/Rev
EQ In/Out
*kkk

PN Offset
Byp [ 0.00 |
Output Port
RF Out/Dupl
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Receiver Sensitivity

Step 10 The Gen Mvde determines the CDMA signal’s content; seleat a.

Step 11 Select 9.6 kbps or 14.4 kbps, depending on the vocoder used in your receiver.

Choices:

848.310000 Fwd/Rev
EQ In/Out

Fkkk Gen Mode

Bypass/IQ
Data Rate
RF Out/Dupl 9.6 Kbps
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Receiver Sensitivity

Step 12 Selecting Randomfor the Dat a Sour ce sets the generator to use pre-loaded
error-free data.

Step 13 Setting the Data Source to Cont causes a continuous, repeating output of the
random data after Send is sel ected.

Step 14 Send causes the generator to start sending. In this case, the generator continues to
send until 1 dl e or Si ngl e is selected.

Choices:

Data Source | Random

848.310000 Random
Single/Cont
Idle/Send

*kkk

Bypass/IQ 0.00

RF Out/Dupl 9.6 Kbps
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Receiver Sensitivity

M easur ement
Results

Read the Frame Error Rate (FER) from your base station. 1S-97 standards specify
an FER of 1% or less with 95% confidence at a signal level of -117 dBm.
(Confidence Limits are discussed in section 12.8 of the |S-97 standards.)

If the Frame Error Rate is much higher than expected, try adjusting the PN

O f set valueinincrements of 0.015625 (1 chip) to seeif thereisatiming
problem. To set the increments, position the cursor in front of the PN Offset field
and press INCR SET,.015625, ENTER. Use the CURSOR CONTROL knob to
change the PN Offset value.
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Troubleshooting Measurement Problems

This chapter provides troubleshooting information when making measurements
onthe CDMA Analyzer or Code Domain Analyzer screens. The CDMA Analyzer
and Code Domain Analyzer screens use the same instrument setups to make
measurements. Therefore, use the following procedures to make CDMA
Analyzer measurements first, then access the Code Domain Analyzer to display
code domain results.

<
(]
Q
(%]
<
=
(1)
3
(1)
=)
—
Y
=
=]
=
@
3
(%]

Bunooyss|qnouil -g i1o1deyd

91
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REAR PANEL
CABLING

Four SMC-ended coax cables are connected between the Cellular Adapter and
the Test Set during installation. These cables, aong with the large I/O Control
cable, must be connected properly for any measurements to be made. For an
illustration of how these cables are connected, see chapter 10, " Installation"
The BNC cable connecting the timebases may be changed as needed for your
measurement setup. The setup is properly configured when the REF UNLOCK
indicator on the Cellular Adapter is not lit.
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Verifying the Presence of Your Signal

The minimum signal level for making Rho, EVM, Channel Power, and Code
Domain measurementsis. -10 dBm when using the RF IN/OUT port, and -46
dBm when using the ANT IN port. Average Power measurements require a
minimum level of 0 dBm at the RF/IN OUT port (the ANT IN port cannot be used
for measuring Average Power).

Looking at Your
Signal With the
Spectrum Analyzer

Turn the Test Set Off and On or press PRESET.

Connect your signal to the RF IN/OUT port on the Test Set.

Select SPEC ANL from the To Screen menu to access the Spectrum analyzer.

Enter the center frequency of your signal inthe Cent er Fr eq field.

Set the Span field to 4.0 MHz.

AdjusttheRef Level field until the CDMA spectrum can be seen to rise above the
noise floor, but does not touch the top of the screen. (With alevel of -46 dBm at the RF
IN/OUT port you will see the characteristic CDMA signa rise about one-half of adi-
vision above the noise level.)

Select Mai n to accessthe Auxi | i ary controls.

Change the setting to Avg 5 to provide measurement averaging.

9. Readthesignal level (Lvl dBm) ontheright side of the screen. The level will vary as
the marker tracks amplitude variations in the signal.

Power in aCDMA signal isdefined for a 1.23 MHz bandwidth. The Spectrum
Analyzer, in this case, measures with a 30 kHz resolution bandwidth. This
resultsin a 16 dBm difference between the total CDOMA power and the Spec-
trum Analyzer’s reading at the center of the CDMA signal.

o wWDNE

© N

The screen image on the following page is an example of what you should see
with an input level of 0 dBm.
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SPECTRUM AMALYZER —
i Bl= 30 kHz
Marker
Frea
850.00000

Lul
-10.75

Screen

Controls Center Frea| Ref Level Sran
Mo

MHz dBm MHz | [

spectrum.ds4

Figure8 A 0 dBm CDMA Signal Measured With the Test Set’'s Spectrum Analyzer

I solating After verifying an acceptable signal level using the spectrum analyzer, use this
M easur ement information to determine why a measurement isn’t being made.
Problems
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No Average Power M easur ement
1. Verify that your signal is connected to the Test Set’s RF IN/OUT port.
2. Verify that the Test Set’s rear-panel DET OUT port is connected properly to the
Cellular Adapter’'s AUX DSP IN port.
3. SettheAnal yzer field (CDMA ANALYZER screen) tadCont to make continuous
measurements.
Verify that theTune Fr eq field is set to your CDMA channel frequency.
5. Verify the ADC FS level is between -1 and -15 dB.
+ Ifthe level is too low, make sure tRer Gai n field is set toAut o.
» Ifthe levelis still too low, butthBwr Gai n is not setto 72 dB, change the setting
from Aut o toHol d and manually increase the gain.

Ea

No Rho, EVM, Channel Power, or Code Domain M easur ements
1. Verify that your signal is connected to theput Port selected on the CDMA
ANALYZER screen.
2. Verify that the REF UNLOCK indicator is not lit.
3. Verify the frequency and level of the signal connected to the SYNTH REF port using
the Test Set’'s Spectrum Analyzer. This level should be in the range of 0 to +23 dBm.
4. Verify these CDMA ANALYZER screen settings:
e Tune Freqis settothe CDMA signal center frequency.
* Input Port indicates the port your signal is connected to.
« PN O f set is correct for the base station being measured.
* Anl Special issettd.
« Anl Dir issetto~wd (to analyze a base station’s signal).
* Anal yzer is setto Cont.
5. Verify that an acceptable Even Second clock signal is being used:
1. SettheQual Event field toExt er nal .
2. Connect your Even Second Clock signal to the front-panel TRIGGER/QUALIFIER
IN port.
3. Setthelri g Event field to 27ms.

Measurements should be triggered every two seconds if the Even Second signal is
present and at an acceptable level.

6. If measurements are still not being displayed, the CDMA Analyzer has a triggering
problem associated with tiig@ial Event andTri g Event settings. For more in-
formation,see " Solving Triggering Problems' on page 96.
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Solving Triggering The CDMA Cellular Adapter provides many different possible triggering modes.

Problems

Thefollowing procedure will verify that a valid trigger mode is sel ected.
1. Makesurethetrigger source has afixed timing relationship with the pilot PN sequence

that the CDMA Cellular Adapter is measuring.

Thetrigger source can be generated by the Cellular Adapter (internal) or externally
generated. The base station’s pilot PN sequence is presumed to be closely aligned with
the even second signal used to synchronize the CDMA Cellular Adapter’s frame
clocks. To use one of the Cellular Adapter’s frame clocks as a trigger source, select
one of the followinglri g Event field choices:

e 27 millisecond
* 80 millisecond
2 second

If the trigger source you have chosen is from an external source, connect it to the
TRIGGER/QUALIFIER IN front-panel connector. Seléott er nal in theQual
Event field, andDel ay in the field. AdjustDel ay if necessary.

. Select a trigger qualifier (optional). A trigger qualifietNifne can be chosen if a trig-

ger qualifier is not necessary.
Trigger qualifiers enable triggering when a selected qualifier occurs.

Example:Anpl Lo, Anpl e M d, andAnpl Hi will not allow a trigger event until
the received signal amplitude rises above a specified level. For a description of levels,
see chapter 4," CDMA Screens Descriptions’

. Select a delay (optional). If you want the trigger event to occur after a period of time

has elapsed, seldoel ay intheTri g Event field. The delay period begins with the
trigger qualifier event.
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Chapter 3, Troubleshooting Measurement Problems
Verifying the Presence of Your Signal

Example of Trigger Event Timing Problems

The following example shows data blocks including a portion of the
downconverted | F waveform not replicated by the reference signal.

To correct this problem, the trigger delay should be adjusted or a different trigger
source should be used. In the upper example, the delay should be reduced. In the
lower example, the delay should be increased.

For an explanation of data block acquisition and the correlation process, see" DSP
Analyzer Trigger Event Timing" on page 197.

Reference Signal's
First Pilot PN Chip

Data Blocl
bt ) \
g b

MHHH

[

ch3time.ds4

Cellular Adapter
DSP Reference Signal

The later the trigger event occurs relative to the start of the received IF pilot PN sequence,
the more calculations the DSP anayzer has to make in order to obtain correlation and
provide measurement results. When the trigger event delay is excessive, you will notice
that measurements are slowed. Performing the RF Loopback measurement in will giveyou
an idea of how rapidly measurements should re-display; see chapter 1," Get Started with
aSimple CDMA Test"
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Chapter 4, CDMA Screens Descriptions
CDMA Analyzer Screen

CDMA Analyzer Screen

Choices:

Chan Pwr
Rho
EVM

Il Avg Pwr
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CDMA Analyzer Screen

MEASUREMENT TYPES

A list of available measurement choicesis displayed when the top-left field of this
screen is selected. The default measurement isAvg Pwr .

Aver age Power Avg Pwr displays the average power level of the signal connected to the RF IN/
OUT port. The units can be changed (watts, volts, or dBm) by positioning the
cursor in front of the current units and then pressing the desired units key. (See
| nput Port.)

« ADC FSis displayed when Average Power is measured. ADC FS indicates how close
the measured power level is to the maximum allowed input level at the RF IN/OUT port
for a particulaPwr Gai n setting. Changes to ADC FS can be made by altering the
Pwr Gai n field setting and by altering the signal level into the RF IN/OUT port (refer
to the diagram below). ADC FS should be betweti® and-10 dB when the is set to
Aut o, and can be manually set up to -0.5 dB when ddbkal. The measurement will
be aborted if ADC FS goes abov@.5 dB. Measurement accuracy may be degraded if
ADC FS goes below10 dB..

ADCFSFOROTHER The ADC FS level used for Average Power is not the same value used for
MEASUREMENTS: making correlated measurements (Rho, EVM, Channel Power, and Code
Domain). (For more information, se&DCf s field description, on page 130.

—Cellular Adapter - - — - — - — -

r TeSt w 7777777 —‘ i —‘
‘ ‘ Pwr Gain ‘
‘ ‘ DET ‘ Auto/Hold ‘
ouT | ‘

RF IN/ | N | | g DSP
ouT . Wy 1 Analyzer ‘
' High Power Envelope | AUX | ‘
‘ Attenuator Detector ‘ DSP IN ‘ ‘
Lo _ ' ‘
Lo _
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CDMA Analyzer Screen

Rho

Rho is ameasure of CDMA waveform quality. The number returned in this
measurement indicates how well the measured signal correlates with an ideal
reference waveform, with avalue of 1 indicating perfect correlation. The CDMA
standard specifies 0.912 as the minimum accepted performance for CDMA base
stations.

Three additional measurements are displayed when measuring Rho:

e transmittettime offset indicates how well your transmitter’s signal is time-aligned to
system time. The displayed value takes into account the PN Sequence Offset Index of
your transmitter that is entered on the CDMA ANALYZER screen.

» carrierfrequency error is the difference between your transmitter’'s actual center fre-
quency and the frequency you enter inThme Fr eq field.

» carrier feedthrough indicates how well the 1Q modulator of your transmitter is
performing.

This diagram shows the time relationship of the received data block and the internal
reference signal at the time index of peak correlation for three different time offsets.

102



Chapter 4, CDMA Screens Descriptions
CDMA Analyzer Screen

h4drw1 ds4 Reference signal’s First Pilot PN Chip

Thefirst example is a measurement with atime offset of zero. The beginning of
the received data block aligns with the first pilot PN chip of the reference signal.
Zero time offset indicates that the trigger event to the CDMA Analyzer coincided
with the arrival of the base station signal’s first pilot PN chip.

Time Ofs us =
Zero

DSP Analyzer
Reference Signal

Time Ofs us =
Positive

DSP Analyzer
Reference Signal

Time Ofs us =
Negative

DSP Analyzer
Reference Signal

End of pilot PN sequence %* Beginning of pilot PN sequence %

When the base station’s signal is delayed relative to the trigger event, time offset
will be a positive value. The second example is a measurement with a positive
time offset. The beginning of the data block will align with a portion of the
reference signal toward the end of a pilot PN sequence. This indicates that the
trigger event to the CDMA Analyzer occurred when the base station was still
transmitting a pilot PN sequence prior to the first pilot PN chip of the expected
sequence.

When the base station’s signal is early relative to the trigger event, time offset
will be a negative value. The third example is a measurement with a negative time
offset. The beginning of the data block will align with a portion of the reference
signal after the first pilot PN chip. This indicates that the trigger event to the
CDMA Analyzer occurred after arrival of the base station signal’s first pilot PN
chip.
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CDMA Analyzer Screen

EVM (Error Vector
Magnitude)

Channd Power

EVMis a measurement of the accuracy of the phase and amplitude of the QPSK
(Quadrature Phase Shift Keying) or Offset QPSK (OQPSK) modulation.
Expressed as a percentage, it isthe RM S magnitude value of the error vector
which connects the ideal signal phasor to a measured, signal phasor at the
detection decision points.

The magnitude of this error vector represents the “error” between the ideal signal
and the measured signal.

As part of the measurement, the signal is corrected for clock delay, carrier
frequency, carrier phase, and amplitude scaling.

Two other measurements are also displayed when EVM is selected:

e Magnitude Error is the difference in the RMS magnitude value (in percent)
between the ideal signal phasor and the compensated, measured signal phasor at the
detected decision points.

« Phase Error isthe RMS value of the difference in phase (degrees) between the
ideal signal phasor and the compensated, measured signal phasor at the detection
decision points.
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Channel Pwr isthe absolute power level of the RF signal ina 1.23 MHz
bandwidth centered around the Tune Fr equency setting. This measurement
must be calibrated using the Chan Pwr Cal field each time the Tune Frequency
is changed.
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CONTROL FIELDS

Tune FreoQ
150.000000

MHz

Inut Atten

dbm

Inut Port

Chn Pwr Cal

Synth Ref
10

CDMA TB

Internal

PN Offset

Meas Intvl

ms
Gain
Auto/Hold

36 dB

Chapter 4, CDMA Screens Descriptions

Analyzer
Arm Meas
Single/Cont
Disarm

Qual Event

Trig Event

CDMA Analyzer Screen
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CDMA Analyzer Screen

Analyzer

HP-1B OPERATION

Anl Dir

The Anal yzer field controlsthree functions:

e Arm Meas arms the CDMA analyzer. The CDMA analyzer needs to be armed only
whenSi ngl e (see below) is selected.

* Singl e/ Cont selects between “single” measurements and “continuous”
measurements.

¢ WhenSi ngl e is chosen, you must arm each measurement by selectiAg tine
Meas field (see above).

« WhenCont (continuous) is chosen, measurements are automatically armed.

The default selection Gont .

The default triggering mode for HP-IB operationGsnt inuous. To specify
single  triggering using HP-IB, you need to use the
TRI Gger : MODE: RETRi gger S| NGcommand. After issuing this command,
the Anal yzer field will still indicate Cont unless you issue the command
CAN:TRIG:STAT'SINGLE’ to changethefieldto Single . Refertothe Test
Set’s Programmer’s Guide.

e Di sar m disarms the CDMA analyzer duri®j ngl e operation. To stop continuous
measurements, sel&itngl e. Selectindi sar m does not prevent the analyzer from
being re-armed during continuous measurements

This field selects the type of signal to analyze.
* Fwd sets the analyzer to look for base station transmitter data (forward link).
¢ Rev sets the analyzer to look for mobile transmitter data (reverse link).

Default selection: Fwd

Thisfield isreplaced by the Pwr  Zer o field when making an Average Power
measurement (which does not use on this setting).
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Analyzer Special modes change how |1Q modulated signals are analyzed and
generated by the Cellular Adapter.

0 sets the CDMA Generator and CDMA Analyzer to create and analyze signals per the
IS-95 standards (standard rotation).

1 sets the Cellular Adapter to use reverse rotation for | and Q signals; opposite to the
direction specified in the 1S-95 standards. In this mode, the CDMA Generator creates
reverse rotation 1Q signals and the CDMA Analyzer expects reverse rotation 1Q
signals.

2 sets the CDMA Generator to create standard rotation 1Q signals, and sets the CDMA
Analyzer to expect reverse rotation 1Q signals.

3 sets the CDMA Generator to create reverse rotation IQ signals, and sets the CDMA
Analyzer to expect standard rotation 1Q signals.

This field selects the reference frequency for the CDMA reference phase-locked-
loop. Thisfield isavailable on all CDMA screens; changing the value on one
screen affects this value on all screens. For more information, see" Cellular
Adapter Connector Block Diagram™ on page 112.

I nt er nal locks the internal CDMA frame clocks to the RF Synthesizer’'s
reference.

All other choices require an external signal connected to the CDMA TIMEBASE
IN connector. The REF UNLOCK indicator on the front panel is lit when the time
base is not able to phase-lock to the selected reference. The frequency of this
external signal must be one of the frequencies listed below (in MHz).

e 1

e 1.2288
e 2

e 2.4576
e 4.9152
e 5

* 9.8304
« 10

« 15

*+ 19.6608

e [nternal

Default selection: | nt er nal .
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CDMA Analyzer Screen

Even Sec In

Gain

Input Atten

NOTE:

This field controls the internal connection of the EVEN SECOND/SYNC IN
connector to the CDMA analyzer. Thisfield is also provided on the CDMA
GENERATOR screen.

« Enabl e When this mode is selected, signals applied to the EVEN SECOND IN/
SYNC IN synchronize the Cellular Adapter’s timing circuits.

« Not When this mode is selected, input signals applied to the EVEN SECOND IN/
SYNC IN are ignored. This mode may be useful when signals other than an even-
second clock are used to synchronize the Cellular Adapter. For example, when using a
one-second clock, you would seléktt after synchronization to prevent the Cellular
Adapter’s internal even-second clock from being retriggered half-way through its
cycle.

Thisfield setsthe IF gain of the CDMA analyzer for Rho, EVM, and Channel
Power measurements. (Range: 0 dB to 36 dB in 6 dB steps.

Gain is adjusted two ways:
¢ Aut o measures the signal level and automatically adjusts the gain.

« Hold disables automatic operation to allow you to manually enter the desired gain by
selecting the current gain setting and entering a new value using the keypad or Cursor
Control knob.

Thisfield isreplaced by the Pwr  Gai n field when measuring Average Power.
(Seel nput Atten.)

Thisfield controls the RF attenuators of the Test Set. If an "ADC Overdriven"
message is displayed at the top of the screen while making measurements,
increase the attenuator setting until the message is no longer displayed. Thisisthe
"course’ level adjustment for the signal level into the CDMA Analyzer. Finelevel
adjustment if performed by the Gai n field. (See Gain)

Thel nput At t en setting does not affect, and is not displayed with, the Average Power
measurement.
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Input Port

INSTRUMENT
DAMAGE

Meas Intvl

PN Offset

NOTE:

Chapter 4, CDMA Screens Descriptions
CDMA Analyzer Screen

This field selects which Test Set port to use as the RF input. Thisfield is not
displayed when measuring Average Power, since you must use the RF IN/OUT
port for that measurement.

To prevent instrument damage, do not exceed the maximum power level
indicated below the connectors on your Test Set! The ANT IN connector is for
measuring low level RF signals. High level (>200 mW) transmitter signals must
be measured using the RF IN/OUT port.

Thisfield determines the length of the data block when measuring Rho, EVM, or
Channel Power. The data block is atime record over which correlated
measurements are computed.

AsMeas | ntvl isincreased, measurement time is increased.

Increasing Meas | nt vl gives more accurate measurement results, particularly
with frequency error and phase error measurements.

Range: 0.25t0 1.25 ms

Usethisfield to enter the PN Sequence Offset Index for your base station. Each
whole offset is equal to 64 chips (=52.08us). Fractional values are rounded off,
and can be entered, in increments of 0.015625 (1 chip). Thisfield isavailable on
all of the CDMA screens. Once entered, this value is shared by all CDMA
screens.

Thisvalueis used by the analyzer when the Even Sec I n field on the CDMA
GENERATOR screen is set to Enabl e. An external even-second clock must be
used to synchronize the base station to the Cellular Adapter.

When the Even Sec | n fieldissetto Not, changestothe PN Of f set field have no
effect on the Cellular Adapter’s analyzer.
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CDMA Analyzer Screen

Pwr Gain

Pwr Intvl

Pwr Zero

REMOVE POWER

Thisfield is used to set the level into the CDMA Analyzer when making Average
Power measurements. Levels are set in 6 dB increments. The IF signal level is
displayed as ADC FS when Average Power is measured, and should be between -
1.0 and -10 dB for best measurement results.

Aut o automatically sets the gain for an ADC FS vauein the range of -1 to -10 dB.
Thisis the recommended mode of operation.
Hol d lets you override the automatic setting to manually set the gain.

Thisfieldisonly displayed when the Avg Pwr measurement is selected. It is
replaced by the Gai n field for all other measurements.

This field determines the length of the data block when measuring Average
Power. The data block is atime record over which correlated measurements are
computed.

Range: 0.25 to 5.00 ms

Selecting thisfield calibrates (zeroes) the Average Power meter. This operation
should be performed immediately before making the Avg Pwr measurement. This
field is only displayed if the Avg Pwr measurement is displayed; it is replaced by
the Anl Dir field for al other measurements.

To prevent the introduction of measurement offsets during calibration,
disconnect any signals to the RF IN/OUT and ANT IN connectors before using
thisfunction.
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Thisfield selectsatrigger Qualifier. Thetrigger Qualifier serves as a precursor to
the CDMA analyzer trigger event. Selecting atrigger Qualifier isrequired when a
time-delayed trigger event isdesired, or if thetrigger signal is external (applied to
the Cellular Adapter’s front-panel TRIGGER/QUALIFIER IN).

If a time delayed trigger is used (Skd g Event: Del ay), the Qualifier starts
the delay timer. When the timer expires, a trigger event occurs and a measurement
is made.

Choices

« None causes the trigger event to be determined solely by the selectioriTinithe
Event field.

e 27 ns is a clock signal generated by the Cellular Adapter.

e« 20 ns is a clock signal generated by the Cellular Adapter.

e 80 ns is a clock signal generated by the Cellular Adapter.

e 2 s isaclock signal generated by the Cellular Adapter.

* Anmpl Lo qualifies a trigger each time the input to the CDMA analyzer rises to greater
than-18 dB ADC FSADC FSis displayed when the Avg Pwr measurement is
selected, or when adjusting t@ai n field on the CODE DOMAIN ANALYZER.

« Ampl M d qualifies a trigger each time the input to the CDMA analyzer rises to
greater thanr-12 ADC FS. (Seé&mpl Lo)

« Ampl Hi qualifies a trigger each time the input to the CDMA analyzer rises to greater
than—-6 ADC FS. (Seé&mpl Lo)

e Ext ernal mustbe selected if the trigger qualifier is provided by an external source.
The external signal connects to the Cellular Adapter’s front-panel TRIGGER/
QUALIFIER IN connector. A qualifier occurs on the input signal’s rising edge.

Default selection: 80 ms

CDMA ANALYZER
ual Event Trig Event
r &IH_ - T
27 ms
20 ms One of these . Analyzer
80 ms signals must Choices Arm Meas
2s be present Single/Cont]
Ampl Lo Relaieli-ae - }one of these Disarm
ﬁmg: Mil signalscan.. 4AuCES = - D> trigger the
External measurement,
qualtrig.ds4

111



Chapter 4, CDMA Screens Descriptions
CDMA Analyzer Screen

Synth Ref This field must be set to the frequency of an external reference signal connected
to the Cdlular Adapter rear-panel SYNTH REF IN connector. This signal
provides a reference to the @ddr Adapter’'s RFsynthesizer. The REF
UNLOCK indicator on the front panel will light when the synthesieéemence
signal is not compatible with ti&ynt h Ref selection. (Th&&VDA TB reference
and LO phase-locked loop can also cause the REF UNLOCK indicator to be lit.)
This field is available on all CDMA screens; changing the value on one screen
affects this value on all screens.

Choices

e 1
. 2288

1

2

2.4576
e 4.9152

5

9

* 9.8304
« 10

« 15

*+ 19.6608

Default selection: 10 (MHZz)

| _Cellular Adapter !

EVEN [

SECOND 1.2288 MHz OUT
SYNC IN (Front Panel)
(Front Panel) < 19.6608 MHz OUT
CDMA (Front Panel)
TIMEBASE
IN
CDMA REFERENCE
(Front Panel) RF SYNTHESIZER REFERENCE o
CDMA CLOCK
SYNTH ———— #D ’“ > GEEE%%OR OUTPUTS
REF # D ’» »O ‘ (Rear Panel)
IN |
19.6608
(Rear Panel) 20 MHz | CDMA TB MHz
PLL : 1
‘ DSP
|
|
|
|

< 10 MHz OUT
(Rear Panel)

blkbd4.ds4

Figure9 Cellular Adapter Connector Block Diagram
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Trig Event Thisfield determines when the trigger event to the CDMA analyzer occurs. When
the selected trigger in thisfield is qualified by the selection in the Qual Event
field, the CDMA analyzer istriggered.

Choices

e 27 ms is a clock signal generated by the Cellular Adapter.
e 20 ns is a clock signal generated by the Cellular Adapter.
e 80 ns is a clock signal generated by the Cellular Adapter.
e« 2 s is aclock signal generated by the Cellular Adapter.

« Del ay controls a trigger delay timer, beginning from the positive edge of the selected
qualifier. A delay of 2Qus to 10,000,00@s is valid. Initially, the time delay will be
100ps.

« | mred triggers immediately after receiving taal Event signal.

Default selection: ‘Immed’.

TuneFreq Use this field to enter the center frequency of the CDMA channel you are
analyzing.

CHANNEL TUNING  You can configure the lest Set to allowedt entry ot channel numbers
(instead of entering the frequency) by using the fields iREN®i spl ay
column on the CONFIGURE screen. CDMA base stations use the same
channel numbers and frequencies associated with the AMPS standard (so
selectL,S AMPS for theRF Chan St d field). Refer to the Test Set User’s
Guide for information on this function.
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CDMA Analyzer Screen

Chn Pwr Cal

CALIBRATING THE
CHANNEL POWER
MEASUREMENT AT
THE RF IN/OUT PORT
USING THE
INTERNAL CDMA
GENERATOR

Thisfield calibrates the Channel Power measurement. When thisfield is selected,
power at the RF IN/OUT port is measured using the average power technique.
Channel power is also measured and a correction factor is generated. This
correction factor is applied to subsequent channel power measurements.
Calibration should be performed whenever a new set of measurements is made
and whenever the frequency of the measured signal is changed.

Channel power measured at the ANT IN port can be calibrated externally by
applying equal power levels simultaneously to the RF IN/OUT and ANT IN
ports.

1

N

Connect a short BNC-to-Type N cable between the DUPLEX OUT and RF IN/OUT
connectors.

Access the CDMA GENERATOR screen to create a measurement reference signal.

a SettheRF Gen Fr eq to the center frequency of your CDMA signal.
b SettheAnplitudeto4dBm.

c SettheCWRf PathtolQ.

d SettheQut put Port toDupl.

AccesstheCDMA ANALY ZER screenand settheTune Fr eq tothe center frequen-
cy of your CDMA signal.

Select the Chn Pwr Cal field and wait until the Channel Pwr measurement stabi-
lizes.

Disconnect the cable and connect your transmitter to the RF IN/OUT connector to
make a Channel Power measurement.
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CDMA Generator Screen

CDMA Generator Screen

RF GenFreq | Synth Ref Gen Dir Data Source

100000000
EQ In/Out

MHz
Amplitude | CDMA TB

80.0 Gen Mode

aom

CW RF Path | PN Offset

BypassiQ JN° 0.0 |

Output Port | Even Sec In | Data Rate

RF Out/Dup|jllEnable/Not [M9.6 Kbps

115



Chapter 4, CDMA Screens
CDMA Generator Screen

CONTROL FIELDS
# of Frames

Amplitude

CDMA TB

Descriptions

See Data Source

This field sets the output level of the CDMA Generator to the RF IN/OUT or
DUPLEX port. Use the DUPLEX OUT port for signal levels greater than -19
dBm.

This field selects the reference frequency for the CDMA reference phase-locked-
loop. Thisfield isavailable on all CDMA screens; changing the value on one
screen affects this value on all screens. For more information about the CDVA TB
and Synt h Ref controls, seethe Synt h Ref field description, on page 112.

I nt er nal locks the internal CDMA frame clocks to the RF Synthesizer’'s
reference.

All other choices require an external signal connected to the CDMA TIMEBASE
IN connector. The REF UNLOCK indicator on the front panel will light when the
synthesizer reference signal is not compatible witlsthe h Ref selection.
(TheCcvDA TB reference and LO phase-lockedp can also cause the REF
UNLOCK indicator to be lit.)

1
1.2288
2

2. 4576
4.9152
5

9. 8304
10

15

19. 6608
I nt ernal

Default selection: | nt er nal .
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CW RF Path

Data Rate

Chapter 4, CDMA Screens Descriptions
CDMA Generator Screen

This field selects the path for the CW RF signal within the Cellular Adapter. The
CW RF signal comes from the Test Set's CW RF OUT rear-panel connector.

Bypass disables the Cellular Adapter’'s IQ modulator. This mode is used when
generating standard AM, FM, or CW signals in the Test Set.

| Qenables the Cellular Adapter’s IQ modulator. This mode turns on the CDMA
generator. If th®at a Sour ce field is settddata Buff, Al't Data, Rand
Err, or Random the data stream is not output us#nd is selected. (See Data
Source)

Default selection: Bypass.

Thisfield allows receiver testing at data rates of 9.6 or 14.4 Kbps. Thisfield may
not be present on older instruments.

If the DataBuffer isthe selected Data Source, and the Data Rate is changed, the
transmission state will change to ’Idle’. Select 'Send’ to resume data output at the
new rate.

Choices

14. 4 Kbps
9.6 Kbps

Default selection: 9.6 Kbps
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CDMA Generator Screen

Data Sour ce

EQ Filter

This field selects where the baseband quadrature spreader getsits data. Thisfield
isremoved when the Gen Mbde field is set to Noi se.

Zer oes uses a data stream of all 0's that is not encoded before being applied to the
baseband quadrature spreader and output.

Ext uses external data from the front panel DATA IN connector. This data is not
encoded before being applied to taseband quadrature spreader.

Randomuses 300 frames of random, error-free data. (&¢a Buff for Si ngl e/

Cont | dl e/ Send operation.)

Dat a Buf f uses data previously loaded into the Cellular Adapter’s Data Buffer. You
can load your own data into the buffer over HP s, chapter 6," CDMA Dual

Mode Cellular Test HP-1B" This data is encoded befdvaseband quadrature
spreading. Choosing this selection displays these three additional fields:

¢ Si ngl e causes the data stream to be output once Baed is selected.

» Cont causes the data stream to be repeated continuouslySehehis select-
ed. Changing to Single operation while sending causes the data to be interrupted
after the current 20 ms frame.

* Send causes the data stream to be output after two rising edges of the internal
80 ms clock are detected.

» 1 dl eindicates that data from the buffer is not being transmitted. Selecting Idle
while sending data interrupts the data at the completion of the current 20 ms
frame. A data stream of all zeroes (encoded) continues to be transmitted after
the initial data stream is interrupted. This is different fromAteoces selec-
tion above where the data is not encoded.

e Start Frane specifies the first frame of data to send.
« # of Frames specifies how many frames of data to send.

Thisfield applies (EQ | n) or bypasses (Qut ) the all-pass Equalization Filter. This
field isautomatically set by the Generator Direction (Gen Di r) field to apply
equalization for generating forward link signals, and to bypass equalization for
generating reverse link signals (as per 1S-95 specifications). Use thisfield to
override the automatic settings (if desired) after setting the Gen Di r field.
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Even Sec In

NOTE:

Gen Dir

Gen Mode

Chapter 4, CDMA Screens Descriptions
CDMA Generator Screen

This field controls the internal connection of the EVEN SECOND/SYNC IN
connector to the CDMA analyzer. Thisfield is also provided on the CDMA
ANALY ZER screen.

Enabl e When this mode is selected, signals applied to the EVEN SECOND IN/
SYNC IN synchronize the Cellular Adapter’s timing circuits.

Not When this mode is selected, input signals applied to the EVEN SECOND IN/
SYNC IN are ignored. This mode may be useful when signals other than an even-
second clock are used to synchronize the Cellular Adapter. For example, when using a
one-second clock, you would seléktt after synchronization to prevent the Cellular
Adapter’s internal even-second clock from being retriggered half-way through its
cycle.

When theEven Sec | n field is set to\ot , changes to thEN Of f set field have no
effect on the Cellular Adapter’s analyzer.

This field setsthe link direction of the CDMA signal.

Fwd (forward) sets the CDMA generator to produce QPSK modulation to imitate a
base station. ThEQ Fi | t er field is automatically set t&Q | n to apply an equal-
izing filter to the | and Q paths as part of the baseband filtering.

Rev (reverse) sets the CDMA generator to produce OQPSK modulation to imitate a
mobile station. Th&Q Fi | t er field is automatically set tBut to remove the
equalizing filter from the | and Q paths.

This field selects the type of modulation information sent to the CDMA
generator’s 1Q modulator.

Dat a allows data to be transmitted to simulate a traffic channel with no additive noise.
(SeeDat a Source.)

Eb/ No causes a combination of data and White Gausian Noise (AWGN) noise to be
transmitted. The value entered is the ratio between the energy of each information bit
(Ep) and the noise spectral density,JNexpressed in dB.

Noi se causes a sighal modulated by White Gausian Noise to be generated. The noise
is band limited to 2 MHz and white inside a 1.25 MHz bandwidth centered around the
RF Gen Freq. This selection removes tibat a Sour ce, St art Frane, and#

of Franes fields from the screen; those fields are only used witiD#iea andEb/

No entries.
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CDMA Generator Screen

Output Port

PN Offset

NOTE:

RF Gen Freq

CHANNEL TUNING

Send Mode

Start Frame

This field selects the Test Set port the CDMA Generator sends its signal to (RF
IN/OUT or DUPLEX OUT).

Usethisfield to enter the PN Sequence Offset Index for your base station. Each
whole offset isequal to 64 chips (=52.08u s). Fractional values are rounded off to,
and can be entered in, increments of 0.015625 (1 chip). Thisfield isavailable on
all of the CDMA screens. Once entered, this value is shared by all CDMA
screens.

Thisvalueisused by the analyzer when the Even Sec | n fieldissetto Enabl e.
An external even-second clock must be used to synchronize the base station to the
Cellular Adapter.

When the Even Sec | n fieldissetto Not, changestothe PN Of f set field have no
effect on the Cellular Adapter’s analyzer.

This field specifies the center frequency of the generated CDMA signal.

Y ou can contigure the 1est Set to allow direct entry of channel numbers
(instead of entering the frequency) by using the fieldsinthe RF Di spl ay
column on the CONFIGURE screen (set RF Di spl ay to Chan, and set
RF Chan Std to LS AMPS). Refer to the Test Set UseGsiide for
information on this function.

SeeData Source

SeeData Source
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CDMA Generator Screen

This field must be set to the frequency of an external reference signal connected

to the Cellular Adapter rear-panel SYNTH REF IN connector. This signal

provides a reference to the ddr Adapter’'s RFsynthesizer. The REF
UNLOCK indicator on the front panel is lit when the synthesizer is not able to
phase-lock to the selected referendais field is available on all CDMA screens;
changing the value on one scredfects his value on all screens. For more
information about th€DMA TB andSynt h Ref controls, see thgynt h Ref

field description, on page 112.

Choices

1
. 2288

1
2
2.4576
4.9152
5
9

15
19. 6608

Default selection: 10 (MHZz)
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Code Domain Analyzer Screen
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Code Domain Analyzer Screen

MEASUREMENT FIELDS

Power

The Code Domain Analyzer screen resembles a spectrum analyzer in many
aspects. Many of the same features, such as Markers, are shared by these
functions. However, where the spectrum analyzer displays signal level verses
frequency, the Code Domain analyzer displaysthe relative signal level, timing,
and phase of each Walsh Channel inthe CDMA signal.

The Code Domain Analyzer is designed to measure Forward (base station
transmitter) signals.

Usethe Measur enent field to select the type of Code Domain measurement to
display. Use the Mar ker functionsto move the marker to an individual Walsh
Channel to display its measurement val ue.

Code Domain Power displays the power for each of the 64 Walsh Channels,
relative to the total power inside a 1.23 M Hz bandwidth centered at the Tune
Frequency. Each Walsh Channel level is displayed as an individual vertical bar.
Because thisis a relative measurement, the unit of measure is always dB (not
dBm or watts). Thisallows a comparison of signal levels between the Pilot, Sync,
Paging, and Traffic channels.
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Code Domain Analyzer Screen

Fast Power

Timing and Phase

Fast Power isafaster method of measuring Code Domain Power. A valuefor
Time Offset must betransferred from a non-fast power measurement before
measur ements begin, or when changesto the following fields occur:

Data Rate
PN O f set
CDVA TB

Synt h Ref

Refer tothe Of s Tr nsf er field description under FP Setup Menus Controls.

The number of measurement averages desired can be entered in the FP Setup
menu. These values are then used to calculate and display successive Code
Domain Power measurements.

Code Domain Phase displays the phase error for each of the 64 Walsh Channels,
relative to the Pilot Channel (Walsh 0). Measurements are displayed as vertical
bars above or below a zero reference in the center of the screen. Signals above the
reference are leading in phase; signals below are lagging.

Code Domain Timing displays the time offset for each of the 64 Walsh
Channels, relative to the Pilot Channel (Walsh 0). Measurementsare displayed as
vertical bars above or below a zero reference in the center of the screen. Signals
above the reference are leading in time; signals below are lagging.
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Code Domain Analyzer Screen

CODE DOMAIN ANALY ZER settings are arranged into several menus that are
accessed using the Cont r ol s field. The control groups are:

Mai n accesses theF | n/ Ant, Tune Freq, Measur ement, andAnal yzer
fields.

Mar ker controls the marker to look at the level of individual Walsh Channels.
Tri gger accesses the trigger contrd®al Event andTri g Event.

Aux accesses theN Of f set , measuremenithr eshol d, and measurement

I nt erval fields.

Gai n lets you alter the gain into the CDMA Analyzer while readingb€f s value.
Ref s accesses theDMA TB andSYNTH REF controls to provide measurement
synchronization.

FP Set up accesses the&f s Trnsfer andNum Avgs field used to makEast
Power measurements.

Many of these controls are duplicates from the COMA ANALY ZER and CDMA
GENERATOR screens.

Controls

Main
RF In/Ant

Choices:

Main
Marker

| Trigger

Aux
Gain
Refs
FP Setup
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Code Domain Analyzer Screen

Main Menu
Controls

CAUTION:

CHANNEL TUNING

Controls Tune Freq Measurement| Analyzer RADIO IN

VEYY 893.310000 EMPower rm Meas
RF In/Ant MHz ingle/Conl Disarm

screen6.ds4

RF In/Ant
This field selects the Test Set’'s RF input. For recommended input leeels,
" Recommended Input Levels' on page 136.

The maximum safe level into the ANT IN connector is 200 mW. Exceeding this
level could cause permanent damage to the Test Set.

TuneFreq

Use this field to enter the center frequency of the CDMA channel you are
analyzing.

You can configure the Test Set to allowedtt entry ot channel numbers
(instead of entering the frequency) by using the fields iREN®i spl ay
column on the CONFIGURE screen. CDMA base stations use the same
channel numbers and frequencies associated with the AMPS standard (so
selectL,S AMPS for theRF Chan St d field). Refer to the Test Set User’s
Guide for information on this function.

M easurement

This field controls the type of Code Domain measurement to make: Power,
Timing, or Phase. It also controls the measurement "mode":

e Singl e is used when you want to make one measurement. You must seléctithe
Meas function of theAnal yzer field before a measurement can be made.

e Cont isused to continuously make measurements. Measurements are automatically
re-armed after each measurement.

Analyzer

Thisfield is used to Arm or Disarm measurements when making a Single
measurement (does not affect Continuous measurements). Selecting Disarm stops
the analyzer during a Single measurement.
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Aux Menu Controls

.
Controls Interval PN Offset Thresold RADIO IN
T 0.50 -20.0

ms dB

screen7.ds4

Interval

Thisfield determines the length of the data block. The data block is atime record
over which correlated measurements are computed. As| nt er val isincreased,
measurement time isincreased. Increasing | nt er val gives more accurate
measurement results, particularly with frequency error and phase error
measurements.

PN Offset

Enter the PN Offset of your base station to time-align the CDMA Cellular
Adapter's PN Sequence with the base station.

This value is used by the analyzer whenihen Sec I n field on the CDMA
GENERATOR sceen is set t&nabl e. An external even-second clock must be
used to synchronize the base station to the Cellular Adapter.

NOTE: When the Even Sec | n fieldissetto Not, changestothe PN Of f set field have no
effect on the Cellular Adapter’s analyzer.

Threshold

Enter the measurement display threshold for making Code Domain Timing and
Phase measurements. Walsh Channels that have power levels below the threshold
value are not displayed. Querying these measurements for Walsh Channels that
are below the threshold level using HP-1B will return a default value of 9e99.
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FP Setup Menu
Controls

Controls Time Offset | Ofs Transfer | Num Avis RADIO IN

FP Setu 000 |
-

screen8.ds4

Time Offset

Thisfield allowsyou to manually enter atime offset. To obtain avalueto enterin
this field you must make at least one of the following measurements

e Power
e Timing
¢ Phase
* Rho

After making the measurement, accessthe FP Setup screen, and enter the value
obtained fromthe TM Of s field or, for Rho measurements, the Ti me Of f set
measurement field on the CDMA ANALY ZER screen.

Anentry intotheTi ne O f set field can also be made automatically, using the
O's Trnsfer fiedd. Seethe Of's Trnsf er field description, on page 129.

The Code Domain Analyzer, when measuring Fast Power, usesthe valuein the
Time Offset field instead of re-measuring the time offset parameters each time a
Code Domain measurement is made

128



Chapter 4, CDMA Screens Descriptions
Code Domain Analyzer Screen

Ofs Trnsfer

Thisfield transfers the time offset value from the Tm O s field to the Ti me
O fset field automatically. Before selecting Of s Tr nsf er, you must make at
least one of the following measurements:

¢ Power
e Timing
* Phase

When you select Of s Tr nsf er, the measured time offset value displayed in the
Tm O s field in the upper-right portion of the display will be entered into the
Time Ofset fidd.

When using this command programmatically, be sure avalue for Tm O s has
been obtained from a Power, Timing, or Phase measurement. (One method of
ensuring the measurement has compl eted would be to send an HP-IB command to
guery the results of the Tm Of s field before sending the transfer command).

Num Avgs

The Number of Averages determines how many measurements are averaged
when measuring Fast Power. Averaging reduces measurement speed.
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Gain Menu
Controls

Controls Gain ADCFs RADIO IN
Gain | 0.0
dB More |

screen9.ds4

Gain

Altersthe IF level into the CDMA Analyzer. (Range: 0 dB to 36 dB.

ADCfs

Indicates how close the measured power level isto the maximum allowed input
level for the analyzer's Analog-to-Digital Converter (ADC). This leveffieaed
by theGai n setting, thel nput At t en setting on the CDMA ANALYZER
screen, and the RF level of the sighal connected to the Test Set.

For best measurement performance, ADCfs should be betvie@and-10 dB.
The measurement will be aborted if ADCfs goes above 0 dB. Measurement
accuracy may be degraded if ADCfs goes bela® dB.
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Marker Menu
Controls

Measurement

—y - "
RF In/Ant Single/Cont \

Controls Walsh Chan | Lvl IEEN | Pwr Scale RADIO IN
0 | 0 db Ref
5 db/div
Measurement
RF In/Ant Single/Cont \
Controls Walsh Chan | Time P | Time/div RADIO IN
[0 | 5nS
Measurement
RE In/Ant Single/Cont \
Controls Walsh Chan | Phse Phase/div RADIO IN
[0 | 5 mRad

screenl0.ds4

Walsh Chan

This field selects the Walsh Channel to move the marker to. The marker can be
moved by either entering the Walsh Channel number directly using the keypad, or
by using the Cursor Control knob.
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Lvl

This measurement displaysthe relative level of the selected Walsh Channel when
compared to the total power in a1.23 MHz bandwidth centered around the Tune
Fr eq setting. The measurement is displayed when the Mai n controls

Measur ement field isset to Power or Fast Pwr.

Time

This measurement displays the time difference between the selected Walsh
Channel and the Pilot (Walsh 0). The measurement is displayed when the Mai n
controls Measur enent fieldissetto Ti mi ng

Phase

This measurement displays the phase difference between the selected Walsh
Channel and the Pilot (Walsh 0). The measurement is displayed when the Mai n
controls Measur enent fieldisset to Phase

Pwr Scale

The upper part of thisfield is used to select the reference level for power
measurements (rel ative to the total power of the entire CDMA channel). The
reference is the top line of the screen and defaultsto O dB.

The lower part of thisfield is used to select the display resolution for the power
measurement; 1, 2 or 5 dB per vertical division.

These fields are displayed when the Mai n controls Measur enment fieldisset to
Power or Fast Pwr.
Time/div

Thisfield is used to select the time-per-division display scale for Code Domain
Timing measurements. The default is 5 ng/div. Thisfield is displayed when the
Mai n controls Measur ement field isset to Ti mi ng.

Phase/div

Thisfield is used to select the phase-per-division display scale for Code Domain
Phase measurements. The default is5 mRad/div. Thisfield is displayed when the
Mai n controls Measur enent field is set to Phase.
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RefsMenu Controls

Controls Synth Ref CDMA TB
us = More |
screenll.ds4
Synth Ref

Select the frequency (MHz) from alist of choicesthat can be connected to the rear
panel SYTH REF IN connector to phase lock the Cellular Adapter's RF
Synthester to the base station. The RBNLOCK indicator on the Cellular
Adapter is lit if it cannot lock to the selected signal.

CDMATB

Select the frequency (MHz) from a list of choices that can be connected to the
front panel CDMA TIMEBASE IN connector to phase lock the Cellular
Adapter’s timebase to the base station’s timebase. The defanttésnal ; a

signal derived from the SYNTH REF IN connector’s signal. The REF UNLOCK
indicator on the Cellular Adapter is lit if it cannot lock to the selected signal. For
more information about theDMA TB andSynt h Ref controls, see th&ynt h

Ref field description, on page 112.

133



Chapter 4, CDMA Screens Descriptions
Code Domain Analyzer Screen

Trigger Menu
Controls
:\t.rs vent Trii Event
[More |

screenl3.ds4

Qualifier and Trigger

These controls determine which signals are used to trigger the Code Domain
Analyzer. For an explanation of how these fields work together, see the Qual
Event field description, on page 111.
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Connectors, I ndicators, and Miscellaneous
Hardware

Thefollowing descriptions are for the Cellular Adapter.

Thefieldsindicated in these descriptions are shown on the COMA ANALYZER
or CDMA GENERATOR screens. For field and measurement descriptions for
these screens, see chapter 4," CDMA Screens Descriptions”
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Chapter 5, Connectors, Indicators, and Miscellaneous Hardware
Recommended Input Levels

Recommended I nput Levels

Tablel Input Level Considerations
Input Atten ANT IN Peak Input | RF IN/OUT with
Power 14 dB Input
Attenuator
0dB -16 dBm +20 dBm
20 dB +4 dBm +40 dBm
40 dB +23 dBm +47.8 dBm

Crest factor of 1S 95 Forward Link channédls;

Pilot only: approximately 7 dB
Pilot + Sync + Paging + Traffic: variable crest factor greater than 7 dB
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Timebase Connections

Timebase Connections

Base ! Cellular Adapter | Test Set
SL%",’." Even | !
& sEconps 1.2288 MHz OUT
SN ¢ (Front Panel)
(Front Panel) | 19.6608 MHz OUT
coma | < (Front Panel)
TIMEBASE
IN
i CDMA REFERENCE
(FrontPanel) I [ g SYNTHESIZER REFERENCE 5
1 CDMA CLOCK
Ref Out | cLocK e
SYNTH > L T #D ’“ GENERATOR OUTPUTS
REF > (Rear Panel)
IN !
19.6608
(Rear Panel) 20 MHz ! CDMA TB MHz
PLL ! 1
! 1.2288 DS
| .
|
|
- — 10 MHz
REF
10 MHz REF ouTPUT
IN (Rear Pnl) (Rear Pnl)
. 10 MHz OUT 5
.2 I<(ReavPaneI)
bikbd5.ds4
I"Celiular Adapter 1 Test Set
even | !
SEeoND 1.2288 MHz OUT
SWCIN” ¢ (Front Panel)
(Front Panel) | 19.6608 MHz OUT
coma | < (Front Panel)
TIMEBASE
IN
i CDMA REFERENCE
(Front Panel) ! RF SYNTHESIZER REFERENCE o
i % D ’» CLoCK CDMA CLOCK
SYNTH +———~< ouTpuTS
S CREF D > #D ’» W GENERATOR (Rear Panel)
IN !
19.6608
(Rear Panel) 20 MHz | CDMA TB MHz
PLL ! 1
! 1.2288 psp
| .
|
|
- — - 10 MHz
REF
10 MHz REF ouTPUT
IN (Rear Pnl) (Rear Pni)
. 10 MHz OUT
.2 N (Rear Panel)
bikbd6 .ds4

Figure1l Typical Setup for Stand Alone Operation
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Connectors

Connectors

1.2288 MHz OUT
CHIP CLOCK

19.6608 MHz OUT
16 x CHIP CLOCK

This front-panel output provides a 1.2288 MHz (CDMA chip rate) square wave
with a50% duty cycle. This signal comes from the CDMA frame clocks.

Operating Considerations
Nominal output level = CMOS
Output impedance = 50Q

Frequency accuracy = the same as the signal applied to the COMA TIMEBASE
IN connector when a reference frequency is chosen in the CDMA TB field. When
I nt er nal ischosen, the frequency stability of the CDMA frame clocksis
determined by the SYNTH REF IN signal.

This front-panel output provides a 19.6608 MHz (16 times the CDMA chip rate)
square wave with a50% duty cycle. This signal comes from the CDMA frame
clocks.

Operating Considerations
Nominal output level = CMOS
Output impedance = 50Q

Frequency accuracy = the same as the signal applied to the COMA TIMEBASE
IN connector when a reference frequency is chosen in the CDMA TB field. When
I nt er nal ischosen, the frequency stability of the CDMA frame clocksis
determined by the SYNTH REF IN signal.
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Connectors

10MHz OUT This rear-panel port outputs a 10 MHz reference. This signal is phase locked to
the signal applied to the SYNTH REF IN port. All CDMA frame clocks are phase
locked to this signal when the CDVA TBfieldissetto | nt er nal .

Operating Considerations
Nominal output level: >+5 dBm
Output impedance = 50Q

Frequency accuracy = the same as the signal applied to the SYNTH REF IN
connector. (The reference input must be within £10 ppm of the selected Synt h
Ref frequency).

See Also

For moreinformation, see" REF UNL OCK Indicator" on page 147, and see
"SYNTH REF IN" on page 145.

1143MHzIF IN This rear-panel port iswhere the Cellular Adapter receives the 114.3 MHz IF
from the Test Set's receiver section. It is usually connected to the Test Set'’s
114.3 MHz IF OUT port.

Operating Considerations
Input impedance = 5D
Input level range =53 to-20 dBm

Input Bandwidth = the incoming signal is downconverted to a second IF of
3.6864 MHz. An 8 MHz LPF provides additional filtering before being analyzed.

See Also

For more information sese" 1143 MHz IF IN" on page 139.
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Connectors

AUX DSPIN This rear-panel port is where the Cellular Adapter receives the signal from the
Test Set’'s DET OUT connector to make Average Power measurements.

Operating Considerations

Nominal Input impedance = 100

CDMA CLOCK This connector provides 20 ms, 27 ms, 80 ms, and 2s CDMA frame clocks on a
OUTPUTS rear-panel 9-pin connector. Nominal output level = CMOS.

of D g
S
e

connectl.ds4

Chasis Ground

See" Timing Diagrams' on page 194 for an illustration of the timing relationships
between the front panel EVEN SEC/SYNC input and the CDMA frame clock
outputs.
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CONTROL 1/0
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Connectors

This front-panel port isthe CDMA timebase input to the CDMA reference phase

locked loop. When the CDMA TB fieldissetto | nt er nal , the CDMA frame

clocks are phase locked to the RF synthesizer’'s 10 MHz reference. When one of
the following frequencies are chosen, the CDR#me clocks are locked to the
signal on the CDMA TIMEBASE IN connector. For more information about the
CDVA TB andSynt h Ref controls,see"” Synth Ref" on page 112.

1
1.2288
2
2.4576
4.9152
5
9.8304
10

15
19.6608

Operating Considerations

Frequency accuracy typically needed for phase lock: +10 ppm
Input impedance = 50Q

Input level = 0 dBm to +23 dBm

This rear-panel connector provides data communication between the Test Set and
the Cellular Adapter. The Cellular Adapter cannot be turned on without this cable
attached to an operating Test Set.
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Connectors

CW RFIN

NOTE:

DATA IN

This rear-pand port isthe RF carrier input to the Cellular Adapter. Thissignal is
normally connected to the Test Set's CW RF Out port.

Operating Considerations

If the CW RF Pat h field is set to I1Q, the CW signal is modulated by | and Q drive
signals before being routed to the rear-panel IQ RF OUT connector. If this field is
set to Bypass, this signal is routed directly to the IQ RF OUT connector without
being modulated.

If the rear-panel RF cables are not connected between the Cellular Adapter and
the Test Set, a cable must be connected between the Test Set's CW RF OUT and
IQ RF IN ports to allow the Test Set to function by itself.

Nominal input level = 0 dBm, +4 dB
Maximum input level = +12 dBm

I nput impedance = 50Q

Freguency range:

¢ 500 to 1000 MHz without IQ modulation
e 810 to 956 MHz with 1Q modulation.

See Also

For more information, see" 1Q RF OUT" on page 144.

Thisfront-panel port provides a datainput to the CDMA Generator. The Cellular
Adapter has the capability to perform quadrature spreading on this data input.

Operating Considerations
Input level = TTL

Input impedance = 50 kQ
Data Rate = 1.2288 Mcps
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SYNCIN

| Baseband Out/Q
Baseband Out
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Connectors

This front-panel port provides various signals used to service the Cdlular
Adapter.

When servicing the Cellular Adapter, this port is connected directly to the Test
Set’'s AUDIO IN (HI) connector. Diagnostic routines are then run using the Test
Set's internal IBASIC computer to locate a faulty module.

This front-panel port is an input for the even second clock from the base station
under test. A positive edge on this connector starts two timers. One timer, after
reaching terminal counts, starts CDMA frame clocks. The other timer starts pilot
PN sequence generatiaee" Timing Diagrams' on page 194. TheEven Sec In

field on the CDMA GENERATOR screen controls this pes#," Even Sec In" on

page 119.

Operating Considerations
Input impedance = 50ck

Input level range = TTL

These rear-panelputs provide buffered versions of the | and Q drive signals
(the signals driving the inputs to the Cellular Adapter’s I1/Q modulator).

Operating Considerations

The | and Q drive signals are balanced by DACs ttmtide the carect dc offset
for the I/Q modulator in the Cellular Adapter. These offset adjustments will not
necessarily be correct for I/Q modulators other than thiell@eAdapter.

Output impedance = %D
Nominal output level = 250 mV (open circuit)

Frequency = approximately 600 kHz
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Connectors
IQ RF OUT This rear-panel port isthe output for the RF carrier. The carrier may or may not be
|Q modulated, depending on the CW RF Pat h field setting.
This port is normally connected to the Test Set’s rear-panel IQ RF IN connector.
Operating Considerations
When theCW RF Pat h field is set to IQ, the carrier &@ways IQ modulated.
¢ Output impedance = 5D
« Nominal output level:
e -9.5dBm when IQ modulated.
¢ 0 dBm un-modulated (CW).
» Frequency range:
e 500 to 1000 MHz without IQ modulation
e 810 to 956 MHz with 1Q modulation.
MAINS (LINE) This connection furnishes AC Line power to the Cellular Adapter however, the
instrument is not turned on until the connected Test Set is turned on.
Operating Considerations
Line Voltage range: 100 V to 240V
Line Frequency range: 50 Hz to 60 Hz
Typical power consumption:; < 120 VA over the entire range of line voltages and
frequencies.
WARNING: Using line voltages and/or frequencies other than those listed can cause an electrical
shock and/or fire hazard.
NOTE: The Test Set can be operated without AC line power to the Cellular Adapter if the rear-

panel RF cables are connected between the two instruments.

See Also

Refer to the in chapter 6 of the Test Set's User’s Guide for a list of available
power cords.
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Q Baseband Out
(See | Baseband
Out)

SYNTH REF IN
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Connectors

This rear-panel connector provides a phase reference for the RF synthesizer. One
of the following frequencies (in MHz) must be used:

1
1.2288
2
2.4576
4.9152
5
9.8304
10

15
19.6608

The Test Set's 10 MHz REF OUTPUT is normally used aference signal.

Operating Considerations

The reference frequency applied to the SYNTH REF IN port must be specified in
theSynt h Ref field. The REF UNLOCK indicator on the front panel will light
when the synthesizer reference signal is not compatible witbytiieh Ref

selection. (Th&MDA TB reference and LO phase-lockedp can also cause the
REF UNLOCK indicator to be lit.) For more information about@o&A TB

andSynt h Ref controls,see" Synth Ref" on page 112.

If an external reference, rather than the Test Set’s 10 MHz@REF, is used as

the RF synthesizer ference, the Qlular Adapter’'s 10 MHz REF OUTPUT

should be connected to the Test Set's 10 MHz REF INPUT to phase lock the Test
Set to the same external referentry externakeference must be spectrally pure
(very low noise) to provide a noiseee 10 MHz REFOUT signal and allow the

HP 83201 to achieve phase lock.

Frequency accuracypically needed for phase locki0 ppm
Nominal Input impedance:

e For 1to 19.6608 MHz signals:

Input level:

e For 1to 19.6608 MHz signals: 0 dBm to +23 dBm
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Connectors

TRIGGER/
QUALIFIERIN

RF IN/OUT

RF IN/OUT TO
TEST SET

This front-panel input is active when an external trigger qualifier is selected.

If the trigger is to occur on the TRIGGER/QUALIFIER IN signal, select Del ay
intheTri gger field and select adelay of 0.0 us. If the TRIGGER/QUALIFIER
IN signal isa qualifier, select atrigger sourceinthe Tri gger field.

Operating Considerations
Input impedance = 50 kQ
Input level range=TTL

See Also

For more information, see” Qual Event" on page 111, and see" Trig Event" on page
113. For troubleshooting information see " Example of Trigger Event Timing
Problems" on page 97.

Thistype-N connector isonly present on cellular adapters with option 002 or 003,

and is only used for CDPD testing. This port is sampled by the cellular adapter’s
Digital Signal Processor, and is connected to the base station’s RF output to
measure signals up to 60 W. Refer to@2PD MDBS Software User’'s Guide

for more information.

Thistype-N connector isonly present on cellular adapters with option 002 or 003,
and isonly used for CDPD testing. This port is connected to the Test Sets RF IN/
OUT port to provide RF measurements on the CDPD signal. Refer to the CDPD
MDBS Software User’'s Guider more information.
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Indicators

PWR Indicator

REF UNLOCK
Indicator
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Indicators

Thisindicator lights when the Cellular Adapter isturned on. There is no separate
POWER switch for the Adapter. After mains (line) power is supplied, the Adapter
is turned on when the connected Test Set is turned on.

Thisindicator lights under the following conditions:
¢ The synthesizer reference PLL is out-of-lock.

e The CDMA timebase PLL is out-of-lock.

e The LO PLL is out-of-lock.

This condition exists when the frequency of the reference signal or the CDMA
timebase input (if used) does not match the setting for the Synt h Ref field, or
the CDMA TB field, or when areference signal level isincompatible.

See Also

For more information, see" SYNTH REF IN" on page 145, and see see" CDM A
TIMEBASE IN" on page 141.
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Miscellaneous Hardware

Miscellaneous Har dwar e

FUSE

WARNING:

Aninternal fuse provides over-current protection for the Cellular Adapter. The
fuse may need replacement if mains power has been connected but the
Cellular Adapter's PWRndicatorand cooling fan are off with the Test Set
correctly connected and operating properly.

Refer to the Cellular Adapter Assembly Level Repair Manual for instructions on
removing the instrument cover to replace the fuse.

Operating Considerations

Rating: 2.0 Amp, 250 V Size: AGC Type: normal blow

Replacing a fuse with a different type, size, or rating than is supplied with the
instrument can cause an electrical shock and/or firehazard.
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CDMA Dual Mode Cédllular Test HP-IB

This chapter contains status reporting information, programming examples, and
HP-1B command syntax drawings specific to the Cellular Adapter.

Refer to the Test Sets’'s HP-BBogrammer’s GuidéPN 08920-90204) for
general information about HP-IB operation, including HP-1B command syntax
for the Test Set. For detailed IBASIC programming information, refer to the
HP Instrument BASIC User’'s Handbo@®N E2083-90005).
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Chapter 6, CDMA Dual Mode Cellular Test HP-IB
Example Programs

Example Programs

RF L oop-back/ Rho This program example uses a Test Set and an Cellular Adapter to create and

M easur ements analyze a CDMA signal. The CDMA Analyzer makes Rho, Frequency Error,
Time Offset, and Carrier Feedthru measurements and printsthem. A cableis used
to route the signal from the DUPLEX OUT port to the RF IN/OUT port.
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Example Programs

L oopback Example Program (HP Instrument BASIC)

Hpi b=714
CLEAR SCREEN
OUTPUT Hpi b; " * RST"

I This exanple uses the default HP-1B address 714.

I Preset the Test Set to a known st ate.

I NPUT "Cable DUPLEX OUT to RF IN - press ENTER on controller.", A$

OUTPUT Hpi b; " DI SP CGEN'
OUTPUT Hpi b; "RFG FREQ 850 MHZ"
OUTPUT Hpi b; "RFG AMPL -10 dbnt
OUTPUT Hpi b; "CCOM PATH ' 1@ "
OUTPUT Hpi b; " RFG: QUTP ' Dupl ' "
QUTPUT Hpib;"CGEN.DIR ' Fwd’ "
QUTPUT Hpi b; " DI SP CAN'
QUTPUT Hpi b; " CAN: MODE ' Rho™ "
QUTPUT Hpi b; " RFAN: FREQ 850 MHZ"
QUTPUT Hpi b; " MEAS: CAN: RHO?"
ENTER Hpi b; Rho_val
QUTPUT Hpi b; " MEAS: CAN: Tl ME: OFFS?"
ENTER Hpi b; Ti me_of f _val
OUTPUT Hpi b; " MEAS: CAN: ERR: FREQ?"
ENTER Hpi b; Freq_error_val
QUTPUT Hpi b; " MEAS: CAN: CAR: FEED?"
ENTER Hpi b; Carr _f dt hru_val
PRI NT " Rho="; Rho_val ;" dB"
PRINT "Tinme Ofsett="; Tine_off_val;"us"

PRI NT "Frequency Error=";Freq_error_val;"Hz"

I Di splay the CDMA Generator screen.
ISet the RF Gen Freq to 850 MHz.
ISet Amplitude to -10 dBm

I Set create CDMA signals.

I Set the Qutput Port to Duplex.
I'(mat ch the anal yzer direction).

I Di splay the CDVA Anal yzer screen.
I Sel ect the Rho neasurenent.

I Set the Tune Freq.

I Read the Rho Measurement val ue.

lEnter the value for Rho into a vari able.

I Read back Time Offset.

I Read back Frequency Error.

! Read back Carrier Feedthru.

'Print the Rho val ue.

PRI NT "Carrier Feedthru=";Carr_fdthru_val;"dB"

END
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Code Domain This program exampl e uses the Test Set and Cellular Adapter to create and
Power analyze a CDMA signal using the Code Domain Analyzer. The analyzer
M easur ement measures the relative power level of all Walsh Channelsin that signal. The

20
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40
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70
80
90
100
110
120
130
140
150
160
170
180

Marker functions of the Code Domain Analyzer are used to specify which of the
64 Walsh Channels to query (Walsh Channel 32 in this case), and prints the
measurement result.

Code Domain Example Program (HP Instrument BASIC)

CLEAR SCREEN

OUTPUT Hpi b; "* RST" | Preset the Test Set to a known state.
I NPUT "Cable DUPLEX OUT to RF IN - press ENTER on controller ", A$

OUTPUT Hpi b; "Dl SP CGEN' I Di splay the CDMA Generator screen.
OUTPUT Hpi b; "RFG FREQ 850 MHZ" ISet the RF Gen Freq to 850 MHz.
OUTPUT Hpi b; "RFG AMPL - 10 dbnft I Set Anmplitude to -10 dBm

OUTPUT Hpi b; "CCOM PATH "1 Q" ICWRF Path to 1 Q for CDMA signal s.
OUTPUT Hpi b; "RFG OQUTP ' Dupl " " I Set the Qutput Port to Dupl ex.

OUTPUT Hpi b; "CGEN.DIR ’' Fwd’ " llmtate a base station (fwd) channel.
OUTPUT Hpi b; "Dl SP CDAN' I Di splay the CODE DOVAI N Anal yzer screen.
OUTPUT Hpi b; "RFAN: FREQ 850 MHZ" I Set the Tune Freq.

OUTPUT Hpi b; " CDAN: MEAS ' POAER " | Sel ect the Power neasurenent.

OUTPUT Hpi b; " CDAN: MARK: POS 32" I Move Marker to Wal sh Channel 32.
OUTPUT Hpi b; " MEAS: CDAN: MARK: LEV?" I Query the marker |evel.

ENTER Hpi b; Marker _l ev ! Enter returned value into a variable.
PRI NT "Wal sh Channel 32 power is ="; Marker_| ev;"dB"
END
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Data Buffer Operation

The Data Buffer allows you to enter coded CDMA traffic datato test CODMA
receivers.

The CDMA Generator’s Data Buffer contains separate memory locations for data
designated as 9.6 kbps and data designated as 14.4 kbps. Each location can be
loaded with up to 1800, 20-millisecond frames of user-defined data.

Data can only be loaded over HP-Iof the serial orarallel ports). If a program
attempts to exceed the 1800-frame limit, the error messagept to | oad

too many frames of data. will be displayed. The 1800-frame limit can be
exceeded by sending a start frame in the fram:load command that is too high for
the number of frames being loaded.

After the data is loaded, it can be used as the CDMA Generator’s data source by
setting theDat a Sour ce fieldtoDat a Buff. TheStart Frame and# of

Fr anmes fields are used to select which frames of data to output. If these field
settings attempt to access frames outside the 1800-frame limit, the error message
Reduce ‘Start Frame’ or ‘# of Frames'. will be displayed when you

attempt to send data using the Idle/Send field.

Refer to the " Data Buffer Loading Example" on page 155 for HP-IB command
syntax.
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Data Buffer Operation

Data Structure

NOTE:

Dataisloaded in hexadecimal format, and the number of charactersin each frame
must be compatible with the selection made in the Dat a Rat e field on the
CDMA GENERATOR screen.

If the datarate is 9.6 kbps, each frame must contain 48 characters (192 hits) of
data. If the data rate is 14.4 kbps, each frame must contain 72 characters (288
bits), with 67 characters used for traffic channel information bits.

The data frame length must conform to the selected Data Rate. Refer to the following
program example for HP-1B code to specify Data Rate.

Use the following frame structures:
|-- 8 control bits--|-- 172 or 268 traffic channel information bits --|-- 12 tail bits --|

Thefirst 8 bits (2 characters) are used by the reverse traffic channel encoder for
control information. Setting the first bit to 1 causes the frame quality indicator to
detect an error. A 0 in this bit isinterpreted as standard encoding. The seven
remaining bits are set to 0.

The next 172 bits (9.6 kbps Data Rate) or 268 bits (14.4 kbps Data Rate) arethe
reverse traffic channel information bits.

The 12 tail bits (3 characters) can be set to any value.

Example of a properly encoded 9.6 kbps frame.
00212f b1d55bddd39b6f 4c8ddf 7bb526d0cccc60dc2edf f f

Exampleof an encoded 14.4 kbpsframewith thefirst bit set toindicateaframeerror.

80063d783f 58a57b92c¢34858d57212f b155bddd39b6f 4c8ddf 7bb526d0cccc60dc
2edf f f

Because thefirst bitisaone (8 = 1000 in binary), the CDMA Generator will
output a CRC or frame quality indicator of all zeros. Thisshould generate a
frame error detected by the base station.
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Data Buffer This example shows how you could load 300 frames (6 seconds) of random data
Loading Example  at a9.6 kbpsdatarate. Since the entire program would be several pages|ong (with

10

20

30

40

3000
3010
3020
3030
3035
3040
3050
3060
3070
3080
3090
3100

300 lines used for data), this edited example shows the first and last parts of the
program. The jump from line 40 to line 3000 omits the remaining 295 lines of
frame data loading.

DI M Test $(300) [ 60]

Test $(1) ="cbuf: data ' 00212f b1d55bddd39b6f 4c8ddf 7bb526d0cccc60dc2edf ff’ "
Test $(2) ="cbuf: data ' 00de3be21c4862a07e69e91cfe04d6d3f e28a95c67838fff’ "
Test $(3) ="cbuf: data ' 00f c301cOf aaf 8dc643c2b44e1511671055ac58cf 9343fff’ "
Test $(299) ="chbuf: data ' 00647423689398d6db4c844982e986b446bad19abf O1f fff’ "
Test $(300) ="cbuf: data ' 00210965a147d93ca846661d85cb8f d75ccd59be6alacfff’ "
Hpi b=714

Start_frame=0 | Load data at the specified frane.
OUTPUT Hpib;"cgen:data:rate '9.6 kbps™ ! Specify data rate

OUTPUT Hpib;"cbuf:fram:load "&VALS$(Start_frame)

FOR 1=1 TO 300

OUTPUT Hpib;Test$(l)

DISP "Writing frame "1 IPrompt to display what frame is being loaded.

NEXT |

DISP "Download is done..."

END
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Status Registers

CDMA Status
Reporting

Status Register
Group Contents

Status reporting is used to communicate the Test Set’s current status information
to the application program. A description of Status Reporting and its uses can be
found in the Programming Manual.

Figure 12 on page 157 shows the Status Register Groups in the Test Set. For events
and errors directly related to CDMA functions performed by the HP 8921 Option
600, the CDMA Status Register #1 Group and the Calibrating Status Register
Groups are provided. These register graangsdocumented in the folving

sections.
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CDMA Status The CDMA Status Register #1 Group contains information about the state of

Register #1 Group CDMA measurements. The CDMA Status Register #1 Group uses 16-hit
registers and includes a Condition Register, Transition Filters, an Event Register,
an Enable Register, and a Summary Message. Figure x shows the structure and
STATus commands for the CDMA Status Register #1 Group.

— :STATus: CDMA1: CONDition ?
?

:PTRansition <integer>

— :STATus: CDMA1 5
:NTRansition .
<integer>

:STATus: CDMA1: EVENt ?
2

:STATus: CDMA1: ENABle <integer>

Summary
Message
Bit

(to bit 2 of
Hardware
Status
Register #1
Group)

Logical OR

ch4drw06.drw

Condition Transition Event Enable
Register Filter Registers Register Register
Figure 13 CDM A Status Register #1 Group
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Table 2 CDMA Status Register #1 Group Condition Register Bit Assignments
Bit Number B_mar.y Condition Comment
Weighting

15 32768 Unused in the Test Set

14 16384 Unused in the Test Set

13 8192 Unused in the Test Set

12 4096 Unused in the Test Set

11 2048 Unused in the Test Set

10 1024 Unused in the Test Set

9 512 Unused in the Test Set

8 256 Unused in the Test Set

7 128 Unused in the Test Set

6 64 Unused in the Test Set

5 32 Unused in the Test Set

4 16 Unused in the Test Set

3 8 Minimizer error Poor signal quality. Unable to extract
signal.

2 4 Miscellaneous DSP error DSP error <integer> occurred.

1 2 Can't correlate error Cannot correlate to input signal. Make
sure the even second clock is connected
and the correct mode is selected, the
PN offset index setting is correct, and
the correct references are set (see
CDMA TB, PN Offset, and Synth Ref
in the CDMA Screens Descriptions).

0 1 ADC overdrive error Analyzer is overdriven. Reduce signgl
level or gain.

Accessing the CDMA Status Register #1 Group’s Registers
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The following sections show the syntax and give programming examples, using
the HP BASIC programming language, for the STATus commands used to access
the CDMA Status Register #1 Group's registers.

Reading the Condition Register

Syntax
STATus.CDMAZ1:CONDition?
Example

OUTPUT 714;" STAT:CDMA1:COND?"
ENTER 714;Register_value

Reading the Transition Filters

Syntax

STATus.CDMA1:PTRansition?
STATus:.CDMA1:NTRansition?

Example

OUTPUT 714;" STAT:CDMA1:PTR?"
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus.CDMA1:PTRansition <integer>
STATus.CDMA1:NTRansition <integer>

Example

OUTPUT 714;" STAT:CDMAL:PTR 256"
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Reading the Event Register Syntax
STATus.CDMA1:EVENt?
Example

OUTPUT 714;" STAT:CDMAL:EVEN?"
ENTER 714;Register_value

Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLS is sent to the Test Set.

Reading the Enable Register

Syntax
STATus.CDMA1:ENABIe?

Example

OUTPUT 714;" STAT:CDMA1:ENAB?"
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus.CDMAZ1:ENABIe <integer>

Example

OUTPUT 714;" STAT:CDMAL1:ENAB 256"
Clearing the Enable Register
The ENABLE register is cleared by writing to it with an integer value of zero.

The Calibrating Status Register Group contains information about events
associated with calibrating CDMA measurements. Thisregister group uses 16-bit
registers and includes a Condition Register, Transition Filters, an Event Register,
an Enable Register, and a Summary Message. Figure x shows the structure and
STATus commands for the Calibrating Status Register Group.
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— :STATus:OPERation:CALibrating: CONDition ?

2
:PTRansition _;
— :STATus:OPERation: CALibrating <integer>

. 2
:NTRansition .
<integer>

:STATus: OPERation: CALibrating: EVENt ?
2

'STATus: OPER:CAL: ENABIe ;imegep

Summary
Message
Bit

(to bit O of
Operation Status
Register Group)

o
O
©
Q
<)
o
|

h4drw06.d|
Condition Transition Event Enable e an

Register Filter Registers Register Register

Figure 14 Calibrating Status Register Group
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Table3 Calibrating Status Register Group Condition Register Bit Assignments
Bit Number WEiiSﬁtrisrgg Condition Comment

15 32768 Unused in the Test Set

14 16384 Unused in the Test Set

13 8192 Unused in the Test Set

12 4096 Unused in the Test Set

11 2048 Unused in the Test Set

10 1024 Unused in the Test Set

9 512 Unused in the Test Set

8 256 Unused in the Test Set

7 128 Unused in the Test Set

6 64 Unused in the Test Set

5 32 Unused in the Test Set

4 16 Unused in the Test Set

3 8 Unused in the Test Set

2 4 Unused in the Test Set

1 2 Channel power calibration Cdibrating Channel Power
0 1 Digital power zeroing Zeroing Average Power

Accessing the Calibrating Status Register Group’s Registers

The following sections show the syntax and give programming examples, using
the HP BASIC programming language, for the STATus commands used to access
the Calibrating Status Register Group'’s registers.
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Reading the Condition Register

Syntax
STATus.OPERation:CAL ibrating: CONDition?
Example

OUTPUT 714;" STAT:OPERation:CALibrating: COND?"
ENTER 714;Register_value

Reading the Transition Filters

Syntax

STATus.OPERation:CAL ibrating:PTRansition?
STATus.OPERation:CAL ibrating:NTRansition?

Example

OUTPUT 714;" STAT:OPERation:CALibrating:PTR?"
ENTER 714;Register_value

Writing the Transition Filters

Syntax

STATus.OPERation:CAL ibrating: PT Ransition <integer>
STATus.OPERation:CAL ibrating:NTRansition <integer>

Example

OUTPUT 714;" STAT:OPERation:CAL ibrating:PTR 256"
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Reading the Event Register Syntax
STATus.OPERation:CAL ibrating:EVENt?
Example

OUTPUT 714;" STAT:OPERation:CAL ibrating:EVEN?"
ENTER 714;Register_value

Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLS is sent to the Test Set.

Reading the Enable Register

Syntax
STATus.OPERation:CALibrating:ENABIe?

Example

OUTPUT 714;" STAT:OPERation:CALibrating:ENAB?"
ENTER 714;Register_value

Writing the Enable Register

Syntax
STATus.OPERation:CAL ibrating: ENABIe <integer>

Example

OUTPUT 714;" STAT:OPERation:CAL ibrating:ENAB 256"
Clearing the Enable Register
The ENABLE register is cleared by writing to it with an integer value of zero.

The Calibration Status Register Group contains information about errorsthat can
occur during calibration. Refer to the Test Set's Programmer’s Guide for a
complete description of the Calibration Status Register Group.

This register group uses 16-bit registers and includes a Condition Register,
Transition Filters, an Event Register, an Enable Register, and a Summary
Message. Figure 15 shows the structure and STATus commands for the
Calibration Status Register Group.
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— :STATus: CALibration: CONDition ?
2

:PTRansition <integer>

— :STATus: CALibration

2
:NTRansition .
<integer>

:STATus: CALibration: EVENt ?

2
|— :STATus: CALibration: ENABIle

Logical OR

10

11

12

13

14

15

<integer>

Summary Message Bit
——

(to bit 8 of Questionable
Data/Signal Register Group
Condition Register

Condition Transition Event Enable
Register Filter Registers Register Register
Figure 15 Calibration Status Register Group

ch4drwll.drw
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Status Register

S

Table4 Calibration Status Register Group Condition Register Bit Assignments
Bit Number B.|nar.y Condition Comment
Weighting

7 128 Channel power port error Set Input Port to ‘RF In’ to calibrate.

6 64 Channel power calibration error Input power is out of bounds. Chegk
level into analyzer.

5 32 Digital Power zero error Zero degraded. Reduce generator |
for best results.

evel

Accessing the Calibration Status Register Group’s Registers

The following sections show the syntax and give programming examples, using
the HP BASIC programming language, for the STATus commands used to access
the Calibrating Status Register Group'’s registers.

Reading the Condition Register

Syntax
STATus.CALibration: CONDition?
Example

OUTPUT 714;" STAT:CAL:COND?"
ENTER 714;Register_value

Reading the Transition Filters

Syntax

STATus:CALibration:PTRansition?
STATus:CALibration:NTRansition?

Example

OUTPUT 714;" STAT:CAL:PTR?"
ENTER 714;Register_value
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Writing the Transition Filters

Syntax

STATus.CALibration:PTRansition <integer>
STATus.CALibration:NTRansition <integer>

Example

OUTPUT 714;" STAT:CAL:PTR 256"

Reading the Event Register Syntax
STATus.CALibration:EVENt?
Example

OUTPUT 714;" STAT:CAL:EVEN?"
ENTER 714;Register_value

Clearing the Event Register

The EVENT register is cleared whenever it is queried or whenever the Common
Command *CLS is sent to the Test Set.

Reading the Enable Register
Syntax
STATus.CALibration:ENABIe?
Example

OUTPUT 714;" STAT:CAL:ENAB?"
ENTER 714;Register_value

Writing the Enable Register
Syntax
STATus.CALibration:ENABIle <integer>
Example

OUTPUT 714;" STAT:CAL:ENAB 256"
Clearing the Enable Register
The ENABLE register is cleared by writing to it with an integer value of zero.
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HP-IB Syntax Diagrams

These diagrams should be used in conjuncture with the command syntax listing in
the Test Set’s User’s Guide.

HP-IB Command "CDMA ANalyzer (CANaylzer) Setting Syntax" on page 171.
Syntax Diagram " CDMA Data Buffer (CBUFfer) Setting Syntax" on page 175.
Listing "CDMA Common (COMmon) Setting Syntax" on page 176.

" Code Domain Analyzer (CDANalyzer) Setting Syntax" on page 177.
"CDMA Generator (CGENerator) Setting Syntax" on page 180.
"Real Number Setting Syntax" on page 181.

"Multiple Real Number Setting Syntax" on page 182.

"MEASure Query Setting Syntax" on page 183.

"Number M easurement Syntax" on page 186.
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Diagram Use the following diagram to see the conventions used in the syntax diagrams.

Conventions : : :
Statement elements are connected by lines. Each line can be followed in only one

direction, asindicated by the arrow at the end of the line. Any combination of
statement elements that can be generated by starting at the root element and
following the line the proper direction is syntactically correct. An element is
optional if there is a path around it. The drawings show the proper use of spaces.

Where spaces are required they are indicated by a hexagon with the word “space

in it, otherwise no spaces are allowed between statement elements.

Root Element (Black oval at root level indicates continuation from previous page.)

« T @—»‘ Returns quoted string |

See Real Number Setting Syntax*
A (* Does not included the :STATe command)

A

|

Indicates the name of the display screen’s field that is
controlled by this command element.

Directs the user to a specific Instrument Command,
Measurement Command, or Number Setting Command
syntax diagram. The Number Setting Commands are
used to format numeric data and configure various
instrument measurement parameters:

Notes indicate which, if any, Number Setting Commands are
not supported by this particular path-
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CDMA ANalyzer (CANaylzer) Setting Syntax
(CANalyzer »(:ARM !

To put Analyzer in "Single" triggering mode, use the command "TRIG:MODE:RETR Single"
To put Analyzer in "Cont" triggering mode, use the command "TRIG:MODE:RETR Continuous"

=@>\ Returns quoted string
—@»\ Returns quoted string

~(:CHANnel }-»{:POWer }»(:CALibrate )

N-(:DISArm
This command will not change the measurement mode to "Single". It will only stop a

[Arm Meas measurement that isin progress.
Single/Cont
Disarm

N»-(:DIRection ) spac Fwd
Anl Dir Rev
[ JFwdRev |
— \Returns quoted string

‘TRIGger :STATe > spac Single
Cont

{Returns quoted string

Continued on next page
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CANalyzer :QUALifier ~(space>(" )~ None (" )
27ms Y

20ms Y
80ms
2s Y
N~ AmplLo
N Ampl Mid ¥/
N~ Ampl Hi
“»_ External

Trig Event ‘(2 )»[Returns quoted string
immed |
(. TRIGger ) = spac 27 ms

20 ms
80 ms
2s
Delay

Immed >~
\>@>\ Returns quoted string

:DELay See Real Number Setting Syntax*

LELA

value from 20 us to 10 seconds
(*Does not include the :DUNits, :UNITs, &
:STATe commands)

(:Mode ) > spac Avg Pwr
Rho
LgChan Pwr__ | EVM
Chan Pwr

\Returns quoted string
Continued on next page
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Gain

|_JAuto/Hold
36 dB

Gain

|_JAuto/Hold
dB

\@»\ Returns quoted string

Auto
Hold

e Returns quoted string

15 See Real Number Setting Syntax*

values from 0.0 to 511.984375
(*Does not include the : STATe command)

spac 0dB
6 dB
12 dB
18 dB
24 dB
30dB
36 dB
42 dB
48 dB
54 dB
60 dB
66 dB
72 dB

\>@>\ Returns quoted string

Auto
Hold

Xﬁﬁﬁﬁéﬂﬁﬂﬁﬁﬁg

% YV\Z\Z\{V\ZYY\Z\{\{é

See Real Number Setting Syntax*

values from 0.00025 to .005 seconds
(*Does not include the : STATe command)

> spac 0dB
6 dB
12 dB
18 dB
24 dB
30dB
36 dB

Continued on next page
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QEED — ~(Fereencs), SN

Synth Ref

L J10

spac 1

Xﬁéﬁﬁﬁﬁﬁg

~» 19.6608
\@»\ Returns quoted string

“»{(:DIGital

Meas Intvl

~spacer( = 1

\Z\ZYVV\Z\/\/é V\Z\ZVV\Z\Z\Z\/%

LA
y

\>@>\Returns quoted string

»QSAMPIeHﬂME)

e See Real Number Setting Syntax*
values from 0.00025 to .00125 seconds
(*Does not include the : STATe command)

“»(:SPECid

See Mulitple Number Setting Syntax*

valid numbers 0, 1, 2, 3
(*Does not include the :DUNits & :UNITs
commands)
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CDMA Data Buffer (CBUFfer) Setting Syntax

CBUF ‘DATA = space-=48 or 72 character hex strihg—»
[Returns 48 or 72 char hex string/
of Frame
u T

>~(:FRAMe :COUN) "% See Mulitple Number Setting Syntax*
value from 1 to 1800
(*Does not include the :DUNits & :UNITs
commands)

Ne-(:LOAD ) g See Mulitple Number Setting Syntax*

value from 0 to 1799
i (*Does not include the :DUNits & :UNITs
Start Frame commands)

u (N
:STARt See Mulitple Number Setting Syntax*

value from 0 to 1799
(*Does not include the :DUNits & :UNITs
commands)

~~(:MODE ) »spac Single
Data Source Cont

\Returns quoted string

k.

Data Sourc
| Jidle/Send
“»(:STATe ) = spac Idle
Send

[Returns quoted string
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CDMA Common (COMmon) Setting Syntax

CCOMmon ‘PATH = spac Bypass
IQ
- [Returns quoted string
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Code Domain Analyzer (CDANalyzer) Setting Syntax

(CDAnalyzer )——={:CONTrol ) = spac Main
Marker
Control .
Trigger
M
A
ux
Gain
Refs
FP Setup

\>@>\ Returns quoted string

‘QUALifier =(space=(" == None = )
27ms Y
20ms
80ms

2s Y
N~ AmplLo
N Ampl Mid >/
N Ampl Hi ¥
“»= External

\>@>\Returns quoted string

Qual Event

LELA

Trig Event
L Yimmed ___|

“»(:TRIGger ) = spac 27 ms

20 ms
80 ms
2s
Delay

Immed >~

\Returns quoted string

See Real Number Setting Syntax*

g Tt values from 20 us to 10 seconds
e bl 200 ] (“Does not include the :DUNits, :UNITS, &

:STATe commands)

=~(:MARKer )—={:POSition ) See Real Number Setting Syntax*

values from 0 to 63

: (*Does not include the :DUNits & UNITs
Continued on next page
commands)
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CDAnalyzer :MEASure

Measurement

|_JPow
Snngle/Cont

> spac Power
Fast Pwr

Timing

Phase

[Returns quoted string

N :POSition

:TRANsfer

See Real Number Setting Syntax*

values from -14 us to 950 us
(*Does not include the : STATe command)

Num

See Mulitple Number Setting Syntax*

value from 1 to 1000
(*Does not include the :DUNits & :UNITs
commands)

=(:PATH :GAIN

e See Real Number Setting Syntax*

values from 0 to +36 dB
(*Does not include the :STATe command)

=~(:POWer )—»{:REFerence )

space( = 0dBrel (")

\Returns quoted string

=(:SAMPle ‘TIME

Continued on next pagg

See Real Number Setting Syntax*

values from .00025 to .00125 seconds
(*Does not include the :STATe command)
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CDAnalyzer 'SCALe )~»=(POWer )
Pv
L_JO dB/di

Returns quoted string H

> spac 1ns

2ns
5ns
10 ns
20 ns

50ns

Returns quoted string

spac 1 mRad

“»(:PHASe

Threshold

2 mRad

5 mRad

10 mRad

20 mRad

50 mRad >/

Returns quoted string

a Sce Real Number Setting Syntax*

N-(:THEShId

values from -30.0 to 0.0 dB
(*Does not include the :STATe command)

(. TRIGger ‘ARM )

To put Analyzer in "Single" triggering mode, use the command "TRIG:MODE:RETR Single
To put Analyzer in "Cont" triggering mode, use the command "TRIG:MODE:RETR Continu

> spac 1 dB/div
2 dB/div
5 dB/div

2y

ous

This command will not change the measurement mode to "Single". It will only stop a

measurement.
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CDMA Generator (CGENerator) Setting Syntax

Y

(CGENerator )—-»(:CONTrol ) spac Data
Eb/No

Noise

[Returns quoted string

: :SOURce = spac Zeroes
. - Ext
D e Random
Single/Cont
idle/send Data Buff

Returns quoted string

»{spac 14.4 Kbps
9.6 Kbps

\Returns quoted string

“»(:DIRection »{spac Fwd
Rev

\Returns quoted string

Gen Dir

:LEVel See Real Number Setting Syntax*

values from -5 to +25 dB
(*Does not include the :STATe command)

= spac EQ In
Out

Gen Dir

|_JFwd/Rev
EQ In/out

\Returns quoted string

»{spac Enable
Not

\Returns quoted string
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Real Number Setting Syntax
This is a duplicate of the syntax diagram in the Test Segs'€J&uide.

(‘Previous Syntax ) = space »<_real value 7 -
/\@nits>/

Returns red vaue

\=(:DUNits ) »=(space>»>_ units >————

Returns units

N(:INCRement ) = space = vaue
I—anlts
up ———
DOWN >———
Returns real value
\=(:DUNits ) =(gpace>»_ units ——————
‘(2 )»{Refurns units
= :MODE ) = gpace > LINear
LOGarithm
[Returns LIN or LOG
“=(:DIVide )
“=:MULTipl )
M-CUNITs ) »space >»<HP-IB units >—————————

Returns HP-IB units

“=(STATe ) ~space -C 1
\>< ON
OFF

Returns 1 or 0
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Multiple Real Number Setting Syntax

This is a duplicate of the syntax diagram in the Test Segs'€J&uide.

('Previous Syntax )

= space < integer value »»{ , =< real value 7
Q»@nit.@/
0 integer value_>»{Returns real value H
\»(:DUNits space =< integer value >, )= units >
(2) integer value »»{Returns units H
N(:INCRement space integer value real value
1>@nits>[
(U] R S—
DOWN >———

nteger value >»[Returns real vaue
"»(:DUNits )<»<space > integer value »»{(, )—= units >——

(2) integer value >»{Returns units

:MODE integer value LINear
LOGanthm

(2) integer value >»{Returns LIN or LOG
integer value

:MULTipl integer value
integer value >+, )——<HP-IB units >

integer val ue>>¢ Returns HP-IB units
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MEASure Query Setting Syntax

This is only a portion of the syntax diagram in the Test Set's User’s Guide.

MEASure

‘CANalyzer "ADC :APOWerad

‘TPOWerad ‘LEVc

MEAS:CAN continued on next page
MEA Sure continued

Chapter 6, CDMA Dual Mode Cellular Test HP-IB
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Returns Avg Power ADC level in dB below full scale

F—

See Number M easurement Setting Syntax*
(*Does not include :METer command)
Returns Rho ADC level in dB below full scale

See Number M easurement Setting Syntax*
(*Does not include :METer command)
Returns EVM ADC level in dB below full scale

N

See Number M easurement Setting Syntax*
(*Does not include :METer command)

Returns Chan Pwr ADC level in dB below full scale

See Number M easurement Setting Syntax*
(*Does not include :METer command)
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MEASure :CANalyzer ‘CARRI eD—»CFEEDthrough

\.QERRor HFREQuency

:MAGNitude

Read carrier feedthrough in dB

=
See Number M easurement Setting Syntax*

(*Does not include :METer command)

Read frequency error in Hz

See Number Measurement Setting Syntax*

(*Does not include :METer command)

Read error vector magnitude in %

See Number M easurement Setting Syntax*

(*Does not include :METer command)

a Read EVM phase error in degrees V

See Number Measurement Setting Syntax*
(*Does not include :METer command)

-@.{ Read EVM in %
L See Number M easurement Setting Syntax*

(*Does not include :METer command)

Read average power in watts V

See Number M easurement Setting Syntax*

(*Does not include :METer command)
Read channel power in dBm thru IF V

See Number M easurement Setting Syntax*
(*Does not include :METer command)

\>GTI ME >—>COFFSet
Continued on next page

-@.{ Read Rho in dimensionless units
L See Number Measurement Setting Syntax*

(*Does not include :METer command)

Read time offset in seconds V

See Number M easurement Setting Syntax*
(*Does not include :METer command)
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WCDANdyzerHADC D) -@.{ Query the ADC level at the DSPin dB -

See Number M easurement Setting Syntax*
(*Does not include :METer command)

\{CARRierHFEEDthrough Query the measurement carrier feedthrough in dB

See Number Measurement Setting Syntax*
(*Does not include :METer command)

%ERRor )—pCFREQuency D L 2 L] Query the measurement frequency error in Hz

See Number M easurement Setting Syntax*
(*Does not include :METer command)

\.CMARKerHLEVeI Returns the level at current marker position relative to Walsh Code 0

See Number M easurement Setting Syntax*
(*Does not include :METer command)
:PHASe e Returns the phase offset in Hz at the current marker position relative to k

Walsh Code 0

See Number M easurement Setting Syntax*

(*Does not include :METer command)

TIME a Returns the time offset in milli-radains at the current marker position

relative to Walsh Code 0

See Number M easurement Setting Syntax*

(*Does not include :METer command)

\{TI ME )—pCOFFSet ) —@—{ Query the measurement time offset in seconds
See Number M easurement Setting Syntax*

(*Does not include :METer command)

\{TRACe HPOWer Query all code domain trace points. Returns 64 dB values for power
measurements.

See Number M easurement Setting Syntax*

(*Does not include :METer command)

‘TOFFset e Query all code domain trace points. Returns 64 second values for

timing measurements.

See Number M easurement Setting Syntax*

(*Does not include :METer command)

e Query al codedomain trace points. Returns 64 radain values for phase

measurements.

See Number M easurement Setting Syntax*

(*Does not include :METer command)
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Number M easurement Syntax

This is a duplicate of the syntax diagram in the Test Segs'€J&uide.

:AUNits »space >»<HP-IB units
Returns HP-1B units H
\-(AVERag »space = real vllue »——
=@>{ Returns red vaue
1
ON
0
OFF
0 Returns1 or 0
Ne-(:DUNits ) ~»<space units  >———
Returns units
N-(GHILIMit

~ctoum)

Continued on next page

= space »<_real value

=@>{ Returns red value
=(:DUNits ) space units  >————

Returns units

:EX Ceeded 9’ Returns1 or 0

:RESet

e Returns1 or 0
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‘METer

STATe

(NTea )

L]

Returns 1 or O

units

L@»{ Returns units

space =< integer value »————————

Returns integer value

~»(:REFerence )

= space = real value
units

(DU )

=@>{ Returns red value
space units >——

Returns units

1

Returns lor0

\»('STATe )

ha k\« on

Returns lor0

“»CUNITs )

space > HP-IB units »>———————————

Returns HP-IB units
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The lnstruments

The Cellular
Adapter

Downconverts the 114.3 MHz IF input from the Test Set to a sec-
ond IF of 3.6864 MHz.

Digitizes and analyzes the 3.6864 MHz IF signal.
Receives a CW (unmodulated) RF signal from the Test Set.

Generates a CDMA spread spectrum signal centered around the
Test Set's RF generator frequency setting. An internal data buffer
and noise generator provides signals for receiver testing.

Provides IQ modulation from an internal pilot PN sequence gener-
ator or from an external source (through the Data In connector).

Generates CDMA frame clocks which are used to trigger measure-
ments.

Accepts reference frequencies which are used to lock the instru-
ment’s pilot PN sequence generator, CDMA frame clocks, and
downconverter to an external frequency.

Accepts Even Second Clock signals used to synchronize the base
station’s CDMA signals to the Cellular Adapter.
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Receives a CDMA modulated RF signal.
Adjusts the level of the received CDMA signal.

Downconverts the base station’s CDMA channel frequency to
114.3 MHz and outputs the downconverted signal to the Cellular
Adapter.

Controls the Cellular Adapter over a digital interface cable.

Generates a CW signal that is sent to the Cellular Adapter for
CDMA modulation.

Controls the frequency and amplitude of the generated CDMA sig-
nal.

Transmits the CDMA signal out the RF IN/OUT or DUPLEX OUT
connector.

Provides a spectrum analyzer for looking at the base station’s trans-
mitted signal.

191



Chapter 7, Theory of Operation
The Instruments

Cellular Adapter
CDMA Data Source Gen Dir
REVERSE Data Source FWd/R
LINK Single/Cont HofF Start F 0 In/
CHANNEL Idle/Send ol rames start-rame
CODER 300
Send 01110101100111
CDMA GENERATOR
Data L “
Data Source Buffer FIR
Zeroes o)
Ext
DATAIN p——————»0 /O X
) PILOT PN
Zeroes | SEQUENCE
GENERATOR
Even Sec In
EVEN Enable/Not SYNC
PN Offset >
SEC/SYNC »>—0— 60— | PUSE RFE Synth Ref
N SYNTHESIZER
P P
hl
A\
CDMA Ko >
TIMEBASE »
N > CDMA TB
» »
»- >
Test Set
CDMA ANALYZER—————————————
[ Frequency Error 1z
L s B
Time Offset us Carrier Feedthru  [JIlIEY
Tune Freq Meas Intvl Analyzer To Screen
MHz
Input Atten | CDMA TB
s~ Jirena ] ount Event
PN Offset dB| None
Input Port Anl Dir Trig Event
RF /A | Fuaey JlE7ms = ]
Anl Special
[0 ]
Atten Hold DETECTOR & »>
DET OUT DET OUT
RF IN/OUT
Tune Fre
input Port Input Atten d | 114.3MHzIF OUT 114.3 MHz IF OUT
I /A B 850.000000 i
in/ant | iz |
ANTIN  >——— i
1 RF Gen Freq i CwRFOUT CW RF OUT
1 100.000000 W) »-
[ Amplitude MHz 1
i i
+ Output Port '
IRF Out/Dup! dBW i IQRFIN P IQ RF IN
DUPLEX »———0 ‘
blkbd2.drw
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Q BASEBAND OUT
Data | >
O:/O | BASEBAND OUT >
0 EbNo N Bypass CW RF Path
N
----t E]
CHAENQNEL Noise 0 Q IQ RF
MODULATOR 4&0 out
Gen Mode r
0
Data A
(o]
) - > X g
Q Noise ®
NOISE |— <
GEN |
CW RF
IN
T 1Q —07 <e
d i
10 MHz OUT
i
) SYNTH REF IN
w
16X CHIP CLOCK
Py
CHIP CLOCK
>0, - i [ omasme
i
CDMA CDMA FRAME i
REFERENCE CLOCKS i
19.6608 MHz Qual Event| 5 2s
P 80 ms <
27 ms
o—— <
20 ms
———(
DSP ANALYZER :
T“E Event |
« -
Trig Event
«| =L
0.1
) Qual Event
Anl Dir Pwr Zero
Fwd/Rev zZero | «
Anl Special Meas Intvl ¥
ﬁ | 050 | A 114.3 MHz
ms IF IN
<
Pwr Gain - !
% i
< a5 7] dB O ﬂ
»-
DET OUT
>
114.3 MHz IF OUT
CW RF OUT
»-
IQ RF IN

<
<

blkbd3.ds4
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Timing Diagrams

Frame Clock

The following diagram shows the timing relationship between the sync pulse and
Timing the 27 ms CDMA frame clock. The 20 ms, 80 ms, and 2 second CDMA frame
clocks are all re-synchronized when a sync pulse occurs.

EVEN SEC/SYNC
o 20 ms 27.ms 80 ms_ 2s

S sO O O O 12 us

L0000 O, <t >

°  Rear Panel

CDMA CLOCK OUTPUTS

=
<
o
=z
o
ol
iT

Pilot PN Sequence  Thefollowing diagram shows the timing relationship between the 27 ms CDMA
Timing frame clock and the first chip of each pilot PN sequence at the Test Set’'s RF IN/
OUT port. ThePN O f set field is set to its default value of zero.
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27 ms
CDMA CLOCK
OUTPUT AVAVAV
) 1.3 us N
< >
2
F=
i (@)
Gen Dir z
Fwd/Rev B
w
3
©
. PN Sequence referenced o
i at Test Set's RF IN/OUT. S
i S
i
ol
i ol
Gen Dir z|
Fwd/Rev 5
iZi

PN Sequence Delay The following diagram shows the effects of changing the PN Of f set fieldtoa
(M odified) value other than zero, its default value.

195



Chapter 7, Theory of Operation
Timing Diagrams

EVEN _I_F’NO”SEt PN Offset
SEC/SYNC I
»w 1.2UuUs N\ 52.08 us
\
27 ms CDMA T
Clock Output
£
=
Gen Dir o
z
=
z

i

ch7drw3.ds4

First PN_Chip
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DSP Analyzer Trigger Event Timing

The CDMA Cdlular Adapter makes a measurement when the DSP Analyzer
receives atrigger event. The following section describestrigger event timing as it
relates to the DSP analyzer’'s measurement process.

Data Block A trigger event signals the DSP analyzer to acquire a digitized portion of the
Acquisition waveform under test.

A trigger event occurs when:
e The Cellular Adapter is armed,

e atrigger qualifier occurs (unled®dne is selected), and

« the selected trigger occurs

ual Event Trig Event
ore W Choice PRI | o
Trigger Event

Analyzer one
rm Meas
Frame Clocks 1
Single/Cont R Frame Clocks
Disarm il (20 Data Block

Levels
—

Trigger
Delay
ch9drwl.ds4 — erna 100.0

us

> > >

chehe
o
A
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The portion of adigitized waveform acquired by the DSP analyzer when atrigger
event occursis called the Data Block. The length of the data block is selected in
the Meas | ntvl field.

Trigger Event l

Meas Intvl
| 0.50

Digital Representation
of Waveform

CDMA Down-converted
Signal to an IF Waveform

ch7drw5.ds4

Minimizing the length of the data block providesfaster measurementsand a slight
improvement in the allowable margin for trigger event timing. The trade-off is
that minimizing data block’s length deeases measurement accuracy, most
noticeably in phase and frequency error measurements.
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After datablock acquisition, the DSP analyzer attemptsto correlate the data block
with the DSP analyzer’s reference signal.

The reference signal is an ideal waveform representation of a CDMA signal. The
DSP analyzer searches for a match between théoltala and some portion of
the reference signal.

The correlabn process occurs as follows:

)
1st \
DSP analyzer aligns the

Data Block with begining
of DSP Reference Signal

L
I

Data Block
2nd

o5 e s §'\/\f\f\J\M'\!f\/n\!/\

a high correlation

Data Block

3rd
A measurement is made
when a high correlation
is detected

Cellular Adapter DSP Reference Signal _:

If measurements are displayed, adequate correlation between the data block and
some portion of the referensignal was detected.
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Chapter 8 - CDMA Basics
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CDMA and the Problem of Access

The personal communication industry is faced with the problem of an ever
increasing number of users sharing the same limited frequency bands. To expand
the user base, the industry must find methods to increase capacity without
degrading the quality of service.

The current analog cellular system uses acomplex system of channelization with
30 kHz channels, commonly called FDMA (Frequency Division Multiple
Access). To maximize capacity, FDMA cellular uses directive antennas (cell
sectoring) and complex frequency reuse planning.

To further increase system capacity, adigital access method is being implemented
called TDMA (Time Division Multiple Access). This system uses the same
frequency channelization and reuse as FDMA analog and adds a time sharing
element. Each channel is shared intime by three usersto effectively triple system

capacity.
CDMA stands for Code Division Multiple Access and uses correlative codes to
distinguish one user from another. Frequency divisions are still used, but in a

much larger bandwidth (1.25 MHz). In CDMA, a single user’s channel consists of
a specific frequency combined with a unique code.

Power

hime

Power

Frequency

SLIDEL.TIF

TDMA Frequency

Figure 16 Cellular Access Methods
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CDMA also uses sectored cellsto increase capacity. One of the major differences
in access isthat any CDMA frequency can be used in all sectors of all cells.

The correlative codes allow each user to operate in the presence of substantial
interference. An analogy to thisis acrowded cocktail party. Many people are
talking at the sametime, but you are able to understand one person at atime. This
is because your brain can sort out the voice characteristics and differentiate them
from the other talkers. Asthe party grows larger, each person has to talk louder,
and the size of the talk zone grows smaller. This would be more dramatic if each
conversation were in adifferent language. CDMA is similar, but the recognition
is based on the code. The interference is the sum of all other users on the same
CDMA frequency, both from within and without the home cell and from delayed
versions of these signals. It also includes the usual thermal noise and atmospheric
disturbances. Delayed signals caused by multipath are separately received and
combined in CDMA. Thiswill be discussed in greater detail later in this
presentation.

One of the major capacity gains with CDMA is because of its frequency reuse
patterns. The normal reuse pattern for analog and TDMA systems employs only
one seventh of the available frequenciesin any given cell. This could really be
called frequency non-reuse. With CDMA, the same frequencies are used in all
cells. When using sectored cells, the same frequencies can be used in all sectors of
all cells. Thisis possible because CDMA is designed to decode the proper signal
in the presence of high interference.

SLDE2TF B M. Reuse CDMA Reuse

Figure 17 Cellular Frequency Reuse Patterns
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The CDMA Signal
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CDMA sarts with a narrowband signal, shown here at the full datarate of 9600
bps. Thisis spread with the use of specialized codes to a bandwidth of 1.23 MHz.

External Interference Other Cell Interference

Interference Sources

Other User Noise

When transmitted, a CDMA signal experiences high levels of interference,
dominated by the coded signals of other CDMA users. Thistakes two forms,

interference from other usersin the same cell and interference from adjacent cells.
Thetotal interference also includes background noise and other spurious signals.
When the signal is received, the correlator recoversthe desired signal and rejects
theinterference. Thisis possible because the interference sources are uncorrel ated

to the desired signal.
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CDMA Compared to Analog FM
For most people familiar with FM communication systems, a paradigm shift is
needed to properly discuss CDMA.
Here are some differences between CDMA and analog FM:
e Multiple users are on one frequency simultaneously
« A Channel is defined by the correlative code in addition to the frequency.

* The capacity limit is soft. Capacity can be increased with some degradation of the error
rate or voice quality.
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CDMA and Diversity

Spatial Diversity

Figure 18

Animportant aspect of CDMA isdiversity. CDMA uses three types of diversity:

e Spatial diversity,
« Frequency diversity, and

« Time diversity.

Spatial diversity takes two forms:
Two antennas: The base station uses two receive antennas for greater immunity to fad-

ing. This is the classic version of spatial diversity.
Multiple base stations simultaneously talk to the mobile during soft handoff.

During Soft Handoff, contact is made with two base stations simultaneously. The
signals from the base to mobile are treated as multipath signals and are coherently
combined at the mobile unit. At the base stations, the signals are transmitted via

the network to the Mobile Telephone Switching Office (MTSO), where a quality

decision is made on aframe-by-frame basis, every 20 ms.
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Spatial Diversity During Soft Handoff
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Chapter 8, CDMA Basics
CDMA and Diversity

Frequency diversity isinherent in spread spectrum systems. A fade of thesignal is
less likely than with narrow band systems. Fading is caused by multipath and isa
function of the time delays in the alternate paths. In the frequency domain, a fade
appears as a notch filter that moves across a band. As the user moves, the
frequency of the notch changes. The width of the notch is on the order of one over
the differencein arrival time of two signals. For a 1 microsecond delay, the notch
will be approximately 1 MHz wide. The TIA CDMA system usesa 1.25 MHz
bandwidth, so only those multipaths of time less than 1 microsecond actually
cause the signal to experience a deep fade. In many environments, the multipath
signalswill arrive at the receiver after a much longer delay. This means that only
a narrow portion of the signal islost.

Amplitude
‘ 1.25 MHz BW SLIDES.TIF
-

Frequency

CDM A Frequency Diver sity

In the display shown, the fade is 200 to 300 kHz wide. Thisresultsin apower loss
to aCDMA signal, but could result in athe complete loss of an analog or TDMA

signal.
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Time Diver sty

SLIDE10.TIF

Figure 20

Time diversity is atechnique common to most digital transmission systems.
Signals are spread in time by use of interleaving. Forward error correction is
applied, along with maximal likelihood detection. The particular scheme used for
CDMA is convolutional encoding in the transmitter with Viterbi decoding using
soft decision pointsin the receiver.

Rake Receiver

CDMA takes advantage of the multipath by using multiple receivers and
assigning them to the strongest signals. The mobile receiver uses three receiving
elements, and the base station uses four. This multiple correlator system is called
arake receiver. In addition to the separate correlators, searchers are also used to
look for alternate multipaths and for neighboring base station signals.

Amplitude

Frequency

The Rake Receiver
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Chapter 8, CDMA Basics
Power Control

One of the fundamental enabling technologies of CDMA is power control. The
power of all mobile unitsis controlled so that to arrive at the base station with
equal power levels. In thisway, the interference from one unit to another is held
to a minimum.

Two forms of power control are used for the reverse link:

e Open loop power control, and

¢ Closed loop power control.

Open L oop Power Control

Open loop power control is based on the similarity of the lossin the forward path
to thelossin the reverse path (forward refersto the base-to-mobile link, while
reverse refersto the mobile-to-base link).

Open loop control setsthe sum of transmit power and receive power to a constant,
nominally —73, if both powers are in dBm. A reduction in signal level at the
receive antennawill result in anincrease in signal power from the transmitter. For
example, assume that the received power of the composite signal from the base
station is -85 dBm. The open loop transmit power setting would be +12 dBm.

Closed L oop Power Control

Closed loop power control is used to allow the power from the mobile unit to
deviate from the nominal as set by open loop control. Thisis done with aform of
delta modulator. The base station monitors the power received from each mobile
station and commands the mobile to either raise power or lower power by a fixed
step of 1 dB. This processis repeated 800 times per second, or every 1.25
milliseconds.

Because the power of the mobile is controlled to be no more than is needed to
maintain the link at the base station, much |ess power is typically transmitted
from the mobiles than is the case with analog. The analog radio needs to transmit
enough power to maintain alink even in the presence of afade. Most of thetime it
istransmitting with excess power. The CDMA radio iscontrolled in real time and
iskept at low power. This has the benefit of longer battery life and smaller, lower
cost amplifier design. If recent health concerns over cellular phone radiation are
founded, CDMA will be preferred.
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CDMA Variable Rate Speech Encoder

CDMA takes advantage of quiet times during speech to raise capacity. A variable
rate vocoder is used; the channel isat 9600 bpswhen the user istalking. When the
user pauses, or islistening, the data rate drops to only 1200 bps. 2400 and 4800
bps are also used, though not as often as the other two. The datarateis based on
speech activity and a decision as to the appropriate rate is made every 20 ms.
Normal telephone speech has approximately a 40% activity factor.

The mobile station lowers its data rate by turning off its transmitter when the
vocoder is operating at less than 9600 bps. At 1200 bps, the duty cycleisonly
one-eighth that of the full data rate. The choice of timefor thisduty cycling is
stochastic, so the power is lowered at all times when averaged over many users.
L owering the transmit power at the mobile reducesthelevel of interference for all
other users.

The base station uses a slightly different scheme. It repeats the same bit patterns
as many times as needed to get back to the full rate of 9600 bps. The transmit
power for that channel is adjusted to reflect this repetition which allows the
interference to be minimized. Repeating the bits at lower power is more effective
on theforward link than it could be on the reverse link due to the use of a coherent
phase reference called the pilot signal.
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Chapter 8, CDMA Basics
Walsh Codes

Animportant feature of the forward link isthe use of Walsh codes. These have
the characteristic of being orthogonal to each other and to thelogical NOT of each
other. Two codes are defined to be orthogonal if they have an exact zero cross
product when summed over the full period of the codes. Walsh codes are
generated by the expansion shown below:

W, =0

00
W, =
Wn: WnV_Vn
W, W

Thevariable, n, in this expansion must always be a power of two. Thisis seeded
with the one by one matrix, W;=0

For n=2

0000
0101
0011
0110

TheTIA CDMA system usesa 64 by 64 Walsh matrix (each Walsh codeis 64 bits
long).

211



Chapter 8, CDMA Basics
CDMA Forward Link Physical Layer

CDMA Forward Link Physical Layer

20 msec

Voice data at 9600 bps (full rate) isfirst passed through a convolutional encoder,
which doubles the data rate. It is then interleaved, a process that has no effect on

the rate, but does introduce time delays in the final reconstruction of the signal. A
long code is XOR’ed with the data, which is a voice privacy function and not
needed for channelization. CDMA then applies a 64 bit Walsh code which is
uniquely assigned to a base to mobile link to form one channel. This sets a
physical limit of 64 channels on the forward link. If the coded voice datassoa
the Walsh sequence is output; if the data is a one, the logical not of the Walsh
code is sent. The Walsh coding yields a data ratease of 64 times. The data is
then splitinto | and Q channels, and spread with short codes. The final signals are
passed through a low pass filter, and eventually sent to an 1/Q modulator.

1.2288 Mbps
blocks
Convolutional Walsh | Short Code
Encoder Interleaver Cover 12288
Mbps
J \,._m \\ .
rate - JI\ ':\\L/' |
9.6 19.2 19.2 19.2
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Speech . cod Mbps
data ong Lode Walsh Code
Sequence Q Short Code
slide16.if 1.2288 Mbps
Figure21 CDMA Forward Link Physical Layer
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L ong Code Generation
The Long Code is generated using a 42-bit linear feedback shift register. Thisis

the master clock and is synchronized in all CDMA radios. A specific mask is
applied to generate a unigue long code.

Long Code

slide17.tif

42 bits

L 42— | 4] e —— J L L N User Assigned
>4 % 3 ; 2? 1<—I Long Code Mask

Figure 22 L ong Code Generation
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The Base Station transmitter signal is the composite of many channels (with a
minimum of four). These four channels are the Pilot channel, the Sync channel,
the Paging channel, and the Traffic channel.
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The Pilot channel is unmodulated; it consists of only thefinal spreading sequence
(short sequences). The Pilot Channel is used by all mobiles linked to acell asa
coherent phase reference. The other three channels, the Sync channel, the Paging
channel, and the Traffic Channel use the same data flow, but different data are
sent on these channels.

The Sync channdl transmits time of day information. This allows the mobile and
the base to align clocks which form the basis of the codes that are needed by both
tomakealink.
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Forward Link Channel Format

The Paging channel isthe digital control channel for the forward link. Its
complement is the access channel which isthe reverse link control channel. One
base station can have multiple paging channels and access channels if needed.

The Traffic channel is equivalent to the analog voice channel. This is where the
actual conversations take place.
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CDMA Reverse Link Physical Layer
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Figure24 CDMA ReverseLink Physical Layer

The CDMA reverse link uses a different coding schemeto transmit data. Unlike

the forward link, the reverse link cannot support a pilot channel for synchronous
demodulation (since each mobile station would need its own pilot channel). Due

to this limitation, the reverse link has less capacity than the forward link. To aid
reverse link performance, the 9600 bps voice data uses a one-third rate

convolutional coded for more powerful error correction. Then six data bitsat a

time are taken to point at one of the 64 available Walsh codes. The data, whichis

at 307.2 kbps, is then XOR’ed with the long code to reach the full 1.2288 Mbps
data rate. This unique long code is the channelization for the reverse link.

The modulation is Filtered QPSK in the base station, and Filtered Offset QPSK in
the mobile station.
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e
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CDMA Modulation Formats

Note that the 1/Q diagram for the base station signal is for only a single channel
(such as the pilot channel). In normal operation, many channels are summed
together and transmitted on top of each other by the base station. O-QPSK is used
in the mobile stations because it avoids the origin and makes the design of the
output amplifier easier. For the base station, since many channels are summed
together, using O-QPSK would not always avoid the origin. Thisis due to random

nature of adding many signals together.
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CDMA Multiplex Sublayer

Signaling iswell structured in CDMA. The full data rate of 9600 bps can be
shared between data for the user and signaling data. The channel is effectively a
modem that can be used for avariety of services. Current standards exist for
service option 1, the vocoder. Service options 2 and 3 are under discussion at the
standards committee. These proposed options are for atest mode of data
loopback, and data services.

annel Data - 9600 bps

SLIDE21.TIF

Figure 26 CDM A Multiplex Sublayer
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CDMA Transmitter Test

The CDMA transmitter is measured for modulation accuracy which is defined as
the cross correlation between the actual transmitted power and the ideal. Thisis
important because any uncorrelated power from the transmitter isinterference to
all usersof that frequency. The measurement must first be corrected for frequency
error. The mobile must track the frequency of the base within 200 Hz. The
modulation accuracy measurement also measures frequency. Power control needs
to be checked. Open loop power control is checked by setting the power at the
antenna port to a calibrated level and measuring the level of the transmitter.

Varying the level of the test source should also vary the mobile station’s output
power.
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CDMA Call Scenario

Ten Minutesin the
Lifeof aCDMA
Mobile

Ten Minutesin the Life of a CDMA Mobile Station starts with turn-on of the radio
and system access. It assumes the car is being driven and that the radio performs
an idle state handoff. It covers call initiation, soft handoff and call termination.

Turn On

System Access. When the mobilefirst turns on, it must find the best base station.
Thisis similar to analog where the phone scans all the control channels and
selects the best one. In CDMA, the mobile unit scans for available Pilot signals,
which are all on different time offsets. This process is made easier because of the
fixed offsets. The timing of any base station is always an exact multiple of 64
system clock cycles ( called chips) offset from any other base station. The mobile
selects the strongest pilot tone and establishes a frequency and time reference off
this signal. The mobile then demodulates the sync channel which is always on
Walsh 32. This channel provides master clock information by sending the state of
the 42 hit long code shift register 320 milliseconds in the future. The Sync
Channel also contains many other system parameters. The mobile then starts
listening to the paging channel, and waits for a Page that is directed to its phone
number. The mobile will often register with the base station so that the base
station can do location-based paging rather than system wide paging.
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CDMA ldle State Handoff

The mobile has sear cher s scanning for alter native Pilot tones at all times. If a Pilot
toneisfound from another base station that is strong enough for a link, the mobile
will request a soft handoff. In thiscase, no call isin process, soit isan idle state
handoff. Thisisan active processthat updatesthelocation of themobiletothe system.

CDMA Call Initiation

The user then decides to make a call. The number is keyed in and the send key is
hit. Thisinitiates an Access Probe. The mobile uses the Access Channel and
attempts to make contact with the serving base station. Asno link is yet
established, closed-loop power control is not active. The mobile uses open-loop
control to guess an initial level. Multiple tries are allowed with random times
between the tries to avoid collisions that can occur on the A ccess Channel. After
each attempt, the mobile listens to the Paging Channel for aresponse from the
base station. The base station responds with an assignment to a traffic channel.
ThisisaWalsh code for the forward link. The traffic channels uses different long
codes than the paging channel. The base station initiates the land link, and a
conversation can take place.

CDMA Soft Handoff

During thecall, the mobile finds yet another base station with good power. The
mobilemakesarequest from itsserving cell toinitiate soft handoff with the additional
cell. The base station passes thisrequest to the M TSO (M obile Telephone Switching
Office) which contacts the second base station and gets a Walsh assignment. Thisis
sent to the mobile by the first base station. Theland link is connected to both base
stations. The mabile combines the signals from both base stations by using the two
Pilot signals as coherent phasereferences. At the MTSO, the signals are examined
from each base station and the better oneischosen for each 20 millisecondsblock. As
thesignal from thefirst base station degrades, themabilewill ask that the soft handoff
be terminated. At this point the mobileisbeing power controlled by the second base
station (sincethefirst cell probably hasavery poor link). Therequest ispassed from
the second cell through the M T SO, and thefir st cell stopstransmission and reception
of the signal. The mobileis now only on the second cell.

CDMA End of Call

Finally, the call ends. This can beinitiated either from the mobile or the land side.
In either case, transmissions are stopped and the land line connection is broken.
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CDMA Base Station Transmitter Test

The CDMA Signal

Figure 27

The following pages discuss base station transmitter testing using the Cellular
Adapter in conjunction with the HP 8921A CELL SITE TEST SET. Test Set.

The CDMA system standard is defined by EIA/TIA 1S-95. Base Station
measurement methods and specifications are provided in 1S-97.

A CDMA signal is 1.23 MHz wide. The Test Set transmits a CDMA signal
centered around the RF generator frequency setting (see the following figure).

’/

CDMA Frequency Assignment
<« 1.23 MHz»

The CDMA Signal

The Test Set has a spectrum analyzer that will display this signal. Refer to the
Test Set’s Users Guide for a description of the spectrum analyzer’s functions.

CDMA signals are “spread” by combining high-clock-rate binary sequences with
low-clock-rate information data. This processates a mucWider bandwidth

than a conventional narrowband FM channel would require to transmit at a
similar data rate.

The CDMA system makes up for this appareefficiency by transmiing
multiple subchannels on one CDM#equency assignment simultaneously.
Signal spreading alsodreases immnity to inteference.

On the forward CDMA signal, 64 subchannels (Walsh assignments) are available,
each capable of being transmitted simultaneously. Because of coding, CDMA
systems have the potential for significant capacity gains over the current FM-
based analog cellular systems.
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How do | make measurements?

Average Power measurements use a special Envelope Detector circuit in the
Test Set that converts the incoming signal to avarying DC voltage. The Cellular
Adapter contains a powerful Digital Signal Processing (DSP) Analyzer that looks
at this voltage and accurately calcul ates the Average Power of thesignal. Thisisa
broad-band measurement; RF signals of any type are included from 30 MHz to 1
GHz.

Channel Power measur ements uses special processing to measure the power in
a 1.23 MHz bandwidth, rejecting out of channel signals. A quick calibration
routine must be run any time the tune frequency is changed.

Rho, Error Vector Magnitude, and Code Domain measurementsrequire

external timing signals from the base station, and are made when the Cellular
Adapter's DSP analyzer has been armed and a qualified trigger is received. A
gualified trigger is referred to as aifger Event.

When you make a measurement you must ensure that:

e the DSP Analyzer is receiving an acceptable signal level from the base station, and

e that triggering occurs at the right time.
Thefirst consideration, the input level to the DSP analyzer, is controlled by:

« The amplitude of the base station’s signal into the Test Set.

¢ Gain and attenuator settings. The gain into the DSP analyzer will automatically at-
tempt to bring the signal level to the DSP analyzer within acceptable limits. If the level
is too high, the Input Attenuators into the Test Set can be changed manually to com-
pensate.

The second consideration, trigger timing, is normally handled by triggering the

DSP analyzer with one of the Cellular Adapter’s internally-generated CDMA
frame clocks. This measurement mode relies on synchronization between the base
station’s pilot PN sequence and the Test Set'’s pilot PN sequence.
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What are pilot PN sequences?

Pilot PN sequences are 32,768 hit binary sequences, sometimes referred to as the
“short sequence” spreading code. They are used by the CDMA system for
synchronization and to identify each base station by their timing offset in relation
to system time.

When doesthe pilot PN sequence start?

The start of the PN Sequence is defined as the first 0-to-1 transition that occurs
after 15 consecutive zeros are sent. A Sync Pulse, provided internally at
instrument power-on, or externally at the front panel EVEN SECOND/SYNC
connector, initiates the process of generating a pilot PN sequence from the Test
Set.

The sync pulse also initiates the process of generating the following four CDMA
frame clocks:

20 millisecond clock
27 millisecond clock
80 millisecond clock

2 second clock

Default timing settings provide 27 ms clock edges synchronized with the start of
each pilot PN sequence transmitted at the Test Set’s output.

The DSP analyzer makes measurements on a small portion of the start of a pilot
PN sequence. To satisfy triggering requirements, the DSPzanatyist receive a
trigger near the beginning of a pilot PN sequence received from the base station.
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How do | causeatrigger event to occur near the beginning of my base
station’s pilot PN sequence?

Selecting the 27 ms, 80 ms, or 2 sclock as atrigger will satisfy DSP analyzer
trigger timing requirements if the base station under test is synchronized with the
pilot PN sequence from the Cellular Adapter. Synchronization is performed using
the Even Second clock from the base station.

The following steps describe how to select atrigger mode. For detailed
descriptions of trigger and trigger qualifier fields, see chapter 4," CDMA Screens
Descriptions"

1. Select atrigger qualifier.

Thetrigger qualifier isaprecursor to the trigger event. A trigger qualifier of None can
be chosen if a qualifier is not necessary.

2. Select atrigger.

A trigger to the DSP analyzer can be external or internal. External triggers are pro-
vided through the TRIGGER/QUALIFIER IN front-panel connector.

3. Select adelay (optional)

If you want to generate atrigger after a period of time has elapsed relative to CDOMA
frame clocks, an amplitude level, or an external clock signal, select atrigger delay.
The delay period will be relative to the trigger qualifier.

4. Arm the measurement.

Y ou can arm the DSP analyzer manually or you can select continuous measurements,
which makes arming automatic.

The figure below is a graphic look at trigger and trigger qualifier choices.
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What happens after atrigger event?

After atrigger event, the DSP analyzer compares a portion of the digitized |F
signal from the base station with areplica of the ideal waveform. Calculations are
made to determine how well the base station transmitter waveform matches the
ideal waveform. Measurement results, along with indications of any errors, are
displayed on the Test Set.

A detailed explanation of operation is provided; see chapter 2, " Making CDMA
M easurements’
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CDMA Base Station Receiver Test

The following pages discuss base station receiver testing using the Cellular
Adapter and the HP 8920A Cell Site Test Set.

The CDMA system standard is defined by EIA/TIA 1S-95. Base Station
measurement methods and specifications are provided in 1S-97.

Test Requirements In order to test a CDMA base station receiver, the Cellular Adapter creates a
reverse channel CDMA signal that imitates a mobile station transmitter. This data
isalways at the full data rate of 9600 bps. The CDMA base station uses a special
CRC error detection and correction code to determine if any errors were detected
on that signal. The errors are reported as a Frame Error Rate (FER) - the
percentage of 20 ms framesthat contain errors. The measure of quality for the
CDMA receiver isthe ability to correctly detect and report frame errors at
different carrier levels and levels of noise or interference.

The Cellular Adapter cannot read the receiver's FER. Errors must be reported to
the base station’s local controller and read by the person performing the tests.

The base station must be disconnected from ther eceive antennas, with the
Test Set's CDMA Generator connected directly to the receiver inputs.

Do | need to connect any timing signals?

Yes. The Even Second Clock for each base station in the cell site is derived from
GPS time, and is connected to the CDMA generator (using the EVEN SECOND/
SYNC IN port) as a time reference. TRN Offset field on the CDMA

GENERATOR seeen is used to enter the basdistes PN Offset so the

generator transmits data at the correct time.
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Chapter 9, Questions and Answers
CDMA Base Station Receiver Test

Test Descriptions

How do | generate a CDMA signal with data and calibrated noise?

The RF generator in the Test Set creates an unmodulated carrier that is routed to
the Cellular Adapter. The Cellular Adapter contains a section of memory loaded
with valid CDMA data, and also contains a calibrated noise generator. The data
and noise are summed and sent to an |Q modulator wherethe carrier from the Test
Set is changed into a CDMA signal. All of the controls required for testing
receivers are contained on the COMA GENERATOR screen.

Performance in Additive Noise tests the ability of the receiver to correctly

decode received data in the presence of noise. The Cellular Adapter contains a

calibrated noise generator and data source. Data is transmitted at a specific level

into the receiver as the noise level is increased. The ratio of digtaéd gower to

the power of the noise that results in a specific Frame Error Rate is the measure of
quality. This "signal-to-noise ratio" isfexred as E/N,.

Receiver Sensitivity determines the minimum received power, measured at the
base station’s RF input ports, at which the Reverse Traffic channel Frame Error
Rate is maintained at 1%. The CDMA Generator continuously transmits data as
the RF amplitude of the signal is reduced until a framer rate of 1% is

reported.
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Chapter 9, Questions and Answers
Summary

The Cellular Adapter uses digital signal processing to compare a sample of the
base station’s signal with an ideal CDMA waveform.

ForRho and EVM measurements, the base station must be set up to transmit a
pilot channel-only signal and provide the required timing signals to the
Cellular Adapter.

Code Domain Phase, Timing, and Power measurements can be made on a base
station in normal service with the necessary timing signals connected to the
Cellular Adapter.

Average Power and Channel Power can be measured on a base station in
normal service without connecting any timing signals.

For correlated transmitter tests (Rho, EVM, and Code Domain), the measurement
setup must ensure that the Cellular Adapter's DSP analyzer is triggered at the
right time, and that an acceptable level is presented to the digitizer.

Receiver tests require the user to be able to read reported frame errors from the
base station while changing the signal characteristics from the CDMA Generator.

For detailed operating instructiorsse chapter 2, "Making CDMA
Measurements' andsee chapter 3, " Troubleshooting M easurement Problems"
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| nstallation

This chapter provides instructions for installing the Cellular Adapter onto the Test
Set.
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Chapter 10, Installation
Installation Procedure

Installation Procedure

1. Check your Test Set’'s Firmware Revision Number.

If your Test Set's firmware is not Revision A. 16.00, you can not use this Cellular
Adapter.




2. Attach the Cellular Adapter.

Chapter 10, Installation
Installation Procedure

UseaT-10 Torx Screwdriver to remove ?the
top front bumpers from the Test Set. Keep the
screws for attaching the top instrument.

/\

DOOoOm|E
DOOoOm|E
DOOoOm|E
OEEE

UseaT-10 Torx Screwdriver to remove the
three screws along the top of the rear panel.
Discard these screws; they are not long enough
to reuse.

-
-
o
o
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020802020

0,0,0,0,0,0

000000000000000000000
000000000000000000000
000000000000000000000

instruments at the rear.

Attach at the Front

Place the instrument on top of the the Test Set as shown below. Use the screws you removed in step 1 to
attach the instruments together at the front. Use the the three new screws (T10, 15 cm) to attach the

Attach at the Rear

==emams=
EEEE]

Cellular Adapter Cable Test Set
1 SYNTH REF IN BNCtoBNC 10 MHz OUT
2 CWRFIN SMC to SMC CW RFOUT
3 114.3MHz IF IN SMCtoSMC 1143 MHz OUT
4 | IQRFOUT SMCtoSMC | IQRFIN
5 AUX DSPIn SMCto SMC DET OUT
6 CONTROL I/O 45 pin bus CONTROL I/0




Chapter 10, Installation
Installation Procedure

3. Calibratethe Instruments.
Power-up the instruments and follow the instructions below.

Pleaze zelect o rrocedure to load.

LOAD TEST PROCEQURE:

Descrirtion?

Select Frocedure Lacation: + (O
Select Procedure Filename: Librory: Prosranm:

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

TESTS (Main Menul

HCont inue

To Screen

CUSTOMIZE TEST PROCEDURE: SET UP TEST SET:

and select it.

Position cursor at Select Procedure L ocation:

Position cursor at ROM and select it.

Positio

LOAD TEST PROCEDURE:
Select Procedure Location:

Positio

@ Choices:
1

Position cursor at Select Procedure
Filename: and select it.

E Position cursor at PER CALD and select it.

Positio

Select Procedure Filename::

Positio

@ M PER CALD
SN

Position cursor at Run Test and select it.

Positio

2

=

=

Wait for Test Set
to prompt.

m Follow the on-screen instructions to complete
& exit the calibration process.




Glossary

Access Channel A reverse CDMA chan-
nel used by mobile stations for communi-
cating to the base station. The access
channel is used for short signaling message
exchanges such as call originations, re-
sponses to pages, and registrations. The ac-
cess channel is a slotted random access
channel.

ADC Analog-to-digital converter The
ADC converts the intermediate frequency
(IF) signal from the Test Set into discrete
time datafor analysis. .

CDMA Channel The set of channels
transmitted from the base station and the
mobil e stations on a given frequency. See
aso forward CDMA channel and reverse
CDMA channdl.

CDMA Frequency Assignment A 1.23
MHz segment of spectrum centered on one
of the 30 kHz channels of the existing ana-
log system.

CDMA Generator A functional block in
the CDMA Cellular Adapter that generates
pilot PN sequences with externally or inter-
nally applied channel data. A noise genera-
tor is aso incorporated that is capabl e of
generating calibrated Ey/N, signals. .

Channel A transmission path between two
points. Itisusually thesmallest subdivision
of aparticular transmission system by
means of which a single type of communi-
cation serviceis provided.

Code Channel A subchannel of aforward
CDMA channel. A forward CDMA chan-
nel contains 64 code channels. Code chan-
nel zero is assigned to the pilot channdl.
Code channels 1 through 7 may be assigned
to either the paging channels or the traffic
channels. Code channel 32 may be assigned
to either async channel or atraffic channel.
The remaining code channels may be as-
signed to traffic channels.

Code Division Multiple Access (CDMA)
A technique for spread-spectrum, multi-
ple-access digital communications that cre-
ates channels through the use of unique

code sequences.

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.
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Glossary

Data Block The sampled and quantized
record of aportion of the | F waveform at 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.

dB pu A measure of electrical field
strength in term of itsratio (in dB) to one
microvolt/meter.

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

DSP Analyzer A functiona block in the
CDMA Céllular Adapter that consists of a
high-speed, high-resolution digitizer and a
high-performance, floating-point digital
signal processor (DSP). The DSP analyzer
digitizes the IF (intermediate frequency)
signal from the Test Set, and appliesdigital
signal processing a gorithmsto theresulting
discretetime data. M easurement results are
sent to the Test Set and displayed on the
CDMA ANALY ZER screen or CODE DO-
MAIN ANALY ZER screen.

Eb The energy in an information bit.

Ep/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.




Glossary

FIR Filter Finite Impulse Responsefilter.
Thisisafilter for which the output, in re-
sponse to an impulse input, totally dies
away after afinitetimeinterval. Theterm
isusually usedinreferenceto adigital filter.

Forward CDMA Channel A CDMA
channel from a base station to mobile sta-
tions. The forward CDMA channel con-
tains one or more code channels that are
transmitted on a CDMA frequency assign-
ment using aparticular pilot PN offset. The
code channels are associated with the pilot
channel, sync channel, paging channels, and
traffic channels. The forward CDMA chan-
nel always carries a pilot channel and may
carry up to 1 sync channel, up to 7 paging
channels, and up to 63 traffic channels, as
long asthetotal number of channels, includ-
ing the pilot channel, is no greater than 64.

Forward Link Thelink direction from the
base station to the mobile station. Also re-
ferred to in satellite communications tech-
nology as the downlink.

Forward Traffic Channel A code chan-
nel used to transport primary traffic, sec-
ondary traffic, and signaling trafficfromthe
base station to the mobile station.

Frame A basic timing interval in the sys-
tem. For the Access channel, paging chan-
nel, andtraffic channel, aframeis  20ms
long. For the sync channel, aframeis
26.666...ms long.

Frame Clocks A phase-locked loopinthe
CDMA Cédlular Adapter that provides the
following CDMA clocksfor internal or ex-
terna (through the rear-panel, 9-pin con-
nector) use:

e 2 second

« 80
millisecond

o 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 ex-

pires.

Frame Delay Timer A timer that deter-
mines the interval between the sync pulse
and the frame delay pulse.
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Long Code A PN sequence with period
2%-1 that is used for scrambling on the for-
ward CDMA channel and spreading on the
reverse CDMA channel. Thelong code
uniquely identifies a mobile station or mo-
bile station user (MIN) on both the reverse
traffic channel and the forward traffic chan-
nel. Thelong code provideslimited privacy
and preventsthe accidental reception of sig-
nals transmitted to another mobile station.
The long code also separates multiple Ac-
cess channels on the same CDMA channel.

Long Code Mask A 42-bit binary number
that contains system and mobile station de-
pendent val ues such as the mobile station
electronic serial number (ESN), mobile sta-
tion identification number (MIN), paging
channel number, and access channel num-
ber. The long code mask creates the unique
identities of the long code.

Mcps Megachips per second (one million
chips per second).

Modulation Symbol The output of the
data modulator before spreading. On the re-
verse traffic channel, 64-ary orthogonal
modulation is used and six code symbols
are associ ated with onemodul ation symbol.
On the forward traffic channel, each code
symbol (when the data rate is 9600 bps) or
each repeated code symbol (when the date
rateislessthan 9600 bps) isone modul ation
symbol.




Glossary

Offset Quadrature Phase Shift Keying
(OQPSK) A form of modulation that ap-
plies different data sequences to two carri-
ersseparated by 90°. Thetwo different data
sequences are staggered by half a modula-
tion symbol time. See Also Quadrature
Phase Shift Keying.

Orthogonal Spreading Theapplication of
Walsh functions to baseband CDMA sig-
nals. On the forward channel, Walsh func-
tionsprovide channelization. Onthereverse
channel, Walsh codes provide a 64-ary
modulation symbol set.

Paging Channel A code channel on the
forward channel used for paging mobile sta-
tions. Of the 64 Walsh functions used for
channelization on the forward link, one
through seven (inclusive) are used for pag-
ing channels.

Pilot Channel An unmodulated, direct-se-
guence, spread-spectrum signal transmitted
continuously by each CDMA base station.
The Pilot channel allowsamobile station to
acquire the timing of the forward CDMA
channel, provides a phase reference for co-
herent 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
2% used to spread the forward CDMA
channel and the reverse CDMA channel.
Different base stations are identified by dif-
ferent pilot PN sequence offsets.

Pilot PN Sequence Offset Index The PN
offset in units of 64 PN chips of apilot, rel-
ative to 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 se-
guence." A periodic binary sequence (with
"0" mapped to 1, and "1" mapped to -1).
Typicaly aPN sequence has good autocor-
relation which (when normalized) equals 1
for zero shift between the two sequences,
and-1/N, where N isthe period, for all other
shifts.

PN Sync Pulse A signal to the CDMA
Generator that initiates pilot PN sequence
generation. The start of each pilot PN se-
guenceissynchronized at the Test Set'sRF
IN/OUT connector to the 27 millisecond
frame clock.
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Quadrature Phase Shift Keying (QPSK)
A form of modulation that applies different
data sequences to two carriers separated by
9Q° .

Quadrature Spreading Freguency

spreading performed using pilot PN se-
guences at a 1.2288 Mcps rate. Also re-
ferred to as "short sequence spreading”.

Reference Signal A replica of the ideal
CDMA waveform. Thereference signal re-
sides on the Cellular Adapter’'s DSP analyz-
er and is correlated with asignal-under-test
to determinewavef orm accuracy andtiming
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 all
mobil e station transmissionson aCDMA
frequency assignment.

Reverse Link Thelink direction from the
mobil e station to the base station. Also re-
ferred to in satellite communications tech-
nology as the uplink.

Reverse Traffic Channel A reverse
CDMA channel used to transport primary
traffic, secondary traffic, and signaling traf-
fic from a single mobile station to one or
more base stations.

Sync Channel A code channel in the for-
ward CDMA channel that synchronizesthe
mobile station with the base station.

Sync Pulse A pulsethat starts both the
frame delay timer and the PN sequence de-
lay timers. A sync pulse occurs when:

¢ the Test Set
is powered
on, or

¢ an external
even-
second
clock is
received on
the CDMA
Cellular
Adapter's
front-panel
EVEN
SECOND/
SYNC
connector.

System Time the time reference used by
the system. System time is synchronous to
Universal Coordinated Time (except for

leap seconds) and uses the same time origin

as Global Positioning Satellite (GPS) time.

All base stations use the same System Time

(within a small error). Mobile stations use

the same System Time, offset by the propa-
gation delay from the base station to the mo-
bile station. See also Universal Coordinated

Time.




Glossary

Traffic Channel A communication path
between a mobile station and a base station,
used primarily for communicating service-
option related traffic. Thetermtraffic chan-
nel impliesaforward traffic channel and re-
verse traffic channel pair. See also forward
traffic channel and reverse traffic channel.

Traffic Channel Preamble A sequenceof
all-zero frames that is sent at the 9600 bps
rate by the mobile station on the reverse
traffic channel. The traffic channel pream-
bleis sent during initialization of the traffic
channel when the mobile station isin the
traffic channel initialization substate of the
mobil e station control on thetraffic channel
State.

Trigger Event Trigger event describesthe
operating state of the DSP analyzer at the
time aqualified trigger causes the DSP ana-
lyzer to acquire and begin measuring the
digitized IF waveform from the CDMA
transmitter-under-test.

Universal Coordinated Time (UCT) An
internationally agreed-upon time scal e that
has the same rate as atomic time. UCT is
corrected by step adjustmentsof exactly one
second as needed to remain within 0.9 sec-
onds of astronomical time.

Walsh Chip The shortest identifiable
component of aWalsh function. Theare2N
Walsh chipsin one Walsh function where N
is the order of the Walsh function. On the
forward CDMA channel, one Walsh chip
equals 1/1.2288 MHz, or 813.802. . .ns. On
thereverse CDMA channel, one Walsh chip
equals 4/1.2288 MHz, or 3.255... us.

Walsh Cover A coding method that uses
Walsh functions to create a set of mutually
orthogonal CDMA signals. Inthe CDMA
system, acode channel isformed by a
Walsh cover.

Walsh Function One of 2N time-orthogo-
nal binary functions (note that the functions
are orthogonal after mapping "0" to 1, and
"1" to-1).

Walsh Symbol he time necessary to trans-
mit one Walsh function on the reverse
CDMA channel.

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

# of Frames, 116
data source, 118

Numerics
1.288 MHz OUT CHIP CLOCK
connector, 138
10 MHz OUT
connector, 139
114.3 MHz IF IN, 139
16 x CHIP CLOCK
connector, 138
19.6608 MHz OUT
connector, 138

A

access channel
definition, 237
ADC
definition, 237
ADCFS, 101
ADCfs, 130
Ampl Hi, 96
trigger qualifier, 111
Ampl Lo, 96
trigger qualifier, 111
Ampl Mid
trigger qualifier, 111
Amplitude, 116
AmplMid, 96
analog-to-digital converter
definition, 237
Andyzer, 126
Anl Dir, 106
Anl Specia, 107
Arm Meas, 106
arming
code domain analyzer, 126
attenuator, 108
AUX DSPIN
connector, 140
average power
measuring, 30
averaging
measurements, 129
Avg Pwr, 101
AWGN generator, 119
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B
Bypass

CW RF Path, 117
bypass 1Q modulator, 117

C

calibration
channel power measurement, 114
call initiation, 221
CDMA
analyzer control, 106
capacity, 203, 224
compared to analog FM, 205
definition, 237
description, 202
frame clocks
timing diagram, 194
generator amplitude, 116
multiplex sublayer, 218
signal description, 204, 224
speech encoder, 210
timebase, 133
CDMA channel
definition, 237
CDMA CLOCK OQUTPUTS
connector, 140
CDMA frequency assignment
definition, 237
CDMA generator
definition, 237
CDMA TB, 107, 116, 133
CDMA TIMEBASE IN
connector, 107, 116, 133, 141
center frequency, 113, 126
channel
definition, 237
channel number, 113
channel power
measuring, 38
Channel Pwr, 104
Chn Pwr Cdl, 114
closed loop
power control, 209
code channel
definition, 237
code division multiple access, 202
definition, 237
Code Domain Phase, 124
code domain phase
measuring, 60
Code Domain Power, 123
code domain power

measuring, 60
Code Domain Timing, 124
code domain timing
measuring, 60
Cont, 106
CONTROL 1/0O, 141
Controls
code domain analyzer, 125
correlation
data, 199
CW RFIN, 142
CW RF Path, 117
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D

data block, 197
definition, 238
data block acquisition, 197
data block length, 109, 110, 127
Data Buff
data source, 118
data buffer, 119
data buffer source, 118
DATA IN
connector, 142
Data Source, 118
Deay, 96
delay
trigger, 113
DIAGNOSTIC MONITOR OQUT
connector, 143
digital signal processor
definition, 238
Disarm, 106
diversity
frequency, 207
spatial, 206
time, 208
DSP analyzer
definition, 238

E

Eb
definition, 238
Eb/NDO
definition, 238
Eb o, 119
encoding, 210
end call, 221
EQ Filter, 118
error vector magnitude
measuring, 53
Even Sec In, 108, 119
EVEN SECOND/SYNC
connector, 143
EVEN SECOND/SYNC IN
connector, 108, 119
EVM, 104
evm
measuring, 53
Ext
data source, 118
External, 96
external
trigger qualifier, 111
external clock, 96
external reference, 112, 117, 121

F

fading, 207
Fast Power, 124
FDMA
description, 202
finite inpul se response filter
definition, 239
FIR filter
definition, 239
forward CDMA channel
definition, 239
forward link, 106
channd format, 214
definition, 239
physical layer, 212
forward traffic channel
definition, 239
frame
definition, 239
frame clocks
definition, 239
timing diagram, 194
frame delay
timing diagram, 194
frequency diversity, 207
frequency division multiple access, 202
frequency reuse patterns, 203
FUSE, 148
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G

Gain, 108, 130
Gen Dir, 119
Gen Mode, 119

H

handoff
idle state, 221
soft, 221

HP-1B syntax, 149

| Baseband Out

connector, 143
idle state handoff, 221
initiating acall, 221
Input Attn, 108
input level, 94
Input Port, 109
interference, 204
Interval, 127
interval, 197
1Q

CW RF path, 117
1Q modulator, 117
IQ RFOUT, 144
1Q RFOUT

connector, 117
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L

level, 108, 110, 130, 132
input, 94

long code, 213
definition, 240

long code mask
definition, 240

Lvl, 132

M

Magnitude Error, 104
Main, 126
MAINS (LINE) Power, 144
Marker, 131
Mcps
definition, 240
Meas Intvl, 109
M easurement, 126
measurement interval, 109
measurements
how to make, 225
types, 101
modulation
OQPsK, 119
QPSK, 119
modulation symbol
definition, 240

N

Num Avgs, 129

number of averages, 129

number of frames, 116
data source, 118
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o

offset
PN, 109, 120, 127
time, 124, 128, 129
offset quadrature phase shift keying
definition, 241
open loop
power control, 209
Operation Status Register Group, 158,
161, 165
accessing registers contained in, 159,
163, 167
Condition Register bit assignments,
159, 162, 166
OQPSK, 119, 216
definition, 241
OQPSK modulation, 119
orthogonal
definition, 211
orthogonal spreading
definition, 241
Output Port, 120

P

paging channel, 215
definition, 241
Phase, 132
phase
code domain, 60
Phase Error, 104
phase error, 124
Phase Scde, 132
pilot channel, 214
definition, 241
pilot PN sequence, 199
definition, 241
description, 226
timing diagram, 194
pilot sequence offset index
definition, 241
PN chip
definition, 241
PN Offset, 109, 120, 127
PN sequence, 241
PN sequence delay
timing diagram, 194, 195
power
average, 30
channel, 38
code domain, 60, 123
display resolution, 132
power control, 209
closed loop, 209
open loop, 209
reverse link, 209
power indicator, 147
power measurement
zero, 110
programming, 149
Pwr Gain, 110
Pwr Intvl, 110
Pwr Scae, 132
Pwr Zero, 110

Q

Q Baseband Out, 145
connector, 143

QPSK, 119, 216
definition, 242

QPSK modulation, 119

quadrature phase shift keying
definition, 242

quadrature spreading
definition, 242

Qud Event, 111

Qudifier, 96
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R

rake receiver, 208
random
data source, 118
receiver test
performance in additive noise, 72
sengitivity, 82
REF UNLOCK indicator, 147
reference
frequency, 107
reference frequency, 133
reference out-of-lock, 147
reference signal, 199
referencefrequency, 116
Refs, 133
remote operation, 149
reverse CDMA channel
definition, 242
reverse link, 106
definition, 242
physicd layer, 216
power control, 209
reverse traffic channel
definition, 242
RF Gen Freqg, 120
RF In/Ant, 126
RF input, 109, 126
RF loopback
test procedure, 23
RF output, 120
Rho, 102
rho
measuring, 53

S
sensitivity
receiver test, 82
Single, 106
soft handoff, 206, 221
spatial diversity, 206
speech encoder, 210
Start Frame
data source, 118
Status reporting
Operation Status Register Group (see
Operation StatusRegister Group),
158, 161, 165
gtatus registersin Test Set, 156
structure overview, 156
sync channdl, 214
definition, 242
sync pulse, 226
definition, 242
syntax diagrams, 149
Synth Ref, 112, 117, 121, 133
SYNTH REF IN
connector, 133, 145
SYNTHREF IN
connector, 112, 117, 121
system access, 220
system time
definition, 242

T

TDMA
description, 202
Test Set
status registers, 156
Threshold, 127
Time, 132
time diversity, 208
time division multiple access, 202
Time Offset, 128, 129
Time Scale, 132
timebase
externd, 107, 116
internd, 107, 116
timing
code domain, 60
timing diagrams, 194
traffic channel, 215
definition, 243
traffic channel preamble
definition, 243
transmitter test, 219
Trig Event, 113
Trigger, 134
trigger
timing, 198
trigger delay, 96
excessive, 97
indication of problems, 97
trigger event
definition, 243
trigger qualifier, 111
trigger timing
setting, 227
TRIGGER/QUALIFIER IN
connector, 96, 111, 146
triggering, 96, 111, 113, 134
troubleshooting, 91
Tune Freq, 113, 126

251



I ndex

U

UCT
definition, 243

Universal Coordinated Time
definition, 243

\
vocoder, 210

w

Walsh Chan, 131
Walsh chip
definition, 243
Walsh codes, 211
Walsh cover
definition, 243
Walsh function
definition, 243
Walsh symbol
definition, 243
waveform quality
measuring, 53
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Z
zero offset pilot
definition, 243
Zeroes
data source, 118
zeroing
power meter, 110
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