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Manufacturer’s Declaration

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).

» At Operator Position.

+  Normal Operation.

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

Herstellerbescheinigung

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

« Schalldruckpegel Lp < 70 dB(A).

* Am Arbeitsplatz.

+  Normaler Betrieb.

*  Nach ISO 7779:1988/EN 27779:1991 (Typpritfung),
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Safety Considerations

This product contains batteries. ' .
When battertes are replaced, dispose B atte nj ni et

of defunct batieries through proper

channels.

it 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 I 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.
Indicates hazardous voltages.

Indicates earth (ground) terminal

weggooien, maar | ¥
inleveren als KCA!

A WARNING note denotes a hazard, It calls attention to a precedure,
practice, or the like, which, if not eorrectly performed or adhered to, could
result in personal injury. Do not proceed beyond a WARNING sign until the
indicated conditions are fully understood 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.
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Safety Considerations for this Instrument

WARNING:

This product is a Safety Class 1 instrument (provided with a protective earthing
ground incorporated in the power cord) The mains plug shall only be inserted in a
socket outlet provided with a protective earth contact. Any interruption of the
protective conductor inside or outside of the product is likely to make the product
dangerous. Intentional interruptien is prohibited.

‘Whenever it is likely that the protection has been impaired, the instrument
must be made inoperative and be secured against any unintended operation,

If this instrument is to be energized via an autotransformer (for voltage
reduction), make sure the common terminal is connected to the earth
terminal of the power source,

If this product is not used as specified, the protection provided by the
equipment could be impaired. This product must be used in a normat
condition (in which all means for protection are intact) only.

No operator serviceable parts in this product. Refer servicing to qualified
personnel. To prevent elecirical shock, do not remove covers.

Servicing instructions are for use by qualified personnel only. To avoid
electrical shock, do not perform any servicing unless you are qualified to do
so,

The opening of covers or removal of parts is likely to expose dangerous
voltages. Disconnect the product from all voltage sources while it is being
opened.

Adjustments described in the manual are performed with power supplied to
the instrument while protective covers are removed. Energy available at
many points may, if contacted, result in personal injury.

The power cord is connected to internal capacitors that 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 250 V fuse(s) or the same current rating and type (for example, normal
blow or time delay). Do not use repaired fuses or short circuited
fuseholders.
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NOTE: 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.

CAUTION: This product is designed for use in Installation Category II and Poilution Degree 2 per IEC
1010 and IEC 664 respectively.

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 fotal power dissipated in the cabiset is greater than 800 watts, then forced
convection must be used.

Product Markings  CE - the CE mark is a registered trademark of the European Community. A CE
mark accompanied by a year indicated the year the design was proven.

CSA - the CSA mark is a registered trademark of the Canadian Standards
Association.

WARNING To prevent eleetrical shock, disconnect the HP 83205A from mains before
cleaning, Use a dry cloth or one slightly dampened with water fo clean the
external case parts. Do not attempt to clean internally.
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CERTIFICATION

WARRANTY

LIMITATION OF
WARRANTY

EXCLUSIVE
REMEDIES

ASSISTANCE

Hewlett-Packard Company certifies that this product met its published
spectfications at the time of shipment from the factory. Hewlett-Packard further
certifies that its calibration measurements are fraceable to the United States
National Institute of Standards 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 charges to HP and HP shall pay
shipping charges, duties, and taxes for products returned to HP from another
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 mainienance 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 OTHER WARRANTY IS EXPRESSED OR IMPLIED, HP SPECIFICALLY
DISCLAIMS THE 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 LEGAI.
THEORY.

Product maintenance agreements and other customer assistance agreements are
available for Hewlett-Packard products. For any assistance, contact your nearest
Hewlett-Packard Sales and Service Office.
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In this Book

Chapter 1, Get Started with a Simple CDMA Test, describes how 1o 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 Measurement 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. It also provides information
about the various indicators (such as the POWER indicator) and hardware parts
{such as fuses).

Chapter 6, CDMA Dual Mode Cellular 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 as it applies to
the Cellular Adapter.

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

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

Glossary is a list of common CDMA terms and their definitions.
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Conventions Used in this Manual

The term Test Set is used 1o describe the HP 8921 A Cell Site Test Set.

The term Cellular Adapter is used to describe the HP 83205 A CDMA Cellular Adapter.
Names of fields displayed on the Test Set’s screens are shown in "computer” font, for
example, Ref Level.

General Information About the Test Set

CDPD Operation

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.
HP customer support, instrument upgrades, and accessories for your Test Set.

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

The Test Set's specifications.

Performance tests used to verify the Test Set's operation.

Error and operating messages.

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 screen titled "CDPD SCREEN"
can be accessed, it is only used by the factory software for CDPD testing.
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Get Started with a Simple CDMA Test

B LM palels 199 -1 J'a;deqo_

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 a good 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.

23
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Chapter 1, Get Started with 2 Simple CDMA Tast

-Cable Connections

aoaerea

jf] Cable Instrument as shown.

Note: Front panel cabling is in
addition to the cabling that should have
beer made during the installation of
the Cellular Adaprer.

An Example of How {0 Make the Setting

Front Panel %
|

F

Turn on the Instrument or press : i

preset. ol

Pesition Sctect More

Go to the CDMA ' Q
" Paosition Select
GENERATOR screen. CDMA ém\

(i

Ce

ERERATTOE R T
Enter an RF frequency of
893.310 MHz.

LIDIEINEI R

Position Select Increment | Scleet Valoe |
Amplitnde Vaiue i

)
B
/

—

Gt |G
e [V
Position Select IQ
(\
Position Setect Dupl

“ Set the Output Port to Duplex. el - @

E Enter an amplitude of -20 dBm.

@

n Set the CW RF Path to IQ.

/;g?

‘\'

Go To Step 8

24
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Chapter 1, Gat Slared with a Simpls ODMA Test

An Example of How to Make the Setting

Select Fwd
! . .
E Set the generator direction to

Forward @§

Sclect More
a- OG-

u Go to the CDMA ANALYZER A
screen. Choless: Se]uc:PCJEMA

W oot s AN Vi @Q

Select Avg
Pwr

EEN

Position Select Rho

Select the measurement type.

! Chnlves:

i f’@%\ G
b ARy EY A%Sib- a ] \,y Q

" Position

@EaUUERERITE

Enter a tune frequency of
893.310 MHz.

D

A description of measurement results
. are explained in "Rho"' on page 162.

25
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Chapter 1, Get Started with a Simple CUMA Teat

26


https://www.manualsplus.com/

| Making CDMA Measurements

Chapter 2 - Making

CDMA Measurements

27


https://www.manualsplus.com/

Chapter 2, Maldng COMA Measuramenis

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 INJOUT port. It is
a broad-band measurernent 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 correct Pwr Gain 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:

» fransmitter time 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.

» carrier frequency error is the difference between your transmitter’s actual center
frequency and the frequency you enter in the Tune Freg field.

* 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:

*  Magnitude Error is the difference in the RMS magnitude between an ideal signal
phasor and the measured phasor.

« Phase Error is the RMS value of the difference in phase between an ideal signal
phasor and the measured phasor.

28
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REAR PANEL
CABLING

Chapter 2, Making COMA 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 the relative 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 bandwidih.

»  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 sach 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.

The rear panel cables between the T'est Set and the Cetlular Adapter must
be connected as described in the installation instructions for the Cellular
Adapter; chapter 18, "Installation” Any required alterations to these
connections are described in the procedures in this chapter.

Selected IS 97 Specifications (Forward Channel)

+ rho>00912

»  Pilot Time Tolerance < 10 ps (desired, < 3ps.

*  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) < 530 mrad
¢ Frequency Error < 0.05 ppm

29
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Chapter £, Making COMA Measurements
Avergge Power Megsurement

Average Power Measurement

UPGRADING OLDER
TEST SETS FOR
AVERAGE POWER
MEASUREMENTS

Average 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.

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 tune frequency, are applied to average power measurements. The
calibration factors only apply to signals centered at the frequency entered in the
Tune Freg ficld.

To measure Average Power your HP 8921A Test Set must be equipped with a
special Input Module. This assembly provides the Detector Queput (DET OUT)
signal to the Test Set’s rear panel. If you have an earlier version of the HP 8921 A
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 Measurement Procedure” on page 32.

30
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Front Panel

Turn on the Instrument or press
preset,

?

)
ﬁ:

i

H

Go to the CDMA
GENERATOR screen.

Go to the CDMA ANALYZER *
screem.

Select the measurement type -
Avg Pwr (Average Power).

Select Zero to calibrate the
power meter.

Note: Disconnect any cables 1o the
RF IN/COUT connector before
zeroing the power meter.

Enter the base station’s RF
transmmitter center frequency.

Set the power interval to 5.00
ms.

GoTo Step 9

Figure 1

Chapter 2, Making CUBA Maasurements
Average Power Messurement

Cable Connections

|

@8 e e e

RF IN/OU

See "Measurement Resulis" on page 37.

Average Power Measurement Procedure

31
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Chapter 2, Making COMA Measurements
Average Power Measurement

Explanation of the Average Power Measurement 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
FPower Measurement Procedure” on page 31

Step 1 This sets the instrument to a known 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 access the RF Amplitude ficld. .

\ijzma:‘l =
NCIEEET

32
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Chapter 2, Meking COMA Measuremenis
Averaoe Power Messurement

Step 3 The generator’s Amplitude is turned Off in preparation for zeroing the power
meter. If Ampiitude 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.

Step 4 Select More and turn the CURSOR CONTROL knob. Select the CDMA
ANALYZER screen.

@

33
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Chapler 2, Making COMA Measursments
Average Power Messwrement

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

Step 6 The pwr Zero ficld zeroes the average power meter. When correctly zeroed, the
Avg Pwr reading will be a value <-20 dBm or a series of four dashes (----). If the
units are changed to Watts or milliwatts the reading will be very close to 0.0000

34
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Step 7

Step 8

Chapter 2, Making COMA Measuramenis
Average Power Measurement

Set the Tune Freq. The center frequency of the applied signal must match the
frequency entered in the Tune Freq field for the correct calibration factors to be
applied.

The Pwr Intvl 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 a specific time period, set the Pwr Intvl ficld to
the desired length and make a triggered measurement.

To measure the power during the power control groups occurring at 8¢ ms frame
clock boundaries example:

1. Setthe Pwr Intvlio 1.25 ms

2. Set the Trig 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.

35
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Chapter 2, Making COMA Measurements
Average Power Messurement

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

36
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Measurement
Results

Chapter 2, Making CDMA Meagurements
Average Power Beasurement

The Avg Pwr and ADC FS measurements are displayed.

If four dashes {----} or a level <-20 dB is displayed, usc the To Sereen menu to
access the Test Set’s Spectrum Analyzer to verify the presence of the signal.
Change the Spectrum Analyzer’s Span to 5 MHz to display the entire CDMA
signal, and change the Ref Lewvel to adjust for the signal level.

37
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Chapter 2, Making COMA Measurements
Channe! Powser Meagsurament

Channel Power Measurement

UPGRADING OLDER
TEST SETS FOR
CHANNEL POWER
MEASUREMENTS

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 frequency. If 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 generator 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 restricting its measurement bandwidth
to 1.23 MHz, centered around the Tune Frequency of the analyzer,

The Channel Power calibration routine requires Average Power measurement
capabilities. To measuze Average Power {and therefore Channel Power), your
HP 8921A Test Set must be equipped with & 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 8921 A Test Set that does not have
the DET QUT 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 Bngineer to arrange upgrades,

For details about the steps in the following procedure, see "Esplanation of the
Channel Power Measurement Procedure” on page 41.

38
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Front Panel i

Turn on the Instrument or press or
preset,

Go to the CDMA
GENERATOR screen. v

B COMA BEN

. Choboya:

~ Cable Connections

Chapter 2, Maling COMA Measuramenis
Lhannel Power Measurement

Set the Output Port to Duplex.

Garvgee

Turn off RF amplitude.

i

Go to the CDMA ANALYZER

screen.

Select the measurement type -
Avg Pwr {Average Power).

n Select Zero to calibrate the
power meter.

Note: Disconnect any cables (o the

RF IN/OUT connector before

zeroing the power meter.

“ Go to the CDMA
GENERATOR screen,

Go To Step 8

Figure 2

|
10

Enter an amplitude of +4 dBm.

Set the CW RF Path to Q.

Adjust the center frequency of
the signal you will be
measuring.

Go to the CODMA ANALYZER
screen.

éo To Step 14

Channel Power Measurement Procedure (I of 2)

39
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Chapter 2, Making CDMA Meessumments
Channel Power Measurement

.~ Cable Connections

‘ R ——
Adjust the center frequency of Juperrg K

the signal you wili be
measuring.

Seiect the measurement type -
Chan Pwr (Channel Power).

_
B

RF IN/OU

Select Chn Pwr Cal to calibrate
the power meter.

Gt Bagr Tl

i [
B

— Front Panel
See "Measurement Results" on page 52,

Position cursor at Chan Pwr :

field and use the arrow keys to

compare Avg Pwr and Chan

Pwr measurement results.

GENERATOR screen.

? Go o the CDMA

m Turn off RF amplitude. %E‘%%%i%ié@%
& Go to the CDMA ANALYZER erzv |

sScreen.

e GO TO Siepzz

Figure 3 Channel Power Measurement Procedure ( 2 of 2)
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Chapter 2, Making COMA Measuramenis
Channel Power Bessursment

Explanation of the Channel Power Measurement Procedure

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

Step 1 This sets the instrument to a known state. The RX TEST screen is displayed when
completed.
Step 2 Select More and use the CURSOR CONTROL kaob to scroll through the

extended list of screens. Select the COMA GENERATOR screen to access the RF
Amplitude field.

\;’ ’{ R

41
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Chapter 2, Making COMA Measurements
Ohannst Power Measurament

Step 3 The generator’s Amplitude is turned Off in preparation for zeroing the average
power meter. If Amplitude is not turned off, power from the generator will cross-
couple to the analyzer and canse the measurement circuitry to zero the average
power measurement incorrectly.

Step 4 Select the More field and turn the knob. Select the CDMA ANALYZER screen.

42
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Step 5

Step 6

Step 7

Chiaptar 2, Making COMA Maaswemsnis
Lhannel Powser Measursment

Select the Avg Pwr measurement if it isn’t selected already,

The Pwr Zero field zeroes the average power meter. When zeroed, the displayed
Avg Pwr will be a value <-20 dBm or a series of four dashes (----). If the units are
changed to Watts or milliwatts the reading will be very close to (.0000

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

BHo° B &

Cholces:

Ay Pwr
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napter 2, Making CDMA Measuremenis
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Step 8 Select pupl as the Output Port.

¥ Output |
y@a e
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=i

Channel Power Messurament

Step 9 Connect an external cable from the DUPLEX OUT to RF IN/OUT connectors.

= |

RF IN/OUT ()} @\ DUPLEX/OUT &) &
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Chapter 2, Making COMA Measurements
Lhannel Powsr Measurament

Step 10

Step 11

Step 12

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

Set the Amplitude to +4 dBm.

Select 1Q for the ¢Ww RF Path.
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Channel Power Messurement

Step 13 Press the PREV key to return to the CDMA ANALYZER.

Step 14 Adjustthe Tune Freqto the center frequency of the signal you will be measuring.
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Chapter 2, Making CDMA Measurements
Thannsl Power Measursment

Step 15

Step 16

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

With the cursor positioned at the Chn Pwr Cal field, press the knob. This starts
a calibration routine that cross-calibrates Average Power and Channel Power at
each input attenuator setting. This roufine is complete when the Calibrate field is
no longer highlighted.
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Chanter 2, Making CDMA Measyremenis
Channel Power Neasursment

Step 17 Use the Up/Down arrow keys to compare the Avg Pwr with the 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.

e .

17 e R RcEIc)
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Chagter 2, Making COMA Measuromenta
Channel Power Feasurement

Step 19 Tum off Amplitude..

Step 20 Press the PREV key to return to the CDMA ANALYZER screen.
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Chapier 2, Making COMA Measurements
Channe! Power Messurement

Remove the cable connecting the DUPLEX OUT and RF IN/OUT connectors and

Step 21
connect your transmitter output to the RF IN/OUT connector.

e B )
TE e T ,..-} ;Ayg} bl
i
e

DEEeEg |

RFIN/OUT () @)

e,

® 29 @® ©O

=
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Chapter 2, Makdng CDMA Measuramenis
Channel Power Measurament

Measurement
Results

You 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.
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Waveform Ouality {Rho) and Ervor Veolor Magnitude (EVH) Measurements

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

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 D).

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

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 page, see
"Explanation of the Rho and EVM Measurement Procedure’ on page 55,
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Chapter 2, Making COMA Measuraments
Wavelorm Gualily (Rho! and Bror Vettor Magnitude BV Measurements

~Cable Connections

e -———— Front Panel Connections ‘ Rear Panel Connections -——
" EVEN SEC/SYNC.

SYNTH REF IN |

Even Sec

19.6608 MHz
CDMA CLOCK

|

Front Panel

|

Turn on the Instrument or press or : h Sclect a reference frequency
preset. : that matches the input to the
cellular adapter’s RF

Synthesizer. b

“ Select a timebase frequency or
internal to lock the CDMA ‘
reference.

Go to the CDMA ANALYZER

sSCreen.

Enter the PN Offset index of

the base station.
n Select the measurement type -

EVM OR Rho.

- Base Station
|

Enter the base station’s RF
transmitier frequency.

Set up the Base station o begin
transmitting a pilot channel only signal.

Select the Input Port.

e

o 1755

g
il
P

o,

g See ""Measurement Resolis” on page 59,
‘GoTo Step 7

Figure 4 ‘Waveform Quality and Error Vector Magnitude Measurement Procedure
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Chapter 2, Making CDMA Measuremenis
Wavelorm Guallty (Rho) and Srror Veolor Magnitude (VI Measurements

Explanation of the Rho and EVM Measurement Procedure

Step 1

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 "Wavelferm Quality and Ervoer Vector Magnitude Measurement Procedure’ on
page 54.

The rear 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 P Rear Panel Connections —————r—
EVEN SEC/SYNC ;

SYNTHREFIN Hga =t =

Even Sec

19.6608 MHz
CDMA CLOCK
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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 a list of screens to choose from, including all of
the COMA screens. The Rho and EVM measurement are setup on the CDMA
ANALYZER screen,
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Step 4

Step 5

TO ENTER THE
CHANNEL NUMBER

Step 6

Chapter 2, Making CDMA Measuremenis
Wavelorm Guality (Rho) and Error Vector Magnitude (EVEY) Measurements

The default measurement is Avg Pwr. By moving the cursor in front of this
measurement and pressing the knob, you bring up a list of measurements to
choose from. Select Rho or Bvm.

The Tune Freq ficld is used to enter the center frequency of the CDMA channel
being analyzed. The keypad is typically used to enter the frequency, but you can
also directly enter the channel number if you prefer.

Channel tuning is selected on the CONFIGURE screen using the fields
in the RF Display column. (Set RF Display to Chan. Set RF Chan
Std to e amps.) Refer to the CONFIGURE screen description in the
Test Set’s User’s Guide.

Refer to see chapter §, "'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).
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Wavelors Guality (Rho) and Error Vector Magnituds (EVE) Measurements

Step 7 The Synthesizer Reference is used to phase lock the Cellular Adapter’s RF
syathesizer 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 the synth 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
coMa 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.

Step 10 The base station must only be transmitting a pilot channel (Walsh 0)
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Measurement
Results

Chapter 2, Making CDMA Moasuremenis
Wavalorm Quality (Rhe} and Error Veslor Magnitude (EVY) Measuremenis

Rho (and Time Offset, Frequency Error, and Carrier Feedthru) or EVM {and
Magnitude Error and Phase Error) should be displayed.

If no measurement is displayed, verify all instrument settings and
connections. Y ou can use the Test Set’s Spectrum Analyzer to verify the presence
and levels of the 19.6608 MHz and CIDMA 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 information see chapter 3, "{roubleshooting
Measurement Problems™
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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 set the Measurement field to
Cont.

For details about the steps in the procedure on the following page, see
"Explanation of the Code Domain Mensurements Procedure” on page 62.
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Code Domain Powsr, Fast Povwer, Phase, and Timing

~Cable Connections

‘ — Froni Panel Connections Rear Panel Connections

EVEN SEC/SYNC.—
: a

RF IN/O

19.6608 MHz
CDMA CLOCK

[

—Front Panel

H
i

Turn on the Instrument or press
presct.

|
I
n Fnter the PN Offset index of
the base station.

Corois

Select the Ref Controls meny.

See "Measurement Results" on page 71.

Go to the CODE DOMAIN
ANALYZER screen. Select the signal that matches
the signal connected to the
SYNTH REF IN connecior.
AR MO
: 1 Select the input Port.
: Select a CDMA timebase.
; Enter the base station’s RF
5 transmitter frequency.
Select the measurement type. Select the Gain Controls menu.
1N
Select the measurement mode Adjust the Gain for an ADC fs
: } Cont (Continuous). reading of -1 to -10.
o
; |
? Select the Aux Controls menu.

GoTo Step 9 "

Figure 8§ Code Domain Power, Phase, and Timing Measurement Procedure
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Explanation of the Code Domain Measurements Procedure

Step 1

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 Measurement Procedure"” on page 61.

The rear 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 {o 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.

e Front Panel Connections : } Rear Panel Cennections — - — ]
EVEN SEC/SYNC— 5%
f

SYNTH REF IN Ke

Even Sec

_ 19.6608 Mz
_____ . CDMA CLOCK
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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 a list of screens to choose from, including all of
the CDMA screens. Selecting CODE DOM accesses the CODE DOMAIN
ANALYZER screen.
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Code Domaln Power, Fes! Powsr, Phase, and Timing

Step 4

Step 5

TO ENTER THE
CHANNEL NUMBER

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).

The Tune Fregq ficld is used to enter the center frequency of the CDMA channel
being analyzed. The keypad is typically used to enter the frequency, but you can
also directly enter the channel number if you prefer.

Channel tuning is selected on the CONKIGURE screen using the tields
in the RF Display column. (Set RF Display to Chan. Set RF Chan
std to Ls amps.) Refer to the CONFIGURE screen description in the
Test Set’s User’s Guide.
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Step 6

NOTE:

Cheoter 2, Making COMA Measuremands
Code Domaln Powsy, Fesl Power, Phase, and Thning

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

If yvou wani to make a Fast 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, foilow these steps:

1 Select 2 setup from the Controls fieid.

2. Use 0fs Transfer to transfer the measured value from the Tm 0fs field to
the Time Offset field. (After performing this step the values in the Time
Offset field and the Pm 0fs ficlds should match).

3. Access the top field under Controls, select Main and, under Measurement 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 a new Time Offset value by making a Power
Phase, Timing, or Rho measurement.

See "Ofs Trasler” on page 129 for more information.
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Step 7

Step 8

Selecting cont immediately arms the analyzer and re-arms it after each
measurement. Measurements are continuously made and npdated until Single is
selected.

If single is selected, you must select Arm Meas cach time you want to make a
measurement.

The controls field is used to access a variety of control menus. Change the
Main entry to Aux {Auxiliary).
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Code Domain Powsr, Fast Power, Phase, and Timing

Step 9 Enter the PN Sequence Offset Index (PN 0f£set) of your base station to
synchronize the analyzer’s timing to the base station’s signal.

Step 10 Change the controls field to Refs (References) to access and change the
Synth Ref ficld.

# Cholces:
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Code Domain Power, Faat Powsr, Phase, and Timing

Step 11

Step 12

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 for the Synth
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
cpMA TB field, the CDMA Timebase for the Cellular Adapter is locked to the
signal applied to the SYNTH REF IN connector.

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

Step 13 The Gain field adjusts the level of the signal into the Code Domain Analyzer.
Access this field by changing the Controls menu to Gain.
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Chapter 2, Maldng CDMA Measuraments
Code Domain Power, Fast Power, Phase, and Timing

Step 14

Adjust the Gain field until the ADC £s measurement is in the range of -1 to -10
dB.
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Measurement
Results

Chapder 2, Making CDMA Measuremenis
Cote Domaln Powse, Fast Power, Phase, ang Timing

The relative level of each of the 64 Waish Channels is displayed. Use the Marker
Controls to check the measurement value of an individual channel.

The Time Offset (Tm0£s), Frequency Offset (Frqof) and Carrier Feedthru
(carFt) 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.)

The first 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 information, see chapter 3, ""Troubleshooting Measurement
Problems"

For further discussion about signal requirements for the SYNTH REF IN and
EVEN SECOND/SYNC IN connectors, see chapter 5, "Conneetors, Indicators,
and Miscellaneous Hardware™
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Performance in Additive Noise (Receiver Test)

Receiver Performance in Additive Noise requires the 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 noise sources are used to create
the required test signal.

The Cellular Adapter cannot read back the receiver’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 procedure, see "Explanation of Additive Noise Procedure" on
page 74,
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Chapler 2, Making COMA Messuremenis
Farformancs in Addiive Noise (Heoeiver Test)

EVEN SEC/ SYC«WMWE._.,&?

Receive A & B

Front Panel

Turn on the Instrument or press
presel.

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 IQ.

Set the Output Port to Duplex.

PR Offset

Enter the PN Offset index of
the base station.

Select the generator direction
to Rev (Reverse).

:‘GoTo Step 10

Figure 6

miZER

Select the generator mode.

[y
B

Set the value for Eb/No to
5.5dB.

-y
ot

Select a Data Rate.

ok
B

Select a data source.

Select the measurement mode
Cont {continuous).

B &

Select Send.

&

See "First Measurement” on page 80.

Set the vatue for Eb/No to
6.1 dB.

.._E.‘m

See "Second Measurement” on page 81.

Fan Muds :

Receiver Performance in Additive Neise Measurement Procedure
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Performance in Additive Nolse {Reosiver Test)

Explanation of Additive Noise Procedure

Step 1

These explanations are intended to add detail about the steps required to perform
a receiver performance in additive noise measurement. For the step by step
mstruction see "Receiver Performance in Additive Noise Measarement 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.

EVEN SEC/SYN
g NN

Receive A & B

DUPLEX g) -
Power Spliiter
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Step 2 This sets the instrument to a known state. The RX TEST screen is displayed
when ready.
Step 3 Selecting the More ficld displays a list of screens to choose from, including all of

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

75


https://www.manualsplus.com/

Chapter 2, Making COMA Measurements
Performance in Additive Nolse (Receiver Test)

Step 4

Step 5

AMPLITUDE
CALIBRATION

Step 6

Enter your receiver’s tune frequency into the RF Gen Freq 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 the Amplitude 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.

158-97 standards specify a level of -84 dBm in a 1.23 MHx bandwidth for this
measurement. However, the noise generator’s level is normalized to a 2 MHz
bandwidih signal. A correction factor is generated using the following formula:

IMH
10x Log( e = 2.1dB (-84dBm + 2.1dB= -81.9dBm)

Setting the cWw RF Path field to 1Q enables 1Q modulation.
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Step 7 The Output Port is set to Dupl to use the DUPLEX OUT port.

Step 8 The PN Sequence Offset Index of the base station is entered to time-align the start
of the Cellular Adapter’s CDMA signal 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).

Step 9 The generator direction (Gen Dir) is set to Reverse to emulate a mobile.
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Parformance in Additive Nolse {Reoeiver Test)

Step 10

Step 11

Step 12

The Gen Mode determines the CDMA signal’s content. Select E, /N, to create a
combination of data and noise.

Setting the value of Ey/N, to 5.5 dB sets the ratio of the energy in the data to the
energy in the noise.

Selecting Data Rate sets the data rate to rate set 1 (9600 kbps) or rate set 2
{14.4 kbps).
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Step 13

Step 14

Step 15

hanter 2, Making COMA Messuramenis
Performance in Additive Nolse (Recelver Test)

Selecting Random for the Data Source scis the generator to use 300 frames of
random data.

Setting the Data Source to Cont causes a continuous, repeating output of the
random data after Send is selected.

Send causes the generator to start sending. In this case, the generator continues to
send until zdle or single is selected.

¥ Random
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Performance in Additive Nolse {(Recelver Test)

First Measurement Read the Frame Error Rate (FER) from your base station. 15-97 standards specify
an FER of no greater than 4.2% with 95% confidence at an E /N, of 5.5 dB.
{Confidence Lirmnits are discussed in section 12.8 of the 1S-97 standards.)
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Performance in Additive Nolse {(Recelver Test)

Step 17 Change the E, /N, setting to 6.1 dB.

Choioes:

Second Read the Frame Error Rate (FER) from your base station. IS-97 standards specify
Measurement 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 Sensitivity requires the 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 the receiver’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 page, see
"Explanation of Receiver Sensitivity Procedure” on page 84,
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Hecalver Bensitivity

- Cable Connections

DUPLEX (

Frouat Panel
|

Turn on the Instrument or press
preset,

|
W Go to the CDMA
GENERATOR screen.

|

|

|
Select the generator direction
to Rev (Reverse).

Giesys Blodle

Select the generator mode. " Gnoices:

Seiect a Data Rate.

Enter an R¥ frequency of o

893.310 MHz. - iz

Enter an amplitude that wiil

provide a -117.0 dBm signal s Select a data source.
to each receiver port after T

compensating for splitter loss

13 Select the measurement mode

Set the CW RF Path to IQ Cont (continuous}.

Select Send.

Set the Output Port to Duplex.
|
Enter the PN Offset index of

X See "Measurement Results” on page 90.
the base station,

‘GoTo Step ©

Figure 7 Receiver Sensitivity Measurement Procedure
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Heceiver Sensilivity

Explanation of Receiver Sensitivity Procedure

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 Measurement Procedure” on page 83.

Step 1 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

Receive A& B

Power Spiitter
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Recelver Sensitivily

Step 2 This sets the instrument to a known state. The RX TEST screen is displayed
when ready.
Step 3 Selecting the Moxe field displays a list of screens to choose from, including all of

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

COMA GEN
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Heceiver Bensitivily

Step 4

Step 5

Step 6

Enter your receiver’s tune frequency into the RF Gen Preq field.

Set the generator amplitude to a level that will provide a -117 dBm signal to
each receiver port after compensating for the loss through the splitter.

Setting the ¢w RF Path field to IQ enables 1Q modulation.
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Herelver Benslihily
Step 7 The Output Port is set to Dupl to use the DUPLEX OUT port.
Step 8 The PN Sequence Offset Index of the base station is entered to time-align the start

of the Cellular Adapter’s CDMA signal 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).

Step 9 The generator direction (Gen Dirx) is set to Reverse to imitate a mobile.
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Chapter 2, Making COMA Measurements

Receiver Sensitivity

Step 10

Step 11

The Gen Mode determines the CDMA signal’s content; select Data.

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

Lhoices:
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Step 12 Selecting Random for the Data Source sets the generator to use pre-loaded
etror-free data.

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

Step 14 Send causes the generator to start sending. In this case, the generator continues to
send until Idle or Single is selected.

GCholces:
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Recelver Sensitivity

Measurement
Results

Read the Frame Error Rate (FER) from your base station. IS-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 15-97 standards.)

If the Frame Error Rate is much higher than expected, try adjusting the PN
offset value in increments of 0.015625 (1 chip) to see if there is a timing
problem. To set the increments, position the cursor in front of the PN Offset field

change the PN Offset value.
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Troubleshooting Measurement Problems

This chapter provides troubleshooting information when making measurements
on the 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 firsf, then access the Code Domain Analyzer to display
code domain results.
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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, along 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 18, "Installation"
The BNC cable connecting the timebases may be changed as needed for your
measurement setup. The setup i1s properly configured when the REF UNLOCK
indicator on the Cellular Adapter is not lif,
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Verifying the Presence of Your Signal

The minimum signal level for making Rho, EVM, Channel Power, and Code
Domain measurements is: -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 RE/IN OQUT 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 in the Center Freq field.

Set the Span field to 4.0 MHz.

Adjust the Ref Lewvel field until the CDMA spectrum can be seen to rise above the
noise floor, but does not touch the top of the screen. (With a level of -46 dBm at the RF
IN/QUT port you will see the characteristic CDMA signal rise about one-half of a di-
vision above the noise level.)

Select Main to access the Auxiliary controls.

Change the setting to Avg 5 to provide measurement averaging,

9. Read the signal level (vl &Bm) on the right side of the screen. The level will vary as
the marker tracks amplitude variations in the signal.

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

DU

ge

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

After verifying an acceptable signal level using the spectrum analyzer, use this
information to determine why a measurement isn’t being made.
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Veriying the Presence of Your Bignal

No Average Power Measurement
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. Setthe Analyzer field (CDMA ANALYZER screen) to Cont to make continuous
measurements.
Verify that the Tune Freq field is set to your CDMA channel frequency,
5. Verify the ADC FS level is between -1 and -13 dB.
« If the level is too low, make sure the Pwr Gain ficld is set to Auto.
» Ifthelevel is stili too low, but the Pwr Gain isnotset to 72 dB, change the setting
from Auto to Hold and manually increase the gain.

&

No Rhe, EVM, Channel Power, or Code Domain Measurements
1. Verify that your signal is connected to the Input 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:
* Tune Freq is setto the CDMA signal center frequency.
* Input Port indicates the port your signal is connected to.
*« PN Offset is correct for the base station being measured,
+ Anl Specialisseito 0,
+ Anl Diris setto Fwd (to analyze a base station’s signal).
+  Analyzer is set to Cont.
5. Verify that an acceptable Even Second clock signal is being used:
1. Setthe Qual Event field to External.
2. Connect your Even Second Clock signal to the front-panel TRIGGER/QUALIFIER
N port.
3. Setthe Trig Bvent fieid 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 the Qual Event and Trig Event sectiings. For more in-
formation, see 'Selving Triggering Problems™ on page 96,
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Solving Triggering The CDMA Cellular Adapter provides many different possible triggering modes.

Problems

The following procedure will verify that a valid trigger mode is selected.

1. Make sure the trigger source has a fixed timing relationship with the pilot PN sequence

that the CDMA Celiular Adapter is measuring.

The trigger 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 following Trig Event field choices:

o 27 millisecond
¢ 80 millisecond
*+  2second

If the trigger source you have chosen is from an external source, connect it to the
TRIGGER/QUALIFIER IN front-panel connector, Select External in the Qual
Event ficld, and Delay in the field. Adiust Delay if necessary.

. Select a trigger qualifier (optional). A trigger qualifier of None can be chosen if a trig-

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

Example: Ampl Lo, Ample Mid, and Ampl 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, select Delay inthe Trig Event field. The delay period begins with the
trigger qualifier event.
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Chapter 3, Troubleshooling Measurement Problems
Yarilying the Pressncs of Your Signal

Example of Trigger Event Timing Problems

The following example shows data blocks including a portion of the
downconverted IF 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
fower example, the delay should be increased.

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

Reference Signafs)
First Pilot PN Chip i

Ceilular Adapter
DEP Reference Signal

)
H
1
1
4
H

The later the trigger event occurs relative to the start of the received IF pilot PN sequence,
the more calculations the DSP analyzer 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 give you
an idea of how rapidly measurements should re-display; see chapter 1, "Get Started with
a Simple CDMA Test”
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CDMA Analyzer Screen

L Chah Py

R Syvg Pur
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MEASUREMENT TYPES

Average Power

Chapter 4, GDMA Scresns Desoriptions
COMA Snaiyzer Beresn

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

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

Input Port.)

*  ADC FE is displayed when Average Power is measured. ADC FS indicates how close
the measured power level is to the maximum atiowed input level at the RE IN/OUT port
for a particular Pwr Gain setting. Changes to ADC FS can be made by altering the
Pwr Gain field setting and by altering the signal level into the RF IN/OUT port (refer
to the diagram below). ADC FS should be between —1.0 and ~10 dB when the is setto
Auto, and can be manually set up to -0.5 dB when set to Hold. The measurement will
be aborted if ADC FS goes above -0.5 dB. Measurement accuracy may be degraded if
ADC FS goes below —-10 dB..

ADC FS FOR OTHER  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
PDomain). (For more information, see ARCEe field description, on page 134,
~Cellular Adapter - - — - — . — .
— TestSet - — - — - - ‘ =
: DET | o/HoI
ouUT ———
. | | ‘ |
ouUT W V1 /j/ . Analyzer | !
! High Power Envelope AUX | S |
: Astenuator Detector
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COMA Anslvrer Scragn

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:

* transmitter time 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.

= carrier frequency error is the difference between your transmitter’s actual center fre-
quency and the frequency you enter in the Tune Freq field.

* carrier feedthrough indicates how well the IQ 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.
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D8P Analyzer
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Negative

D8P Analyzer
Reforgnce Signat
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-—-—End of pilot PN sequence — '}IM- Beginning of pilol PN sequence ——»

The first example is a measurement with a time 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.

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 2 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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EVM (Error Vector EvM is a measurement of the accuracy of the phase and amplitude of the QPSK

Magnitude) (Quadrature Phase Shift Keying) or Offset QPSK (OQPSK) modulation.
Expressed as a percentage, it is the RMS 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 “crror” 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:

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

* Fhase Error is the RMS value of the difference in phase (degrees) between the
ideal signal phasor and the compensated, measured signal phasor at the detection
decision points.

: Q ude Error‘_"_!;_m
ST ' R

S

A 6(0‘ ‘ f."
~ .§~<\"5 ' :
.
evm.dsd I
Channel Power Channel Pwr is the absolute power level of the RF signal in a 1.23 MHz

bandwidth centered around the Tune Frequency setting. This measurement
must be calibrated using the Chan Pwr cCal field each time the Tune Frequency
is changed.

104


https://www.manualsplus.com/

Chapter 4, COMA Soresns Desoriptions
CONA Anglyrer Borsan

CONTROL FIELDS
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COIA Anslyrer Sorsen

Analyzer

HP-1B OPERATION

Anl Dir

The Analyszer field controls three functions:

*  Arm Meas arms the CDMA analyzer. The CDMA analyzer needs to be armed only

when Single (see below) is selected.

* Single/Cont selects between “single” measurements and “continuous”
measurements.,

*  When Single is chosen, you must arm each measurement by selecting the Arm

Meas field (see above).
*  When Cont (continuous) is chosen, measurements are avtomatically armed.

The default selection is Cont.

The default triggering mode for HP-IB operation is Continucus. To specify
single  triggering  using HP-IB, you need to  use the
TRIGger : MODE :RETRigger SING command. After issuing this command,
the Analyzer field will still indicate Cont unless you issue the command
CAN:TRIG: 8TAT'SINGLE ' to change the field to 8ingle. Refer to the Test
Set’s Programmer’s Guide.

¢ Disarm disarms the CDMA analyzer during Single operation. To stop continuous
measurements, seiect Single, Selecting Disarm does not prevent the analyzer from

being re-armed during continuous measurements

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

Default selection: Fwd

This field is replaced by the Pwr Zero field when making an Average Power
measurement (which does not use on this setting).
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Chapter 4, COMA Soreans Dasoripfions
COMA Anglyzer Screen

Analyzer Special modes change how IQ 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
15895 standards (standard rotation). :

+ 1 sets the Cellular Adapter to use reverse rotation for I and Q signals; opposite 1o the
direction specified in the IS-95 standards. In this mode, the CDMA Generator creates
reverse rotation IQ) 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 1 signals.

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

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

Internal 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).

» 1

« 1.2288
s 2

+ 2.4576
o 4.9152
¢« 5

= 9.8304
¢ 10

+ 15

» 19.6608

*+ Internal

Default selection: Internal.
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COMA Anslyzer 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. This field is also provided on the CDMA
GENERATOR screen.

*  Enable When this mode is selected, signals applied to the EVEN SECOND IN/
SYNC IN synchronize the Celiular 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 select Not after synchronization to prevent the Cellular
Adapter’s internal even-second clock from being retriggered half-way through iis
cycle.

This field sets the 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:

* Auto measures the signal level and automatically adjusts the gain.

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

This field is replaced by the Pwr Gain ficld when measuring Average Power.
(See Input Atten.)

This field 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. This is the
"course” level adjustment for the signal level into the CDMA Analyzer. Fine level
adjustment if performed by the gain field. (See Gain)

The Input Atten 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, COMA Boraens Deacriptions
COMA Anslyzer Boraen

This field selects which Test Set port to use as the RF input. This field 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.

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

As Meas Intvl is increased, measurement time is increased.

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

Range: 0.25t0 1.25 ms

Use this field 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). This field is available on
all of the CDMA screens. Once entered, this value is shared by all CDMA
screens.

This value is used by the analyzer when the Even Sec In field on the CDMA
GENERATOR screen is set to Enable. An external even-second clock must be
used to synchronize the base station to the Cellular Adapter.

When the Even Sec In field is set to Not, changes to the PN Offset field have no
effect on the Cellular Adapier’s analyzer.
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CONA Anglyzer Sorsen

Pwr Gain

Pwr Intvl

Pwr Zero

REMOVE POWER

This field 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 AbC Fs when Average Power is measured, and should be between —
1.0 and —10 dB for best measurement results.

Auto actomatically sets the gain for an ADC FS value in the range of -1 to -10 dB.
This is the recommended mode of operation.
Hold lets you override the automatic setting to manually set the gain.

This field is only displayed when the Avg Pwr measurement is selected. Tt is
replaced by the @ain field for all other measurements.

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

Range: 0.25 to 5.00 ms

Selecting this field 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 Dirx field for all other measurements.

To prevent the introduction of measurement offsets during calibration,
disconnect any signals to the RF INfOUT and ANT IN connectors before using
this function.
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This field selects a trigger Qualifier. The trigger Qualifier serves as a precursor to
the CDMA analyzer trigger event. Selecting a trigger Qualifier is required when a
time-~delayed trigger event is desired, or if the trigger signal is external (appiied to
the Cellular Adapter’s front-panel TRIGGER/QUALIFIER IN).

If a time delayed trigger is used (sec Trig Bvent: Delay), 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 selection in the Trig
Event ficld.

27 mas is a clock signal generated by the Cellular Adapter.

20 ms is a clock signal generated by the Cellular Adapter.

80 ms is a clock signal generated by the Cellular Adapter.

2 s is a clock signal generated by the Celiular Adapter.

Ampl Lo qualifies a trigger cach fime the input to the CDMA analyzer rises to greater
than —-18 dB ADC FS. ADC FS is displayed when the Avg Pwr measurement is
selected, or when adjusting the Gain field on the CODE DOMAIN ANALYZER.
Ampl Mid qualifies a trigger each time the input to the CDMA analyzer rises to
greater than —12 ADC FS. (See Ampl Lo)

Ampl Hi qualifies afrigger each time the input to the CDMA analyzer rises to greater
than -6 ADC FS. (See Ampl Lo)

External must be selected if the trigger qualifier is provided by an external source.
The external sigral connects to the Cellular Adapter’s front-pane]l TRIGGER/
QUALIFIER IN connector. A qualifier occurs on the input signal’s rising edge.

Default selection: 80 ms

CDMA ANALYZER

Qual Event

Trigg Event

One of these
signals must
Dbe present
Ampl Lo FoGT e - prone of these PIgy
Ampl Mid signais can.... ik
Ampi Hi
Externial

trigger the
measurerment;’

: Analyzer

3 Arm Moas 1B

: Single/Conilie
3 Disarm = I

aualtig.dsd
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COMA Analyrer Sorsen
Synth Ref 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 Cellular Adapter’s RF synthesizer. The REF
UNLOCK indicator on the front panel will light when the synthesizer reference
signal is not compatible with the Synth Ref selection. (The CMDA TB reference
and L.O 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
« 1
« 1.2288
+ 2
* 2.457s6
+ 4.9152
+ 5
+  9.8304
« 10
+ 15
* 19.6608
Default selection: 10 (MHz)
{ Collular Adapter
EVEN
SECOND 1.2288 MHz QUT
SYNC IN ‘ ! (Front Pangt)
(Front Panel} | | el 19.6608 MHz OUT
COMA (Frant Pangl}
TIMEBASE
N :
{(Front Panej . ' ) L
e e S
REF : : {Rear Panel)
N - __IV: -
{Rsar Pane}
4
Dsp
16 MMz OUT
: {Rear Panal}
bikbd4.ds4 ‘
Figure 9 Cellular Adapter Connector Block Diagram
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Tune Freq

CHANNEL TUNING

Chapler 4, CDMA Seresns Descriptions
COMA Analyzer Scraen

This field determines when the trigger event to the CDMA analyzer occurs. When
the selected trigger in this field is qualified by the selection in the Qual Event
field, the CDMA analyzer is iriggered.

Choices

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

Delay controls a trigger delay timer, beginning from the positive edge of the selected
qualifier. A delay of 20 us to 10,000,000 ps is valid. Initially, the time delay wiil be
100 ps.

Immed riggers immediately after receiving the Qual Hwent signal

Default selection: ‘Immed’.

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

You can conligure the fest Set to allow direct entry of channel numbers
(instead of entering the frequency) by using the fields in the RF Display
column on the CONFIGURE screen. CDMA base stations use the same
channel numbers and frequencies associated with the AMPS standard (so
select Lg AMPS for the RF Chan &td field), Refer to the Test Set User’s
Guide for information on this function.
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COMA Analyzer Sorsen

Chn Pwr Cal

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

This field calibrates the Channel Power measurement. When this field 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 INJOUT and ANT IN
ports.

1.

Lad

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

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

a Setthe R¥ @Qen Freq to the center frequency of your CDMA signal,
b Set the Amplitude to 4 dBm.

¢ Setthe CW REf PathtolQ.

d Setthe Gutput Port to Dupl

Access the CDMA ANALYZER screen and set the Tune Fregq to the center frequen-
cy of your CDMA signal,

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

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

| Pata Souro
4 W 5
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CONTROL FIELDS
# of Frames

Amplitude

CDMA TB

Deserintions

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. This field is available on all CDMA screens; changing the value on one
screen affects this value on all screens. For more information about the CDMA TB
and synth Ref controls, see the Synth Ref field description, on page 112.

Internal 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 with the Synth Ref selection.
(The cMpa TB reference and LO phase-locked loop can also cause the REF
UNLOCK indicator to be kit.)

* 1

+ 1.2288
s 2

e 2,4576
¢ 4.9152
= 5

* 9.8304
« 10

» 15

* 19.6608

* Internal

Default selection: Internal.
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Data Rate

Chapter 4, COMA Boresns Desoriptions
CDMA Generglor Soresn

This field selects the path for the CW RY 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 moedulator. This mode is used when
generating standard AM, FM, or CW signals in the Test Set.

* 10 enables the Cellular Adapter’s IQ modulator. This mode turns on the CDMA
generator. If the Pata Source field is set to Data Buff, Alt Data, Rand
Err, or Random,the data stream is not output uniii Send is selected. (See Data
Source)

Default selection: Bypass.

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

If the Data Buffer is the 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 Rbps

Default selection: 9.6 Kbps
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Data Source

EQ Filter

This fieid selects where the baseband quadrature spreader gets its data. This field
is removed when the Gen Mode field is set to Noise.

*

Zeroes uses a data stream of all O's that is not encoded before heing 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 the baseband quadrature spreader.

Random uses 300 frames of random, error-free data. (See Data Buff for Single/
Cont Idle/Send operation.)

Data Buff uses daia previously loaded into the Cellular Adapter’s Data Buffer. You
can load your own data into the buffer over HP-IB, see chapter 6, "CDMA Dusal
Moaode Cellular Test HP-IB" This data is encoded before baseband quadrature
spreading. Choosing this selection displays these three addisional fields:

L3

*

Single causes the data stream to be output once when Send is selected.
Cont causes the data stream to be repeated continuously when Send is select-
ed. Changing to Single operation while sending causes the data to be interripted
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.

Idle indicates that data from the buffer is not being transmitted. Selecting Idle
while sending data inferrupts 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 from the Zeroes selec-
tion above where the data is not encoded.

* Start Frame specifies the first frame of data 1o send.
¢ # of Frames specifies how many frames of data to send.

This field applies (EQ In)or bypasses (Out) the all-pass Equalization Fiiter. This
field is automatically set by the Generator Direction (Gen Dbir) field to apply
equalization for generating forward link signals, and to bypass equalization for
generating reverse link signals (as per 1S-95 specifications). Use this field to
override the automatic settings (if desired) after setting the Gen Dir field.
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Even Sec In

NOTE:

Gen Dir

Gen Mode

Chapter 4, CDRA Soreens Descripfions
CDNA Generator Scraen

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

* Enable 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 select Not afier synchronization to prevent the Cellular
Adapter’s internal even-second clock from being retriggered half-way through its
cycle.

When the Even Sec In field is set to Not, changes to the PN Offset field have no
effect on the Cellular Adapter’s analyzer,

This field sets the link direction of the CDMA signal.

» Fwd (forward) sets the CDMA generator to produce QPSK moduolation to imitate a
base station. The EQ Filter field is automatically set to EQ Into apply an equal-
izing filter to the I and Q paths as part of the baseband filtering.

* Rev (reverse) sets the CDMA generator to produce OQPSK modulation to imitate a
mobile station. The BQ Pilter field is automatically set to Out to remove the
equalizing filter from the I and Q paths.

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

* Data allows data to be transmitted to simulate a fraffic channel with no additive noise.
(Sce bata 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
(Ey,) and the noise spectral density (N,,), expressed in dB.

* Noise causes a signal 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 Fred. This selectionremoves the Data Source, Start FPrame, and #
of Frames ficlds from the screen; those fields are only used with the Data and Eb/
No entries.
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COWA Generalor Screen

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

PN Offset Use this field to enter the PN Sequence Offset Index for your base station. Each

whole offset is equal to 64 chips (=52.08 u s). Fractional values are rounded off to,
and can be entered in, increments of 0.015625 (1 chip). This field is available on
all of the CDMA screens. Once entered, this value is shared by all CDMA
screens.

This value is used by the analyzer when the Even Sec Infieldissetto Enable.
An external even-second clock must be used to synchronize the base station to the
Cellular Adapter.

NOTE: When the Even Sec In field is set to Not, changes to the PN 0Of £set field have no
effect on the Cellular Adapter’s analyzer.

RF Gen Freq This field specifies the center frequency of the generated CDMA signal.

CHANNEL TUNING You can contigure the Test Set to allow direct entry of channel numbers
(instead of entering the frequency) by using the fields in the RF Display
column on the CONFIGURE screen {set RF Display o Chan, and set
RF cChan sStd to LS AMPS). Refer to the Test Set User’s Guide for
information on this function.

Send Mode See Data Source

Start Frame See Data Source
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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 Cellular Adapter’s RF synthesizer. The REF
UNLOCK indicator on the front panel is lit when the synthesizer is not able to
phase-lock to the selected reference. This field is available on all CDMA screens;
changing the value on one screen affects this value on all screens. For more
information about the CDMA TB and Synth Ref controls, see the Synth Ref
field description, on page 112,

Choices

+ 3

« 1.2288
s 2

+ 2.4576
» 4.9152
+ 5

= 9,8304
« 19

+« 15

» 15.6608

Default selection: 10 (MHz)
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Code Domain Analyzer Screen
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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 dispiays signal level verses
frequency, the Code Domain analyzer displays the relative signal level, timing,
and phase of each Walsh Channel in the CDMA signal.

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

Use the Measurement field o select the type of Code Domain measurement to
display. Use the Marker functions to move the marker to an individual Waish
Channel to display its measurement value.

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

Fast Power

Timing and Phase

Fast Power is a faster method of measuring Code Domain Power. A value for
Tirme Offset must be transferred from a non-fast power measurement before
measurements begin, or when changes to the following fields occur:

*+ Data Rate
*+ PN Offset
* CDMA TB

* Synth Ref

Refer to the 0fs Trasfer 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). 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 time; signals below are lagging.
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CODE DOMAIN ANALYZER settings are arranged into several menus that are
accessed using the Controles field. The control groups are:

Main accesses the RF In/Ant, Tune Freq, Measurement, and Analyzer
fields.

Markex controls the marker to look at the level of individual Walsh Channels.
Trigger accesses the trigger controls: Qual Event and Trig Event.

Aux accesses the PN Of fset, measurement Threshold, and measurement
Interval fields.

Gain lets you alter the gain into the CDMA Analyzer while reading the ADCEs value.
Refs accesses the CDMA TB and SYNTH REF controis to provide measurement
synchronization.

FP Setup accesses the Ofs Trnsfer and Num Avgs field used to make Fast
Power measurements.

Many of these controls are duplicates from the CDMA ANALYZER and CDMA
GENERATOR screens.
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Code Domain Analyzer Screen

Main Menu
Ceontrois

CAUTION:

CHANNEL TUNING

Controis Tune Freq | Measuremeni: Analyzer HADHO iNT]

Main 803.310000 BlPower - Arm Meas
RF n/Ant MHz | More ]

screené.dsd

RF In/Ant

This field selects the Test Set’s RF input. For recommended input levels, see
"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.

Tune Freq

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

You can contigure the l'est Set to allow direct entry of channel numbers
(instead of entering the frequency) by using the fields in the RF bisplay
column on the CONFIGURE screen. CDMA base stations use the same
channel numbers and frequencies associated with the AMPS standard (so
sclect L8 aMPS for the RF Chan std field). Refer to the Test Set User’s
Guide for information on this function.

Measurement

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

*+  gingleisused when you want to make one measurement. You must select the Arm
Meas function of the Analyzer field before a measurement can be made.

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

Analyzer

This field 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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Controls | Interval | PN Oftset Thresold RADIO
ms | dp | LOCHEE

screen’.dsd

Interval

-Tbis field determines the length of the data block. The data block is a time record

over which correlated measurements are computed. As Interval is increased,
measurement time is increased. Increasing Interval gives more aceurate
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 when the Even Sec In ficld on the CODMA
GENERATOR screen is set to Enable. An external even-second clock must be
used to synchronize the base station to the Cellular Adapter.

When the Even Sec In field is set to Not, changes to the PN Of faet 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-IB will return a default value of 9¢99.
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FP Setup Menu
Controls

| Controls Time Offset | Ofs Transfer . Num Avgs RADIO Y]

Transfer

us bore ]

screenB.dsd

Time Offset

This field allows you to manually enter a time offset. To obtain a value to enter in
this field you must make at least one of the following measurements

*  Power
* Timing
*  Phase

+ Rho

After making the measurement, access the FP Setup screen, and enter the value
obtained from the ™ ofs field or, for Rho measurements, the Time Offset
measurement field on the CDMA ANALYZER screen.

An entry into the Time offset field can also be made automatically, using the
Ofs Transfer ficld Scethe 0fs Trunsfer field description, on page 129,

The Code Domain Analyzer, when measuring Fast Power, uses the value in the
Time Offset field instead of re-measuring the time offset parameters each time a
Code Domain measurement is made
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Ofs Trnsfer

This field transfers the time offset value from the Tm 0Ofs field to the Time
of£set field automatically, Before selecting 0fs Trnsfer, you must make at
least one of the following measurements:

+  Power
* Timing
« Phase

When you select 0fs Trnsfer, the measured time offset value displayed in the
Tm Ofs field in the upper-right portion of the display will be entered into the
Time Offset field

When using this command programmatically, be sure a value for Tm 0fs has
been obtained from a Power, Timing, or Phase measurement. (One method of
ensuring the measurement has completed would be to send an HP-IB command to
guery the results of the Tm 0fs 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 apcrs BTN HADIO IN
Gain Ml 00 ]
T ore __§
screend.dss

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

ADCfs

Indicates how close the measured power level is to the maximum aliowed input
level for the analyzer’s Analog-to-Digital Converter (ADC). This level is affected
by the Gain setting, the Input Atten setting on the CDMA ANALYZER
screen, and the RF level of the signal connected to the Test Set.

For best measurement performance, ADCfs should be between ~1.0 and ~10 dB.
The measurement will be aborted if ADCfs goes above () dB. Measurement
accuracy may be degraded if ADCfs goes below —10 dB.
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Marker Menu
Controls

Messurement

L
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screenif.dsd

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 displays the relative level of the selected Walsh Channel when
compared to the total power in a 1.23 MHz bandwidth centered around the Tune
Freq setting. The measurement is displayed when the Main controls
Measurement field is set 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 Main
controls Measurement field is set to Timing

Phase

This measurement displays the phase difference between the selected Walsh
Channel and the Pilot (Walsh (). The measurement is displayed when the Main
controls Measurement field is set to Phase

Pwr Scale

The upper part of this field is used to select the reference level for power
measurements (relative to the total power of the entire CDMA channel). The
reference is the top line of the screen and defaults to O dB.

The lower part of this field is used to select the display resolution for the power
measurement; I, 2 or 5 dB per vertical division,

These fields are displayed when the Main controls Measurement field is set to
Power Or Fast Pwr.
Time/div

This field is used to select the time-per-division display scale for Code Domain
Timing measurements. The default is 5 ns/div. This field is displayed when the
Main controls Measurement field is set to Piming.

Phase/div

This field is used to select the phase-per-division display scale for Code Domain
Phase measurements, The default is 5 mRad/div. This field is displayed when the
Main controls Measurement field is set to Phase.
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Refs Menu Controls
‘ Conirels Synth Ref CDMA TE
Refa ) 27 ms :
T O ECT pme—
screentt.ds4
Synth Ref

Select the frequency (MHz) from a list of choices that can be connected to the rear
panel SYTH REF IN connector to phase lock the Cellular Adapter’s RF
Synthesizer to the base station. The REF UNLOCK indicator on the Cellular
Adapter is it if it cannot lock to the selected signal.

CDMA TB

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 default is Internal;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 the CDMA TB and Synth Ref controls, see the gynth
Ref field description, on page 112,
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Trigger Mena
Controls

i Controls Qual Event ¢ Trig Event RADIO i
| ETE | [TT | T More '

sereenid.dsd

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, Indicators, and Miscellaneous
Hardware

The following descriptions are for the Celluiar Adapter.

The fields indicated in these descriptions are shown on the CDMA ANALYZER
or CDMA GENERATOR screens. For field and measurement descriptions for
these screens, see chapter 4, "CDMA Screens Descriptions™
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Recommended Input Levels

Recommended Input Levels

Tabie 1 Input Level Considerations
Input Aften ANTIN Peak Input | RF INJOUT with
Power 14 dB Input
Attenuator
GdB -16 dBm +20 dBm
20 dB +4 dBm +40 dBm
40 dB +23 dBm +47.8 dBm

Crest factor of IS 65 Forward Link channels:

= Pilot only: approximately 7 dB
* Pilot+ Sync + Paging + Traffic: variable crest factor greater than 7 dB
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Timebase Connections
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Figure 11 Typical Setup for Stand Alone Operation
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Connactors

Connectors

1.2288 MHz OUT
CHIP CL.OCK

19.6608 MHz OUT
16 x CHIP CL.OCK

This front-panel output provides a 1.2288 MHz (CDMA chip rate) square wave
with a 50% duty cycle. This signal comes from the CDMA frame clocks.

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

Freguency accuracy = the same as the signal applied to the CDMA TIMEBASE
IN connector when a reference frequency is chosen in the coMa 138 field. When
Internal is chosen, the frequency stability of the CDMA frame clocks is
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 a 50% duty cycle. This signal comes from the CDMA. frame
clocks.

Operating Considerations
Nominal output level = CMOS
Output impedance = 500

Frequency accuracy = the same as the signal applied to the CDMA TIMEBASE
IN connector when a reference frequency is chosen in the coMa B field. When
Internal is chosen, the frequency stability of the CDMA frame clocks is
determined by the SYNTH REF IN signal.
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Chapter 5, Connectors, Indicators, and Miscalinnsous Hardwars
Lonngctors

This rear-panel port outputs a2 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 coMa 18 fieid is set to Internal.

Operating Considerations
Nominal output level: >+5 dBm
QOutput 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 Synth
Ref frequency).

See Also

For more information, see "REF UNLOCK Indicator” on page 147, and ses
"HYNTH REF IN" on page 145,

This rear-panel port is where 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 = 50€
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 see see "114.3 Mz IF IN" on page 139,
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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 = 100Q

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,

20‘ms 27‘ms Bogms 23,
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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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CDMA This front-panel port is the CDMA timebase input to the CDMA reference phase

TIMEBASE IN locked loop. When the cpma T8 field is set to Internal, the CDMA frame
clocks are phase locked to the RF synthesizer’s 10 MHz reference. When one of
the following frequencies are chosen, the CDMA frame clocks are locked to the
signal on the CDMA TIMEBASE IN connector, For more information about the
coMa TB and Synth Ref controls, see "Synth Ref” on page 112,

LI |

+ 1.2288

+ 2

+ 24576
+ 49152
+ 5

+ 98304

+ 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

CONTROL I/O 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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CW RF IN

NOTE:

DATAIN

This rear-panel port is the R carrier input to the Cellular Adapter. This signal is
normally connected to the Test Set’s CW RF Qut port.

Operating Considerations

If the cw RF Path field is set to 1Q, the CW signal is modulated by I 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
Input impedance = 500

Frequency range:

* 500 to 1000 MHz without IQ modulation
* 810 to 956 MHz with IQ modulation.

See Also

For more information, see "1 RF GUT" on page 144,

This front-panel port provides a data input 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 k€2
Data Rate = 1.2288 Mcps
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MONITOR OUT

EVEN SECOND/

SYNCIN

1 Baseband Out/Q
Baseband Out
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Connectors

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

When servicing the Celiular 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 piiot
PN sequence generation; see "Fiming Diagrams” on page 194. The Even Sec In
field on the CDMA GENERATOR screen controls this port, see "Even Sec In" on
page 119,

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

These rear-panel outputs provide buffered versions of the [ and Q drive signals
(the signals driving the inputs to the Cellular Adapter’s 1/Q modulator).

Operating Considerations

The I and Q drive signals are balanced by DACs that provide the correct dc offset
for the 1/Q modulator in the Cellular Adapter. These offset adjustments will not
necessarily be correct for /Q modulators other than the Cellular Adapter.

Output impedance = 508
Nominal output level = 250 mV (open circuit)

Frequency = approximately 600 kHz

143


https://www.manualsplus.com/

Chapter 8, Connectors, Indicators, and Miscellaneous Hardware

Conneclors

1Q RF OUT

MAINS (LINE)

WARNING:

NOTE:

This rear-pane! port is the output for the RF carrier. The catrier may or may not be
IQ modulated, depending on the cw RF Path field setting.

This port is normally connected to the Test Set’s rear-panel IQ RF IN connector.
Operating Censiderations
When the CW RF Path field is set to 1Q, the carrier is always IQ modulated.

= Output impedance = 500
¢ Nominal output level:
°©  -9.5 dBm when IQ modulated.
= {dBm un-modulated (CW).
*  Freguency range:
+ 500 to 1000 MHz without IQ modalation
* 810 to 956 MHz with IQ modulation.

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 Vto 240 V
Line Frequency range: 50 Hz to 60 Hz

Typical power consumption: < 120 VA over the entire range of line voltages and
frequencies.

Using line voltages and/or frequencies other than those listed can eause an electrical
shock and/or fire hazard.

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

«+ 1

+  1.2288
e 2

+ 24576
»  4.9152
+ 5

« 98304
e 10

+ 15

«  19.6608

The Test Set’s 10 MHz REF OUTPUT is normally used as a reference signal.
Operating Considerations

The reference frequency applied to the SYNTH REF IN port must be specified in
the Synth Ref field. The REF UNLOCK indicator on the front panel will light
when the synthesizer reference signal is not compatible with the synth Ref
selection. (The cMDA TB reference and 1O phase-locked loop can also cause the
REF UNLOCK indicator to be lit.) For more information about the coMa TB
and Ssynth Ref controls, see "Synth Ref” on page 112,

If an external reference, rather than the Test Set’s 10 MHz REF OUT, is used as
the RF synthesizer reference, the Cellular 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 reference. Any external reference must be spectrally pure
(very low noise) to provide a noise-free 10 MHz REF OUT signal and allow the
HP 83201 to achieve phase lock.

Frequency accuracy typically needed for phase lock: £10 ppm
Nominal Input impedance:

* For 1 to 19.6608 MHz signals: 50€2

Input level:

«  For 110 19.6608 MHz signals: 0 dBm to +23 dBm
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TRIGGER/
QUALIFIER IN

RF INJOUT

RF INJOUT 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 belay
in the Trigger field and select a delay of 0.0 us. If the TRIGGER/QUALIFIER
IN signal is a qualifier, select a {rigger source in the Trigger 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.

This type-N connector is only 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 the CDPD MDBS Software User’s Guide
for more information.

This type-N connector is only present on cellular adapters with option 002 or 003,
and is only 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 Guide for more information.
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Indicators

PWR Indicator This indicator lights when the Cellular Adapter is turned 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.

REF UNLOCK This indicator lights under the following conditions:

Indicator . .
+  The synthesizer reference PLIL is out-of-lock.

«  The CDMA timebase PLL is out-of-lock.
«  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 synth Ref field, or
the coma 18 field, or when a reference signal level is incompatible.

See Also

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

FUSE

WARNING:

Axn internal 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 PWR indicator and 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 fire hazard.
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This chapter contains status reporting information, programming examples, and
HP-IB command syntax drawings specific to the Cellular Adapter.

Refer to the Test Sets’s HP-IB Programmer's Guide (PN (08920-90204) for
general information about HP-1B operation, including HP-IB command syntax
for the Test Set. For detailed IBASIC programming information, refer to the
HP Instrument BASIC User’s Handbook (PN E2083-90005).
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Example Programs

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

Measurements analyze a CDMA signal. The CDMA Analyzer makes Rho, Frequency Error,
Time Offset, and Carrier Feedthru measurements and prints them. A cable is used
to route the signal from the DUPLEX OUT port to the RF IN/OQUT port.
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Chapter 8, CDMA Dual Mode Cellular Test HPAB
Example Programs

Loopback Example Program (HP Instrument BASIC)

CLEAR SCREEN
CUTPUT Hpik; "*RSTY

{This example uses the default HP-IB address 7id.

IPreget the Test Seb to & known state.

TNPUT "Cable DUPLEX OUT to RF IN - press ENTER on controller.?®, a$

OUTPUT Hpib;"DISP CGEN'
OUTPUT Hpik; "RFG:FREQ B850 MHZ"
QUTPUT Hpib;"RFG:AMPL -10 dbm"
OUTPUT Hpilb;"CCOM:PATH 'IQ""
QUTPUT Hpib; "RFG:0UTP Dupl’”
OUTPUT Hplb; "CGEN:DIR 'Fwd'*
CUTPUT Hpib; "DISP CAN"

OUTPUT Hpib; "CAN:MODE 'Rho’"
QUTPUT Hpilb; "RFAN:FREQ 850 MHZ"
QUTPUT Hpib; "MEAS:CAN:RHO?®
ENTER Hpib;Rho. val

OUTPUT Hpib; "MEAS::CAN:TIME:QFFS?"

o

ENTER Hpib;Time_off_wal

QUTPUT HMpib: "MEAS:CAN:ERR:FREQT™
ENTER Epilib;Freq_error_val

OUTPUT Hpib;*MEAS:CAN:CAR:FEED?"
ENTER Hpib;Carr fdthru_wval

PRINT "Rho=";Rho_val;"dB"

PRINT "Time Ofsett=';Time_off_wval;"us"

!Display the CDMA Generator screen.
!8et the RF CGen Freg to 850 MHz.
lSet Amplitude to -10 dBEm.

I8et create CDMA signals.

i8et the Qutput Port to Duplex.
Uipatch the analyzer direction).
IDisplay the CDMA Analyzer screen.
1Select the Rho measurement..

18et the Tune Freg.

1Read the Rho Measurement value.

Enter the value for Rho into a variable.

IRead back Time OLfget.

tRead back Freguency Error.

IRead back Carrier Feedthru.

'Print the Rho value.

PRINT "¥Frecguency Brror=";Freq error val;"Hz"

PRINT "Carrier Feedthru=";Carr_ fdthru val;"dn"

END
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Code Domain

This program example uses the Test Set and Cellular Adapter to create and

analyze a CDMA signal using the Code Domain Analyzer. The analyzer

measures the relative power level of all Walsh Channels in that signal. The

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
measurementt result.

Code Domain Example Program (HP Instrument BASIC)

Preset the Test Set to a known state.

INPUT “Cable DUPLEX OUT to RF IN - press ENTER on controller *,As

CGEN"

Hpil; "RFC:TREQ 850 MHZ-
Hpib; "RFG:AMPL -10 dbm*

PATH "IQ‘"

Hpily; "RFG:0UTP "Dupl’*®

DIR 'Fwd’*
CDAN"

FREQ 850 MHE®
MEAS T POWER'"
MARK:POS 32¢
CDAN:MARK:LEV?"

!Display the CDMA Generator screen.

{Sett the RF Gen Freg to 850 MHz.

ISet Amplitude to -10 dBm.

ICW RF Path to I¢ for CDMA signals.

{Set the Output Port to Duplex.

IImitate a base station (fwd) channel.
IDisplay the CODE DOMAIN Analyzer screen.
1S8et the Tune Freq.

!Select the Power measurement.

Move Marker to Walsh Channel 32.

Duery the marker level.

lev !Enter returned value into a variable.

PRINT "Walsh Channel 32 power ig =";Marker_lev;"dB"

Power

Measurement

20  CLEAR SCREEN

30 OUTPUT Hpib; "*RST*
40

50 OQUTPUT Hplb; "DISP

§0  OUTPUT

70 QUTPUT

80  OUTPUT Hpib; *CCOM:
90  QUTEUT

100  QUTPUT Hpik; "COEN:
110 OUTPUT Hpib;"DIgp

120 OUTPUT Hpib; "REAN:
130 QUTPUT Hpib; "CDAN:
140  OUTPUT Hpib; "CDAN:
150 QUTPUT Hpib; "MEAS:
160 ENTER Hplb;Marker
170

180 END

152


https://www.manualsplus.com/

Chapter &, COMA Dual Mode Celivlar Test HP-IB
Data Buffer Operation

Data Buffer Operation

The Data Buffer allows you to enter coded CDMA traffic data to test CDMA
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-1B (not the serial or parallel ports). If a program
attempts to exceed the 1800-frame limit, the error message Attempt to load
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 the bata Source field to Data Buff. The Start Frame and # of
Frames 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’. willbe displayed when you
attempt to send data using the Idle/Send field.

Refer to the "Data Buifer Loading Example' on page 155 for HP-IB command
syntax.
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Data Structure

NOTE:

Data is loaded in hexadecimal format, and the number of characters in each frame
must be compatible with the selection made in the Data Rate field on the
CDMA GENERATOR screen.

If the data rate is 9.6 kbps, each frame must contain 48 characters (192 bits) 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-IB code to specify Data Rate.

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

The first 8 bits (2 characters) are used by the reverse traffic channel encoder for
control information. Setting the first bit to 1 causes the frame guality indicator to
detect an error. A 0 in this bit is interpreted 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) are the
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.

00212fbld55bddd39b6f4c8AdETbb526d0rccct0deladfEr

Example of an encoded 14.4 kbps frame with the first bit set to indicate a frame error.

BO063d783158a57b92¢c34858A57222£b155badd39b6 fAcBAdfTbb526d0cccas0de
Zedfff

Because the first bit is a one (8 = 1000 in binary), the CDMA Generator will

output a CRC or frame quality indicator of all zeros. This should 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  ata 9.6 kbps data rate. Since the entire program would be several pages long (with

10

20

30

40

30060
3010
3020
3030
3035
3040
3050
3060
3070
3080
3090
310G

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.

DIM Test3{300) [60]

Tegt$ {1)="chuf:data *00212f01d550AdG390E6E4eBAAEThbs26d0ccce60de2edEff "
Testé$ (2)="chuf:data ’00delbelicd862al7e6lelicfelddsdife2B8a95ce7838LLE
Tests (3)="cbuf:data ’00fc301lc0faaf8det43clbitel511671055a058cf9343881 "
Tests (299)="chuf:data '00647423689398d6db4c844982e986b446basdlianf0lffef -
TestS(300)="cbuf:data "00210965a147d93caBl66561885chi8fd75ccdb9bebalacfif
Hpib=714

Start_ frame=0 ! Load data at the specified frame.
OUTPUT Hpib;'"cgen:data:rate 9.6 kbps’'" | Specify data rate

QUTPUT Fpib; "cbuf:fram:load "&VALS{Start_frame)

FOR ¥=1 TO 300

QUTPUT Hpib; Tests${(Il)

DISP "Writing frame *,1 !Drompt to digplay what frame is being loaded.
NEXT I

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 1Z on page 157 shows the Status Register Groups in the Test Set, For events
and crrors 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 groups are documented in the following
sections.
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Communicate Siatus Eﬂ?ﬁ,m-c roup Hardware Status Register #1 Group
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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-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 CDMA Status Register #1 Group.

—~— :STATus: CDMA1: CONDition ?

o
:PTRansition
—~ :STATus: COMA1 <integer>

‘NTRansition ?.
<integer>

:STATus: CDMA1: EVENE?
?

:STATus: CHMAT: ENABle <En’[eger>

Summary
Message
Bit

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

S

Condition Transition Event Enable chédn@ane
Register Filter Registers Register Register
Figure 13 CDMA Status Register #1 Group
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Table 2 CDMA Status Register #1 Group Condition Register Bit Assignments
Bit Number B.l nar:y Condition Comment
Weighting

15 32768 Unused in the Test Set

14 16384 Unused in the Test Set

13 §192 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 etror DSP error <integers 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 H ADC overdrive error Analyzer is overdriven. Reduce signal
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 fo access
the CDMA Status Register #1 Group’s registers.

Reading the Condition Register
Syntax
STATus:CDMAL1:CONDition?
Example

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

Reading the Transition Filters
Syntax

STATus:CDMA1:PTRansition?
STATus:CDMAL:NTRansition?

Example

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

Writing the Transition Filters
Syntax

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

Example

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

OUTPUT 714;"STAT:CDMA1: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:ENABle?
Example

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

Writing the Enable Register
Syntax
STATus:CDMA1:ENABIe <integer>
Example
OQUTPUT 714;"STAT:CDMA1: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. 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 x shows the structure and
STATus commands for the Calibrating Status Register Group.
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— STATus:OPERation:CALibrating: CONDition ?

:‘PTRansition _,
. :STATus: OPERation: CALibrating <integer>

‘NTRansition *,
<integer>

‘STATus: OPERation: CALibrating: EVENt ?

?
- :STATus: OPER:CAL: ENABle <integer>

|
0 I
1
2
3
4
5 Summary
s Message

Bit
|
8 {to bit 0 of
9 Operation Status
- Register Group)

10
11
12
13
4
15 '

Condition  Transition Event Enable ehidna de
Register Filter Registers Register Register
Figure 14 Calibrating Status Register Group
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Table 3 Calibrating Status Register Group Condition Register Bit Assignments
Bit Number thl;:tl;frg 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 04 Unuased 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 Calibrating Channel Power
0 i 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: CALibrating: CONDition?
Example

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

Reading the Transition Filters
Syntax

$TATus:OPERation: CALibrating: PTRansition?
STATus:OPERation: CALibrating:NTRansition?

Example

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

Writing the Transition Filters
Syntax

STATus:OPERation: CALibrating:PTRansition <integer>
STATus:OPERation: CALibrating:NTRansition <integer>

Example

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

OUTPUT 714;"STAT:OPERation; CALibrating: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:ENABle?
Example

OUTPUT 714;"STAT:0PERation: CALibrating: ENAB?"
ENTER 714;Register_value

Writing the Enable Register
Syntax
STATus:OPERation: CALibrating: ENABle <integer>
Example
OUTPUT 714;"STAT:OPERation: CALibrating: 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 errors that 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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e :STATus: CALibration: CONDition ?

[

:PTRansition _;

— :STATus: CALibration :lmegerzv
:NTRansition °,

<integer-

STATus: CALibration: EVENt ?

<integer:

2
I—- :8STATus: CALibration: ENABIe’

0
1
2
3
4
5
> 6] Summary Message Bit
7 g TR

X I——>
ol 20
8 e ; .
o (tobit 8 of Questionable
s =1 | Data/Signal Register Group
Condition Register
10
11
12
13
14
16 chadrwt.drw
Condition Transition Event Enable
Register Filter Registers Register Register
Figure 15 Calibration Status Register Group
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Table 4 Calibration Status Register Group Condition Register Bit Assignments
Bit Number Binary Condition Comment
Weighting

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

6 64 Channel power catibration error Tnput power is out of bounds. Check
level into analyzer.

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

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 7T14;"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

QUTPUT 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 (CANayvizer) Setting Syntax'' on page 171,
Syntax Diagram "CDMA Data Buffer (CBU¥fer) Seiting Syntax” on page 175,
Listing "COMA Common (COMmoen) Sefting Syntax” on page 176.

"Code Deomain Analyzer ({CDANalyzer) Setting Syntax’ on page 177.
"CDMA Generator (CGENerator) Setting Syniax” on page 180.
"Real Number Setting Syntax’ on page 181,

"Multiple Rea! Number Setting Syntax' on page 182,

"MEASare Query Setting Syntax” on page 183,

"Muamber Measurement 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, as indicated 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
optionai 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.)

P Y T R
| g
i ! kD(?_)—)»! Returns quoted string

\

|
) e
A (*Poes not included the :STATe command)

A

“m{RATE 3 See Real Number Setting Syntax*

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 Cormmand
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

e {ARM )

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

““{\;AUTO—:*\——-C’GKIW‘:‘, -{_?\}—— Returns quoted siring %
\wiPO\yejQ ;{GAINE —f\'?)w- Returns quoted string

- :CHANnel }-»{(:POWer }-m{:CALibrate }

This command will not change the measurement mode to "Single”. It wiH only step a
measurement that is in progress.

i

—_— —_— . . 7
= TRIGger —=(:STATe ) =space ym oo Single ()

k,.<" Cont \/'

s . |
{7 bmiReturns quoted string -
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(e = EVENU j=-»{ -QUALifier

Gubt Bvant

B st

Trig Bvant

ms
S 20 ms
\>< 80ms
- 28 v
w AmplLo
- Ampl Mid Y/
" AmplHi

»  External >

\m:z>- Returns quoted string ]
sospaceym( Jm 2Tms el

P 20ms
e B0ms

- Diiay ;E

S mmed Y

L ; )
= 7 »[Returns quoted string |

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

- space>>(>~\‘-< Avg Pwr >wm¥‘)/

~»(  Rho

- EVM
S Chan Pwr >~
L"{E;'" Retumns quoted string %
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CANalyzer SEug:

ﬁ\SpaCE&’\/’_\/T‘{ 04B >7--<)»;

P 6dB >j
e 12dB >
re 18dB
s»< 24dB
Co30dB Y
e 36aB Y
\H(i}—-jRemms guoted string I
e Ao DT
e Hold Y
"9 L Relarms quoted Sing |

values from (.0 to 511.984375
{*Does not inciude the :STATe command}

\ Spaceyenm 0aB el
b 64dB
= 12dB
- 18dB ¥
- 24d8
= 3048
»  36dB
- nam
“w 484B >
G- Y- B
v 60dB ¥
e 66dB
- a8 Y
\-«Q}- Returns quoted siring v
“+-(:MODE ) s mspace e Auto o
i ‘= Hold Y
k»{")-- Returns guoted string 7

vahes from (.00025 to .005 seconds
{(*Does not include the :STATe command)

iy

“~{:ZERO J
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CANalyzer B

s

s —-(\: RE?QTGECC\M\:SYNQ} \,‘

Elaas el

H

;

B

(DGl

Gpaee e 1 ()
e 12088
-z >
24567 >
- 49152 >
\'<, 3
- 98304
- 10
=15
= 196608
{7 »|Returns quoted string ;
olpaeem (w1 DT
» 12288 )
-2
- 2,4567
= 49152
-5
e 98304
=10
=15
e 196608
\wi;};- Returns guoted string il

values from (.00023 (o .01 25 seconds
(*Does not include the :STATe command)

valid numbers 0, 1, 2,3
(*Does not include the :DUNits & :UNITs
commands)

I
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CDMA Data Buffer (CBUFfer) Setting Syntax

MQLS or 72 character hex string>--  ——

. - ~
{CBUF ={:DATA }

\a-”‘;\/-» Returns 48 or 72 char hex string |

-~(FRAMe)~

Y

value from 1 to 1800
{(*Does not include the :DUNits & (UNITs
commands)

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

vatue from 0 to 1799
(*Does not inciude the :DUNits & UNITs
commands)

Jp— Ve

; [ - s . '
e gpace ™ )T—»\ Single 7>--7-—\\W//

‘ \>< Cont

ﬂ-{’"}»@ Returns quoted siring ¥
Gapace (e Mle D7)

-~
r

\>< Send
-

- _
\z m Returns quoted string |'
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CDMA Common (COMmon) Setting Syntax
- space = :‘}«\ = Bypass >~|7--/\\: ----- e
L 1 Q >/'

i S -
“»{ 7 ;e Retumns quoted siring

}/g

|
;

{CCOMmon (1
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(CDAnalyzer }--w{:CONTrol }-—

apter 8, COMA Dual Mods Cellular Test HP-IE
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K»{ Marker >’
b Trigger
\b< Aux >"
G
~a( Refs

“w FP Setup

“w{_? }»[Returns quoted string

w{EVEN ) ~—={:QUALiffer }

Dnmb Byent

o ;i)waice -{i}:\——+< None }ﬂ-{w}’
- 27ms
= 20ms
e B0ms >
~_ o 2s
+ AmpiLo
> Arapl Mid
e Ampl i
= External >/
P

{7 = Returns quoted string

TR IGer T T
P 20 ms >i
\»< 80 ms \/
E ;\>< Delay >)
\"’<.. Immed >/

-l 7‘}» Returns guoted string

vatues from 20 s to 10 seconds
{*Dces not include the :DUNits, :UNITs, &
:STATe commands)

"= MARKer —w={:POSition }

values from 0 to 63
(*Does not include the :DUNits & UNITs
commands)
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CDAnalyzer SRl

i\-( 7 Timing
¥>< Phase >

) = Returns quoted string i

= FastPwr
g

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

Resim Ay

S

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

values from 010 +36 ¢B
{Does not include the :STATe command)

“={POWer ) »{:REFerence }
. -~ N,

o 'SAMPle }—»{TIME

o IS . T
= space H\‘_}mwb< OdBref el )
e / ? ;‘l——fRemms quoted string 1

values from 00025 to .00128 seconds
(*Does not include the :STATe command)
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LD~ = SCALe r—w{POWer - spacem " e 1dBidiy  m{ o
Pt Beal ‘

+» 2dBidiv ¥

v

Se S dBidiv

W

-+ 7w Retumns queted string |

- I - - £
G ree tns (T

- L
“--< Z s _>‘E
= Sus
;‘>< 10ns )\}
ih-( 20 ns >}
™.

“»  S0ms

(PHASe m<space w1 1Rad
b 2mRad
b 5 mRad

< 10mRad
e 20 mRad

~= 50 mRad :'

a-( ? = Returns quoted siring

FTIARQRIA
\’-t\,THESh.luf% )

values from -30.0 10 0.0 dB
{*Does not inciude the :STATe command)

“m{TRIGger j—»{"ARM

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

=(DARM g

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

{/gGENeratm(ir) p '"fc ONTrolj - space}» ﬁ Data > /n—’\’}? ------ i
' | e BbNo
e Noie
i /?:L—-ERetumq quoted string L

[ f-><ﬂ Zeroes :->——(rw:/:\<«
~C Bt
P Random >/}
»{ ' Data Buff y

Bats Sour;

S RATE \; — /ggmégée\--‘ \;.Q 14.4 Kbps >/,_, /,
e 9.6 Kbps }’

~an{_ ’? F -w| Returns quoted string 3

P Space ,4\_ Mw-\ Fwd > ‘e,

__/ ; s
_ ‘ >< Rev

el 7)) _-={Returns quoted string

values from -3 to +
(*Does not include the :STATe command)

g BQI D)
o

e Returns quoted steing

e
\_
"‘”\

-—\pace M -\ f>< Enable > (v-{’}
| T Nat o

|
\wr? )= Returns quoted string ;
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Real Number Setting Syntax

ous Syntax

.

This is a duplicate of the syntax diagram in the Test Set’s User’s Guide.

S0

+-(UNITs ) - space)r > HP-IB uits >’
LC?_}-M Returns HPIB units ;

£
y

ie>b< reel value 3 ;
'\'>Qmits>j

B N G S

s . .
\»{ 7 e Returns units 1

< space rw< Value - -
o eumis Y
e UP e A
S DOWN ———

} P
ol 7 b -
e ) —|Re€ums real value

DN ) A T —

r
I
b
H

\-n-s’:_ 7’)—— Retuzns units F
~~(MODE_ = space - LiNear Do
l “+ LOGarithm ">’

| .
‘{2 m{Returns LIN or LOG

-CoN o Y

g r?m};-gRetu;'ns LTord

W
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Muitiple Real Number Setting Syntax
This is a duplicate of the syntax diagram in the Test Set’s User’s Guide.

e J— - T
{EE\{}QHS Syntaj{) .E— :ggg@"--—@nteger value >*-\ Do >< real value

s

H

o
t Py J— -
“od 7 e space = integer value = Retums real value

p

) GRS nger vilue > ) T S —

- fr’:jﬂspa@ wnteger value = Returns units

\'-(_ﬂu\iwcmem)a "-*—<spacwe>->(ml.cger vaiae}ﬁ(:j%eai value : v —7
W ‘ ‘-—Qmitsy

e DOWN - 7

}_/

‘G@ﬁNiiS\'\f@é\/ » integer value>—>@)—>< R

Kh{j)ﬂ space =< integer value_»w| Relurns units o

‘“b{iﬁ}?»@pac@b@nteger value >”'C;\j e ﬁ—>< LiNear >?—~ -------------- -
\ o LOGatithm >

-(U% > 5—@§§:§>' winteger value >*-<,_ ~<HP-1B units_———--
\-b(;}b@ﬁageﬂmteger vaiue>>‘[Rctums 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.

i P

(*Does not include :METer command}

B Vci}v-{:;}q Returns Chan Pwr ADC level in dB below full scele -

(*Does not include :METer commarnd)
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{CANalyzer’

=
\
Lo

.~ ? »~ Read carrier feedthrough in dB b
" —
...... ¥
S —
i
s
. . . —y
¢ :METer comman }
o /\g \h:-:?\;m;-' Read EVM phuse crror in degrees [
Ter command)
e EVM )
—_—
{*Does not inciude ;METer command)
i POWer e pl CAVG \,,,,\,,.,/ v}_, Read average power in watis [
\ A vy | e A .
! e S
(*Does not inclade "METer command}
(2 /,-..| Read channel power in dBm thra IF
L e
(*Poes not include :METer command)
{7 JwRead Rbo in dimensioness units |
Y et
(*Dees not include :METer command)
TTIME w{;OFFSet ---H(lﬂ‘?)x“‘.iwﬁcad time offset in seconds ¥
: g

t include :METer command)
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, “»(:CDANalyzer - n{iADC - -{ ?}»é Quary the ADC Tovel at the D8P in aB S—
— S 1 -
;
R -]
*Does not includs :METer command}
\,.,f\';{: ARRier j;,,/ ‘FEEDthrough :. 77777 - (? )g& Query the messurement carrier feedihrougn in dB
- ) i
w{:ERRor
o A
—
(*Does not include :METer connnand)
ol MARKEr e’ LEVel s ______\_m,..( “';\ | Rerurns the level af carront marker position relative 1o Walsh Code 0 |.,
. AN v | W
(. I
k-.{/:?HASeWW Ai\w»«\» /-V?\‘—»i Returns the phase otfset in Hz af the current marker position relative to -
e Wtk Cotie ©
o Measirericns Sotiing Synmiet o N .
(*Dﬂe not include :METer commarn )
K-I’TTME >X4—«ﬁ‘;\ [ Returns the time offsct in milli-radains &t the current marker position |
e P relative 10 Walsh Code ¢ {
»{TIME .w{ :OFFSet L
L T A ; i ; —
(*Does not include :METer command}
...(:TRACe "l TPOWer '—T"/ 53,; Query all code domain trace points. Returns 64 dB vatucs for power ‘/
- ~ - {7 | measuremonts. [
ETer command)
H(’:TGFFSQI_ m\_\u( '?\ Query ali code domain trace points. Retarns 64 second values for -
R el ‘ — ﬂmmg Feasurements.
‘er conunand}
\.J'?FRRor /\,m%\-{m‘;\ ] Query ali code domain trace points. Returns 64 radain values far phase -
- e [ =" | measurements. i
H .
" N

(*Does not include METer comnand)
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Number Measurement Syntax

This is a duplicate of the syntax diagram in the Test Set’s User’s Guide.

= spac§>'><§{P-f_B units>mm

>_./_ T

o
0

Y T S
. J
e B R N -
o = OFF e
et ‘?)—-—E Returns | or
L sgz;gfé}*{__ R e

;

'\-.(? \;-— Resrns units

" ce>>< real value - _.m?,w./
eunits

2 /a-| Returns real value }
>—_..____

‘Returns units
?‘}—-f Returns L or 0 2

\a»<: OFF >m/

K—(]_}*;Retums lor0 |
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X :{METer < - 5 T><: 1 m‘/\ﬁﬁ(ﬁ,Jﬁ_,{
T ——— i | . o
= STATe Lo oN
M~ 0 O d
~ = OFF >
\ﬂ/\z}w»EReiums lorQ |
,WM%\,{ real value >r\' e
w .
><w units
S (’Jk\,a—né Returns real value }
Cm(DUNIS)— mpaosm | unts
‘\v-c(?}—-if{etums units ’
" /“‘?\?«ﬂ.Retums integer value }/
o nits
-C;> Returns real value -

N _
! 7 = Returns units I

=  ON Y
-0 >
- OFF
» Returns 1 or | L/
N -
B oN Y
- 0 P —
e OFF >

\“"\-.5'1 Ate )

\u<:€:‘.4.n| Returns 1 or O I
m(UNITs ) /
\“H:_?:. - Retuns HP-18 units -
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The Instruments

The Cellular
Adapter

Downconverts the 114.3 MHz IF inpus 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 2 CDMA spread spectrum signal centered around the
Test Set’s RF generator frequency setfing. 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 tigger measure-
ments.

Accepis 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 RE 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.
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The instrumenis

Leafivlar Adapter
CDMA Rata Source }
| REVERSBE Data Source |
LINK Singk ; i
L onanes Eif:la?s.:rg:m # of Frames Start Frame
CODER
_ldle
e - AT e BEDE  D11101011001 11
§ COMA GENERATOR ,7
; Data Q
i
Bata Source | gl
Ext
DATAIN s D i
& TPHLOTPN
Zsroos SEQUENCE
GENERATO WEM
Evan Sec In S
Enable/Not
EYEn N Offset | | SYHC | >
ECRYNC 0 — PULSE —@ | RE gynih Ref
| SYNTHESIZER
COMA ] R
TIMEBASE » 5 Ll
IN ’ - CDMA T8
internal
>
Tas! Sel
[Rhe ] || Frequency Errer
<g>o< r;\ - VAN - t S
S ) p b T 7
Time Otfset f usd Carrior Feadthry [T
Tune Freg ! Synth Ref Maas intv Anslyzor To Soreen
863315080 H Arm Mads
[L2F3] @ Singlefzont:
Input Adten g CDMA T Gain Dissrm
adts [Rirtnitakd
~—— Quat Bvant
Input Peri Anl BIr Trig Evant
B & o
| Anl Special
Atten Hold DETECTOR & >
0 l AT e DET OUT DET OUT
o A ; s N
RF INOUT iy — B 4 8 ) Tune Fre < "
Vinput Bort || Input Atten - ki 114.3 Mriz IF GUT 1143 MHz (F QUT
| ] " - * 850.000006
in/Ant i e Mtz
ANT I i - |
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Timing Diagrams

Frame Clock
Timing

The following diagram shows the timing relationship between the sync pulse and
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/SYNCG

Rear Panel
CDMACLOCK QUTPUTS ¢

1.2 us

A

Y

Pilot PN Sequence
Timing

The following diagram shows the timing relationship between the 27 ms CDMA
frame clock and the first chip of each pilot PN sequence at the Test Set’s RF IN/

OUT port. The PN 0ffset field is set to its defanlt value of zero.
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27 ms
CDMA CLOGK £
QUTPUT sy

Gen Dir
Fwd/Rev :
i .-v
: L
PN Seguence referenced : =§
at Test Set's RF IN/OUT. z
£
Q
Gen Dir
Fwd/Rev

Thning Disgrams

PN Sequence Delay The following diagram shows the effects of changing the PN Offset ficldtoa

(Modified) value other than zero, its default value.
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DSP Analyzer Trigger Event Timing

The CDMA Cellular Adapter makes a measurement when the DSP Analyzer
receives a trigger event. The following section describes trigger 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:
+ The Cellular Adapter is armed,
+ atrgger qualifier occurs (unless None is selecied), and

+ the selected trigger occurs

Qual Event Trig Event

Analyzer

Arm hleas Frame Clocks
Single/Cont b
Disarm .

Levels

Trigger £veni

Frame Clocks

ch8drwi.dsd External 3 »>
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The portion of a digitized waveform acquired by the DSP analyzer when a trigger
event occurs is called the Data Block, The length of the data block is selected in
the Meas Intvl field.

Trigger Event

~Digital Representation
of Waveaform

""coma E)owmconvertec\;
Signal io an IF Waveform
1 e v
| i e
1 v

Meas Intvl F ch7drws.ds4

ms

Minimizing the length of the data block provides faster measurements and a slight
improvement in the allowable margin for trigger event timing. The trade-off is
that minimizing data block’s length decreases measurement accuracy, most
noticeably in phase and frequency error measurements.
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The Correlation After data block acquisition, the DSP analyzer attempts to correlate the data block
Process with the DSP analyzer’s reference signal.

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

The correlation process occurs as follows:

1st

5P analyzer aligns the
Data Block with begining
of DSP Reference Signal

2nd

D8P analyzer adjusis
Data Block o detect
a high correiation

0

|
|
|

=

3rd

A measurement is made
when a high correlation
is detected

If measurements are displayed, adequate correlation between the data block and
some portion of the reference signal was detected.
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CORA and the Problem of Aoooss

CDMA and the Problem of Access

Figure 16

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 a complex system of channelization with
30 kHz channels, commonly called FDMA (Frequency Division Multiple
Access). To maximize capacity, FDMA cellular uses directive antenpas (cell
sectoring) and complex frequency reuse planning.

To further increase system capacity, a digital 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 in time by three users to 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, butin a
much larger bandwidth (1.25 MHz). In CDMA, a single user’s channel consists of
a specific frequency combined with a unique code.

Bower

rowar Time

Frequency

CBMA

SLIDEYTF

Frequenty

Cellular Access Methods
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CDMA also uses sectored cells to increase capacity. One of the major differences
in access is that any CDMA frequency can be used in all sectors of ali cells.

The correlative codes allow each user to operate in the presence of substantial
interference. An analogy to this is a crowded cocktail party, Many people are
talking at the same time, but you are able to understand one person at a time. This
is because your brain can sort out the voice characteristics and differentiate them
from the other talkers. As the 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 a different 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. This will 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 frequencies in 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. This is possible because CDMA is designed to decode the proper signal
in the presence of high interference.

ST FDMA Reuse CDMA Reuse

Figure 17 Ceilular Frequency Reuse Patterns
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The CDMA Signal
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CDMA starts with a narrowband signal, shown here at the full data rate of 9600
bps. This is spread with the use of specialized codes to a bandwidth of 1.23 MHz.
When transmitted, a CDMA signal experiences high levels of interference,
dominated by the coded signals of other CDMA users. This takes two forms,
interference from other users in the same cell and interference from adjacent cells.
The total interference also includes background noise and other spurious signals,
When the signal is received, the correlator recovers the desired signal and rejects
the interference. This is possible because the interference sources are uncorrelated
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:
*  Muliiple 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

An important aspect of CDMA is diversity. CDMA uses three types of diversity:
*  Spatial diversity,
+  Frequency diversity, and

+  Time diversity.

Spatial Diversity Spatial diversity takes two forms:

* Two antennas: The base station uses two receive antennas for greater immunity fo fad-
ing. This is the classic version of spatiai diversity.

s Multiple base stations simulianeously 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 a frame-by-frame basis, every 20 ms.

" Vocoder /
Selector

p ‘:"ﬁ o, F L .
Base Station 1 % Base Station 2
SLIDET TiF
Figure 18 Spatial Diversity During Soft Handoff
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Frequency Frequency diversity is inherent in spread spectrum systems. A fade of the signal is
Diversity less likely than with narrow band systems. Fading is caused by multipath and is a

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 difference in arrival time of two signals. For a | microsecond delay, the notch
will be approximately 1 MHz wide. The TIA CDMA system uses a 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
signals will arrive at the receiver after a much longer delay. This means that only
a narrow portion of the signal is lost.

Amplitude
‘ 1.25 MHz BY¥ SLIDEBTIF
T ——

-
Frequency

Figure 19 CDMA Frequency Diversity

In the display shown, the fade is 200 to 300 kHz wide. This results in a power loss
to a CDMA signal, but could result in a the complete loss of an analog or TDMA
signal.
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Time Diversity

Time diversity is a technique 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 peints in 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
a rake receiver. In addition to the separate correlators, searchers are also used to
look for alternate multipaths and for neighboring base station signals.

: - -
SLIDE1GTIF Frequency

Figure 20

The Rake Receiver
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Reverse Link
Power Control

Chapter 8 CDMA Basics
Powsr Sonbrod

One of the fundamental enabling technologies of CDMA is power control. The
power of all mobile units is controlled so that to arrive at the base station with
equal power levels. In this way, the interference from one umit to another is held
to a minimum.

Two forms of power control are used for the reverse link:

*  Open loop power control, and

+  Closed loop power control,

Open Loop Power Control

Open loop power control is based on the similarity of the loss in the forward path
to the loss in the reverse path (forward refers to the base-to-mobile link, while
reverse refers to the mobile-to-base link).

Open loop control sets the 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 antenna will result in an increase 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 Leoop 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. This is done with a form of
delta modulator. The base station menitors 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 process is 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 less power is typically transmitted
from the mobiles than is the case with analog. The analog radio needs to transmit
enough power to maintain a link even in the presence of a fade. Most of the time it
is transmitting with excess power. The CDMA radio is controlled in real time and
is kept at low power. This has the benefit of longer battery life and smaller, lJower
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 is at 9600 bps when the user is talking. When the
user pauses, or is listening, the data rate drops to only 1200 bps. 2400 and 4800
bps are also used, though not as often as the other two. The data rate is 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 cycle is only
one-eighth that of the full data rate. The choice of time for this duty cycling is
stochastic, so the power is lowered at all times when averaged over many users.
Lowering the transmit power at the mobile reduces the level 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 the forward 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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An important feature of the forward link is the use of Walsh codes. These have
the characteristic of being orthogonal to cach other and to the logical 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, =

W - Wnivn

W, Wy

The variable, n, in this expansion must atways be a power of two. This is seeded
with the one by one matrix, W =0

For n=2

0000
0101
0011
0110

szx W4 =

The TIA CDMA system uses a 64 by 64 Walsh matrix (each Walsh code is 64 bits
long).
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CDMA Forward Link Physical Layer

Voice data at 9600 bps (full rate) is first 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 data is a zero,
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 rate increase of 64 times. The data is
then splitinto 1 and Q channels, and spread with short codes. The final signals are
passed through a low pass filter, and eventually sent to an /Q modulator.

20 msse 1. 2288 Mbps
Blocks
Convolutional Walsh — | Short Code
Encoder Intorleaver Cover 1 5288
% . Ak W M Ak
rale N LS Ny J L/
96 19.2 192 % 102
kbps kbps kbps | kbps i | TN
Voooded | 12208 L FIR |- Q)
QCE) . ol
Speesh L cod ' }Mbps
data ong -ude Waish Code
Sequence ~ Q Short Code
slideifiif 12288 Mbp&
Figure 21 CDMA Forward Link Physical Layer
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Long Code Generation
The Long Code is generated using a 42-bit linear feedback shift register. This is

the master clock and is synchronized in all CDMA radios. A specific mask is
applied to generate a unique long code.

g LONng Code

shided 7.4f

42 bits

User Assigned
i Long Code Mask

Figure 22 Long Code Generation
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Forward Link Channel Format

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.

. AlF's I tza B kbps | | Convert o0 FIRLP Filter & -
Filat Channel Hi) B % PH SpeRig e emefge! DEA CoOmversion | e
Welsh Code 32 T b
'%E' IData
_— . Conwest s KO~ FR | b Filler &
Sync Channel 2% B - :?; I e s Spreading fed THA Comersion _
"" s Q Dats )
Walsh Godas T 7
$ [Dm%
o Comeqt i Qo “TFIRLP Filler & [ /
Paging Channels .225% o ( | (2O gl & PR SpraRnG || DFA Comvorston S
1 4p In¥ Channeis ) s ) O Patsm o
Walsh Codss 8-31, 38-83 .
g S
i : [Dala ;
8.2 Kbps ST A2e ks (Comerlo Qe FIRLP Filter & | -7
Treffic Channels B Iwg & PN Spreading il DIA Comversion -
1 up 12 55 Ghannets Q Dagx stide 8 tif
Figure 23 CDMA Ferward Link Channel Format
Pilot Channel The Pilot channel is unmodulated; it consists of only the final spreading sequence
(short sequences). The Pilot Channel is used by all mobiles linkedto acell as a
coberent 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.
Sync Channel The Sync channel 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
to make a link.
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The Paging channel is the digital control channel for the forward link. Its
complement is the access channel which is the 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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CDMA Reverse Link Physical Layer
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The CDMA reverse link uses a different coding scheme to transmit data. Unlike
the forward link, the reverse link cannot support a pilot channel for synchronous
demodulation (since cach 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 bits at a
time are taken to point at one of the 64 available Walsh codes. The data, which is
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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Base Station Mobile Station
Transmitter Transmitter

Fil‘tered QPSK |
SLIDE20.TIE QPSK

CDMA Modulation Formats

Note that the I/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. This is due to random
nature of adding many signals together.
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CDMA Multiplex Sublayer

Signaling is well 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 a variety 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 a test mode of data
loopback, and data services,

vice Options | Signaling

SLIDEZ1.YIF

Figare 26 CDMA 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. This is
important because any uncorrelated power from the transmitter is interference to
all users of 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 fransmitter.
Varying the level of the test source should also vary the mobile station’s output
power.
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Ten Minutes in the
Life of a CDMA
Mobile

CDMA Call Scenario

Ten Minutes in 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.

TFurn On

System Access: When the mobile first turns on, it must find the best base station.
This is 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 bit 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 Idle State Handoff

The mobile has searchers scanning for alternative Pilot tones at all times. If a Pilot
tone is found from another base station that is strong enough for a link, the mobile
will request a soft handoff. In this case, no call is in process, so it is an idle state
handoeff, This is an active process that updates the location of the mobile to the system,

CDMA Call Initiation

The user then decides to make a call. The number is keyed in and the send key is
hit. This initiates an Access Probe. The mobile uses the Access Channel and
attempts to make contact with the serving base station. As no 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 Access Channel. After
each attempt, the mobile listens to the Paging Channel for a response from the
base station. The base station responds with an assignment to a traffic channel.
This is a Walsh 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 Handeff

During the call, the mobile finds yet another base station with good power. The
mebile makes a request from its serving cell to initiate soft handoff with the additional
cell. The base station passes this reguest to the MTSO (Mebile Telephone Switching
Office) which contacts the second base station and gets a Walsh assignment. This is
sent to the mobile by the first base station. The land link is connected to both base
stations. The mobile combines the signats from both base stations by using the two
Pilot signals as coherent phase references. At the MTSO, the signals are examined
from each base station and the hetter one is chosen for each 20 milliseconds block. As
the signal from the first base station degrades, the mobile will ask that the soft handoff
be terminated, At this peint the mobile is being power controlled by the second base
station (since the first cell probably has a very poor link}. The request is passed from
the second cell through the MTSO, and the first cell stops transmission and reception
of the signal. The mobile is now only on the second cell.

CDMA End of Call

Finally, the call ends. This can be initiated 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 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 IS-97.

The CDMA Signal 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
«+ 1.23MHz»

Figure 27 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 process creates a much wider bandwidth
than a conventional narrowband FM channel would require to transmit at a
similar data rate.

The CDMA system makes up for this apparent inefficiency by transmitting
multiple subchannels on one CDMA frequency assignment simultaneously.
Signal spreading also increases immunity to interference.

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 I make measurements?

Average Power measurements use a special Envelope Detector circuit in the
Test Set that converts the incoming signal to a varying DC voltage. The Cellular
Adapter contains a powerful Digital Signal Processing (DSP) Analyzer that looks
at this voltage and accurately calculates the Average Power of the signal. Thisis a
broad-band measurement; RF signals of any type are included from 30 MHz to 1
GHz.

Channel Power measurements 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 measurements require
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
qualified trigger is referred to as a Trigger Event.

When you make a measurement you must ensure that:

« the DSP Analyzer is receiving an acceptable signal level from the base station, and
« that riggering occurs at the right time,

The first consideration, the input level to the DSP analyzer, is controlled by:

=  The amplitude of the base station’s signal inio the Test Set.

*  (ain 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 bit 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
0 system time.

When does the pilot PN sequence start?

The start of the PN Sequence is defined as the first O-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 DSP analyzer must receive a
trigger near the beginning of a pilot PN sequence received from the base station.
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How do I cause a trigger event to occur near the beginning of my base
station’s pilet PN sequence?

Selecting the 27 ms, 80 ms, or 2 s clock as a trigger 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 a trigger mode. For detailed
descriptions of trigger and trigger qualifier fields, see chapter 4, "CDMA Screens
Descriptions”

1. Select a trigger qualifier.

The trigger qualifier is a precursor to the trigger event. A trigger gualifier of None can
be chosen if a qualifier is not necessary.

2. Select a trigger.

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 a delay (optional)

If you want to generate a trigger after a period of time has elapsed relative to CDMA
frame clocks, an amplitude level, or an external clock signal, select a trigger delay.
The delay period will be relative to the trigger qualifier.

4, Arm the measurement.

You can arm the DSP analyzer manually or you can select continuous measurements,
which makes arming automatic.

The figure below is a graphic ook at trigger and trigger qualifier choices.
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Qual Event Trig Event
Nore | - 27 ms |

Trigger Event

Frame Clocks Frame Clocks

Analyzer
Arm Meas
Disarm

chBdrw1.ds4

Figure 28

Levels

[External ]
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"Trig Event/Qual Event Cheices,

What happens after a trigger event?

After a trigger event, the DSP analyzer compares a portion of the digitized IF
signal from the base station with a replica 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 Crrors, are
displayed on the Test Set,

A detailed explanation of operation is provided; see chapter 2, "Making CDMA
Measorements”
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CDMA Base Station Receiver Test

Test Requirements

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 IS-97.

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
is always 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 frames that contain errors. The measure of quality for the
CDMA receiver is the ability fo 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 the receive antennas, with the
Test Set’s CDMA Generator connected directly to the receiver inputs.

Do I 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. The PN Offset field on the CDMA
GENERATOR screen is used to enter the base station’s PN Offset so the
generator transmits data at the correct time.
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Test Descriptions

How do I 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 IQ modulator where the carrier from the Test
Set is changed into a CDMA signal. All of the controls required for testing
receivers are contained on the CDMA 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 data’s signal power to
the power of the noise that results in a specific Frame Error Rate is the measure of
quality. This "signal-to-noise ratio" is referred as Ey/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 frame error rate of 1% is
reported.
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Chapter & Questions and Anawsrs
Summary

The Cellular Adapter uses digital signal processing to compare a sample of the
base station’s signal with an ideal CDMA waveform.

For Rho 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 Dormain), 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 instroctions, see chapter 2, "Making CDMA
Measurements' and see chapter 3, "Troubleshooting Measurement Problems"
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Installation

This chapter provides instructions for installing the Cellular Adapter onto the Test
Set.

233

[y
=
o
+
]
-
[=]
¥
5
g
=
o
3



https://www.manualsplus.com/

Chapter 10, Instalialion
¢

fnstellation Procedure

Installation Procedure

1. Check your Test Set’s Firmware Revision Number.

If your Test Set’s firmware is not Revision A. 16.00, vou can not use this Cellular
Adapter.
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2. Attach the Cellular Adapter.

Use a T-10 Torx Screwdriver to remove 7the Use a T-10 Torx Screwdriver fo remove the
top front bumpers from the Test Set. Keep the three screws along the top of the rear panel.
screws for attaching the top instrument. Discard these screws; they are not long enough
il 1o reuse. .
- .

-

VAVAGLOEEHS00 ]
0200000G0RARTNOROET0
909000BGEEER0I00EO0RRT

LO000B0EE0E500CA00000
HOBOGBLLONIGOATEBO0DY

Qo0
B0

Place the instrument on top of the the Test Set as shown below. Use the screws you removed in step 1 o
attach the instruments together at the front. Use the the three new screws (T140, 15 cm) to attach the
instruments at the rear.

Attach at the Front Attach at the Rear

CODIVOCIALVOGD.
PRLIORROCIALTIDC0DS
|2 BOGLEHJOOEHBGLISIO0
GCE0OR00R 0000000090

~ :

B e | S T GREON0BEEO000CISBOOn
m%% r E;:,J GOCEO0GARIAGE00DOOReD
[ o

R BEGO8000I00C0A080T000

Cellular Adapter Cable Fest Set
i SYNTH REF IN BNC to BNC 10 MHz OUT
2 CW RFIN SMC to SMC CW RFQUT
3 114.3 MHz IF IN SMC 10 SMC 114.3 MHz OUT
4 IQRFOUT SMC to SMC IQRFIN
3 AUX DSP In SMC to SMC DET OUT
6 CONTROL I/O 45 pin bus CONTROL I/O
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3. Attach the Cellular Adapter.

Power-up the instruments and follow the instructions below.

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

TEBTR [Mair Henu)

Flease select o srocedurs to locd. HRun Test |
doont inuz |

LEARD TEST PEOCEDURE:

Gelect Frocedure Locasion: (e lp

Jelect Frocedurs Filengmes  Librarys Frosrant

Descriptiont

CUSTGHIZE YEST PROCEDURET SET UF TEST BET:

Position cursor at Select Procedure Location: n Position cursor at ROM and select it.
and select it,

Positio Positio

Select Select
Position cursor at Select Procedure H Position cursor at PER CALD and select it.
Filename: and select it
Positio Positio .
¥ {’ - sholoes:
! 3 dure Fllename:: L5 i
Select ’ Select
e G
Position cursor at Run Test and select it. Follow the on-screen instructions to complete
& exit the calibration process.
Positio

{l&
a2y

Wait for Test Set
Sgicct

@ {o prompt.
N

236


https://www.manualsplus.com/
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Access Channel A reverse CDMA chan-
nel used by mobile stations for communi-
cating to the base station. The access
channe! 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 Tesi Set into discrete
time data for analysis. .

CDMA Channel The set of channels
transmitted from the base station and the
mobile stations on a given frequency. See
also forward CDMA channel and reverse
CDMA channel.

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 also incorporated that is capabie of
generating calibrated E,/N signals. .

Channel A transmission path between two
points. Itis usually the smailest subdivision
of a particular fransmission system by
means of which a single type of communi-
cation service is provided.

Code Channel A subchannel of 2 forward
CDMA channel. A forward CDMA chan-
nel contains 64 code channels. Code chan-
nel zero is assigned to the pilot channel.
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 a sync channel or a traffic channel.
The remaining code channels may be as-
signed to fraffic channels.

Code Division Multiple Access (CDMA)
A technique for spread-spectrum, multi-
ple-access digital communications that cre-
ates channels through the use of unigue

code sequences.

Code Domain Analyzer An instrument
that measures individual Walsh Channel
characteristics in a CDMA channel. The
Cellular Adapter can display all 64 Walsh
Channels in a received signal and display
their power, phase, and timing relationship.
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Data Block The sampled and quantized
record of a portion of the IF waveform at the
input to the DSP analyzer. The data block’s
length is determined by the Interval
field on the CDMA ANALYZER screen.

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

dB 1 A measure of electrical field
strength in term of its ratio (in dB) to one
microvolt/meter.

dBW A measure of power expressed in
terms of ifs ratio (in dB) 1o one Watt,

DSP Analyzer A functional block in the
CDMA Cellular 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 applies digital
signal processing algorithms to the resulting
discrete time data, Measurement results are
sent to the Test Set and displayed on the
CIDMA ANALYZER screen or CODE DO-
MAIN ANALYZER screen,

Eb The energy in an information bit.

E; /Ny The ratio between the energy of
each information bit (E,) and the noise
spectral density (N). This ratio is usually
expressed in dB.

Even-Second Clock A clock that occurs
every two seconds.
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FIR Filter Finite Impulse Response filter.
This is a filter for which the output, in re-
sponse o an impulse input, totally dies
away after a finite time interval, The term
1s usually used in reference to a digital 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 a particular pilot PN offset. The
code channels are associated with the pilot
channel, sync channel, paging channels, and
traffic channels. The forward CDMA chan-
ne} 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 as the total number of channels, includ-
ing the pilot channel, is no greater than 64,

Forward Link The link 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 traffic from the
base station to the mobile station.

Frame A basic timing interval in the sys-
tem. For the Access channel, paging chan-
nel, and traffic channel, a frameis  20ms
long. For the sync channel, a frame is
26.660...ms long.

Frame Clocks A phase-locked loop in the
CDMA Cellular Adapter that provides the
following CDMA clocks for internal or ex-
sernal {through the rear-panel, 9-pin con-
nector) use:

«  2second

« 80
miliisecond

« 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
2421 that is used for scrambling on the for-
ward CDMA channel and spreading on the
reverse CDMA channel. The long 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 provides limited privacy
and prevents the 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 systemn and mobile station de-
pendent values 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.

Mceps 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 associated with one modulation symbol.
On the forward traffic channel, each code
symbaol (when the data rate is 9600 bps) or
each repeated code symbol (when the date
rate is less than 9600 bps) is one modulation
symbol.
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Offset Quadrature Phase Shift Keying
(OQPSK) A form of modulation that ap-
plies different data sequences to two carri-
ers separated by 90°. The two different data
sequences are staggered by half a moduia-
tion symbol time. See Also Quadrature
Phase Shift Keying.

Orthogonal Spreading The application of
Walsh functions to baseband CDMA sig-
nals. On the forward channel, Walsh func-
tions provide channelization. On the reverse
channel, Walsh codes provide a 64-ary
moedulation 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-
quence, spread-spectrum signal fransmitted
continuously by each CDMA base station.
The Pilot channel allows a mobile station to
acquire the timing of the forward CDMA
channel, provides a phase reference for co-
herent demodulation, and provides a means
for signal strength comparisons between
base stations for determining when to hand-
off.

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

Pilot PN Sequence Offset Index The PN
oifset in units of 64 PN chips of a pilot, rel-
ative to the zero offset pilot PN sequence.

PN Chip The time duration of one binary
bit in the PN sequence, which is equal to the
reciprocal of the frequency at which the PN
sequence generator operates. For example,
if the PN generator operates at 1.2288 MHz,
then a PN chip is 813.802...0s.

PN Sequence Literally "pscudo-noise se-
guence.” A periodic binary sequence (with
"0" mapped to 1, and "1" mapped to -1).
Typically a PN sequence has good aatocor-
relation which (when normalized) equals 1
for zero shift between the two sequences,
and -1/N, where N is the 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-
quence is synchronized at the Test Set’s RF
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
90 = .

Quadrature Spreading Frequency

spreading performed using pilot PN se-
quences at a 1.2288 Mcps rate. Also re-
ferred to as "short sequence spreading”.

Reference Signal A replica of the ideal
CDMA waveform. The reference signal re-
sides on the Cellular Adapter’s DS analyz-
erand is correlated with a signal-under-test
to determine waveform accuracy and timing
offset,

Reverse CDMA Channel The CDMA
channel from the mobile station to the base
station. From the base station’s perspective,
the reverse CDMA channel is the sum of all
mobile station transmissions on a CDMA
frequency assignment.

Reverse Link The link direction from the
mobile station o the base station. Also re-
ferred to in satellite communications tech-
nology as the uplink.

Reverse Traffic Channel A reverse
CDMA channe! 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 synchronizes the
mobile station with the base station.

Sync Pulse A pulise that 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
Ieap 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.
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Traffic Channel A communication path
between a mobile station and a base station,
used primarily for communicating service-
option related traffic. The term traffic chan-
nel implies a forward traffic channel and re-
verse traffic channel pair, See also forward
traffic channel and reverse traffic channel.

Traffic Channel Preamble A sequence of
all-zero frames that is sent at the 9600 bps
rate by the mobile station on the reverse
traffic channel. The traffic channel pream-
ble is sent during initialization of the raffic
channel when the mobile station is in the
traffic channe! initialization substate of the
mobile station conitrol on the traffic channel
state.

Trigger Event Trigger eventdescribes the
operating state of the DSP analyzer at the
time a qualified 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 scale that
has the same rate as atomic time. UCT is
corrected by step adjustments of exactly one
second as needed to remain within 0.9 sec-
onds of astronomical time.

Walsh Chip The shortest identifiable
component of a Walsh function, The are 2
Walsh chips in one Walsh function where N
is the order of the Walsh function. On the
forward CDMA channel, one Waish chip
equals 1/1.2288 MHz, or 813.802.. .ns. On
the reverse 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 mutuaily
orthogonal CDMA signals. In the CDMA
system, acode channel is formed by a
Walsh cover.

Walsh Function One of 2" sime-orthogo-
nal binary functions (note that the functions
are orthogonal after mapping "0" to 1, and
1" 10 -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 Systemn Time
such that the first chip on every even-sec-
ond mark is the "1" following the fifteen
consecutive "("s.
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Symboks
# of Frames, 116
data source, 118

Momerics
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, 11
ADCfs, 130
Ampl Hi, 96
trigger qualifier, 111
Ampl Lo, 96
trigger qualifier, 111
Ampi Mid
trigger qualifier, 111
Ampiitade, 116
AmplMid, 96
analog-to-digital converter
definition, 237
Analyzer, 126
Anl Dir, 106
Anl Special, 107
Arm Meas, 106
arming
code domain analyzer, 126
attenuator, 108
AUX DSPIN
conngctor, 140
average power
measuring, 30
averaging
measurements, 129
Avg Pwr, 101
AWOGN generator, 119

245



https://www.manualsplus.com/

index

B

Bypass
CW RF Path, 117
bypass IQ modulator, 117

£
calibration
channel power measurement, 114
call initiation, 221
CDMA
analyzer control, 10¢
capacity, 203, 224
compared to analog FM, 203
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 OUTPUTS
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 Cal, 114
closed loop
power controi, 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
Cong, 106
CONTROL 1/O, 141
Controis
code domain analyzer, 123
correlation
data, 199
CW RFIN, 142
CW RF Path, 117
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data block, 197
definition, 238
data block acquisition, 197
data block length, 109, 110, 127
Data Baff
data source, 118
data buffer, 119
data buffer source, 118
DATAIN
connector, 142
Data Source, 118
Delay, 96
delay
trigger, 113
DIAGNOSTIC MONITOR OUT
connector, 143
digital signal processor
definition, 238
Disarm, 106
diversity
frequency, 207
spatial, 206
fime, 208
DSP analyzer
definition, 238

"
Eb_
definition, 238
E B /NDO
definition, 238
Eb o, 119
encoding, 210
end call, 221
EQ Filter, 118
error vector magnitude
measuring, 33
Even SecIn, 108, 119
EVEN SECOND/SYNC
¢onnector, 143
EVEN SECOND/SYNCIN
connector, 108, 119
EVM, 104
evm
measuring, 53
Ext
data source, 18
External, 96
external
trigger qualifier, 111
external clock, 96
external reference, 112, 117, 121

i
fading, 207
Fast Power, 124
FDMA
description, 202
finite inpuise response filter
definition, 239
FIR filter
definition, 230
forward CDMA channel
definition, 239
forward link, 106
channel format, 214
definition, 239
physical iaver, 212
forward traffic chansel
definition, 239
frame
definition, 239
frame clocks
definition, 239
timing diagram, 154
frame delay
timing diagram, 194
frequency diversity, 207
frequency division multiple access, 202
frequency reuse patterns, 203
FUSE, 148
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Gain, 168, 130 handoff

Gen Dir, 119 idle state, 221
Gen Mode, 119 soft, 221

HP-IB syntax, 149

H

1 Baseband Qut

connector, 143
idle state handoff, 221
intfiating a call, 221
Input Atts, 108
input level, 54
Input Post, 109
interference, 204
Enterval, 127
interval, 197
1Q

CW RF path, 117
IQ modulator, 117
IQREOUT, 144
IQ RFOUT

connector, 117

248


https://www.manualsplus.com/

Index

i

level, 108, 110, 130, 132
input, 94

long code, 213
definition, 240

long code mask
definition, 240

I~ 132

Magnitude Error, 104
Main, 126
MAINS (LINE) Power, 144
Marker, 131
Mceps
definition, 240
Meas Intvi, 109
Measurement, 126
measurement interval, 109
measurements
how to make, 225
types, 101
modulation
OQPSK, 119
QPSK, 119
modulation symbol
definition, 240

Num Awvgs, 129

number of averages, 129

number of frames, 116
data source, 118
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offset
PN, 109, 120, 127
time, 124, 128, 129
offset quadrature phase shift keving
definition, 241
open loop
power controi, 200
Operation Status Register Group, 158,

161, 165
accessing registers contained in, 159,
163, 167
Condition Register bit assignments,
139, 162, 166

OQPSK, 119,216
definition, 241
OQPSK moduiation, 119
orthogonal
definition, 211
orthogonal spreading
definition, 241
Chutput Port, 120

Eﬁk
paging channel, 215
definition, 241
Phase, 132
phase
code domain, &0
Phase Error, 104
phase error, 124
Phase Scale, 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, 126, 127

PN sequence, 241
PN sequence delay

timing diagram, 194, 193

power
average, 30
channel, 38

code domain, 60, 123
display resolution, 132

power control, 209
closed loop, 209
open joop, 208
reverse link, 209

power indicator, 147

power measurement
zero, 110

programming, 1449

Pwr Gain, 110

Pwr Ingvl, 110

Pwr Scale, 132

Pwr Zero, 110

&

QQ Baseband Qut, 145
connector, 143

QFSK, 119,218
definition, 242

QPSK modulation, 119

quadrature phase shift keying
definition, 242

quadrature spreading
definition, 242

Qual Event, 111

Quatifier, 96
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rake receiver, 208
random
data source, 118
receiver fest
performance in additive noise, 72
sensitivity, 82
REF UNLOCK indicator, 147
reference
frequency, 167
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
physical layer, 216
power control, 209
reverse affic channe!
definition, 242
RF Gen Freg, 120
RF In/Ant, 126
RF input, 109, 126
RF loopback
test procedure, 23
RF output, 120
Rho, 102
rho
measuring, 53

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, 163
status registers in Test Set, 156
structure overview, 156
sync channel, 214
definition, 242
syac pulse, 226
definition, 242
syniax 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

TDMA
description, 202
Test Set
status registers, 156
Threshold, 127
Time, 132
time diversigy, 208
time division rmudtiple access, 202
Time Offset, 128, 129
Time Scale, 132
fimebase
external, 107, 116
internal, 107, 116
timing
code domain, 60
timing diagrams, 194
raffic 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
{riggeriag, 96, 111,113,134
froubleshooting, 91
Tune Freg, 113, 126
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UCT
definition, 243

Universal Coordinated Time
definition, 243

v
vocoder, 210

W
Walsh Chan, 131
Walsh chip
definition, 243
Walsh codes, 211
Walish cover
definition, 243
Waish function
definition, 243
Walsh symbot
definition, 243
waveform quality
measuring, 53
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zero offset pilot
definition, 243
Zeroes
data source, 118
Zeroing
power meter, 11(
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