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Preface

About this Manual

1 Preface

1.1 About this Manual

This R&S FSWG-K82/-K83 User Manual provides all the information specific to the
cdma2000 applications. All general instrument functions and settings common to all
applications and operating modes are described in the main R&S FSW User Manual.

The main focus in this manual is on the measurement results and the tasks required to
obtain them. The following topics are included:

Welcome to the cdma2000 Measurements Application
Introduction to and getting familiar with the application

Measurements and Result Displays
Details on supported measurements and their result types

Measurement Basics
Background information on basic terms and principles in the context of the measure-
ment

Configuration + Analysis
A concise description of all functions and settings available to configure measure-
ments and analyze results with their corresponding remote control command

Optimizing and Troubleshooting the Measurement
Hints and tips on how to handle errors and optimize the test setup

How to Perform Measurements in cdma2000 Applications
The basic procedure to perform each measurement and step-by-step instructions for
more complex tasks or alternative methods

Measurement Examples
Detailed measurement examples to guide you through typical measurement scenar-
ios and allow you to try out the application immediately

Remote Commands for cdma2000 Measurements

Remote commands required to configure and perform cdma2000 measurements in
a remote environment, sorted by tasks

(Commands required to set up the environment or to perform common tasks on the
instrument are provided in the main R&S FSW User Manual)

Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

Annex
Reference material

List of remote commands
Alpahabetical list of all remote commands described in the manual

Index

|
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Documentation Overview

1.2 Documentation Overview

The user documentation for the R&S FSW consists of the following parts:

e "Getting Started" printed manual
e Online Help system on the instrument

e Documentation CD-ROM with:
— Getting Started

— User Manuals for base unit and options
— Service Manual

— Release Notes

— Data sheet and product brochures

Online Help

The Online Help is embedded in the instrument's firmware. It offers quick, context-sen-
sitive access to the complete information needed for operation and programming. Online
help is available using the % icon on the toolbar of the R&S FSW.

Getting Started

This manual is delivered with the instrument in printed form and in PDF format on the
CD. It provides the information needed to set up and start working with the instrument.
Basic operations and handling are described. Safety information is also included.

The Getting Started manual in various languages is also available for download from the
R&S website, on the R&S FSW product page at http://www2.rohde-schwarz.com/prod-
uct/FSW.html.

User Manuals
User manuals are provided for the base unit and each additional (software) option.

The user manuals are available in PDF format - in printable form - on the Documentation
CD-ROM delivered with the instrument. In the user manuals, all instrument functions are
described in detail. Furthermore, they provide a complete description of the remote con-
trol commands with programming examples.

The user manual for the base unit provides basic information on operating the R&S FSW
in general, and the Spectrum application in particular. Furthermore, the software func-
tions that enhance the basic functionality for various applications are described here. An
introduction to remote control is provided, as well as information on maintenance, instru-
ment interfaces and troubleshooting.

In the individual application manuals, the specific instrument functions of the application
are described in detail. For additional information on default settings and parameters,
refer to the data sheets. Basic information on operating the R&S FSW is not included in
the application manuals.

All user manuals are also available for download from the R&S website, on the R&S FSW
product page at http://www2.rohde-schwarz.com/product/FSW.html.
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1.3

1.31

1.3.2

Conventions Used in the Documentation

Service Manual

This manual is available in PDF format on the CD delivered with the instrument. It
describes how to check compliance with rated specifications, instrument function, repair,
troubleshooting and fault elimination. It contains all information required for repairing the
R&S FSW by replacing modules.

Release Notes

The release notes describe the installation of the firmware, new and modified functions,
eliminated problems, and last minute changes to the documentation. The corresponding
firmware version is indicated on the title page of the release notes.

The most recent release notes are also available for download from the R&S website, on
the R&S FSW product page at http://www2.rohde-schwarz.com/product/FSW.html >
Downloads > Firmware.

Conventions Used in the Documentation

Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description

"Graphical user interface ele- All names of graphical user interface elements on the screen, such as dia-

ments" log boxes, menus, options, buttons, and softkeys are enclosed by quota-
tion marks.

KEYS Key names are written in capital letters.

File names, commands, File names, commands, coding samples and screen output are distin-

program code guished by their font.

Input Input to be entered by the user is displayed in italics.

Links Links that you can click are displayed in blue font.

"References" References to other parts of the documentation are enclosed by quotation
marks.

Conventions for Procedure Descriptions

When describing how to operate the instrument, several alternative methods may be
available to perform the same task. In this case, the procedure using the touchscreen is
described. Any elements that can be activated by touching can also be clicked using an
additionally connected mouse. The alternative procedure using the keys on the instru-
ment or the on-screen keyboard is only described if it deviates from the standard oper-
ating procedures.

|
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2 Welcome to the cdma2000 Applications

The cdma2000 options are firmware applications that add functionality to the R&S FSW
to perform measurements on downlink or uplink signals according to the cdma2000
standard.

R&S FSW-K82 performs Base Transceiver Station (BTS) measurements on forward link
signals on the basis of the 3GPP2 Standard (Third Generation Partnership Project 2).

R&S FSW-K83 performs Mobile Station (MS) measurements on reverse link signals on
the basis of the 3GPP2 Standard (Third Generation Partnership Project 2).

The measurements are based on the "Physical Layer Standard for cdma2000 Spread
Spectrum Systems Release C" of version C.S0002-C V1.0 dated May 2002 and "Rec-
ommended Minimum Performance Standard for cdma2000 Spread Spectrum Base Sta-
tions" of version C.S0010-B dated December 2002. This standard has been adopted by
the following authorities with the specified norm:

TIA: TIA/EIA-97-E dated February 2003 (also known as 1S-97-E)

Reference made to the cdma2000 specification in the following text alludes to these
standards.

The application firmware R&S FSW-82 supports radio configurations 1to 5 and 10. Thus,
IS95A/B signals conforming to radio configurations 1&2 can also be measured with this
application firmware. Channels and modulation types of the 1xEV—- DV enhancement are
supported as well.

The application firmware R&S FSW-83 supports the radio configurations 3 and 4. Apart
from cdma2000 reverse link signals, the 1xXEV-DV reverse link channels of Release C
are also supported. Code Domain Analysis is also possible at signals where the pilot
channel is active in at least one of the captured power control groups (pilot gating).

In addition to the code domain measurements described in the cdma2000 standard, the
cdma2000 applications feature measurements in the spectral range such as channel
power, adjacent channel power, occupied bandwidth and spectrum emission mask with
predefined settings.

This user manual contains a description of the functionality that the applications provide,
including remote control operation.

All functions not discussed in this manual are the same as in the base unit and are
described in the R&S FSW User Manual.

The latest version is available for download at the product homepage (http://www2.rohde-
schwarz.com/product/FSW.html).

Installation

You can find detailed installation instructions in the R&S FSW Getting Started manual or
in the Release Notes.

User Manual 1173.9334.02 — 05 9
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Starting the cdma2000 Applications

2.1 Starting the cdma2000 Applications

The cdma2000 measurements require special applications on the R&S FSW.

To activate the cdma2000 applications

1. Press the MODE key on the front panel of the R&S FSW.

A dialog box opens that contains all operating modes and applications currently
available on your R&S FSW.

2. Select the "cdma2000 BTS" or "cdma2000 MS" item.

&
CDMA2000 BTS CDMA2000 MS

The R&S FSW opens a new measurement channel for the cdma2000 application.

The measurement is started immediately with the default settings. It can be configured
in the cdma2000 "Overview" dialog box, which is displayed when you select the "Over-
view" softkey from any menu (see chapter 5.2.2, "Configuration Overview",

on page 50).

Multiple Measurement Channels and Sequencer Function

When you activate a cdma2000 application, a new measurement channel is created
which determines the measurement settings for that application. The same application
can be activated with different measurement settings by creating several channels for
the same application.

The number of channels that can be configured at the same time depends on the available
memory on the instrument.

Only one measurement can be performed at any time, namely the one in the currently
active channel. However, in order to perform the configured measurements consecu-
tively, a Sequencer function is provided.

If activated, the measurements configured in the currently active channels are performed
one after the other in the order of the tabs. The currently active measurement is indicated
by a €& symbol in the tab label. The result displays of the individual channels are updated
in the tabs (including the "MultiView") as the measurements are performed. Sequential
operation itself is independant of the currently displayed tab.

For details on the Sequencer function see the R&S FSW User Manual.

2.2 Understanding the Display Information

The following figure shows a measurement diagram in the cdma2000 BTS application.
All different information areas are labeled. They are explained in more detail in the fol-
lowing sections.
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Understanding the Display Information

(The basic screen elements are identical in the cdma2000 MS application.)

Multiview =

Ref Level

1 Code Domain Power 9

1 = Channel bar for firmware and measurement settings

2 = Window title bar with diagram-specific (trace) information

3 = Diagram area with marker information

4 = Diagram footer with diagram-specific information, depending on measurement
5 = Instrument status bar with error messages, progress bar and date/time display

MSRA operating mode

In MSRA operating mode, additional tabs and elements are available. A colored back-
ground of the screen behind the measurement channel tabs indicates that you are in
MSRA operating mode. RF measurements are not available in MSRA operating mode.

For details on the MSRA operating mode see the R&S FSW MSRA User Manual.

Channel bar information

In cdma2000 applications, the R&S FSW shows the following settings:

Table 2-1: Information displayed in the channel bar in cdma2000 applications

Ref Level Reference level

Freq Center frequency for the RF signal

Att Mechanical and electronic RF attenuation

Channel Channel number (code number and spreading factor)

PCG Power control group (see chapter 4.1, "PCGs and Sets", on page 34)
Power Ref Reference used for power results

SymbRate Symbol rate of the currently selected channel

In addition, the channel bar also displays information on instrument settings that affect
the measurement results even though this is not immediately apparent from the display

User Manual 1173.9334.02 — 05 11
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Understanding the Display Information

of the measured values (e.g. transducer or trigger settings). This information is displayed
only when applicable for the current measurement. For details see the R&S FSW Getting
Started manual.

Window title bar information

For each diagram, the header provides the following information:

1 Code Domain Power

Fig. 2-1: Window title bar information in cdma2000 applications

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

5 = Detector

Diagram footer information

The diagram footer (beneath the diagram) contains the following information, depending
on the evaluation:

Status bar information

Global instrument settings, the instrument status and any irregularities are indicated in
the status bar beneath the diagram. Furthermore, the progress of the current operation
is displayed in the status bar.

|
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Code Domain Analysis

3 Measurements and Result Displays

The cdma2000 applications provide several different measurements for signals accord-
ing to the cdma2000 standard. The main and default measurement is Code Domain
Analysis. In addition to the code domain power measurements specified by the cdma2000
standard, the cdma2000 applications offer measurements with predefined settings in the
frequency domain, e.g. RF power measurements.

For details on selecting measurements see "Selecting the measurement type"
on page 47.

Evaluation methods

The captured and processed data for each measurement can be evaluated with various
different methods. All evaluation methods available for the selected cdma2000 mea-
surement are displayed in the evaluation bar in SmartGrid mode.

The evaluation methods for CDA are described in chapter 3.1.2, "Evaluation Methods for
Code Domain Analysis", on page 16.

o Code DOmMain ANAIYSIS.....ccueuiuiuiuiiiiieie e i e et e e e e e e e e e e e e e e e e e e ————— 13
@  RF MEASUMEMENTS. ... e s e e e e e e e e e e e e e e e e e e e eeeeee e esrnnnnanaaan 26

3.1 Code Domain Analysis

The cdma2000 firmware applications feature a Code Domain Analyzer. It can be used
used to perform the measurements required in the cdma2000 standards with regard to
the power of the different codes and code channels (concentrated codes). In addition,
the modulation quality (EVM and RHO factor), frequency errors and trigger—to—frame
time, as well as the peak code domain errors are determined. Constellation evaluations
and bitstream evaluations are also available. Furthermore, the timing and phase offsets
of the channels to the pilot can also be calculated. The observation period can be set as
multiples of the power control group (PCG).

Basically, the firmware differentiates between the following result classes for the evalu-
ations:

e Results which take the overall signal into account over the whole observation period
(all PCGs)
e Results which take the overall signal into account over a power control group (PCG)

e Results which take one channel into account over the whole observation period (all
PCGs)

e Results which take one channel into account over a power control group (PCG)
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3.141

Code Domain Analysis

SCPI command:

CONF:CDP:MEAS CDP, see CONFigure:CDPower [:BTS] :MEASurement
on page 131

o Code Domain Parameters........oouuiiiiiiiiiieie ettt 14
e Evaluation Methods for Code Domain Analysis..........cccceviiiieieiieniiiiieeeee e 16

Code Domain Parameters
In the Result Summary, three different types of measurement results are determined and
displayed:

e General results for the current set
e PCG results for the current set and PCG
e Channel results for the selected channel

In the Channel Table, channel results for all channels are displayed.

General Results

Under "General Results", the measurement results that concern the total signal (that is,
all channels) for the entire period of observation (that is, all PCGs) are displayed:

Table 3-1: General code domain power results for the current set

Parameter Description

Carrier Frequency Error | Shows the frequency error referred to the center frequency of the R&S FSW. The
absolute frequency error is the sum of the frequency error of the R&S FSW and
that of the device under test. Frequency differences between the transmitter and
receiver of more than 1.0 kHz impair synchronization of the Code Domain Power
measurement. If at all possible, the transmitter and the receiver should be
synchronized.

The frequency error is available in the units Hz or ppm referred to the carrier fre-
quency.

Chip Rate Error Shows the chip rate error (1.2288 Mcps) in ppm. A large chip rate error results in
symbol errors and, therefore, in possible synchronization errors for Code Domain
Power measurements. This measurement result is also valid if the R&S FSW could
not synchronize to the cdma2000 signal.

Trigger to Frame Reflects the time offset from the beginning of the recorded signal section to the
start of the first PCG. In case of triggered data recording, this corresponds to the
timing offset:

timing offset = frame trigger (+ trigger offset) — start of first PCG

If it was not possible to synchronize the R&S FSW to the cdma2000 signal, this
measurement result is meaningless. For the "Free Run" trigger mode, dashes are
displayed.

Active Channels Specifies the number of active channels found in the signal. Detected data chan-
nels as well as special channels are regarded as active. With transmit diversity,
the result applies to the selected Antenna Diversity - Antenna Number.

PCG Results

PCG results concern the total signal (that is, all channels) for the selected PCG.

|
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Code Domain Analysis

Table 3-2: Code domain power results for the current PCG

Parameter Description
Total Power Shows the total power of the signal.
Pilot Power Shows the power of the pilot channel. If antenna 2 is selected, the power of the F-

TDPICH is displayed, in all other cases that of the F-PICH. For details on antenna
selection refer to "Antenna Diversity - Antenna Number" on page 53.

RHO Shows the quality parameter RHO. According to the cdma2000 standard, RHO is
the normalized, correlated power between the measured and the ideally generated
reference signal. When RHO is measured, the cdma2000 standard requires that
only the pilot channel be supplied.

Composite EVM The composite EVM is the difference between the test signal and the ideal refer-
ence signal. For further details refer to the Composite EVM result display.

1Q Imbalance Shows the IQ imbalance of the signal in %.

Offset Shows the 1Q offset of the signal in %.

Channel results

In the Result Summary, channel results of the selected channel and the selected PCG
are displayed.

In the Channel Table, channel results for all channels are displayed. For details see
"Channel Table" on page 17.

Not all channel results displayed in the Result Summary are also displayed in the Channel
Table and vice versa.

Table 3-3: Channel-specific parameters

Parameter Description
Channel Channel number including the spreading factor (in the form <Channel>.<SF>)
Modulation Type (BTS application only):
Displays the modulation type of the channel and PCG: BPSK, QPSK, 8PSK, or
16QAM
Mapping (MS application only):

Indicates the selected branch (I or Q)

Phase Offset Phase offset between the selected channel and the pilot channel

If enabled (see "Timing and phase offset calculation " on page 98), the maximum
value of the phase offset is displayed together with the associated channel in the
last two lines. Since the phase offset values of each active channel can be either
negative or positive, the absolute values are compared and the maximum is dis-
played with the original sign.

Power Absolute Absolute (dBm) power of the channel

Power Relative Relative (dB) power of the channel (refers either to the pilot channel or the total
power of the signal)

|
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Parameter Description

Symbol EVM Peak or mean value of the EVM measurement result

For further details refer to the result display "Symbol EVM" on page 25.

Timing Offset Timing offset between the selected channel and the pilot channel

If enabled (see "Timing and phase offset calculation " on page 98), the maximum
value of the timing offset is displayed together with the associated channel in the
last two lines. Since the timing offset values of each active channel can be either
negative or positive, the absolute values are compared and the maximum is dis-
played with the original sign.

3.1.2 Evaluation Methods for Code Domain Analysis

The captured 1/Q data can be evaluated using various different methods without having
to start a new measurement. All evaluation methods available for the selected cdma2000
measurement are displayed in the evaluation bar in SmartGrid mode.

To activate SmartGrid mode, do one of the following:
D=(
Select the "SmartGrid" icon from the toolbar.

e Select the "Display Config" button in the configuration "Overview".
e Select the "Display Config" softkey from the MEAS CONFIG menu.

To close the SmartGrid mode and restore the previous softkey menu select the <
"Close" icon in the righthand corner of the toolbar, or press any key on the front panel.

The selected evaluation not only affects the result display, but also the results of the trace
data query (see TRACe<n>[ : DATA] ? on page 199).

The Code Domain Analyzer provides the following evaluation methods for measurements
in the code domain:

1] 1 (== o o P 16
(01 F= T o T =T I =1 o] L= SO RUTUPRP 17

L Table CONfIQUrAtION...........cuieeieceeeeeecee ettt en st 18
Code Domain Power / Code Domain Error POWET.........cccuuviiiiiiiieiiieeeceeeeevvncee e 19
Composite CoNStEllation..........c.uuieiiiii e 20
COoMPOSILE EVIVL.... ..ttt e e e e e e e e e e e e e et e e e aaaas 21
Peak Code DOMaIN EITOr......couuiiiieei et e ettt e e e e e e e e e e e e e ee e e s b anans 22
POWET VS PCG ... ettt ettt ettt e e e e e e e e e e e e e e e e e eeeeeesessaba s ans 23
o1 = A I a1 o Yo | 23
RESUIE SUMIMAIY ... e e e e e e e e s e e e e e e e e e e e s e essnnnnrereeees 24
SYMDBOl CoNSIEIAtION.....veee e 24
SYMDOI EVIM... ..ttt e e e e et e e e e s et ae e e e e e e s snnree e e e e e e nrees 25
Bitstream

The "Bitstream" evaluation displays the demodulated bits of a selected channel over a
selected PCG.

All bits that are part of inactive channels are marked as being invalid using dashes.

|
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Code Domain Analysis

2 Bitstream Table

Fig. 3-1: Bitstream result display for the BTS application

To select a specific symbol press the MKR key. If you enter a number, the marker jumps
to the selected symbol. If there are more symbols than the screen is capable of displaying,
use the marker to scroll inside the list.

The number of symbols per PCG depends on the spreading factor (symbol rate) and the
antenna diversity. The number of bits per symbol depends on the modulation type.

For details see chapter 4, "Measurement Basics", on page 34.

SCPI command:
LAY:ADD? '1l',RIGH, 'XTIM:CDP:BSTR',see LAYout:ADD[:WINDow]?
on page 183

Channel Table

The "Channel Table" evaluation displays the detected channels and the results of the
code domain power measurement over the selected PCG. The analysis results for all
channels are displayed. Thus, the Channel Table may contain up to 128 entries, corre-
sponding to the highest base spreading factor of 128.

The first entries of the table indicate the channels that must be available in the signal to
be analyzed and any other control channels (PICH, SYNC etc.).

The lower part of the table indicates the data channels that are contained in the signal.

If the type of a channel can be fully recognized, based on pilot sequences or modulation
type, the type is indicated in the table. In the BTS application, all other channels are of
type CHAN.

The channels are in descending order according to symbol rates and, within a symbol
rate, in ascending order according to the channel numbers. Therefore, the inactive codes
are always displayed at the end of the table (if "Show inactive channels" is enabled, see
"Table Configuration" on page 18.
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_ T Offs P Offs
Status [ [ns] [mrad]

Fig. 3-2: Channel Table display for the BTS application

SCPI command:
LAY:ADD? '1',RIGH, CTABle, see LAYout:ADD[:WINDow]? on page 183

Table Configuration — Channel Table

You can configure which parameters are displayed in the Channel Table by double-click-
ing the table header. A "Table Configuration" dialog box is displayed in which you select
the columns to be displayed.

Columns to be displayed:

Chan Type PowerDBm

Ch.SF PowerDB

SymRate TOffs
R ports

Status Show Inactive Channels

By default, only active channels are displayed. In order to display all channels, including
the inactive ones, enable the "Show Inactive Channels" option.

The following parameters of the detected channels are determined by the CDP mea-
surement and can be displayed in the Channel Table result display. (For details see
chapter 3.1.1, "Code Domain Parameters", on page 14.)

Table 3-4: Code domain power results in the channel table

Parameter Description

Channel Type Shows the channel type (*---' for inactive channels)

Walsh Ch.SF Channel number including the spreading factor (in the form <Channel>.<SF>)
(P Offs [mrad]) Phase offset between the selected channel and the pilot channel

If enabled (see "Timing and phase offset calculation " on page 98), the maximum

value of the phase offset is displayed together with the associated channel in the last
two lines. Since the phase offset values of each active channel can be either negative
or positive, the absolute values are compared and the maximum is displayed with the

original sign.
Pwr [dBm]) Absolute (dBm) power of the channel
Pwr [dB] Relative (dB) power of the channel (refers either to the pilot channel or the total power

of the signal)

|
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Parameter Description

RC (BTS application only):

Radio configuration

Mapping (MS application only):
Branch the data is mapped to

Status Channel status; Unassigned codes are identified as inactive channels

Symbol Rate [ksps] Symbol rate at which the channel is transmitted (9.6 ksps to 307.2 ksps)

(T Offs [ns]) Timing offset between the selected channel and the pilot channel

If enabled (see "Timing and phase offset calculation " on page 98), the maximum
value of the timing offset is displayed together with the associated channel in the last
two lines. Since the timing offset values of each active channel can be either negative
or positive, the absolute values are compared and the maximum is displayed with the
original sign.

Code Domain Power / Code Domain Error Power
The "Code Domain Power" evaluation shows the power of all possible code channels in
the total signal over the selected PCG.

"Code Domain Error Power" is the difference in power between the measured and the
ideal signal.

The x-axis represents the channel (code) number, which corresponds to the base spread-
ing factor. The y-axis is a logarithmic level axis that shows the (error) power of each
channel. With the error power, both active and inactive channels can be evaluated at a
glance.

Both evaluations support either Hadamard or BitReverse code sorting order (see chap-
ter 4.3, "Code Display and Sort Order", on page 36).

MS application only: the (error) power is calculated only for the selected branch (I or
Q).

1 Code Domain Power

Coade 0

Fig. 3-3: Code Domain Power Display for the BTS application

|
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Code Domain Analysis

1 Code Domain Error Power

| & &

Fig. 3-4: Code Domain Error Power result display for the MS application

Active and inactive data channels are defined via the Inactive Channel Threshold. The
power values of the active and inactive channels are shown in different colors. In addition,
codes with alias power can occur (see "Alias power" on page 37).

Table 3-5: Assignment of colors in CDEP result display

Color Usage

Red Selected channel (code number)
Yellow Active channel

Green Inactive channel

Light blue | Alias power of higher spreading factor

Magenta Alias power as a result of transmit diversity

Note: If codes with alias power are displayed, set the highest base spreading factor
available in the Base Spreading Factor field.

It is not recommended that you select more detailed result displays (such as "Symbol
Constell") for unassigned or inactive codes, since the results are not valid.

SCPI command:

CDP:

LAY:ADD? '1',RIGH, CDPower, See LAYout:ADD[:WINDow]? on page 183
CALC:MARK:FUNC:CDP:RES? CDPoOr CALC:MARK:FUNC:CDP:RES? CDPR,; see
CALCulate<n>:MARKer<m>:FUNCtion:CDPower [:BTS] :RESult? on page 196
CDEP:

LAY:ADD? '1',RIGH, CDEPower, Ssee LAYout:ADD[:WINDow]? on page 183
CALC:MARK:FUNC:CDP:RES? ;see CALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 196.

Composite Constellation

In "Composite Constellation" evaluation the constellation points of the 1536 chips are
displayed for the specified PCG. This data is determined inside the DSP even before the
channel search. Thus, it is not possible to assign constellation points to channels. The
constellation points are displayed normalized with respect to the total power.
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2 Composite Constellation

Fig. 3-5: Composite Constellation display for the BTS application

SCPI command:

LAY:ADD? '1',RIGH, CCON, see LAYout:ADD[:WINDow]? on page 183
CALC:MARK:FUNC:CDP:RES? ;see CALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 196

Composite EVM

This result display measures the modulation accuracy. It determines the error vector
magnitude (EVM) over the total signal. The EVM is the root of the ratio of the mean error
power (root mean square) to the power of an ideally generated reference signal. Thus,
the EVM is shown in %. The diagram consists of a composite EVM for each PCG.

The measurement evaluates the total signal over the entire period of observation. The
selected PCG is highlighted red. You can set the number of PCGs in the "Signal Cap-
ture" settings (see "Number of PCGs" on page 77).

1 Composite E¥M o1 Clrw

Fig. 3-6: Composite EVM result display
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Only the channels detected as being active are used to generate the ideal reference
signal. If a channel is not detected as being active, e.g. on account of low power, the
difference between the test signal and the reference signal and therefore the composite
EVM is very large. Distortions also occur if unassigned codes are wrongly given the status
of "active channel". To obtain reliable measurement results, select an adequate channel
threshold via the Inactive Channel Threshold setting.

SCPI command:

LAY:ADD? '1',RIGH, CEVM, see LAYout:ADD[:WINDow]? on page 183
CALC:MARK:FUNC:CDP:RES? MACCuracy; see CALCulate<n>:MARKer<m>:
FUNCtion:CDPower [:BTS] :RESult? on page 196

Peak Code Domain Error

The Peak Code Domain Error is defined as the maximum value for the Code Domain
Power / Code Domain Error Power for all codes. Thus, the error between the measure-
ment signal and the ideal reference signal is projected onto the code domain at a specific
base spreading factor. In the diagram, each bar of the x-axis represents one PCG. The
y-axis represents the error power.

The measurement evaluates the total signal over the entire period of observation. The
currently selected PCG is highlighted red.

You can select the Base Spreading Factor and the number of evaluated PCGs in the
Signal Capture settings (see "Number of PCGs" on page 77).

MS application: the error is calculated only for the selected branch (I or Q).

1 Peak Code Domain Error

Fig. 3-7: Peak Code Domain Error display for the BTS application

Note: Only the channels detected as being active are used to generate the ideal refer-
ence signal. If a channel is not detected as being active, e.g. on account of low power,
the difference between the test signal and the reference signal is very large. The result
display therefore shows a peak code domain error that is too high. Distortions also occur
if unassigned codes are wrongly given the status of "active channel". To obtain reliable
measurement results, select an adequate channel threshold via the Inactive Channel
Threshold setting.

SCPI command:

LAY:ADD? '1l',RIGH, PCDerror, See LAYout:ADD[:WINDow]? on page 183
CALC:MARK:FUNC:CDP:RES? PCDerror; see CALCulate<n>:MARKer<m>:
FUNCtion:CDPower [:BTS] :RESult? on page 196
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Power vs PCG

In this result display, the power of the selected channel is averaged for each measured
PCG and referred to the pilot power of the PCG. Therefore the unit of the y-axis is dB
(relative to the Pilot Channel). The result display consists of the number of the PCGs in
the measurement and the power value of each one.

For measurements in which antenna diversity is inactive (OFF) or set to "Antenna 1", the
F-PICH channel is used as reference, while the F-TDPICH channel is used for meas-
urements in which antenna diversity is set to "Antenna 2".

Note: For signals with enabled power control, use the default reference power setting.
For details refer to "Power Reference" on page 98.

The measurement evaluates one code channel over the entire period of observation. The
selected PCG is highlighted red.

MS application: the power is calculated only for the selected branch (I or Q).

4 Power vs PCG o1 Clrw

Fig. 3-8: Power vs PCG Display for the BTS application

Note: To detect the start of a power control group correctly, the external trigger must be
used for power-regulated signals.

SCPI command:
LAY:ADD? '1',RIGH, PSLot,see LAYout:ADD[:WINDow]? on page 183

Power vs Symbol
The "Power vs. Symbol" evaluation calculates the absolute power in dBm for each symbol
in the selected channel and the selected PCG.
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5 Power vs Symbaol

Fig. 3-9: Power vs Symbol result display

SCPI command:

LAY:ADD? '1',RIGH, PSYMbol, see LAYout:ADD[:WINDow]? on page 183
CALC:MARK:FUNC:CDP:RES? ;see CALCulate<n>:MARKer<m>:FUNCtion:
CDhPower [:BTS] :RESult? on page 196

Result Summary

The "Result Summary" evaluation displays a list of measurement results on the screen.
For details on the displayed values see chapter 3.1.1, "Code Domain Parameters",

on page 14.

ult Summary
sults

el Resilrs (CH 0,697

Fig. 3-10: Result Summary result display

SCPI command:

LAY:ADD? '1',RIGH, RSUMmary, see LAYout:ADD[:WINDow]? on page 183
CALC:MARK:FUNC:CDP:RES? ;see CALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 196

Symbol Constellation
The "Symbol Constellation" evaluation shows all modulated symbols of the selected
channel and the selected PCG.

The BTS application supports BPSK, QPSK, 8PSK and 16QAM modulation types. The
modulation type itself depends on the channel type. Refer to chapter4.8.1, "BTS Channel
Types", on page 41 for further information.

Note: QPSK constellation points are located on the diagonals (not x and y-axis) of the
constellation diagram. BPSK constellation points are always on the x-axis.
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1 Symbol Constellation o1 Clrw

Fig. 3-11: Symbol Constellation display for the BTS application

The number of symbols is in the range from 6 (min) to 384 (max), depending on the
symbol rate of the channel (see chapter 4, "Measurement Basics", on page 34).
SCPI command:

LAY:ADD? '1',RIGH, SCONst, see LAYout:ADD[:WINDow]? on page 183
CALC:MARK:FUNC:CDP:RES? ;see CALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 196

Symbol EVM

The "Symbol EVM" evaluation shows the error between the measured signal and the
ideal reference signal in percent for the selected channel and the selected PCG. A trace
over all symbols of a PCG is drawn.

1 Symbaol EV & | Clrw

Fig. 3-12: Symbol EVM display for the BTS application

The number of symbols is in the range from 6 (min) to 384 (max), depending on the
symbol rate of the channel (see chapter 4, "Measurement Basics", on page 34).
Inactive channels can be measured, but the result is meaningless since these channels
do not contain data.

SCPI command:

LAY:ADD? '1',RIGH, SEVM, see LAYout:ADD[:WINDow]? on page 183
CALC:MARK:FUNC:CDP:RES? ;see CALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 196
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RF Measurements

3.2 RF Measurements

In addition to the Code Domain Analysis measurements, the cdma2000 firmware appli-
cations also provide some RF measurements as defined in the cdma2000 standard. RF
measurements are identical to the corresponding measurements in the base unit, but
configured according to the requirements of the cdma2000 standard.

For details on these measurements see the R&S FSW User Manual.

3.2.1 RF Measurement Types and Results

The cdma2000 applications provide the following RF measurements:

0T PR 26
Channel POWEE ACLR ... et e e e e e et e e e e e e 27
Spectrum EmISSION MaskK........cceeiiiiieiiieece e 28
1@ ToTo18] o1 [=To I = =g T AT/ T L { o TR 29
L0 I | PR 30
Power

The Power measurement determines the cdma2000 signal channel power.

To do so, the cdma2000 application performs a Channel Power measurement as in the
Spectrum application with settings according to the cdma2000 standard. The bandwidth
and the associated channel power are displayed in the Result Summary.

|
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Multiview == CDMAZ000 BTS

Ref Level 0.0

1001 pts 200.0 kHz,/
COMASO0D
Bandwidth Offset

Power
=129.38 dBm
-129.38 dBm

SCPI command:

CONF:CDP:MEAS POW, see CONFigure:CDPower [:BTS] :MEASurement

on page 131

Querying results: CALC :MARK: FUNC: POW:RES? CPOW, see CALCulate<n>:
MARKer<m>:FUNCtion:POWer:RESult? on page 214
CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer :RESult? on page 214

Channel Power ACLR
Channel Power ACLR performs an adjacent channel power measurement in the default
setting according to cdma2000 specifications (adjacent channel leakage ratio).

The R&S FSW measures the channel power and the relative power of the adjacent
channels and of the alternate channels. The results are displayed in the Result Summary.
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dB  SWT 100 ms =
® 1Rm Clrw

WA bt bl
\!_|| Hi 'I[l‘.l'.'h'..l‘|'|vj‘l']‘fl_i”"“}-lli.|- | |
1001 pts 419.0 kHz/
CDMAZ000
Offset Power
-0.86 dBm
-O.BIG dBm
ower

o v
-79.59 dB -80.34 dB
-85.04 dB -83.85 dB

SCPI command:

CONF:CDP:MEAS ACLR, see CONFigure:CDPower [:BTS] :MEASurement

on page 131

Querying results:

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer:RESult? on page 214

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer:RESult? on page 214

Spectrum Emission Mask

The Spectrum Emission Mask measurement determines the power of the cdma2000
signal in defined offsets from the carrier and compares the power values with a spectral
mask specified by the cdma2000 specifications. The limits depend on the selected band-
class.Thus, the performance of the DUT can be tested and the emissions and their dis-
tance to the limit be identified.

Note: The cdma2000 standard does not distinguish between spurious and spectral emis-
sions.

|
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Ref Level 41,00 d8m  Offset 4

1 Spectrumn Emission Mask

Y e L P W VT ST

N iy
CF 2.1 GHz 1001 pts MHz / Spar » MHz
2 Result Summanry W-CDMA 3GPP DL
I'x Bandwidtt 10 MHz RBW 1.000 MHz

Power Abs Power Rel Alimit
2.09153 GHz =39.37 dBm N -18.61 dB
2.09494 GHz -39.75 dBm u -22.98 dB
-50.91 dBm -21.15 dB
-51.84 dBm B -22.65dB
-52.33 dBm i -34.57 dB
-49.37 dBm B -31.61 dB
. -50.68 dBm . -22.27 dB
2.10373 GHz -51.81 dBm . -22.05 dB
2.10439 GHz -38.64 dBm - =21.87 dB
2.11026 GHz -39.24 dBm i -18.47 dB

Fig. 3-13: SEM measurement results for the BTS application

SCPI command:

CONF:CDP:MEAS ESP, see CONFigure:CDPower [:BTS] :MEASurement

on page 131

Querying results:

CALC:MARK:FUNC:POW:RES? CPOW, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer:RESult? on page 214

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer:RESult? on page 214

CALCulate<n>:LIMit<k>:FATIL on page 214

Occupied Bandwidth

The Occupied Bandwidth measurement determines the bandwidth in which — in default
settings - 99 % of the total signal power is to be found. The percentage of the signal power
to be included in the bandwidth measurement can be changed.

The occupied bandwidth (Occ BW) and the frequency markers are displayed in the
marker table.

|
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= RBW
= SWT 1ms = VBW Mode Auto FFT

1001 pts 1.15 MHz/ Span 1

2 Marker Table .
Type Ref e St Funct Function Result
M1 1
71 4.166073926 MHz

SCPI command:

CONF:CDP:MEAS OBAN, see CONFigure:CDPower [:BTS] :MEASurement

on page 131

Querying results:

CALC:MARK:FUNC:POW:RES? OBW, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer:RESult? on page 214

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer:RESult? on page 214

CCDF

The CCDF measurement determines the distribution of the signal amplitudes (comple-
mentary cumulative distribution function). The CCDF and the Crest factor are displayed.
For the purposes of this measurement, a signal section of user-definable length is recor-
ded continuously in the zero span, and the distribution of the signal amplitudes is evalu-
ated.

|
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Ref Level -0. m = AnBW 40 MHz
S d8 Meas Time 12.5 ms

CF 100.0 MHz ' Mean Pwr + 20,00 dB
2 Result Summary Samples: 500000
Mean Peak Crest L
Trace 1 -7.22 dBm 3.34 dBm 10.56 dB

Fig. 3-14: CCDF measurement results for the BTS application

SCPI command:

CONF:CDP:MEAS CCDF, see CONFigure:CDPower [:BTS] :MEASurement

on page 131

Querying results:

CALCulate<n>:MARKer<m>:Y? on page 198

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer :RESult? on page 214

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer:RESult? on page 214

CALCulate<n>:STATistics:RESult<t> on page 216

3.2.2 Evaluation Methods for RF Measurements

The evaluation methods for RF measurements are identical to those in the Spectrum

application.

1D =T ] =1 o TSP 31
RESUIL SUMIMANY ..cciiiiiiiiee et e e aneee s 32
=T = o 1= o = S 32
MaATKEr PEAK LiST....eeeiiiiiiiiiieiie ittt e e s e e e e s s nnreee s 32
Diagram

Displays a basic level vs. frequency or level vs. time diagram of the measured data to
evaluate the results graphically. This is the default evaluation method. Which data is
displayed in the diagram depends on the "Trace" settings. Scaling for the y-axis can be
configured.
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2.57 MHz

SCPI command:
LAY:ADD? '1',RIGH, DIAG, see LAYout:ADD[:WINDow]? on page 183

Result Summary

Result summaries provide the results of specific measurement functions in a table for
numerical evaluation. The contents of the result summary vary depending on the selected
measurement function. See the description of the individual measurement functions for
details.

Offset Power
-0.86 dBm

-0.86 dBm -

Cower pper
-79.59 dB -80.34 dB
-85.04 dB -83.85 dB

SCPI command:
LAY:ADD? '1',RIGH, RSUM, see LAYout:ADD[:WINDow]? on page 183

Marker Table
Displays a table with the current marker values for the active markers.

This table may be displayed automatically if configured accordingly (see "Marker Table
Display" on page 105).

Funiction B

SCPI command:
LAY:ADD? '1l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 183

Marker Peak List

The marker peak list determines the frequencies and levels of peaks in the spectrum or
time domain. How many peaks are displayed can be defined, as well as the sort order.
In addition, the detected peaks can be indicated in the diagram. The peak list can also
be exported to a file for analysis in an external application.
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2 Marker Peak Lis

SCPI command:
LAY:ADD? '1',RIGH, PEAK, see LAYout:ADD[:WINDow]? on page 183
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PCGs and Sets

4 Measurement Basics

cdma2000® is based on code division multiplex access (CDMA), where all users share
the same 1.25 MHz-wide channel, but use individual pseudo noise (PN) sequences for
differentiation.

cdma2000® was specified by 3GPP2 (3rd Generation Partnership Project 2). The fol-
lowing link provides access to 3GPP2 specifications:

http://www.3gpp2.org/Public_html/specs/index.cfm

Some background knowledge on basic terms and principles used in cdma2000 tests and
measurements is provided here for a better understanding of the required configuration

settings.

O PGS aNd Sets. oo 34
e Channels, Codes and SYMDOIS.........uuiiiiiiiiiiiieie e 34
o Code Display and SOrt Order........ccoui it 36
e Scrambling via PN Offsets and Long Codes........ccccoviviimmieieeieieeie s cccceveeeeeeeeen 38
e Code Mapping and BranChes..........cciiiiieiccciiiiiieiece e e 38
L I 5 &= To 1o I @o] 1o [U T =1 1o o P 39
e Transmission with Multiple Carriers and Multiple Antennas...........cccevvvvivviiviinnnnne. 39
e Channel Detection and Channel TYPEeS.......uuuuiriiieiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 41
e Test Setup for cdmMa2000 TeSS.....cvviiiiieecccccrrre e e 43
o CDA Measurements in MSRA Operating MOde..........ccuveeiiiiiiieniiniiieeec e 45

4.1 PCGs and Sets

The user data is transmitted in individual data packages, each of which may have different
transmission settings such as the power level. The data in one such package, for which
the power remains constant, is called a power control group, or PCG. A PCG has a
duration of 1.25 ms (or 1536 chips, same as slots in other standards).

The cdma2000 applications can capture up to 31360 PCGs (about 26 seconds) in a single
sweep. In order to improve performance during measurement and analysis, the captured
PCGs are not processed by the cdma2000 application all at once, but rather in sets, one
at a time. One set consists of 64 PCGs. You can select how many sets are to be captured
and which set is currently analyzed and displayed. The possible value range is from 1 to
a maximum of 490 sets.

4.2 Channels, Codes and Symbols

In cdma2000 applications, the data is transmitted in channels. These channels are based
on orthogonal codes and can have different symbol rates. The symbol rate depends on
the used modulation type and the spreading factor of the channel.
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Channels, Codes and Symbols

Spreading factors determine whether the transmitted data is sent in short or long
sequences. The spreading factor is re-assigned dynamically in certain time intervals
according to the current demand of users and data to be transmitted. The higher the
spreading factor, the lower the data rate; the lower the spreading factor, the higher the
data rate.

A channel with a lower spreading factor consists of several combined codes. That means
a channel can be described by its number and its spreading factor.

The spread bits are called chips.

Since a PCG is a fixed time unit, knowing the symbol rate you can calculate how many
symbols are transmitted for each PCG.

For evaluations which display symbols on the x—axis, the maximum number of symbols
varies according to the symbol rate of the selected code channel. With transmit diversity

signals, the symbols of the signal are distrubuted on two antennas (see chapter 4.7.2,
"Antenna Diversity", on page 40). Therefore the symbol number is reduced to half.

The following table shows the relationship between the code class, the spreading factor,
the number of codes per channel, and the symbol rate.

Table 4-1: Relationship between various code parameters for cdma2000 BTS signals

Code | Spreading | No. Symbol rate [ksps] Symbols per PCG Symbols per PCG

class | factor codes / (no transmit diver- | (transmit diversity)
channel sity)

2 4 128 307.2 384 192

3 8 64 153.6 192 96

4 16 32 76.8 96 48

5 32 16 384 48 24

6 64 8 19.2 24 12

7 128 4 9.6 12 6

Table 4-2: Relationship between various code parameters for cdma2000 MS signals

Code Spreading No. codes / Symbol rate [ksps] Symbols per PCG
class factor channel

1 2 128 614.4 768

2 4 64 307.2 384

3 8 32 153.6 192

4 16 16 76.8 96

5 32 8 384 48

6 64 4 19.2 24
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4.3

Code Display and Sort Order

Number of bits per symbol

Depending on the modulation type, a symbol consists of the following number of bits:
e BPSK: 1 bit (for BTS signals, only the I-component is assigned)

e QPSK: 2 bits (I-component followed by the Q-component)

e 8PSK: 3 bits
e 16QAM: 4 bits
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Fig. 4-1: Bits per symbol constellations for different modulation types in the BTS application

Code Display and Sort Order

In the result displays that refer to codes, the currently selected code is highlighted in the
diagram. You select a code by entering a code number in the "Evaluation Range" settings.

By default, codes are displayed in ascending order of the code number (Hadamard
order). The currently selected code number is highlighted. If the code belongs to a detec-
ted active channel, the entire channel is highlighted. (For details on active channels and
channel detection see chapter 4.8, "Channel Detection and Channel Types",

on page 41.)

However, in cdma2000 signals, the codes that belong to the same channel need not lie
next to each other in the code domain, they may be distributed.

|
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Example: Example for Hadamard order

For a base spreading factor of 64, the following code order is displayed:
0.64, 1.64, 2.64, ..., 63.64.

1 Code Domain Error Power

| & &

Fig. 4-2: Code Domain Error Power result display in Hadamard code sorting order

In order to compare all codes in the same channel visually, a Bit-Reverse sorting order
is provided. In this case, all codes of a channel are displayed next to each other.

Example: Example for Bit-Reverse order
For a base spreading factor of 64, the following code order may be displayed:
0.64, 32.64, 16.64, 48.64, 8.64, 40.64, ..., 15.64, 47.64,31.64, 63.64

2 Code Domain Ervor Power

|l

Fig. 4-3: Code Domain Error Power result display in BitReverse code sorting order

For the display in the cdma2000 BTS application, the scale for code-based diagrams
displays 64 codes by default (32 in the MS application). However, you can change the
base spreading factor for the display, and thus the number of displayed codes.

Alias power

Note, however, that if you select a base spreading factor that is lower than the actual
spreading factor used by the channel (e.g. 64 for channels with a base spreading factor
of 128), the results are distorted. This is due to the fact that a wider area of the code
domain is taken into consideration, for example when calculating the power level, than
the code actually occupies. The excess power calculated due to a false spreading factor
is referred to as alias power.
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4.4 Scrambling via PN Offsets and Long Codes

Short code scrambling

Base stations use a pseudo noise (PN) sequence (also referred to as short code
sequence) to scramble the data during transmission. The used PN sequence is circulated
in fixed time intervals. A specified PN offset value determines the start phase for the
short code sequence.

The PN parameter is unique for each base station. Thus, the signals from different base
stations can be distinguished quickly by the cdma2000 BTS application if the "PN Off-
set" is defined in the signal description and an external trigger is used to provide a ref-
erence for the start phase. If no offset is specified or no external trigger is available,
calculation is much slower as the correct PN must be determined from all possible posi-
tions.

During short code scrambling, the channel data is split up into | and Q components.

Long code scrambling

Mobile stations also use a PN short code, but with a fixed or no offset. Additionally, a
complex long code is used for scrambling, making the data less susceptible to interfer-
ence. The long code used by a mobile station is defined by a mask and an offset. These
settings are required by the cdma2000 MS application to distinguish the senders and are
defined in the signal description.

The long code offset also includes the PN offset (if any) and is defined in chips. The offset
corresponds to the GPS timing since 6.1.1980 00:00:00 UTC. The offset in chips is cal-
culated as follows:

tSinceStartGPS * 1.2288 MChips/s
where tSinceStartGPS is defined in seconds

The offset is applied at the next trigger pulse, which cannot occur until a setup time of
300 ms has elapsed.

A special long code generation mode is provided to analyze signals sent by an Agilent
ESG 101 generator.

During long code scrambling, the channel data is mapped either to the | or to the Q branch
of the complex input signal.

4.5 Code Mapping and Branches

Since MS signals use long code scrambling, the channel data is mapped either to the |
or to the Q branch of the complex input signal. During channel detection, the branch to
which the data was mapped is determined and indicated in the channel table. During
analysis, each branch of the symbol constellation area (imaginary part, |, or real part, Q)
can be evaluated independantly. Thus, when analyzing MS signals, you must define
which branch results you want to analyze. Especially for code power measurements the

|
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4.7

4.71

Radio Configuration

results may vary considerably. While a channel may be active on one branch, the other
branch may belong to an inactive channel.

Radio Configuration

The radio configuration specifies various settings for transmission according to the
cdma2000 standard including:

e allowed data rates

e modulation types

e use of special channels

e transmit diversity

The standard describes nine RCs for BTS and six for MS signals, for different transmis-
sion scenarios.

In the BTS application, the radio configuration can be customized for two channel types:
PDCH and CHAN (see chapter 4.8.1, "BTS Channel Types", on page 41). The applied
RC is specified for each channel of these types in the channel tables. Predefined channel
tables are provided for particular radio configurations (see chapter A.1, "Reference: Pre-
defined Channel Tables", on page 231).

The following RCs are used in the BTS application:
Table 4-3: RCs used in the BTS application:

Channel type Modulation Manual operation SCPI parameter
PDCH QPSK 10 10
8PSK 10 20
16QAM 10 30
CHAN 1-2 1
3-5 3
special channels - 0

Transmission with Multiple Carriers and Multiple
Antennas

The cdma2000 standard allows for transmission using multiple carriers as well as trans-
mission via multiple antennas.

Multi-Carrier Mode

The cdma2000 applications can filter out and analyze one carrier out of a multi-carrier
signal, if a special multi-carrier mode is activated in the signal description.

|
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Two filter types used to select the required carrier from the signal are available for selec-
tion: a low-pass filter and an RRC filter.

By default, the low-pass filter is active. The low-pass filter affects the quality of the mea-
sured signal compared to a measurement without a filter. The frequency response of the
low-pass filter is shown below.

Frequency resporse of low pass fitker (M ulti Carrier = 0n)
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Fig. 4-4: Frequency response of the low-pass multi-carrier filter

The RRC filter comes with an integrated Hamming window. The roll-off factor of the RRC
filter defines the slope of the filter curve and therefore the excess bandwidth of the filter.
The cut-off frequency of the RRC filter is the frequency at which the passband of the filter
begins. Both parameters can be configured.

4.7.2 Antenna Diversity

The standard allows for transmission via multiple antennas (transmit diversity). If trans-
mit diversity is implemented for the input signal, the cdma2000 BTS application must
know which antenna to analyze the input from. This information is provided by the signal
description ("Antenna Diversity"). Depending on which antenna is selected for analysis,
certain special channels are required for predefined channel tables (see also "Channel
table definition for transmit diversity" on page 42):

Antenna Required special channels

1 Pilot channel (F-PICH, 0.64) required and used as power reference
Transmit diversity pilot channel (F-TDPICH, 16.128) not allowed

2 Transmit diversity pilot channel (F-TDPICH, 16.128) required and used as power refer-
ence

Pilot channel (F-PICH, 0.64) not allowed

- (No diversity) Pilot channel (F-PICH, 0.64) required and used as power reference
Transmit diversity pilot channel (F-TDPICH, 16.128) required
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4.8 Channel Detection and Channel Types

The cdma2000 applications provide two basic methods of detecting active channels:

e Automatic search using pilot sequences
The application performs an automatic search for active (DPCH) channels throughout
the entire code domain. At the specific codes at which channels can be expected,
the application detects an active channel if the corresponding symbol rate and a suf-
ficiently high power level is measured (see "Inactive Channel Threshold"
on page 80).
Any channel that does not have a predefined channel number and symbol rate is
considered to be a data channel.
In the MS application, a channel is considered to be active if a minimum signal/noise
ratio is maintained within the channel.

e Comparison with predefined channel tables
The input signal is compared to a predefined channel table. All channels that are
included in the predefined channel table are considered to be active.
For a list of predefined channel tables provided by the cdma2000 applications see
chapter A.1, "Reference: Predefined Channel Tables", on page 231.

Quasi-inactive channels in the MS application

In the MS application, only one branch in the code domain is analyzed at a time (see also
chapter 4.5, "Code Mapping and Branches", on page 38). However, even if the code on
the analyzed branch is inactive, the code with the same number on the other branch may
belong to an active channel. In this case, the channel is indicated as quasi-inactive in
the current branch evaluation.

4.8.1 BTS Channel Types

The cdma2000 standard defines various BTS channel types. Some special channels are
mandatory and must be contained in the signal, as they have control or synchronization
functions. Thus, these channels always occupy a specific channel number and use a
specific symbol rate by which they can be identified.

Special channels

The cdma2000 BTS application expects at least the Pilot Channel (F-PICH) or the Trans-
mit Diversity Pilot CHannel (F-TDPICH) for the Code Domain Power measurements.

The following channels are detected automatically during automatic channel detection:
Table 4-4: Common cdma2000 BTS channels and their usage

Channel Ch.no | Modulation Description

type .1 SF

F-PICH 0.64 BPSK Pilot channel

F-PCH 1.64 BPSK Paging channel

F-TDPICH 16.128 | BPSK Transmit Diversity Pilot CHannel
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Channel Ch.no | Modulation Description

type .1 SF

F-SYNC 32.64 | BPSK Synchronization channel
F-CHAN BPSK (RC 1+2) | active data channel

QPSK (RC 3-5)

INACTIVE - inactive channel
F-PDCCH QPSK Packet Data Control CHannel
F-PDCH .32 QPSK, 8PSK, Packet Data CHannel

or 16-QAM

In addition, the following channel types can be defined in a predefined channel table for
the cdma2000 BTS application.

Channel type Ch.no./ SF Description

F-APICH BPSK Auxiliary Pilot CHannel

F-ATDPICH BPSK Auxiliary Ttransmit Diversity Pilot CHannel
F-BCH QPSK Broadcast CHannel

F-CACH QPSK Common Assignment Channel

F-CCCH QPSK Common Control CHannel

F-CPCCH QPSK Common Power Control CHannel

Channel table definition for transmit diversity

In a measurement scenario with two antennas (transmit diversity), the following condi-
tions apply to the channel table definition:

e Antenna 1 is used for transmission:
— The pilot channel F-PICH must be included.

— The pilot channel of antenna 2 F-TDPICH must not be included.

e Antenna 2 is used for transmission:
— The pilot channel of antenna 2 F-TDPICH must be included.

— The pilot channel F-PICH must not be included.

e Both antennas are used for transmission:
— The pilot channel F-PICH must be included.

— The pilot channel of antenna 2 F-TDPICH must be included.

4.8.2 MS Channel Types

The following channel types can be detected in cdma2000 MS signals by the cdma2000
MS application.

|
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Channel | Ch.no/ | Mapping | Description
type SF
ACKCH | 16.64 Q Reverse Acknowledgment Channel (1xEV-DV)
CCCH 2.8 Q Reverse Common Control Channel
CQICH |12.16 | (if FCH | Reverse Channel Quality Indicator Channel (1xEV-DV)
availa-
ble) /Q
DCCH 8.16 | Reverse Dedicated Control Channel
EACH 2.8 Q Enhanced Access Channel
FCH 4.16 Q Reverse Fundamental Channel
PICH 0.32 | Reverse Pilot Channel
S1CH 1.2o0r [Q Reverse Supplemental 1 Channel
2.4
S2CH 240r || Reverse Supplemental 2 Channel
6.8

Note: Since the EACH has the same mapping, the same channel number and the same spreading factor as
the CCCH, it is not possible to distinguish them during an automatic search. In this case, both the EACH and
CCCH are output.

4.9 Test Setup for cdma2000 Tests

Before a CDMA measurement can be performed, the R&S FSW must be set up in a test
environment. This section describes the required settings of the R&S FSW if it is used
as a cdma2000 base or mobile station tester. Before starting the measurements, the R&S
FSW has to be configured correctly and supplied with power as described in the R&S
FSW Getting Started manual, "Preparing For Use". Furthermore, the application firmware
cdma2000 BTS or cdma2000 MS must be enabled. Installation and enabling of the appli-
cation firmware are described in the R&S FSW Getting Started manual or in the Release
Notes.

|
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Risk of instrument damage during operation

An unsuitable operating site or test setup can cause damage to the instrument and to
connected devices. Ensure the following operating conditions before you switch on the
instrument:

e All fan openings are unobstructed and the airflow perforations are unimpeded. The
minimum distance from the wall is 10 cm.

e The instrument is dry and shows no sign of condensation.

e The instrument is positioned as described in the following sections.

e The ambient temperature does not exceed the range specified in the data sheet.
e Signal levels at the input connectors are all within the specified ranges.

e Signal outputs are correctly connected and are not overloaded.

Required units and accessories
The measurements are performed with the following units and accessories:

o An R&S FSW equipped with the cdma2000 BTS or MS option.

e R&S SMU signal generator equipped with option SMU-B9/B10/B11 baseband gen-
erator and SMUK46 cdma2000 incl. 1XEVDV.

e 1 coaxial cable, 50 Q, approximately 1 m, N connector
e 2 coaxial cables, 50 Q, approximately 1 m, BNC connector

General Test Setup

Connect the antenna output (or TX output) of the base station/mobile station to the RF
input of the R&S FSW. Use a power attenuator exhibiting suitable attenuation.

s
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The following values for external attenuation are recommended to ensure that the RF
input of the R&S FSW is protected and the sensitivity of the unit is not reduced too much:

Maximum Power Recommended external attenuation
255 to 60 dBm 351040 dB
250 to 55 dBm 30 to 35dB

|
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CDA Measurements in MSRA Operating Mode

Maximum Power Recommended external attenuation
2 45 to 50 dBm 251030 dB

240 to 45 dBm 20to 25dB

2 35 to 40 dBm 15to 20 dB

2 30 to 35 dBm 10 to 15 dB

2 25 to 30 dBm 0to10dB

2 20 to 25 dBm Oto5dB

<20dBm 0dB

e For signal measurements at the output of two-port networks, connect the reference
frequency of the signal source to the rear reference input (REF INPUT) of the R&S
FSW.

e The R&S FSW must be operated with an external frequency reference to ensure that
the error limits of the cdma2000 specification for frequency measurements on base
stations/mobile stations are met. A rubidium frequency standard can be used as a
reference source, for example.

e |f the device under test (DUT) has a trigger output, connect the trigger output of the
DUT to one of the trigger inputs (TRIGGER INPUT) of the R&S FSW (see "Trigger
2/3" on page 62).

Presettings

(For details see chapter 5.2, "Code Domain Analysis", on page 48)

e Enter the external attenuation.

e Enter the reference level.

e Enter the center frequency.

e Set the trigger.

e |[f used, enable the external reference.

e Select the cdma2000 standard and the desired measurement.
e Set the PN offset.

CDA Measurements in MSRA Operating Mode

The cdma2000 BTS application can also be used to analyze data in MSRA operating
mode.

In MSRA operating mode, only the MSRA Master actually captures data; the MSRA
applications receive an extract of the captured data for analysis, referred to as the appli-
cation data. For the cdma2000 BTS application in MSRA operating mode, the application
data range is defined by the same settings used to define the signal capture in Signal
and Spectrum Analyzer mode. In addition, a capture offset can be defined, i.e. an offset
from the start of the captured data to the start of the analysis interval for the cdma2000
BTS measurement.

|
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Data coverage for each active application

Generally, if a signal contains multiple data channels for multiple standards, separate
applications are used to analyze each data channel. Thus, it is of interest to know which
application is analyzing which data channel. The MSRA Master display indicates the data
covered by each application, restricted to the channel bandwidth used by the corre-
sponding standard (for cdma2000: 1.2288 MHz), by vertical blue lines labeled with the
application name.

Analysis interval

However, the individual result displays of the application need not analyze the complete
data range. The data range that is actually analyzed by the individual result display is
referred to as the analysis interval.

In the cdma2000 BTS application the analysis interval is automatically determined
according to the selected set, PCG or code to analyze which is defined for the evaluation
range, depending on the result display. The analysis interval can not be edited directly in
the cdma2000 BTS application, but is changed automatically when you change the eval-
uation range.

For details on the MSRA operating mode see the R&S FSW MSRA User Manual.
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5 Configuration

The cdma2000 applications provide several different measurements for signals accord-
ing to the cdma2000 standard. The main and default measurement is Code Domain
Analysis. In addition to the code domain power measurements specified by the cdma2000
standard, the cdma2000 applications offer measurements with predefined settings in the
frequency domain, e.g. RF power measurements.

Only one measurement type can be configured per channel; however, several channels
for cdma2000 applications can be configured in parallel on the R&S FSW. Thus, you can
configure one channel for a Code Domain Analysis, for example, and another for a Power
measurement for the same input signal. Then you can use the Sequencer to perform all
measurements consecutively and switch through the results easily, or monitor all results
at the same time in the "MultiView" tab.

For details on the Sequencer function see the R&S FSW User Manual.

Selecting the measurement type

When you activate a measurement channel in a cdma2000 application, Code Domain
Analysis of the input signal is started automatically. However, the cdma2000 applications
also provide other measurement types.

» To select a different measurement type, do one of the following:

e Tap the "Overview" softkey. In the "Overview", tap the "Select Measurement"
button. Select the required measurement.

e Press the MEAS key on the front panel. In the "Select Measurement" dialog box,
select the required measurement.

=TS L D15 o] = 2RSSR 47
Code DOMAIN ANAIYSIS......icuiiieeie ittt ettt e e e s e e e s sabeeee e e 48
RF MEaSUIEMENTS... ..t e e e e s e e e e e e 92

5.1 Result Display

The captured signal can be displayed using various evaluation methods. All evaluation
methods available for cdma2000 applications are displayed in the evaluation bar in
SmartGrid mode when you do one of the following:

Select the 5] "SmartGrid" icon from the toolbar.

Select the "Display" button in the "Overview".

Press the MEAS key.

Select the "Display Config" softkey in any cdma2000 menu.

Up to 16 evaluation methods can be displayed simultaneously in separate windows. The
cdma2000 evaluation methods are described in chapter 3.1.2, "Evaluation Methods for
Code Domain Analysis", on page 16.
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To close the SmartGrid mode and restore the previous softkey menu select the <
"Close" icon in the righthand corner of the toolbar, or press any key on the front panel.

For details on working with the SmartGrid see the R&S FSW Getting Started manual.

5.2

Code Domain Analysis

cdma2000 measurements require a special application on the R&S FSW, which you
activate using the MODE key on the front panel.

When you activate a cdma2000 application the first time, a set of parameters is passed
on from the currently active application:

e center frequency and frequency offset

e reference level and reference level offset

e attenuation

After initial setup, the parameters for the measurement channel are stored upon exiting

and restored upon re-entering the channel. Thus, you can switch between applications
quickly and easily.

When you activate a cdma2000 application, Code Domain Analysis of the input signal is
started automatically with the default configuration. The "Code Domain Analyzer" menu
is displayed and provides access to the most important configuration functions. This
menu is also displayed when you press the MEAS CONFIG key on the front panel.

The "Span", "Bandwidth", "Lines", and "Marker Functions" menus are not available for
CDA measurements.

Code Domain Analysis can be configured easily in the "Overview" dialog box, which is
displayed when you select the "Overview" softkey from any menu.

Importing and Exporting I/Q Data

The 1/Q data to be evaluated for cdma2000 can not only be measured by the cdma2000
applications themselves, it can also be imported to the applications, provided it has the
correct format. Furthermore, the evaluated 1/Q data from the cdma2000 applications can
be exported for further analysis in external applications.

The import and export functions are available in the "Save/Recall" menu which is dis-
played when you select the Bl "Save" or Izl "Open" icon in the toolbar.

For details on importing and exporting I/Q data see the R&S FSW User Manual.
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5.2.1 Default Settings for Code Domain Analysis

When you activate a cdma2000 application the first time, a set of parameters is passed
on from the currently active application:

e center frequency and frequency offset

o reference level and reference level offset

e attenuation

e signal source and digital 1/Q input settings

e input coupling

e YIG filter state

After initial setup, the parameters for the measurement channel are stored upon exiting

and restored upon re-entering the channel. Thus, you can switch between applications
quickly and easily.

Apart from these settings, the following default settings are activated directly after a
cdma2000 application is activated, or after a Preset Channel:

The following default settings of the Code Domain Analysis are activated:

Table 5-1: Default settings for cdma2000 channels

Parameter Value

Common cdma2000 settings

Digital standard CDMA 2000 MC1

(where MC1 stands for Multi—carrier 1 and thus describes cdma2000 1X,
i.e. a single carrier)

Measurement Code Domain Analysis
Bandclass BC 0: 800 MHz Cellular Band
Sweep CONTINUOUS

Channel detection mode AUTOSEARCH

Trigger settings FREE RUN

Trigger offset 0
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Parameter Value

Threshold value -60 dB

Number of PCGs 3

Number of Sets 1

PCG number 0

Code number 0

Code Order Hadamard

Evaluations Window 1: Code Domain Power Relative
Window 2: Result Summary

BTS specific settings

Symbol rate 19.2 ksps
PN offset 0 chips
Antenna Diversity Off

MS specific settings

Symbol rate 38.4 ksps
Long code mask 0

Long code offset 0

Evaluated Branch |

5.2.2 Configuration Overview

- - Throughout the measurement channel configuration, an overview of the most important
I—i’" currently defined settings is provided in the "Overview". The "Overview" is displayed when
e OU select the "Overview" icon, which is available at the bottom of all softkey menus.

R
Att

(5 = =5 (o)
Signal Description Input/Frontend Trigger Signal Capture

(] (i)
Channel Detection Analysis Display Config

Froded. Tables Code No. Code Bomain Fower
Table Name POG

Code Pow. Disp.

Power Ref.

Marker L

Trace 1

Select Measurcment AT DR T 1: Code Domain Power
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In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. Thus, you can easily configure an entire measurement
channel from input over processing to output and evaluation by stepping through the
dialog boxes as indicated in the "Overview".

The available settings and functions in the "Overview" vary depending on the currently
selected measurement. For RF measurements see chapter 5.3, "RF Measurements”,
on page 92.

For Code Domain Analysis, the "Overview" provides quick access to the following con-
figuration dialog boxes (listed in the recommended order of processing):

1. "Select Measurement"
See "Selecting the measurement type" on page 47

2. "Signal Description”
See chapter 5.2.3, "Signal Description", on page 52

3. "Input/ Frontend"
See chapter 5.2.4, "Data Input and Output Settings", on page 57 and chapter 5.2.5,
"Frontend Settings", on page 65

4. (Optionally:) "Trigger"
See chapter 5.2.6, "Trigger Settings", on page 71

5. "Signal Capture"
See chapter 5.2.7, "Signal Capture (Data Acquisition)", on page 76

Note: The "Synchronization" button indicated in the Overview is not required for
cdma2000 measurements.

6. "Channel Detection”
See chapter 5.2.9, "Channel Detection", on page 78

7. "Analysis"
See chapter 6, "Analysis", on page 97

8. "Display Configuration"
See chapter 3.1.2, "Evaluation Methods for Code Domain Analysis", on page 16

To configure settings

» Select any button in the "Overview" to open the corresponding dialog box.
Select a setting in the channel bar (at the top of the measurement channel tab) to
change a specific setting.

Preset Channel
Select the "Preset Channel" button in the lower lefthand corner of the "Overview" to
restore all measurement settings in the current channel to their default values.

Note that the PRESET key on the front panel restores all measurements in all mea-
surement channels on the R&S FSW to their default values!

|
User Manual 1173.9334.02 — 05 51



R&S®FSW-K82/-K83 Configuration

5.23

5.2.3.1

Code Domain Analysis

See chapter 5.2.1, "Default Settings for Code Domain Analysis", on page 49 for details.

SCPI command:
SYSTem:PRESet :CHANnel [ :EXECute] on page 131

Select Measurement
Selects a different measurement to be performed.

See "Selecting the measurement type" on page 47.

Specifics for

The measurement channel may contain several windows for different results. Thus, the
settings indicated in the "Overview" and configured in the dialog boxes vary depending
on the selected window.

Select an active window from the "Specifics for" selection list that is displayed in the
"Overview" and in all window-specific configuration dialog boxes.

The "Overview" and dialog boxes are updated to indicate the settings for the selected
window.
Signal Description

The signal description provides information on the expected input signal.

® BTS Signal DeSCripliON.....cccciie it e e e e e e e e e e e e e s s eeeeeeeeees 52
® MS Signal DeSCrIPLON...cciiiiii i e e e e e e e e s 55

BTS Signal Description

These settings describe the input signal in BTS measurements.
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PN Offset

Specifies the Pseudo Noise (PN) offset from an external trigger. If no offset is specified
or no external trigger is available, calculation is much slower as the correct PN must be
determined from all possible positions.

For details see chapter 4.4, "Scrambling via PN Offsets and Long Codes", on page 38.

SCPI command:
[SENSe:]CDPower: PNOFfset on page 136

Antenna Diversity - Antenna Number
Activates or deactivates the orthogonal transmit diversity (two-antenna system) and
defines the antenna for which the results are displayed.

For details on antenna diversity see also chapter 4.7.2, "Antenna Diversity",

on page 40.
"Antenna 1" The signal of antenna 1 is fed in.
"Antenna 2" The signal of antenna 2 is fed in.

|
User Manual 1173.9334.02 — 05 53



R&S®FSW-K82/-K83 Configuration

e
Code Domain Analysis

"Off" The aggregate signal from both antennas is fed in.

The pilot channels of both antennas are required.

As reference for the code power (Power Reference), PICH is used.
SCPI command:
[SENSe: ] CDPower : ANTenna on page 135

Multi Carrier
Activates or deactivates the multi-carrier mode. This mode improves the processing of
multi-carrier signals. It allows you to measure one carrier out of a multi-carrier signal.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier[:STATe] on page 135

Enhanced Algorithm — Multi Carrier
Activates or deactivates the enhanced algorithm that is used for signal detection on multi-
carrier signals. This algorithm slightly increases the calculation time.

This setting is only available if "Enhanced Algorithm" on page 54 is activated.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:MALGo on page 135

Multi Carrier Filter — Multi Carrier
Activates or deactivates the usage of a filter for signal detection on multi-carrier signals.

This setting is only available if "Enhanced Algorithm" on page 54 is activated.
For details see chapter 4.7.1, "Multi-Carrier Mode", on page 39.

SCPI command:
CONFigure:CDPower [ :BTS] :MCARrier:FILTer[:STATe] on page 134

Filter Type — Multi Carrier
Selects the filter type if Filter Type is activated.

Two filter types are available for selection: a low-pass filter and an RRC filter.

By default, the low-pass filter is active. The low-pass filter affects the quality of the mea-
sured signal compared to a measurement without a filter.

The RRC filter comes with an integrated Hamming window. If selected, two more settings
become available for configuration: the Roll-Off Factor and the Cut Off Frequency.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 134

Roll-Off Factor < Filter Type <— Multi Carrier

Defines the roll-off factor of the RRC filter which defines the slope of the filter curve and
therefore the excess bandwidth of the filter. Possible values are between 0.01 and 0.99
in 0.01 steps. The default value is 0.02.

This parameter is available for the RRC filter.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 134
CONFigure:CDPower [:BTS] :MCARrier:FILTer:ROFF on page 133
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Cut Off Frequency < Filter Type < Multi Carrier
Defines the frequency at which the passband of the RRC filter begins. Possible values
are between 0.1 MHz and 2.4 MHz in 1 Hz steps. The default value is 1.25 MHz

This parameter is available for the RRC filter.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 134
CONFigure:CDPower [:BTS] :MCARrier:FILTer:COFRequency on page 133

5.2.3.2 MS Signal Description

These settings describe the input signal in MS measurements.

Long Code
Long Code Mask

Long Code Oftset

Long Code Generation

Multi Carrier

Multi Carrier

Enhanced Algorithm

Multi Carrier Filter

Filter Type

Roll-Off Factor

Cut Off Frequency

o] g 0o o L= /= T 55
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LoNG Code GENEIatiON.......ueeieiiiiiiieete ettt e s s e s e 56
T =T 3 = S 56
L Enhanced AIGOTIthM..........c.ovrueueeeeceeieeeteeeeeeee e ettt eeeeen s aeaaee 56
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L CUt Off FIEQUENCY ...ttt 57

Long Code Mask
Defines the long code mask of the mobile in hexadecimal form. The value range is from
0 to 4FFFFFFFFFF.

For the default mask value of 0 the Long Code Offset is not taken into consideration.
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For more information on long codes see "Long code scrambling” on page 38.

SCPI command:
[SENSe: ] CDPower :LCODe : MASK on page 137

Long Code Offset

Defines the long code offset, including the PN offset, in chips in hexadecimal format with
a 52-bit resolution. This value corresponds to the GPS timing since 6.1.1980 00:00:00
UTC. This offset is applied at the next trigger pulse (which cannot occur until a setup time
of 300 ms has elapsed). The default value is 0.

The setting is ignored if the Long Code Mask is set to 0.
For more information on long codes see "Long code scrambling” on page 38.

SCPI command:
[SENSe: ] CDPower:LCODe:OFFSet on page 137

Long Code Generation
Selects the mode of the long code generation.

"Standard" The cdma2000 standard long code generator is used.

"ESG 101" The Agilent ESG option 101 long code is used; in this case, only signals
from that generator can be analyzed.

SCPI command:
[SENSe: ] CDPower : LCODe : MODE on page 137

Multi Carrier
Activates or deactivates the multi-carrier mode. This mode improves the processing of
multi-carrier signals. It allows you to measure one carrier out of a multi-carrier signal.

SCPI command:
CONFigure:CDPower [ :BTS] :MCARrier[:STATe] on page 135

Enhanced Algorithm < Multi Carrier
Activates or deactivates the enhanced algorithm that is used for signal detection on multi-
carrier signals. This algorithm slightly increases the calculation time.

This setting is only available if "Enhanced Algorithm" on page 54 is activated.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:MALGo on page 135

Multi Carrier Filter — Multi Carrier
Activates or deactivates the usage of a filter for signal detection on multi-carrier signals.

This setting is only available if "Enhanced Algorithm" on page 54 is activated.
For details see chapter 4.7.1, "Multi-Carrier Mode", on page 39.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer [:STATe] on page 134

Filter Type « Multi Carrier
Selects the filter type if Filter Type is activated.

Two filter types are available for selection: a low-pass filter and an RRC filter.
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By default, the low-pass filter is active. The low-pass filter affects the quality of the mea-
sured signal compared to a measurement without a filter.

The RRC filter comes with an integrated Hamming window. If selected, two more settings
become available for configuration: the Roll-Off Factor and the Cut Off Frequency.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 134

Roll-Off Factor < Filter Type — Multi Carrier

Defines the roll-off factor of the RRC filter which defines the slope of the filter curve and
therefore the excess bandwidth of the filter. Possible values are between 0.01 and 0.99
in 0.01 steps. The default value is 0.02.

This parameter is available for the RRC filter.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 134
CONFigure:CDPower [:BTS] :MCARrier:FILTer:ROFF on page 133

Cut Off Frequency « Filter Type < Multi Carrier
Defines the frequency at which the passband of the RRC filter begins. Possible values
are between 0.1 MHz and 2.4 MHz in 1 Hz steps. The default value is 1.25 MHz

This parameter is available for the RRC filter.

SCPI command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 134
CONFigure:CDPower [ :BTS] :MCARrier:FILTer:COFRequency on page 133

5.2.4 Data Input and Output Settings

The R&S FSW can analyze signals from different input sources and provide various types
of output (such as noise or trigger signals).

L I [0 o TU 1 AT~ 11 T [ SO 57
@ Data OUIPUL......ccoie e e e e e e e e e e e e e e e e 61
o Digital I/Q OUIPUL SEHINGS....ceiiiiiiiiiii et 64

5.2.41 Input Settings

The input signal determines which data the R&S FSW will analyze.
Input settings can be configured via the INPUT/OUTPUT key, in the "Input" dialog box.
Some settings are also available in the "Amplitude” tab of the "Amplitude” dialog box.

L I 2 &= Vo [T TN o =Y [0 T=T o o VA [ o1 o U 58
o Digital I/Q INPUt SEINGS....uuuiiiiii e ————- 59
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Radio Frequency Input

The default input source for the R&S FSW is "Radio Frequency", i.e. the signal at the RF
INPUT connector on the front panel of the R&S FSW. If no additional options are installed,
this is the only available input source.

Input '.'I"“l'hl'

R ET T
Frequency

Input

Impedance

High Pass Filter 1..3 GHz m
ViG-presclector (KOO O]

Radio FrequeNnCy State... ..o 58
T 01U 07 0T o] 11 o S 58
1T 0T =1 g T S 59
High-Pass Filter 1...3 GHZ........ccoooi e 59
R R o (=T T=1 1= Tl (o] PR UPRPPRRPPRPN 59

Radio Frequency State
Activates input from the RF INPUT connector.

SCPI command:
INPut:SELect on page 140

Input Coupling

The RF input of the R&S FSW can be coupled by alternating current (AC) or direct current
(DC).

This function is not available for input from the Digital Baseband Interface (R&S FSW-
B17).

AC coupling blocks any DC voltage from the input signal. This is the default setting to
prevent damage to the instrument. Very low frequencies in the input signal may be dis-
torted.
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However, some specifications require DC coupling. In this case, you must protect the
instrument from damaging DC input voltages manually. For details, refer to the data
sheet.

SCPI command:
INPut:COUPling on page 139

Impedance
The reference impedance for the measured levels of the R&S FSW can be set to 50 Q
or75Q.

75 Q should be selected if the 50 Q inputimpedance is transformed to a higher impedance
using a 75 Q adapter of the RAZ type (= 25 Q in series to the input impedance of the
instrument). The correction value in this case is 1.76 dB = 10 log (75Q/50Q).

This value also affects the unit conversion (see "Reference Level" on page 68).

This function is not available for input from the Digital Baseband Interface (R&S FSW-
B17).

SCPI command:

INPut: IMPedance on page 140

High-Pass Filter 1...3 GHz

Activates an additional internal high-pass filter for RF input signals from 1 GHz to 3 GHz.
This filter is used to remove the harmonics of the R&S FSW in order to measure the
harmonics for a DUT, for example.

This function requires option R&S FSW-B13.

(Note: for RF input signals outside the specified range, the high-pass filter has no effect.
For signals with a frequency of approximately 4 GHz upwards, the harmonics are sup-
pressed sufficiently by the YIG filter.)

SCPI command:
INPut:FILTer:HPASs[:STATe] on page 139

YIG-Preselector
Activates or deactivates the YIG-preselector.

An internal YIG-preselector at the input of the R&S FSW ensures that image frequencies
are rejected. However, this is only possible for a restricted bandwidth. In order to use the
maximum bandwidth for signal analysis you can deactivate the YIG-preselector at the
input of the R&S FSW, which may lead to image-frequency display.

Note that the YIG-preselector is active only on frequencies greater than 8 GHz. Therefore,
switching the Y1G-preselector on or off has no effect if the frequency is below that value.

INPut:FILTer:YIG[:STATe] on page 140

Digital 1/Q Input Settings

The following settings and functions are available to provide input via the Digital Base-
band Interface (R&S FSW-B17) in the applications that support it.

They can be configured via the INPUT/OUTPUT key, in the "Input" dialog box.
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Digital 1Q

Input Sample Rate

Full Scale Level
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Digital 1/Q Input State
Enables or disable the use of the "Digital IQ" input source for measurements. "Digital
IQ" is only available if the Digital Baseband Interface (R&S FSW-B17) is installed.

SCPI command:
INPut:SELect on page 140

Input Sample Rate
Defines the sample rate of the digital I/Q signal source. This sample rate must correspond
with the sample rate provided by the connected device, e.g. a generator.

If "Auto" is selected, the sample rate is adjusted automatically by the connected device.
The allowed range is from 100 Hz to 10 GHz.

SCPI command:
INPut:DIQ:SRATe on page 144
INPut:DIQ:SRATe:AUTO on page 144

Full Scale Level
The "Full Scale Level" defines the level and unit that should correspond to an I/Q sample
with the magnitude "1".
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If "Auto” is selected, the level is automatically set to the value provided by the connected
device.

SCPI command:

INPut:DIQ:RANGe [ :UPPer] on page 143
INPut:DIQ:RANGe[:UPPer] :UNIT on page 144
INPut:DIQ:RANGe:AUTO on page 143

Adjust Reference Level to Full Scale Level
If enabled, the reference level is adjusted to the full scale level automatically if any change
occeurs.

SCPI command:
INPut:DIQ:RANGe:COUPling on page 143

Connected Instrument
Displays the status of the Digital Baseband Interface connection.

If an instrument is connected, the following information is displayed:

e Name and serial number of the instrument connected to the Digital Baseband Inter-
face
Used port
Sampile rate of the data currently being transferred via the Digital Baseband Interface
Level and unit that corresponds to an I/Q sample with the magnitude "1" (Full Scale
Level), if provided by connected instrument

SCPI command:
INPut:DIQ:CDEVice on page 142

DiglConf
Starts the optional R&S DiglConf application. This softkey is available in the In-/Output
menu, but only if the optional software is installed.

Note that R&S DiglConf requires a USB connection (not LAN!) from the R&S FSW
to the R&S EX-1Q-BOX in addition to the Digital Baseband Interface (R&S FSW-
B17) connection. R&S DiglConf version 2.20.360.86 Build 170 or higher is required.

To return to the R&S FSW application, press any key on the front panel. The R&S FSW
application is displayed with the "Input/Output" menu, regardless of which key was
pressed.

For details on the R&S DiglConf application, see the "R&S®EX-IQ-BOX Digital Interface
Module R&S®DiglConf Software Operating Manual".

Note: If you close the R&S DiglConf window using the "Close" icon, the window is mini-
mized, not closed.
If you select the "File > Exit" menu item in the R&S DiglConf window, the application is
closed. Note that in this case the settings are lost and the EX-IQ-BOX functionality is no
longer available until you restart the application using the "DiglConf" softkey in the R&S
FSW once again.

Data Output

The R&S FSW can provide output to special connectors for other devices.
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For details on connectors refer to the R&S FSW Getting Started manual, "Front / Rear
Panel View" chapters.

‘OM\ How to provide trigger signals as output is described in detail in the R&S FSW User
/ Manual.

Output settings can be configured via the INPUT/OUTPUT key or in the "Outputs" dialog
box.

Output Digital IQ
IF/Video Output

IF Out Frequency

Noise Source

Trigger 2 : Output

Trigger 3 ) Output
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Noise Source
Switches the supply voltage for an external noise source on or off.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the R&S FSW itself, for example when measuring the noise level of a
DUT.

SCPI command:
DIAGnostic<n>:SERVice:NSOurce on page 148

Trigger 2/3
Defines the usage of the variable TRIGGER INPUT/OUTPUT connectors, where:

"Trigger 2": TRIGGER INPUT/OUTPUT connector on the front panel
"Trigger 3": TRIGGER 3 INPUT/ OUTPUT connector on the rear panel
(Trigger 1 is INPUT only.)
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Note: Providing trigger signals as output is described in detail in the R&S FSW User

Manual.

"Input” The signal at the connector is used as an external trigger source by the
R&S FSW. No further trigger parameters are available for the connec-
tor.

"Output” The R&S FSW sends a trigger signal to the output connector to be used

by connected devices.
Further trigger parameters are available for the connector.

SCPI command:
OUTPut : TRIGger<port>:LEVel on page 162
OUTPut : TRIGger<port>:DIRection on page 162

Output Type < Trigger 2/3
Type of signal to be sent to the output

"Device Trig- (Default) Sends a trigger when the R&S FSW ftriggers.

gered"
"Trigger Sends a (high level) trigger when the R&S FSW is in "Ready for trig-
Armed" ger" state.

This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low level signal at the AUX port (pin 9).

"User Defined" Sends a trigger when user selects "Send Trigger" button.
In this case, further parameters are available for the output signal.

SCPI command:
OUTPut:TRIGger<port>:0TYPe on page 163

Level — Output Type — Trigger 2/3
Defines whether a constant high (1) or low (0) signal is sent to the output connector.

SCPI command:
OUTPut : TRIGger<port>:LEVel on page 162

Pulse Length — Output Type — Trigger 2/3
Defines the length of the pulse sent as a trigger to the output connector.

SCPI command:
OUTPut : TRIGger<port>:PULSe:LENGth on page 164

Send Trigger — Output Type < Trigger 2/3

Sends a user-defined trigger to the output connector immediately. Note that the trigger
pulse level is always opposite to the constant signal level defined by the output "Level"
setting, e.g. for "Level = High", a constant high signal is output to the connector until the
"Send Trigger" button is selected. Then, a low pulse is sent.

Which pulse level will be sent is indicated by a graphic on the button.

SCPI command:
OUTPut :TRIGger<port>:PULSe:IMMediate on page 163
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5.2.4.3 Digital I/Q Output Settings

The optional Digital Baseband Interface (R&S FSW-B17) allows you to output I/Q data
from any R&S FSW application that processes I/Q data to an external device. The con-
figuration settings for digital I/Q output can be configured via the INPUT/OUTPUT key or
in the "Outputs" dialog box.

GEI!!? Meas Time 31.281 ys SRate Ei.-'.'.l'ﬁH:-

Output Digital IQ

Digital Baseband Output

tings
Max Sample Rate:
Sample Rate:
Full Scale Level:

Device Name: SMBV100A
Serial Number: 257374
Port Name: Dig BB In

For details on digital 1/Q output see the R&S FSW 1/Q Analyzer User Manual.

Digital Baseband OULPUL.........cuueiiiiiiieee et 64
Output Settings INfOrmMation..........oo i 64
Connected INSITUMENT.......cooiiiii e 65

Digital Baseband Output
Enables or disables a digital output stream to the optional Digital Baseband Interface
(R&S FSW-B17), if available.

For details on digital I/Q output see the R&S FSW I/Q Analyzer User Manual.

SCPI command:
OUTPut:DIQ on page 144

Output Settings Information
Displays information on the settings for output via the Digital Baseband Interface (R&S
FSW-B17).

The following information is displayed:
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e Maximum sample rate that can be used to transfer data via the Digital Baseband
Interface (i.e. the maximum input sample rate that can be processed by the connected
instrument)

Sample rate currently used to transfer data via the Digital Baseband Interface
Level and unit that corresponds to an I/Q sample with the magnitude "1" (Full Scale
Level)

SCPI command:
OUTPut:DIQ:CDEVice on page 145

Connected Instrument
Displays information on the instrument connected to the Digital Baseband Interface (R&S
FSW-B17), if available.

If an instrument is connected, the following information is displayed:

e Name and serial number of the instrument connected to the Digital Baseband Inter-
face
e Used port

SCPI command:
OUTPut:DIQ:CDEVice on page 145

Frontend Settings

The frequency, amplitude and y-axis scaling settings represent the "frontend" of the
measurement setup.

L I o (=T [ 1= Ty VS 1= ] o P 65
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Frequency Settings
Frequency settings for the input signal can be configured via the "Frequency" dialog box,
which is displayed when you do one of the following:

e Select the FREQ key and then the "Frequency Config" softkey.
e Select the "Frequency" tab in the "Input Settings" dialog box
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Center

Defines the normal center frequency of the signal. The allowed range of values for the
center frequency depends on the frequency span.

span > 0: Spanmin/2 < Teenter S fmax - Spanmin/2
fax @nd span,, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency:CENTer on page 149

Center Frequency Stepsize

Defines the step size by which the center frequency is increased or decreased when the
arrow keys are pressed. When you use the rotary knob the center frequency changes in
steps of only 1/10 of the "Center Frequency Stepsize".

The step size can be coupled to another value or it can be manually set to a fixed value.
This setting is available for RF measurements.

"X * Span" Sets the step size for the center frequency to a defined factor of the
span. The "X-Factor" defines the percentage of the span.
Values between 1 and 100 % in steps of 1 % are allowed. The default
setting is 10 %.

"= Center" Sets the step size to the value of the center frequency. The used value
is indicated in the "Value" field.

"Manual" Defines a fixed step size for the center frequency. Enter the step size
in the "Value" field.

SCPI command:
[SENSe: ] FREQuency:CENTer: STEP on page 150

Frequency Offset
Shifts the displayed frequency range along the x-axis by the defined offset.
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This parameter has no effect on the R&S FSW hardware, or on the captured data or on
data processing. Itis simply a manipulation of the final results in which absolute frequency
values are displayed. Thus, the x-axis of a spectrum display is shifted by a constant offset
if it shows absolute frequencies, but not if it shows frequencies relative to the signal's
center frequency.

A frequency offset can be used to correct the display of a signal that is slightly distorted
by the measurement setup, for example.

The allowed values range from -100 GHz to 100 GHz. The default setting is 0 Hz.

SCPI command:
[SENSe: ] FREQuency:0FFSet on page 151

5.2.5.2 Amplitude Settings

Amplitude settings determine how the R&S FSW must process or display the expected
input power levels.

To configure the amplitude settings

Amplitude settings can be configured via the AMPT key or in the "Amplitude" dialog box.
» To display the "Amplitude” dialog box, do one of the following:

e Select "Input/Frontend" from the "Overview" and then switch to the "Amplitude"
tab.
e Select the AMPT key and then the "Amplitude Config" softkey.

Amplitude

Reference Level Input Settings

Value Preamplifier

On 't
tmput Couping (T RC—— TR

Impedance

Offset

Umnit

Electronic Attenuation

State

Mode

Value

User Manual 1173.9334.02 — 05 67



R&S®FSW-K82/-K83 Configuration

e
Code Domain Analysis

Using Electronic Attenuation (Option B25)..........uiiiiiiiiiiiiiiiiieeie e 69
T 01U SRS 7= 1] o [ 70
L Preamplifier (OPtON B24)........coiueeieeeeeeeeeeeeeeee st seee e en s s seeee e 70

Reference Level
Defines the expected maximum reference level. Signal levels above this value may not
be measured correctly, which is indicated by the "IFOVL" status display.

The reference level is also used to scale power diagrams; the reference level is then used
as the maximum on the y-axis.

Since the R&S FSW hardware is adapted according to this value, it is recommended that
you set the reference level close above the expected maximum signal level to ensure an
optimum measurement (no compression, good signal-to-noise ratio).

Note that the "Reference Level" value ignores the Shifting the Display (Offset). It is
important to know the actual power level the R&S FSW must handle.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RLEVel on page 153

Shifting the Display (Offset) < Reference Level
Defines an arithmetic level offset. This offset is added to the measured level irrespective
of the selected unit. The scaling of the y-axis is changed accordingly.

Define an offset if the signal is attenuated or amplified before it is fed into the R&S FSW
so the application shows correct power results. All displayed power level results will be
shifted by this value.

Note, however, that the Reference Level value ignores the "Reference Level Offset". It
is important to know the actual power level the R&S FSW must handle.

To determine the required offset, consider the external attenuation or gain applied to the
input signal. A positive value indicates that an attenuation took place (R&S FSW increa-
ses the displayed power values) , a negative value indicates an external gain (R&S FSW
decreases the displayed power values).

The setting range is +200 dB in 0.01 dB steps.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RLEVel:0FFSet on page 153

Unit — Reference Level
For CDA measurements the unit should not be changed, as this would lead to useless
results.

Setting the Reference Level Automatically (Auto Level) — Reference Level
Automatically determines the optimal reference level for the current input data. At the
same time, the internal attenuators and the preamplifier are adjusted so the signal-to-
noise ratio is optimized, while signal compression, clipping and overload conditions are
minimized.

In order to do so, a level measurement is performed to determine the optimal reference
level.

|
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You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meastime Manual)" on page 90).

SCPI command:
[SENSe:]ADJust:LEVel on page 176

RF Attenuation
Defines the attenuation applied to the RF input.

This function is not available for input from the Digital Baseband Interface (R&S FSW-
B17).

Attenuation Mode / Value — RF Attenuation

The RF attenuation can be set automatically as a function of the selected reference level
(Auto mode). This ensures that the optimum RF attenuation is always used. It is the
default setting. By default and when Using Electronic Attenuation (Option B25) is not
available, mechanical attenuation is applied.

This function is not available for input from the Digital Baseband Interface (R&S FSW-
B17).

In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB, also using
the rotary knob). Other entries are rounded to the next integer value. The range is speci-
fied in the data sheet. If the defined reference level cannot be set for the defined RF
attenuation, the reference level is adjusted accordingly and the warning "Limit reached"
is displayed.

NOTICE! Risk of hardware damage due to high power levels. When decreasing the
attenuation manually, ensure that the power level does not exceed the maximum level
allowed at the RF input, as an overload may lead to hardware damage.

SCPI command:
INPut:ATTenuation on page 155
INPut:ATTenuation:AUTO on page 155

Using Electronic Attenuation (Option B25)
If option R&S FSW-B25 is installed, you can also activate an electronic attenuator.

In "Auto" mode, the settings are defined automatically; in "Manual" mode, you can define
the mechanical and electronic attenuation separately.

This function is not available for input from the Digital Baseband Interface (R&S FSW-
B17).

Note: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) >13.6 GHz.

In "Auto" mode, RF attenuation is provided by the electronic attenuator as much as pos-
sible to reduce the amount of mechanical switching required. Mechanical attenuation may
provide a better signal-to-noise ratio, however.

When you switch off electronic attenuation, the RF attenuation is automatically set to the
same mode (auto/manual) as the electronic attenuation was set to. Thus, the RF attenu-
ation may be set to automatic mode, and the full attenuation is provided by the mechanical
attenuator, if possible.

Both the electronic and the mechanical attenuation can be varied in 1 dB steps. Other
entries are rounded to the next lower integer value.
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If the defined reference level cannot be set for the given attenuation, the reference level
is adjusted accordingly and the warning "Limit reached" is displayed in the status bar.
SCPI command:

INPut :EATT:STATe on page 156

INPut:EATT:AUTO on page 156

INPut:EATT on page 156

Input Settings
Some input settings affect the measured amplitude of the signal, as well.

The parameters "Input Coupling” and "Impedance" are identical to those in the "Input”
settings, see chapter 5.2.4.1, "Input Settings", on page 57.

Preamplifier (option B24) — Input Settings
If option R&S FSW-B24 is installed, a preamplifier can be activated for the RF input signal.

This function is not available for input from the Digital Baseband Interface (R&S FSW-
B17).

For R&S FSW 26 models, the input signal is amplified by 30 dB if the preamplifier is
activated.

For R&S FSW 8 or 13 models, the following settings are available:

"Off" Deactivates the preamplifier.
"15 dB" The RF input signal is amplified by about 15 dB.
"30 dB" The RF input signal is amplified by about 30 dB.

SCPI command:
INPut:GAIN:STATe on page 154
INPut:GAIN[:VALue] on page 154

Y-Axis Scaling

The vertical axis scaling is configurable. In Code Domain Analysis, the y-axis usually
displays the measured power levels.

|
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Y-Maximum, Y-Minimum

Defines the amplitude range to be displayed on the y-axis of the evaluation diagrams.
SCPI command:

DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] :MAXimum on page 152
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MINimum on page 153

Auto Scale Once
Automatically determines the optimal range and reference level position to be displayed
for the current measurement settings.

The display is only set once; it is not adapted further if the measurement settings are
changed again.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :AUTO ONCE on page 152

5.2.6 Trigger Settings

Trigger settings determine when the input signal is measured.

Trigger settings can be configured via the TRIG key or in the "Trigger" dialog box, which
is displayed when you select the "Trigger" button in the "Overview".
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Trigger Source Trigger In/Out

Source

Drop-Qut Time

Hysteresis Holdoft

External triggers from one of the TRIGGER INPUT/OUTPUT connectors on the R&S
FSW are configured in a separate tab of the dialog box.

Trigger Source Trigger In/Cut

Trigger 2

Output Type User Defined Level ‘Low
Pulse Length Send Trigger 4Rt

Trigger 3

For step-by-step instructions on configuring triggered measurements, see the main R&S
FSW User Manual.
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Trigger Source
The trigger settings define the beginning of a measurement.

Trigger Source — Trigger Source
Defines the trigger source. If a trigger source other than "Free Run" is set, "TRG" is
displayed in the channel bar and the trigger source is indicated.

SCPI command:
TRIGger [ :SEQuence] : SOURce on page 160

Free Run < Trigger Source <« Trigger Source
No trigger source is considered. Data acquisition is started manually or automatically and
continues until stopped explicitely.

SCPI command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 160

External Trigger 1/2/3 — Trigger Source < Trigger Source
Data acquisition starts when the TTL signal fed into the specified input connector (on the
front or rear panel) meets or exceeds the specified trigger level.

(See "Trigger Level" on page 74).

Note: The "External Trigger 1" softkey automatically selects the trigger signal from the
TRIGGER INPUT connector on the front panel.

For details see the "Instrument Tour" chapter in the R&S FSW Getting Started manual.

"External Trigger 1"
Trigger signal from the TRIGGER INPUT connector on the front panel.

"External Trigger 2"
Trigger signal from the TRIGGER INPUT/OUTPUT connector on the
front panel.
Note: Connector must be configured for "Input” in the "Outputs" con-
figuration (see "Trigger 2/3" on page 62).

"External Trigger 3"
Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector on the
rear panel.
Note: Connector must be configured for "Input" in the "Outputs" con-
figuration (see "Trigger 2/3" on page 62).

SCPI command:

TRIG:SOUR EXT, TRIG:SOUR EXT2, TRIG:SOUR EXT3

See TRIGger [ :SEQuence] : SOURce on page 160
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Digital /Q — Trigger Source — Trigger Source
For applications that process I/Q data, such as the I/Q Analyzer or optional applications,
and only if the Digital Baseband Interface (R&S FSW-B17) is available:

Defines triggering of the measurement directly via the LVDS connector. In the selection
list you must specify which general purpose bit (GP0 to GP5) will provide the trigger data.

The following table describes the assignment of the general purpose bits to the LVDS
connector pins.

(For details on the LVDS connector see the R&S FSW I/Q Analyzer User Manual.)

Table 5-2: Assignment of general purpose bits to LVDS connector pins

Bit LVDS pin

GPO SDATA4_P - Trigger1
GP1 SDATA4_P - Trigger2
GP2 SDATAOQO_P - Reserve1
GP3 SDATA4_P - Reserve2
GP4 SDATAO_P - Marker1
GP5 SDATA4_P - Marker2

SCPI command:
TRIG:SOUR GPO, see TRIGger [:SEQuence] : SOURce on page 160

Trigger Level < Trigger Source
Defines the trigger level for the specified trigger source.

For details on supported trigger levels, see the data sheet.

SCPI command:
TRIGger [:SEQuence] : LEVel [ :EXTernal<port>] on page 159

Drop-Out Time <« Trigger Source
Defines the time the input signal must stay below the trigger level before triggering again.

SCPI command:
TRIGger [:SEQuence] : DTIMe on page 157

Trigger Offset < Trigger Source
Defines the time offset between the trigger event and the start of the sweep.

offset > 0: Start of the sweep is delayed

offset < 0: Sweep starts earlier (pre-trigger)

SCPI command:
TRIGger [:SEQuence] :HOLDoff [: TIME] on page 157

Hysteresis < Trigger Source

Defines the distance in dB to the trigger level that the trigger source must exceed before
a trigger event occurs. Settting a hysteresis avoids unwanted trigger events caused by
noise oscillation around the trigger level.
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This setting is only available for "IF Power" trigger sources. The range of the value is
between 3 dB and 50 dB with a step width of 1 dB.

This setting is available for RF measurements.

SCPI command:
TRIGger [:SEQuence] : IFPower:HYSTeresis on page 158

Trigger Holdoff — Trigger Source
Defines the minimum time (in seconds) that must pass between two trigger events. Trig-
ger events that occur during the holdoff time are ignored.

SCPI command:
TRIGger [:SEQuence] : IFPower:HOLDof f on page 158

Slope < Trigger Source
For all trigger sources except time you can define whether triggering occurs when the
signal rises to the trigger level or falls down to it.

SCPI command:
TRIGger [:SEQuence] : SLOPe on page 160

Capture Offset — Trigger Source

This setting is only available for applications in MSRA operating mode. It has a similar
effect as the trigger offset in other measurements: it defines the time offset between the
capture buffer start and the start of the extracted application data. The offset must be a
positive value, as the application can only analyze data that is contained in the capture
buffer.

SCPI command:
[SENSe: ]MSRA:CAPTure:OFFSet on page 226

Trigger 2/3
Defines the usage of the variable TRIGGER INPUT/OUTPUT connectors, where:

"Trigger 2": TRIGGER INPUT/OUTPUT connector on the front panel

"Trigger 3": TRIGGER 3 INPUT/ OUTPUT connector on the rear panel

(Trigger 1 is INPUT only.)

Note: Providing trigger signals as output is described in detail in the R&S FSW User

Manual.

"Input" The signal at the connector is used as an external trigger source by the
R&S FSW. No further trigger parameters are available for the connec-
tor.

"Output” The R&S FSW sends a trigger signal to the output connector to be used

by connected devices.

Further trigger parameters are available for the connector.
SCPI command:
OUTPut:TRIGger<port>:LEVel on page 162
OUTPut:TRIGger<port>:DIRection on page 162

Output Type < Trigger 2/3
Type of signal to be sent to the output

|
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"Device Trig- (Default) Sends a trigger when the R&S FSW triggers.
gered"

"Trigger Sends a (high level) trigger when the R&S FSW is in "Ready for trig-
Armed" ger" state.
This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low level signal at the AUX port (pin 9).

"User Defined" Sends a trigger when user selects "Send Trigger" button.
In this case, further parameters are available for the output signal.

SCPI command:
OUTPut:TRIGger<port>:0TYPe on page 163

Level < Output Type <« Trigger 2/3
Defines whether a constant high (1) or low (0) signal is sent to the output connector.

SCPI command:
OUTPut:TRIGger<port>:LEVel on page 162

Pulse Length — Output Type < Trigger 2/3
Defines the length of the pulse sent as a trigger to the output connector.

SCPI command:
OUTPut:TRIGger<port>:PULSe:LENGth on page 164

Send Trigger — Output Type — Trigger 2/3

Sends a user-defined trigger to the output connector immediately. Note that the trigger
pulse level is always opposite to the constant signal level defined by the output "Level"
setting, e.g. for "Level = High", a constant high signal is output to the connector until the
"Send Trigger" button is selected. Then, a low pulse is sent.

Which pulse level will be sent is indicated by a graphic on the button.

SCPI command:
OUTPut:TRIGger<port>:PULSe:IMMediate on page 163

Signal Capture (Data Acquisition)

You must define how much and how data is captured from the input signal.
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Commao

Sample Rate

Invert Q
Capture ings
Number of PCGs

Number of Sets
(each Set has 64 PCGs)

Set to Analyze

MSRA operating mode

In MSRA operating mode, only the MSRA Master channel actually captures data from
the input signal. The data acquisition settings for the cdma2000 BTS application in MSRA
mode define the application data (see chapter 5.2.8, "Application Data (MSRA) ",

on page 78).

For details on the MSRA operating mode see the R&S FSW MSRA User Manual.
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Sample Rate
The sample rate is always 5.33333 MHz (indicated for reference only).

Invert Q

Inverts the sign of the signal's Q-branch. The default setting is OFF.
SCPI command:

[SENSe: ] CDPower:QINVert on page 164

Number of PCGs
Sets the number of PCGs you want to analyze. The input value is always in multiples of
the PCGs. The maximum capture length is 64. The default value is 3.

If the "Number of Sets" on page 78 to capture is larger than 1, the number of PCGs is
always 64.

For more information on PCGs and sets see chapter 4.1, "PCGs and Sets",
on page 34.

SCPI command:
[SENSe:]CDPower:IQLength on page 164
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Number of Sets

Defines the number of consecutive sets to be captured and stored in the instrument's 1Q
memory. The possible value range is from 1 to a maximum of 1500 (BTS application) or
810 (MS application) sets.

The default setting is 1.

If you capture more than one set, the number of slots/PCGs is always 64 (cdma2000 BTS
application: 32) and is not available for modification.

SCPI command:
[SENSe:]CDPower:SET:COUNt on page 165

Set to Analyze
Selects a specific set for further analysis. The value range is between 0 and "Number of
Sets" on page 78 — 1.

SCPI command:
[SENSe: ] CDPower:SET on page 177

Application Data (MSRA)

For the cdma2000 BTS application in MSRA operating mode, the application data range
is defined by the same settings used to define the signal capturing in Signal and Spectrum
Analyzer mode (see "Number of Sets" on page 78).

In addition, a capture offset can be defined, i.e. an offset from the start of the captured
data to the start of the analysis interval for the cdma2000 BTS measurement (see "Cap-
ture Offset" on page 75).

The analysis interval cannot be edited manually, but is determined automatically
according to the selected PCG, code or set to analyze which is defined for the evaluation
range, depending on the result display. Note that the PCG/code/set is analyzed within
the application data.

Channel Detection

The channel detection settings determine which channels are found in the input signal.

|
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Inactive Channel Threshold -60.0 dB

Predefined Channel Tables

Use Predefined Channel Table |[[MFs/Sili=e] AutoSearch

Predefined Tables
i RECENT

B BPC_RC4

Il MPC_RC1

H MPC_RC4

Bl TDC_RC4

Generated by CODMAZ2000 Delete
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5.2.9.1 General Channel Detection Settings

Channel detection settings are configured in the "Channel Detection" dialog box which
is displayed when you select the "Channel Detection" button in the configuration "Over-
view".
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Channel Detectio -

Inactive Channel Threshold -60.0 dB

Predefined Channel Tables

Use Predefined Channel Table |[[MFs/Sili=e] AutoSearch

Predefined Tables
i RECENT

B BPC_RC4

Il MPC_RC1

H MPC_RC4

Bl TDC_RC4

Generated by CODMAZ2000 Delete

Inactive Channel ThreShold.............c i 80
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Inactive Channel Threshold
Defines the minimum power that a single channel must have compared to the total signal
in order to be recognized as an active channel.

The default value is -60 dB. With this value all channels with signals such as the
cdma2000 test models are detected by the Code Domain Power analysis. Decrease the
Inactive Channel Threshold value, if not all channels contained in the signal are detected.

SCPI command:
[SENSe:]CDPower: ICTReshold on page 166

Using Predefined Channel Tables
Defines the channel search mode.

"Predefined" Compares the input signal to the predefined channel table selected in
the "Predefined Tables" list

|
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"Auto" Detects channels automatically using pilot sequences and fixed code
numbers
The automatic search provides an overview of the channels contained
in the currently measured signal. If channels are not detected as being
active, change the Inactive Channel Threshold or select the "Prede-
fined" channel search mode.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle[:STATe] on page 169

5.2.9.2 Channel Table Management

Channel tables are managed in the "Channel Detection" dialog box which is displayed
when you select the "Channel Detection” button in the configuration "Overview".

Predefined Tables.........coui i 81
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Creating @ NEW Tabl......uuui e e e e 82
EdItiNg @ Table... .o 82
CoPYING @ TaDIE....eeeeeeie e 82
Deleting @ Table........coe et 82
Restoring Default TabIES......uuuiiiiiiieiiic e e e e e 82

Predefined Tables
The list shows all available channel tables and marks the currently used table with a
checkmark. The currently focussed table is highlighted blue.

For details on predefined channel tables provided by the cdma2000 applications see
chapter A.1, "Reference: Predefined Channel Tables", on page 231.

The following channel tables are available by default:

"RECENT"
Contains the most recently selected channel table

"BPC_RC4, MPC_RC1, MPC_RC4, TDC_RC4"
Channel tables for BTS measurements; configured according to a spe-
cific radio configuration

"EACHOP, RCCCHOP, RTCHOP3, RTCHOP5"
Channel tables for MS mode; configured according to a specific radio
configuration

SCPI command:

CONFigure:CDPower [:BTS] :CTABle:CATalog? on page 167

Selecting a Table
Selects the channel table currently focussed in the "Predefined Tables" list and compares
it to the measured signal to detect channels.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:SELect on page 169
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Creating a New Table
Creates a new channel table. For a description of channel table settings and functions
see chapter 5.2.9.3, "Channel Table Settings and Functions", on page 82.

For step-by-step instructions on creating a new channel table, see "To define or edit a
channel table" on page 111.

SCPI command:
CONFigure:CDPower [ :BTS] :CTABle:NAME on page 172

Editing a Table
You can edit existing channel table definitions. The details of the selected channel are
displayed in the "Channel Table" dialog box.

Copying a Table
Copies an existing channel table definition. The details of the selected channel are dis-
played in the "Channel Table" dialog box.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:COPY on page 168

Deleting a Table
Deletes the currently selected channel table after a message is confirmed.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:DELete on page 168

Restoring Default Tables
Restores the predefined channel tables delivered with the instrument.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:RESTore on page 168

Channel Table Settings and Functions

Some general settings and functions are available when configuring a predefined channel
table.

Channel tables are configured in the "Channel Table" dialog box which is displayed when
you select the "New", "Copy" or "Edit" buttons for a predefined channel table in the
"Channel Detection" dialog box.

For details on channel table entries see chapter 5.2.9.4, "BTS Channel Details",
on page 83 or chapter 5.2.9.5, "MS Channel Details", on page 85.
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Creating a New Channel Table from the Measured Signal (Measure Table)............... 83
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Sorting the Table....... e 83
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Name

Name of the channel table that will be displayed in the "Predefined Channel Tables" list.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:NAME on page 172

Comment
Optional description of the channel table.

SCPI command:
CONFigure:CDPower [ :BTS] :CTABle:COMMent on page 169

Adding a Channel
Inserts a new row in the channel table to define another channel.

Deleting a Channel
Deletes the currently selected channel from the table.

Creating a New Channel Table from the Measured Signal (Measure Table)
Creates a completely new channel table according to the current measurement data.

SCPI command:
CONFigure:CDPower [:BTS] :MEASurement on page 131

Sorting the Table
Sorts the channel table entries.

Cancelling the Configuration
Closes the "Channel Table" dialog box without saving the changes.

Saving the Table
Saves the changes to the table and closes the "Channel Table" dialog box.

BTS Channel Details

Channel details are configured in the "Channel Table" dialog box which is displayed when
you select the "New", "Copy" or "Edit" buttons for a predefined channel table in the
"Channel Detection" dialog box.

|
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Channel Detection

Channel Table Setting

l Add Channel

Name RECENT

Comment | Generated by COMA2000 Delete Channel

Walsh |Sym Rate I Measure Table
Ch.SF Sksps |
0.64 19.2 |
32,64  19.2 | | Sort Table
1.64 | 1€
3.4
2.64
34.64
4.64
5.64
6.64
8.64
9.64
10.64
12.64
13.64
14.64
16.64
17.64
18.64
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Channel Type
Type of channel according to cdma2000 standard.

For a list of possible channel types see chapter 4.8.1, "BTS Channel Types",
on page 41 or chapter 4.8.2, "MS Channel Types", on page 42.

SCPI command:

BTS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 170
MS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 171

Channel Number (Ch. SF)
Number of channel spreading code (0 to [spreading factor-1])

SCPI command:

BTS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 170
MS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 171

Symbol Rate
Symbol rate at which the channel is transmitted.
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RC

The Radio Configuration (RC) can be customized for two channel types. For the PDCH
you can set the configuration to either 10 (QPSK), 10 (8PSK) or 10 (16QAM). For CHAN
channels, you can set the radio configuration to 1-2 or 3-5.

For details on radio configurations see chapter 4.6, "Radio Configuration", on page 39.

Power

Contains the measured relative code domain power. The unit is dB. The fields are filled
with values after you press the "Meas" button (see "Creating a New Channel Table from
the Measured Signal (Measure Table)" on page 83).

SCPI command:

BTS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 170
MS application:

CONFigure:CDPower [ :BTS] :CTABle:DATA on page 171

Status
Indicates the channel status. Codes that are not assigned are marked as inactive chan-
nels.

SCPI command:

BTS application:

CONFigure:CDPower [ :BTS] :CTABle:DATA on page 170
MS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 171

Domain Conflict
Indicates a code domain conflict between channel definitions (e.g. overlapping channels).

MS Channel Details

Channel details are configured in the "Channel Table" dialog box which is displayed when
you select the "New", "Copy" or "Edit" buttons for a predefined channel table in the
"Channel Detection" dialog box.
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Add Channel
MName EACHOP
Comment Enhanced Access Channel Operation Delete Channel
Sym Rate q i Measure Table
7ksps Mapping A
38.4 I :
153.6 Q . Sort Table

Cancel
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Channel Type
Type of channel according to cdma2000 standard.

For a list of possible channel types see chapter 4.8.1, "BTS Channel Types",
on page 41 or chapter 4.8.2, "MS Channel Types", on page 42.

SCPI command:

BTS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 170
MS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 171

Channel Number (Ch. SF)
Number of channel spreading code (0 to [spreading factor-1])

SCPI command:

BTS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 170
MS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 171
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Symbol Rate
Symbol rate at which the channel is transmitted.

Mapping
Branch onto which the channel is mapped (I or Q). The setting is not editable, since the
standard specifies the channel assignment for each channel.

For more information see chapter 4.5, "Code Mapping and Branches", on page 38.

SCPI command:
[SENSe:]CDPower :MAPPing on page 176

Power

Contains the measured relative code domain power. The unit is dB. The fields are filled
with values after you press the "Meas" button (see "Creating a New Channel Table from
the Measured Signal (Measure Table)" on page 83).

SCPI command:

BTS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 170
MS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 171

Status
Indicates the channel status. Codes that are not assigned are marked as inactive chan-
nels.

SCPI command:

BTS application:

CONFigure:CDPower[:BTS] :CTABle:DATA on page 170
MS application:

CONFigure:CDPower [ :BTS] :CTABle:DATA on page 171

Domain Conflict
Indicates a code domain conflict between channel definitions (e.g. overlapping channels).

Sweep Settings

The sweep settings define how the data is measured.

SWEEP/AVErage COUNL..... ittt e e e e e e s e e e e e e 87
Continuous SWEEP/RUN CONT....cuiiiiiiiieiiieie e e e eererrre e e e e e e e e e e e e e e e e e e e s s nannnes 88
Single Sweep/ RUN SINGLE...........ccoi it e e e e e e e e e e e e e e e s nannnes 88
CoNtiNUE SINGIE SWEEP....ceiiiiiieiiccre e e e e e e e e e et eeeaeaaaees 88

Sweep/Average Count

Defines the number of sweeps to be performed in the single sweep mode. Values from
0 to 200000 are allowed. If the values 0 or 1 are set, one sweep is performed. The sweep
count is applied to all the traces in all diagrams.

If the trace configurations "Average", "Max Hold" or "Min Hold" are set, this value also
determines the number of averaging or maximum search procedures.
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In continuous sweep mode, if sweep count = 0 (default), averaging is performed over 10
sweeps. For sweep count =1, no averaging, maxhold or minhold operations are per-
formed.

SCPI command:
[SENSe: ] SWEep:COUNt on page 173
[SENSe: ] AVERage<n>:COUNt on page 172

Continuous Sweep/RUN CONT
After triggering, starts the sweep and repeats it continuously until stopped. This is the
default setting.

While the measurement is running, the "Continuous Sweep" softkey and the RUN
CONT key are highlighted. The running measurement can be aborted by selecting the
highlighted softkey or key again. The results are not deleted until a new measurement is
started.

Note: Sequencer. If the Sequencer is active, the "Continuous Sweep" softkey only con-
trols the sweep mode for the currently selected channel; however, the sweep mode only
has an effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in continuous sweep mode is swept repeatedly.
Furthermore, the RUN CONT key on the front panel controls the Sequencer, not individ-
ual sweeps. RUN CONT starts the Sequencer in continuous mode.

For details on the Sequencer, see the R&S FSW User Manual.

SCPI command:
INITiate:CONTinuous on page 192

Single Sweep/ RUN SINGLE
After triggering, starts the number of sweeps set in "Sweep Count". The measurement
stops after the defined number of sweeps has been performed.

While the measurement is running, the "Single Sweep" softkey and the RUN SINGLE
key are highlighted. The running measurement can be aborted by selecting the highligh-
ted softkey or key again.

Note: Sequencer. If the Sequencer is active, the "Single Sweep" softkey only controls
the sweep mode for the currently selected channel; however, the sweep mode only has
an effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in single sweep mode is swept only once by
the Sequencer.

Furthermore, the RUN SINGLE key on the front panel controls the Sequencer, not indi-
vidual sweeps. RUN SINGLE starts the Sequencer in single mode.

If the Sequencer is off, only the evaluation for the currently displayed measurement
channel is updated.

SCPI command:
INITiate[:IMMediate] on page 193

Continue Single Sweep
After triggering, repeats the number of sweeps set in "Sweep Count", without deleting
the trace of the last measurement.
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While the measurement is running, the "Continue Single Sweep" softkey and the RUN
SINGLE key are highlighted. The running measurement can be aborted by selecting the
highlighted softkey or key again.

SCPI command:
INITiate:CONMeas on page 192

Automatic Settings

Some settings can be adjusted by the R&S FSW automatically according to the current
measurement settings. In order to do so, a measurement is performed. The duration of
this measurement can be defined automatically or manually.

To activate the automatic adjustment of a setting, select the corresponding function in
the AUTO SET menu or in the configuration dialog box for the setting, where available.

\ MSRA operating mode
/ In MSRA operating mode, the following automatic settings are not available, as they

require a new data acquisition. However, cdma2000 applications cannot perform data
acquisition in MSRA operating mode.

Adjusting all Determinable Settings Automatically (Auto All)........cccoveeeiiiiiiiiiiieeenneennnn. 89
Setting the Reference Level Automatically (Auto Level)........ooocuveeiiiiiiiiiiniiiieen, 89
AULO SCAIE WINUOW......eeiiiieiiiiiiieeeee e e ee e see s eer e e e e et e e e e e e e e e e e sessasannnrnsrnneeeeeeeeaaaaaeeenees 90
U (o TR o= L= SRR 90
Resetting the Automatic Measurement Time (Meastime AutO)...........ccccccccviiviiieeeennn. 90
Changing the Automatic Measurement Time (Meastime Manual).............c...ccevvvnnnnnn... 90
UppPEr LeVEl HYSIEIESIS.....cciiiiiiicciee ettt e e e e e e e e e e e e e s 90
LoWer LeVel HYSIEreSIS. ..coui ittt 90

Adjusting all Determinable Settings Automatically (Auto All)
Activates all automatic adjustment functions for the current measurement settings.

This includes:

e "Setting the Reference Level Automatically (Auto Level)" on page 68
e "Auto Scale All" on page 90

SCPI command:
[SENSe:]ADJust:ALL on page 174

Setting the Reference Level Automatically (Auto Level)

Automatically determines the optimal reference level for the current input data. At the
same time, the internal attenuators and the preamplifier are adjusted so the signal-to-
noise ratio is optimized, while signal compression, clipping and overload conditions are
minimized.

In order to do so, a level measurement is performed to determine the optimal reference
level.
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You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meastime Manual)" on page 90).

SCPI command:
[SENSe:]ADJust:LEVel on page 176

Auto Scale Window

Automatically determines the optimal range and reference level position to be displayed
for the current measurement settings in the currently selected window. No new mea-
surement is performed.

Auto Scale All

Automatically determines the optimal range and reference level position to be displayed
for the current measurement settings in all displayed diagrams. No new measurement is
performed.

Resetting the Automatic Measurement Time (Meastime Auto)
Resets the measurement duration for automatic settings to the default value.

SCPI command:
[SENSe:]ADJust:CONFigure:DURation:MODE on page 174

Changing the Automatic Measurement Time (Meastime Manual)
This function allows you to change the measurement duration for automatic setting
adjustments. Enter the value in seconds.

SCPI command:
[SENSe:]ADJust:CONFigure:DURation:MODE on page 174
[SENSe:]ADJust:CONFigure:DURation on page 174

Upper Level Hysteresis

When the reference level is adjusted automatically using the Setting the Reference Level
Automatically (Auto Level) function, the internal attenuators and the preamplifier are also
adjusted. In order to avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines an upper threshold the signal must
exceed (compared to the last measurement) before the reference level is adapted auto-
matically.

SCPI command:
[SENSe:]ADJust:CONFigure:HYSTeresis:UPPer on page 175

Lower Level Hysteresis

When the reference level is adjusted automatically using the Setting the Reference Level
Automatically (Auto Level) function, the internal attenuators and the preamplifier are also
adjusted. In order to avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines a lower threshold the signal must fall
below (compared to the last measurement) before the reference level is adapted auto-
matically.

SCPI command:
[SENSe:]ADJust:CONFigure:HYSTeresis:LOWer on page 175
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5.2.12 Zoom Functions

The zoom functions are only available from the toolbar.

] [T |13 o o o PO PSR 91
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Restore Original DiSPlay........cceuueiiuieieeiiieiiiietee ettt e e eaeeeee e 91
Deactivating Zoom (Selection MOAE).........ceuiiiiiiiiiiiiiiiiiiteie et 91

Single Zoom

=R

A single zoom replaces the current diagram by a new diagram which displays an enlarged
extract of the trace. This function can be used repetitively until the required details are
visible.

SCPI command:

DISPlay[:WINDow<n>]:Z0OOM:STATe on page 189

DISPlay[:WINDow<n>] :Z00M:AREA on page 188

Multiple Zoom
Ee

In multiple zoom mode, you can enlarge several different areas of the trace simultane-
ously. An overview window indicates the zoom areas in the original trace, while the
zoomed trace areas are displayed in individual windows. The zoom area that corresponds
to the individual zoom display is indicated in the lower right corner, between the scrollbars.
SCPI command:

DISPlay[:WINDow<n>] :200M:MULTiple<zoom>:STATe on page 190
DISPlay[:WINDow<n>]:200M:MULTiple<zoom>:AREA on page 189

Restore Original Display

R

Restores the original display and closes all zoom windows.

SCPI command:

DISPlay[:WINDow<n>] :ZOOM: STATe on page 189 (single zoom)
DISPlay[:WINDow<n>]:Z00OM:MULTiple<zoom>:STATe on page 190 (for each
multiple zoom window)

Deactivating Zoom (Selection mode)

R
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Deactivates zoom mode; tapping the screen no longer invokes a zoom, but selects an
object.

SCPI command:

DISPlay[:WINDow<n>] :ZOOM: STATe on page 189 (single zoom)
DISPlay[:WINDow<n>]:Z200M:MULTiple<zoom>:STATe on page 190 (for each
multiple zoom window)

RF Measurements

cdma2000 measurements require a special application on the R&S FSW, which you
activate using the MODE key on the front panel.

When you activate a cdma2000 application, Code Domain Analysis of the input signal is
started automatically. However, the cdma2000 applications also provide various RF
measurement types.

Selecting the measurement type

» To seler konnte sich ect an RF measurement type, do one of the following:

e Tap the "Overview" softkey. In the "Overview", tap the "Select Measurement”
button. Select the required measurement.

e Press the MEAS key on the front panel. In the "Select Measurement" dialog box,
select the required measurement.

Some parameters are set automatically according to the cdma2000 standard the first time
a measurement is selected (since the last PRESET operation). A list of these parameters
is given with each measurement type. The parameters can be changed, but are not reset
automatically the next time you re-enter the measurement.

The main measurement configuration menus for the RF measurements are identical to
the Spectrum application.

For details refer to "Measurements" in the R&S FSW User Manual.

The measurement-specific settings for the following measurements are available via the
"Overview".

e Signal Channel Power Measurements...........ccocoiviiiiiiiiiiiiicciee e 92
e Channel Power (ACLR) Measurements.........oooioiiiiiiiiicieee e 93
® Spectrum EmIssion MasK...........coooiiiiiiiiiiiecccee e 94
e Occupied BandWidth.........ccoiiiiiiiii e ——————————— 95
L I O O I LSRR 96

Signal Channel Power Measurements

The Power measurement determines the cdma2000 signal channel power.
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To do so, the RF signal power of a single channel is analyzed with 1.2288 MHz bandwidth
over a single trace. The displayed results are based on the root mean square. The band-
width and the associated channel power are displayed in the Result Summary.

In order to determine the signal channel power, the cdma2000 application performs a
Channel Power measurement as in the Spectrum application with the following settings:

Table 5-3: Predefined settings for cdma2000 Output Channel Power measurements

Setting Default Value
ACLR Standard cdma2000 MC1
Number of adjacent channels 0

Frequency Span 2 MHz

For further details about the Power measurement refer to "Channel Power and Adjacent-
Channel Power (ACLR) Measurements" in the R&S FSW User Manual.

Channel Power (ACLR) Measurements

The Adjacent Channel Power measurement analyzes the power of the TX channel and
the power of adjacent and alternate channels on the left and right side of the TX channel.
The number of TX channels and adjacent channels can be modified as well as the band
class. The bandwidth and power of the TX channel and the bandwidth, spacing and power
of the adjacent and alternate channels are displayed in the Result Summary.

Channel Power ACLR measurements are performed as in the Spectrum application with
the following predefined settings according to cdma2000 specifications (adjacent channel
leakage ratio).

Table 5-4: Predefined settings for cdma2000 ACLR Channel Power measurements

Setting Default value
Bandclass 0: 800 MHz Cellular
Number of adjacent channels 2

For further details about the ACLR measurements refer to "Measuring Channel Power
and Adjacent-Channel Power" in the R&S FSW User Manual.

To restore adapted measurement parameters, the following parameters are saved on
exiting and are restored on re-entering this measurement:

e Reference level and reference level offset

e RBW, VBW

e Sweep time

e Span

e Number of adjacent channels

e Fast ACLR mode
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The main measurement menus for the RF measurements are identical to the Spectrum
application. However, for ACLR and SEM measurements in cdma2000 applications, an
additional softkey is available to select the required bandclass.

Bandclass

The bandclass defines the frequency band used for ACLR and SEM measurements. It
also determines the corresponding limits and ACLR channel settings according to the
cdma2000 standard.

For an overview of supported bandclasses and their usage see chapter A.3, "Reference:
Supported Bandclasses", on page 237.

SCPI command:
CONFigure:CDPower [:BTS] :BCLass |BANDclass on page 181

Spectrum Emission Mask

The Spectrum Emission Mask measurement shows the quality of the measured signal
by comparing the power values in the frequency range near the carrier against a spectral
mask that is defined by the cdma2000 specifications. The limits depend on the selected
bandclass. In this way, the performance of the DUT can be tested and the emissions and
their distance to the limit be identified.

Note that the cdma2000 standard does not distinguish between spurious and spectral

/ emissions.

The Result Summary contains a peak list with the values for the largest spectral emis-
sions including their frequency and power.

The cdma2000 applications perform the SEM measurement as in the Spectrum applica-
tion with the following settings:

Table 5-5: Predefined settings for cdma2000 SEM measurements

Bandclass 0: 800 MHz Cellular
Span -4 MHz to +1.98 MHz
Number of ranges 5

Fast SEM ON

Sweep time 100 ms

Number of power classes 3

Power reference type Channel power

For further details about the Spectrum Emission Mask measurements refer to "Spectrum
Emission Mask Measurement" in the R&S FSW User Manual.

Changing the RBW and the VBW is restricted due to the definition of the limits by the
standard.

User Manual 1173.9334.02 — 05 94



R&S®FSW-K82/-K83 Configuration

RF Measurements

To restore adapted measurement parameters, the following parameters are saved on
exiting and are restored on re-entering this measurement:

e Reference level and reference level offset

e Sweep time

e Span

The main measurement menus for the RF measurements are identical to the Spectrum

application. However, for ACLR and SEM measurements, an additional softkey is avail-
able to select the required bandclass.

Bandclass

The bandclass defines the frequency band used for ACLR and SEM measurements. It
also determines the corresponding limits and ACLR channel settings according to the
cdma2000 standard.

For an overview of supported bandclasses and their usage see chapter A.3, "Reference:
Supported Bandclasses", on page 237.

SCPI command:
CONFigure:CDPower [ :BTS] :BCLass|BANDclass on page 181

5.3.4 Occupied Bandwidth

The Occupied Bandwidth measurement is performed as in the Spectrum application with
default settings.

Table 5-6: Predefined settings for cdma2000 OBW measurements

Setting Default value
% Power Bandwidth 99 %
Channel bandwidth 1.2288 MHz

The Occupied Bandwidth measurement determines the bandwidth that the signal occu-
pies. The occupied bandwidth is defined as the bandwidth in which — in default settings
- 99 % of the total signal power is to be found. The percentage of the signal power to be
included in the bandwidth measurement can be changed.

For further details about the Occupied Bandwidth measurements refer to "Measuring the
Occupied Bandwidth" in the R&S FSW User Manual.

To restore adapted measurement parameters, the following parameters are saved on
exiting and are restored on re-entering this measurement:

e Reference level and reference level offset

e RBW, VBW

e Sweep time

e Span
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5.3.5 CCDF

The CCDF measurement determines the distribution of the signal amplitudes (comple-

mentary cumulative distribution function). The CCDF and the Crest factor are displayed.
For the purposes of this measurement, a signal section of user-definable length is recor-
ded continuously in zero span, and the distribution of the signal amplitudes is evaluated.

The measurement is useful to determine errors of linear amplifiers. The crest factor is
defined as the ratio of the peak power and the mean power. The Result Summary displays
the number of included samples, the mean and peak power and the crest factor.

The CCDF measurement is performed as in the Spectrum application with the following

settings:

Table 5-7: Predefined settings for cdma2000 CCDF measurements
CCDF Active on trace 1

Analysis bandwidth 10 MHz

Number of samples 62500

VBW 5 MHz

For further details about the CCDF measurements refer to "Statistical Measurements” in
the R&S FSW User Manual.

To restore adapted measurement parameters, the following parameters are saved on
exiting and are restored on re-entering this measurement:

e Reference level and reference level offset

e Analysis bandwidth

e Number of samples
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Code Domain Analysis Settings

6 Analysis

General result analysis settings concerning the evaluation range, trace, markers, etc. can
be configured via the "Analysis" button in the "Overview".

The remote commands required to perform these tasks are described in chapter 10.9,
"General Analysis", on page 216.

Analyzing RF Measurements

General result analysis settings concerning the trace, markers, lines etc. for RF meas-
urements are identical to the analysis functions in the Spectrum application except for
some special marker functions and spectrograms, which are not available in cdma2000
applications.

For details see the "General Measurement Analysis and Display" chapter in the R&S
FSW User Manual.

e Code Domain ANalysisS SettiNgS. .. .. e rrrrimiieaiiieei e 97
@  EVvaluation RANGE.......uuiiiiiiiiiii e 99
L = (o= TP P PSP SN 101
L I\ = o = = PRSP 102

6.1 Code Domain Analysis Settings

Some evaluations provide further settings for the results. The settings for CDA meas-
urements are described here.

Code Domain &n Common
Base Spreading Factor | 16 “ 64 |

Compensate IQ Offset on

Timing-and phase offset

calculation On

=0

Code Power Display Absolute

Pilot Power Display Relative

Power Reference

Code Display Order Bit-Reverse
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Base Spreading FaCtOr.......o ittt 98
Compensate [Q OffSEL......ccccciiiiicce e e e e e e e e e e e e e e e e s e e e s s aannees 98
Timing and phase offset calculation .............ooouviiiiciii e, 98
COdE POWET DiISPIAY....uciieieieiiie et e e e e e e e e e e e e e e s e e e e e e aaaaaaees 98
Pilot Power Display (MS application Only)........c.ueeiiiiiiieeieniiieiee e 98
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Base Spreading Factor

Changes the base spreading factor, which also changes the scale for code-based result
displays. If you set the base spreading factor too low (e.g. to 64 for channels with a base
spreading factor of 128 = code class 7), an alias power is displayed in the Code Domain
Power and Code Domain Error Power diagrams.

For more information see chapter 4.3, "Code Display and Sort Order", on page 36.

SCPI command:
[SENSe:]CDPower:SFACtor on page 179

Compensate 1Q Offset
If enabled, the 1/Q offset is eliminated from the measured signal.

SCPI command:
[SENSe: ] CDPower :NORMalize on page 178

Timing and phase offset calculation

Activates or deactivates the timing and phase offset calculation of the channels to the
pilot channel. If deactivated, or if more than 50 active channels are in the signal, the
calculation does not take place and dashes are displayed instead of values as results.

SCPI command:
[SENSe: ] CDPower: TPMeas on page 180

Code Power Display
For "Code Domain Power" evaluation:

Defines whether the absolute power or the power relative to the chosen reference (in
BTS application: relative to total power) is displayed.

SCPI command:
[SENSe: ] CDPower:PDISplay on page 178

Pilot Power Display (MS application only)
For "Code Domain Power" evaluation in the MS application only:

Defines whether the absolute power or the power relative to the chosen reference is
displayed for the pilot channel.

SCPI command:
[SENSe:]CDPower:PPReference on page 178

Power Reference
For "Code Domain Power" evaluation in the MS application only:

Defines the reference for relative power display.
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"Total" Relative to the total signal power
"PICH" Relative to the power of the PICH

SCPI command:
[SENSe:]CDPower : PREFerence on page 179

Code Display Order
Defines the sorting of the channels for the Code Domain Power and Code Domain Error
result displays.

For further details on the code order refer to chapter 4.3, "Code Display and Sort
Order", on page 36 and chapter A.2, "Reference: Code Tables", on page 234.

"Hadamard" By default, the codes are sorted in Hadamard order, i.e. in ascending
order.
The power of each code is displayed; there is no visible distinction
between channels. If a channel covers several codes, the display
shows the individual power of each code.

"Bit-Reverse" Bundles the channels with concentrated codes, i.e. all codes of a chan-
nel are next to one another. Thus you can see the total power of a
concentrated channel.

SCPI command:
[SENSe: ] CDPower :ORDer on page 178

6.2 Evaluation Range

The evaluation range defines which channel (Code Number), PCG or set is analyzed in
the result display.

For cdma2000 MS measurements, the branch to be analyzed can also be defined.

Evaluation Rané’

Code Number

Power Control Group

Set to Analyze

1070 LN AN 110 oY PSS R 99
o1V @] ) 1o I €10 T o TS 100
SEET0 ANAIYZE....ueeiiiiieiieeeeeee e ————————————————————aaaaaaaan 100
Branch (MS application ONIY).......ccccccciiiiiiiiiiiiiiieee e e e e e e e e e e e e e e e e e e e s s s nnnnenes 100

Code Number
Selects a code for the following evaluations (see also chapter 3.1.2, "Evaluation Methods
for Code Domain Analysis", on page 16):

e Bitstream
e Code Domain Power

User Manual 1173.9334.02 — 05 99



R&S®FSW-K82/-K83 Analysis

e e s |
Evaluation Range

Code Domain Error Power
Peak Code Domain Error
Power vs PCG

Power vs Symbol

Result Summary

Symbol Constellation
Symbol EVM

The specified code is selected and marked in red.

For details on how specific codes are displayed see chapter 4.3, "Code Display and Sort
Order", on page 36.

SCPI command:
[SENSe: ] CDPower : CODE on page 176

Power Control Group
Selects a PCG for the following evaluations:

Bitstream

Channel Table

Code Domain Error Power
Code Domain Power
Composite Constellation
Peak Code Domain Error
Power vs PCG

Power vs Symbol

Result Summary

Symbol Constellation
Symbol EVM

SCPI command:
[SENSe: ] CDPower:SLOT on page 177

Set to Analyze
Selects a specific set for further analysis. The value range is between 0 and "Number of
Sets" on page 78 — 1.

SCPI command:
[SENSe: ] CDPower:SET on page 177

Branch (MS application only)
Switches between the evaluation of the | and the Q branch in MS measurements.

This affects the following evaluations:

Code Domain Power
Code Domain Error Power
Peak Code Domain Error
Power vs PCG

Result Summary

SCPI command:
[SENSe: ] CDPower :MAPPing on page 176

e
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Traces

6.3 Traces

The trace settings determine how the measured data is analyzed and displayed on the
screen.

Range

Code Domain
Settings

Trace

Marker

i=felatelileclte Ml 1: Code Domain Power  *

In CDA evaluations, only one trace can be active in each diagram at any time.

Window-specific configuration

The settings in this dialog box are specific to the selected window. To configure the set-
tings for a different window, select the window outside the displayed dialog box, or select
the window from the "Specifics for" selection list in the dialog box.

Trace Mode
Defines the update mode for subsequent traces.

"Clear Write" Overwrite mode: the trace is overwritten by each sweep. This is the
default setting.
The "Detector" is automatically set to "Auto Peak".

"Max Hold" The maximum value is determined over several sweeps and displayed.
The R&S FSW saves the sweep result in the trace memory only if the
new value is greater than the previous one.

The "Detector" is automatically set to "Positive Peak".

"Min Hold" The minimum value is determined from several measurements and
displayed. The R&S FSW saves the sweep result in the trace memory
only if the new value is lower than the previous one.

The "Detector" is automatically set to "Negative Peak".
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Markers
"Average" The average is formed over several sweeps.
The Sweep/Average Count determines the number of averaging pro-
cedures.
The "Detector" is automatically set to "Sample".
"View" The current contents of the trace memory are frozen and displayed.

"Blank" Removes the selected trace from the display.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:MODE on page 216

6.4 Markers

Markers help you analyze your measurement results by determining particular values in
the diagram. Thus you can extract numeric values from a graphical display.

Markers are configured in the "Marker" dialog box which is displayed when you do one
of the following:

e In the "Overview", select "Analysis", and switch to the vertical "Marker" tab.
e Press the MKR key, then select the "Marker Config" softkey.

@ Markers in Code Domain Analysis measurements

In Code Domain Analysis measurements, the markers are set to individual symbols,
codes, slots or channels, depending on the result display. Thus you can use the markers
to identify individual codes, for example.

e Individual Marker Settings.......ccocceeiieeieeee e 102
o General Marker SettiNgsS.......uueeiiiiiiee e 105
o  Marker Search SettingsS........ceiiiiiiiiiii s 106
e Marker Positioning FUNCHONS..........uiiiiiiii e 107

6.4.1 Individual Marker Settings

In CDA evaluations, up to 4 markers can be activated in each diagram at any time.
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Markers

Analysis Markers Marker Settings Search
Range

Selected State Stimulus

Code Domain |
Settings on Kelid

Marker

All Marker Off
elaleiileNiolll 1: Code Domain Power %

ST (=T QY F= T o 1] USRI 103
T (= Ter (= To 1Y =Ty =] SRS 104
Y =T T S = (=TS 104
ST VLU = 104
Y =T (T o Y/ o1 TS PP UPUPRTPUTR 104
Al IMArKEIS Off..eiiiiiieiii ittt e e e e e e e e e ettt eeeeaeeeereeessaba e seaeaaseeeeens 105

Select Marker
Opens a dialog box to select and activate or deactivate one or more markers quickly.

|
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Markers

-
Selected State Selected State Selected State

r
Marker 1 [ Gn o) T off

SCPI command:
Marker selected via suffix <m> in remote commands.

Selected Marker
Marker name. The marker which is currently selected for editing is highlighted orange.

SCPI command:
Marker selected via suffix <m> in remote commands.

Marker State

Activates or deactivates the marker in the diagram.

SCPI command:

CALCulate<n>:MARKer<m>[:STATe] on page 218
CALCulate<n>:DELTamarker<m>[:STATe] on page 219

Stimulus
Defines the position of the marker on the x-axis (channel, slot, symbol, depending on
evaluation).

SCPI command:
CALCulate<n>:DELTamarker<m>:X on page 219
CALCulate<n>:MARKer<m>:X on page 218

Marker Type
Toggles the marker type.

The type for marker 1 is always "Normal", the type for delta marker 1 is always "Delta".
These types cannot be changed.

Note: If normal marker 1 is the active marker, switching the "Mkr Type" activates an
additional delta marker 1. For any other marker, switching the marker type does not acti-
vate an additional marker, it only switches the type of the selected marker.

"Normal" A normal marker indicates the absolute value at the defined position in
the diagram.

|
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Markers

"Delta" A delta marker defines the value of the marker relative to the specified
reference marker (marker 1 by default).

SCPI command:
CALCulate<n>:MARKer<m>[:STATe] on page 218
CALCulate<n>:DELTamarker<m>[:STATe] on page 219

All Markers Off
Deactivates all markers in one step.

SCPI command:
CALCulate<n>:MARKer<m>:AOFF on page 218

6.4.2 General Marker Settings

General marker settings are defined in the "Marker Config" tab of the "Marker" dialog box.

Analysis

Markers Marker Settings Search
Range

i abile

Code Domain

Settings | On | Off W

Trace

Marker

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" Displays the marker information within the diagram area.
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6.4.3

Markers

"Auto" (Default) Up to two markers are displayed in the diagram area. If more
markers are active, the marker table is displayed automatically.

SCPI command:
DISPlay:MTABle on page 220

Marker Search Settings

Several functions are available to set the marker to a specific position very quickly and
easily. In order to determine the required marker position, searches may be performed.
The search results can be influenced by special settings.

These settings are available as softkeys in the "Marker To" menu, or in the "Search" tab
of the "Marker" dialog box. To display this tab, do one of the following:

e Press the MKR key, then select the "Marker Config" softkey. Then select the hori-
zontal "Search" tab.

e In the "Overview", select "Analysis", and switch to the vertical "Marker Config" tab.
Then select the horizontal "Search" tab.

Analysis Markers Marker Settings Search
Range

Code Domain
Settings

Trace

Marker

i=fel=telj[=-Wio ]l 1: Code Domain Power +

Search Mode for NeXt PEaK.........cu it 106

Search Mode for Next Peak
Selects the search mode for the next peak search.

"Left" Determines the next maximum/minimum to the left of the current peak.
"Absolute" Determines the next maximum/minimum to either side of the current
peak.

|
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6.4.4

IlRightll
SCPI command:

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

CALCulate<n>

CALCulate<n>

CALCulate<n>

Analysis

Markers

Determines the next maximum/minimum to the right of the current peak.

DELTamarker<m>:MAXimum:LEFT on page 223
MARKer<m>:MAXimum:LEFT on page 222
DELTamarker<m>:MAXimum:NEXT on page 223

:MARKer<m>:MAXimum:NEXT on page 222
CALCulate<n>:
:MARKer<m>:MAXimum:RIGHt on page 222
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:MINimum:NEXT on page 224
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

DELTamarker<m>:MAXimum:RIGHt on page 224

DELTamarker<m>:MINimum:LEFT on page 224
MARKer<m>:MINimum:LEFT on page 223

MARKer<m>:MINimum:NEXT on page 223
DELTamarker<m>:MINimum:RIGHt on page 224
MARKer<m>:MINimum:RIGHt on page 223

Marker Positioning Functions

The following functions set the currently selected marker to the result of a peak search.
These functions are available as softkeys in the "Marker To" menu, which is displayed
when you press the MKR -> key.

Markers in Code Domain Analysis measurements

In Code Domain Analysis measurements, the markers are set to individual symbols,
codes, slots or channels, depending on the result display. Thus you can use the markers
to identify individual codes, for example.

SEAICH NEXE PEAK.....ccccieieeeeetteeee ettt e e e e e e e e e e e et e e 107
Search Next MiNIMUM.......oooeiiiiiiiieieie e e e e e e e e e e e e e e e r e bbb aeeeeeens 108
PEAK SEAICN....ee et e et e e e r et e e e e e et e e e eeab e aaaaes 108
SEAICH IMINIMUML ...ttt e e e et e e e e et e e e e et e e e e raaneeeeetaneeeerennanns 108
1Y =T Y g o TN = [ N 108
Y =T (T o TR 9 = 1 N 108

Search Next Peak
Sets the selected marker/delta marker to the next (lower) maximum of the assigned trace.
If no marker is active, marker 1 is activated.

SCPI command:

CALCulate<n>
CALCulate<n>

:MARKer<m>:MAXimum:NEXT on page 222
:DELTamarker<m>:MAXimum:NEXT on page 223

|
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Search Next Minimum

Sets the selected marker/delta marker to the next (higher) minimum of the selected trace.
If no marker is active, marker 1 is activated.

SCPI command:

CALCulate<n>:MARKer<m>:MINimum:NEXT on page 223
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 224

Peak Search

Sets the selected marker/delta marker to the maximum of the trace. If no marker is active,
marker 1 is activated.

SCPI command:

CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 222
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK] on page 224

Search Minimum

Sets the selected marker/delta marker to the minimum of the trace. If no marker is active,
marker 1 is activated.

SCPI command:

CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 223
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 225

Marker To PICH
Sets the marker to the PICH channel.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:PICH on page 221

Marker To TDPICH
Sets the marker to the TDPICH channel.

SCPI command:
CALCulate<n>:MARKer<m>:FUNCtion:TDPIch on page 222
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Error Messages

7 Optimizing and Troubleshooting the Mea-
surement

If the results do not meet your expectations, try the following methods to optimize the
measurement:

Synchronization fails:

e Check the center frequency.

e Perform an automatic reference level adjustment.

e In BTS measurements, when using an external trigger, check whether an external
trigger signal is being sent to the R&S FSW and check the "PN offset ".

e In MS measurements, check the "Long Code Mask" and "Long Code Offset".
e Make sure "Invert Q" is off.

7.1 Error Messages
Error messages are entered in the error/event queue of the status reporting system in
the remote control mode and can be queried with the command SYSTem: ERRor?.

A short explanation of the application-specific error messages for cdma2000 measure-
ments is given below.

Status bar message Description

Sync not found This message is displayed if synchronization is not possible.

Possible causes are that frequency, level, or signal description
values are set incorrectly, or the input signal is invalid.

Sync OK This message is displayed if synchronization is possible.

e
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8 How to Perform Measurements in cdma2000
Applications

The following step-by-step instructions describe how to perform measurements with the
cdma2000 applications.

To perform Code Domain Analysis

1. Press the MODE key on the front panel and select the "cdma2000 BTS" application
for base station tests, or "cdma2000 MS" for mobile station tests.

Code Domain Analysis of the input signal is performed by default.
2. Select the "Overview" softkey to display the "Overview" for Code Domain Analysis.
3. Select the "Signal Description" button and configure the expected input signal.

4. Select the "Input/Frontend" button and then the "Frequency" tab to define the input
signal's center frequency.

5. Optionally, select the "Trigger" button and define a trigger for data acquisition, for
example an external trigger to start capturing data only when a useful signal is trans-
mitted.

6. Selectthe "Signal Capture" button and define the acquisition parameters for the input
signal.
In MSRA mode, define the application data instead, see "To select the application
data for MSRA measurements" on page 112.

7. Select the "Channel Detection" button and define how the individual channels are
detected within the input signal. If necessary, define a channel table as described in
"To define or edit a channel table" on page 111.

8. Select the "Display Config" button and select the evaluation methods that are of
interest to you.
Arrange them on the display to suit your preferences.

9. Exit the SmartGrid mode and select the "Overview" softkey to display the "Over-
view" again.

10. Select the "Analysis" button in the "Overview" to configure how the data is evaluated
in the individual result displays.

Select the set, PCG/slot or code to be evaluated.
Configure specific settings for the selected evaluation method(s).
Optionally, configure the trace to display the average over a series of sweeps. If
necessary, increase the "Sweep/Average Count" in the "Sweep Config" dialog
box.

e Configure markers and delta markers to determine deviations and offsets within
the results, e.g. when comparing errors or peaks.

11. Start a new sweep with the defined settings.

e
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In MSRA mode you may want to stop the continuous measurement mode by the
Sequencer and perform a single data acquisition:

a) Select the Sequencer icon (E&) from the toolbar.
b) Set the Sequencer state to "OFF".
c) Pressthe RUN SINGLE key.

To define or edit a channel table

Channel tables contain a list of channels to be detected and their specific parameters.
You can create user-defined and edit pre-defined channel tables.

1. From the main "Code Domain Analyzer" menu, select the "Channel Detection" soft-
key to open the "Channel Detection" dialog box.

2. To define a new channel table, select the "New" button next to the "Predefined
Tables" list.
To edit an existing channel table:

a) Tap the existing channel table in the "Predefined Tables" list.
b) Select the "Edit" button next to the "Predefined Tables" list.

3. Inthe "Channel Table" dialog box, define a name and, optionally, a comment that
describes the channel table. The comment is displayed when you set the focus on
the table in the "Predefined Tables" list.

4. Define the channels to be detected using one of the following methods:
Select the "Measure Table" button to create a table that consists of the channels
detected in the currently measured signal.
Or:

a) Select the "Add Channel" button to insert a row for a new channel below the
currently selected row in the channel table.
b) Define the channel specifications required for detection:

Channel type

Channel number and spreading factor used by the channel

Symbol rate

Which RC is used

(BTS mode only)

Which mapping is applied (MS mode only)

The channel's code domain power (relative to the total signal power)
The channel's state (active or inactive)

5. Select the "Save Table" button to store the channel table.
The table is stored and the dialog box is closed. The new channel table is included
in the "Predefined Tables" list in the "Channel Detection" dialog box.

6. To activate the use of the new channel table:

a) Select the table in the "Predefined Tables" list.
b) Tap the "Select" button.
A checkmark is displayed next to the selected table.

e
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c) Toggle the "Use Predefined Channel Table" setting to "Predefined".
d) Toggle the "Compare Meas Signal with Predefined Table" setting to "On".
e) Start a new measurement.

To perform an RF measurement

1. Press the MODE key on the front panel and select the "cdma2000 BTS" application
for base station tests, or "cdma2000 MS" for mobile station tests.

Code Domain Analysis of the input signal is performed by default.

2. Select the RF measurement:

a) Press the MEAS key on the front panel.
b) Inthe "Select Measurement" dialog box, select the required measurement.

The selected measurement is activated with the default settings for cdma2000 imme-
diately.

3. If necessary, adapt the settings as described for the individual measurements in the
R&S FSW User Manual.

4. Select the "Display Config" button and select the evaluation methods that are of
interest to you.
Arrange them on the display to suit your preferences.

5. Exit the SmartGrid mode and select the "Overview" softkey to display the "Over-
view" again.

6. Select the "Analysis" button in the "Overview" to make use of the advanced analysis
functions in the result displays.

e Configure a trace to display the average over a series of sweeps; if necessary,
increase the "Sweep Count" in the "Sweep" settings.

e Configure markers and delta markers to determine deviations and offsets within
the evaluated signal.
Use special marker functions to calculate noise or a peak list.
Configure a limit check to detect excessive deviations.

7. Optionally, export the trace data of the graphical evaluation results to a file.

a) Inthe "Traces" tab of the "Analysis" dialog box, switch to the "Trace Export" tab.
b) Select "Export Trace to ASCII File".
c) Define a file name and storage location and select "OK".

To select the application data for MSRA measurements

In multi-standard radio analysis you can analyze the data captured by the MSRA Master
in the cdma2000 BTS application. Assuming you have detected a suspect area of the
captured data in another application, you would now like to analyze the same data in the
cdma2000 BTS application.

1. Select the "Overview" softkey to display the "Overview" for Code Domain Analysis.

2. Select the "Signal Capture" button.
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3. Define the application data range as and the "Number of Sets". You must determine
the number of sets according to the following formula:
<No of sets> = <measurement time in seconds>/ 80 ms (time per set)
Enter the next larger integer value.

4. Define the starting point of the application data as the "Capture offset". The offset is
calculated according to the following formula:
<capture offset> = <starting point for application> - <starting point in capture buffer>

5. The analysis interval is automatically determined according to the selected channel,
slot or frame to analyze (defined for the evaluation range), depending on the result
display. Note that the frame/slot/channel is analyzed within the application data. If
the analysis interval does not yet show the required area of the capture buffer, move
through the frames/slots/channels in the evaluation range or correct the application
data range.

6. If the Sequencer is off, select the "Refresh" softkey in the "Sweep" menu to update
the result displays for the changed application data.

e
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Meas 1: Measuring the Signal Channel Power

9 Measurement Examples

The following measurement examples demonstrate the basic Code Domain Analysis
functions for the cdma2000 standard. These examples assume a basic test setup as
described in chapter 4.9, "Test Setup for cdma2000 Tests", on page 43.

The following measurement examples are basic cdma2000 base station tests using a
setup with a signal generator, e.g. an R&S SMU. They are meant to demonstrate how
operating and measurement errors can be avoided using correct settings. The meas-
urements are performed on a cdma2000 signal with an R&S FSW equipped with the
cdma2000 BTS application.

@ Measurement examples for mobile station tests

The measurements can be performed for mobile station tests in a similar way with the
cdma2000 MS application. In this case, use the following settings:

e "DIGITAL STD > LINK DIRECTION > UP/REVERSE"
e "FREQ" = 833.49GHz

The measurements are performed using the following devices and accessories:

e The R&S FSW with Application Firmware R&S FSW-K82: cdma2000 Base Station
Test

e The Vector Signal Generator R&S SMU with option R&S SMU-B46: digital standard
cdma2000 (options R&S SMU-B20 and R&S SMU-B11 required)

e 1 coaxial cable, 50Q, approx. 1 m, N connector
e 1 coaxial cable, 50Q, approx. 1 m, BNC connector

The following measurements are described:

e Meas 1: Measuring the Signal Channel POWEr.........ccccooviiiiiiiiiiiiiciii e, 114
e Meas 2: Measuring the Spectrum Emission Mask..........ccccccoiimiimmiiiiiiiiieiineeeeenn. 115
e Meas 3: Measuring the Relative Code Domain Power and Frequency Error....... 116
e Meas 4: Measuring the Triggered Relative Code Domain Power......................... 118
e Meas 5: Measuring the Composite EVM........cvieiiiiiiiiiccieeee e 119
e Meas 6: Measuring the Peak Code Domain Error and the RHO Factor............... 120

9.1 Meas 1: Measuring the Signal Channel Power

In the Power measurement, the total channel power of the cdma2000 signal is displayed.
The measurement also displays spurious emissions like harmonics or intermodulation
products that occur close to the carrier.

Test setup

» Connect the RF output of the R&S SMU to the RF input of the R&S FSW (coaxial
cable with N connectors).
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9.2

Meas 2: Measuring the Spectrum Emission Mask

Settings on the R&S SMU

1. PRESET

"FREQ" = 878.49 MHz

"LEVEL"= 0 dBm

"DIGITAL STD" = "cdma2000"

"DIGITAL STD > Set Default"

"DIGITAL STD > LINK DIRECTION > DOWN/FORWARD"

N o o k~ w0 DN

"DIGITAL STD > cdma2000 > STATE"="ON"

Settings on the R&S FSW

1. PRESET

2. "MODE > cdma2000 BTS"

3. "AMPT > Reference level"= 0 dBm

4. "FREQ > Center frequency" = 878.49 MHz
5. "MEAS > POWER"

The spectrum of the signal and the corresponding power levels within the 1.2288
MHz channel bandwidth are displayed.

Meas 2: Measuring the Spectrum Emission Mask

The cdma2000 specification calls for a measurement that monitors compliance with a
spectral mask over a range of at least +4.0 MHz around the cdma2000 carrier. To assess
the power emissions within the specified range, the signal power is measured with a
30kHz filter. The resulting trace is compared with a limit line as defined in the cdma2000
standard. The limit lines are automatically selected as a function of the used band class.

Test setup

» Connect the RF output of the R&S SMU to the RF input of the R&S FSW (coaxial
cable with N connectors).

Settings on the R&S SMU

1. PRESET

2. "FREQ" = 878.49 MHz

3. "LEVEL"= 0dBm

4. "DIGITAL STD" = "cdma2000"
5. "DIGITAL STD > Set Default"

|
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9.3

Meas 3: Measuring the Relative Code Domain Power and Frequency Error

6. "DIGITAL STD > LINK DIRECTION > DOWN/FORWARD"
7. "DIGITAL STD > cdma2000 > STATE"="ON"

Settings on the R&S FSW

1. PRESET

2. "MODE > cdma2000 BTS"

3. "AMPT > Reference level"= 0 dBm

4. "FREQ > Center frequency" = 878.49 MHz
5. "MEAS > Spectrum Emission Mask"

The spectrum of the signal is displayed, including the limit line defined in the standard.
To understand where and about how much the measurement has failed, the "List
Evaluation" shows the frequencies where spurious emissions occur.

Meas 3: Measuring the Relative Code Domain Power
and Frequency Error

A Code Domain Power measurement analyzes the signal over a single Power Control
Group (PCG). It also determines the power of all codes and channels.

The following examples show a Code Domain Power measurement on a test model with
9 channels. In this measurement, changing some parameters one after the other should
demonstrate the resulting effects: values adapted to the measurement signal are
changed to non-adapted values.

Test setup

1. Connect the RF output of the R&S SMU to the input of the R&S FSW.

2. Connect the reference input (REF INPUT) on the rear panel of the R&S FSW to the
reference input (REF) on the rear panel of the R&S SMU (coaxial cable with BNC
connectors).

Settings on the R&S SMU

1. PRESET

"FREQ" = 878.49 MHz

"LEVEL"= 0 dBm

"DIGITAL STD" = "cdma2000"

"DIGITAL STD > Set Default"

"DIGITAL STD > LINK DIRECTION > DOWN/FORWARD"

"DIGITAL STD > cdma2000 > STATE"="ON"

N o o M 0w DN

e
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Meas 3: Measuring the Relative Code Domain Power and Frequency Error

Settings on the R&S FSW

1. PRESET

2. "MODE > cdma2000 BTS"

3. "AMPT > Reference level"= 10 dBm

4. "FREQ > Center frequency" = 878.49 MHz

The following results are displayed: the first window shows the power of the code
domain of the signal. The x-axis represents the individual channels (or codes), while
the y-axis shows the power of each channel.

In the second window, the Result Summary is displayed. It shows the numeric results
of the code domain power measurement, including the frequency error.

Synchronization of the reference frequencies

The frequency error can be reduced by synchronizing the transmitter and the receiver to
the same reference frequency.

» "SETUP > Reference > External Reference ..."

Again, the first window shows the Code Domain Power measurement and the second
window contains the Result Summary. After the reference frequencies of the devices
have been synchronized, the frequency error should be smaller than 10 Hz.

Behavior with deviating center frequency setting

A measurement can only be valid if the center frequency of the DUT and the analyzer
are balanced.

1. Onthe signal generator, change the center frequency in steps of 0.1 kHz and observe
the analyzer display.
Up to a frequency error of approximately 1.0 kHz, a Code Domain Power measure-
ment on the R&S FSW is still possible. A frequency error within this range causes no
apparent difference in the accuracy of the Code Domain Power measurement.
In case of a frequency error of more than 1.0 kHz, the probability of incorrect syn-
chronization increases. This is indicated by the "SYNC FAILED" error message.
If the frequency error exceeds approximately 1.5 kHz, a Code Domain Power mea-
surement cannot be performed. This is also indicated by the "SYNC FAILED" error
message.

2. Reset the center frequency of the signal generator to 878.49 MHz.

The center frequency of the DUT should not deviate by more than 1.0 kHz from that of
the R&S FSW.
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Meas 4: Measuring the Triggered Relative Code Domain Power

9.4 Meas 4: Measuring the Triggered Relative Code
Domain Power
If the code domain power measurement is performed without external triggering, a section
of the test signal is recorded at an arbitrary point of time and the firmware attempts to
detect the start of a PCG. To detect this start, all possibilities of the PN sequence location
have to be tested in Free Run trigger mode. This requires computing time. This computing
time can be reduced by using an external (frame) trigger and entering the correct PN
offset. If the search range for the start of the power control group and the PN offset are
known then fewer possibilities have to be tested. This increases the measurement speed.
Test setup
1. Connect the RF output of the R&S SMU to the input of the R&S FSW.

2. Connect the reference input (REF INPUT) on the rear panel of the R&S FSW to the
reference input (REF) on the rear panel of the R&S SMU (coaxial cable with BNC
connectors).

3. Connect the external trigger input on the front panel of the R&S FSW (TRIGGER
INPUT) to the external trigger output on the front panel of the R&S SMU (TRIGOUT1
of PAR DATA).

Settings on the R&S SMU

1. PRESET

"FREQ" = 878.49 MHz

"LEVEL"= 0 dBm

"DIGITAL STD" = "cdma2000"

"DIGITAL STD > Set Default"

"DIGITAL STD > LINK DIRECTION > DOWN/FORWARD"

"DIGITAL STD > cdma2000 > STATE"= "ON"

N o o b~ w0 D

Settings on the R&S FSW

1. PRESET

2. "MODE > cdma2000 BTS"

3. "AMPT > Reference level"= 10 dBm

4. "FREQ > Center frequency" = 878.49 MHz
5. "TRIG > External Trigger 1"

The following results are displayed: the first window shows the power of the code
domain of the signal. Compared to the measurement without an external trigger (see
chapter 9.3, "Meas 3: Measuring the Relative Code Domain Power and Frequency
Error", on page 116), the repetition rate of the measurement increases.

e
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Meas 5: Measuring the Composite EVM

In the second window, the Result Summary is displayed. It shows the numeric results
of the code domain power measurement, including the frequency error. The "Trigger
to Frame" shows the offset between the trigger event and and the start of the PCG.

9.4.1 Adjusting the Trigger Offset

The delay between the trigger event and the start of the PCG can be compensated for
by adjusting the trigger offset.

1. "TRIG > External Trigger 1"
2. "TRIG > Trigger Offset" = 100 us

The following results are displayed: the first window shows the power of the code
domain of the signal.

In the second window, the Result Summary is displayed. The "Trigger to Frame"
offset between the trigger event and and the start of the PCG has been eliminated.

9.4.2 Behaviour With the Wrong PN Offset

The last adjustment is setting the PN (Pseudo Noise) offset correctly. The measurement
is only valid if the PN offset on the analyzer is the same as that of the transmit signal.

» "Signal Description > PN Offset"= 200.

In the Result Summary, the "Trigger to Frame" result is not correct. Also, the error
message SYNC FATILED indicates that the synchronization has failed.

Correct the "PN Offset".

» "Signal Description > PN Offset"= 0.

Now the PN offset on the R&S FSW is the same as that of the signal. In the Result
Summary the "Trigger to Frame" value is now correct.

9.5 Meas 5: Measuring the Composite EVM

The Error Vector Magnitude (EVM) describes the quality of the measured signal com-
pared to an ideal reference signal generated by the R&S FSW. In the I-Q plane, the error
vector represents the ratio of the measured signal to the ideal signal on symbol level. The
error vector is equal to the square root of the ratio of the measured signal to the reference
signal. The result is given in %.

In the Composite EVM measurement the error is averaged over all channels (by means
of the root mean square) for a given PCG. The measurement covers the entire signal
during the entire observation time. In the graphical display the results are shown in a
diagram, in which the x-axis represents the examined PCGs and the y-axis shows the
EVM values.

e
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Meas 6: Measuring the Peak Code Domain Error and the RHO Factor

Test setup
1. Connect the RF output of the R&S SMU to the input of the R&S FSW.

2. Connect the reference input (REF INPUT) on the rear panel of the R&S FSW to the
reference input (REF) on the rear panel of the R&S SMU (coaxial cable with BNC
connectors).

3. Connect the external trigger input on the front panel of the R&S FSW (TRIGGER
INPUT) to the external trigger output on the front panel of the R&S SMU (TRIGOUT1
of PAR DATA).

Settings on the R&S SMU

1. PRESET

"FREQ" = 878.49 MHz

"LEVEL"= 0 dBm

"DIGITAL STD" = "cdma2000"

"DIGITAL STD > Set Default"

"DIGITAL STD > LINK DIRECTION > DOWN/FORWARD"

N o o ~ w0 N

"DIGITAL STD > cdma2000 > STATE"= "ON"

Settings on the R&S FSW

1. PRESET

2. "MODE > cdma2000 BTS"

3. "AMPT > Reference level"= 10 dBm

4. "FREQ > Center frequency" = 878.49 MHz

5. "TRIG > External Trigger 1"

6. "MEAS CONFIG > Display Config > Composite EVM" (Window 2)
7. "AMPT > Scale Config > Auto Scale Once"

The following results are displayed: the first window shows the diagram of the Com-
posite EVM measurement result. In the second window, the Result Summary is dis-
played. It shows the numeric results of the Code Domain Power measurement,
including the values for the Composite EVM.

9.6 Meas 6: Measuring the Peak Code Domain Error and
the RHO Factor

The Code Domain Error Power describes the quality of the measured signal compared
to an ideal reference signal generated by the R&S FSW. In the I-Q plane, the error vector
represents the difference of the measured signal and the ideal signal. The Code Domain
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Error is the difference in power on symbol level of the measured and the reference signal
projected to the class of of the base spreading factor. The unit of the result is dB.

In the Peak Code Domain Error (PCDE) measurement, the maximum error value over all
channels is determined and displayed for a given PCG. The measurement covers the
entire signal during the entire observation time. In the graphical display the results are
shown in a diagram, in which the x-axis represents the PCGs and the y-axis shows the
PCDE values.

A measurement of the RHO factor is shown in the second part of the example. RHO is
the normalized, correlated power between the measured and the ideal reference signal.
The maximum value of RHO is 1. In that case the measured signal and the reference
signal are identical. When measuring RHO, it is required that only the pilot channel is
active.

Test setup

1. Connect the RF output of the R&S SMU to the input of the R&S FSW.

2. Connect the reference input (REF INPUT) on the rear panel of the R&S FSW to the
reference input (REF) on the rear panel of the R&S SMU (coaxial cable with BNC
connectors).

3. Connect the external trigger input on the front panel of the R&S FSW (TRIGGER
INPUT) to the external trigger output on the front panel of the R&S SMU (TRIGOUT1
of PAR DATA).

Settings on the R&S SMU

1. PRESET

"FREQ" = 878.49 MHz

"LEVEL" = 0 dBm

"DIGITAL STD" = "cdma2000"

"DIGITAL STD > Set Default"

"DIGITAL STD > LINK DIRECTION > DOWN/FORWARD"

N o o M w0 N

"DIGITAL STD > cdma2000 > STATE" = "ON"
Settings on the R&S FSW

1. PRESET

"MODE > cdma2000 BTS"

"AMPT > Reference level"= 0 dBm

2
3
4. "FREQ > Center frequency" = 878.49 MHz
5. "TRIG > External Trigger 1"

6

"MEAS CONFIG > Display Config > Peak Code Domain Error" (Window 1)

e
User Manual 1173.9334.02 — 05 121



R&S®FSW-K82/-K83 Measurement Examples
e e s |

Meas 6: Measuring the Peak Code Domain Error and the RHO Factor

7. "AMPT > Scale Config > Auto Scale Once"

The following results are displayed: the first window shows the diagram of the Peak
Code Domain Error. In the second window, the Result Summary is displayed.

Displaying RHO

N\ Make sure that all channels except the pilot channel (code 0.64) are OFF, so that only
/ the pilot channel is available in the measurement.

No specific measurement is required to get the value for RHO. The R&S FSW always
calculates this value automatically regardless of the code domain measurement per-
formed. Besides the results of the code domain measurements, the numeric result of the
RHO measurement is shown in the Result Summary, by default in the second window.

|
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10 Remote Commands for cdma2000 Measure-
ments

The following commands are required to perform measurements in cdma2000 applica-
tions in a remote environment. It assumes that the R&S FSW has already been set up
for remote operation in a network as described in the base unit manual.

Common Suffixes

In cdma2000 applications, the following common suffixes are used in remote commands
(and not described for each command individually):

Suffix Value range Description

<n> 1..16 Window

<t> 1 (CDA) Trace
6 (RF)

<m> 1..4 (CDA) Marker
1..16 (RF)

<ch> 1..18 (TX channel) Channel in RF measurements
1..11 (ALT channel)

<k> 1..8 (Limit line) Line in RF measurements
1|2 (Display line)

Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S FSW User Manual.

In particular, this includes:
e Managing Settings and Results, i.e. storing and loading settings and result data

e Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation

e Using the common status registers

After a short introduction to remote commands, the tasks specific to cdma2000 applica-
tions are described here:

L I [ 01 (o T VT 4o ] o 1 USSP 124
e Activating the Measurement Channel..............ooooiiiiiiiiiiiiiiiieeeeeeeeeeee e 128
o Selecting @ MeasuremMeNt........ocuuiiiiiiii e 131
e Configuring Code DOmMain ANAIYSIS........uuuruurruuiimiiiniiieiirirrerreeerereereereerreererereeseeees 132
e Configuring RF MEasUrEmMENtS........uuuiiiiiiiiiieiieeeeeeee e e e e e e e 180
e Configuring the Result DiSplay.........ccceeieiiiiiiiecc e 181
o Starting @ MeasSUrEMENT.........uuiiiiiciie e e e e e e e e e e e e e e eeee s 190
o  RetrieVing RESUIS. .. ... 196
L I €T g1 = TN B ] S 216
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Introduction

e Configuring the Application Data Range (MSRA mode only).......ccccccvviiiiiiiennnnnn. 225
e Querying the Status RegIiSters...... .. 226
e Commands for Compatibility..........cooriiieiiiiiicce s 228
Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instrument
or software. They operate its functions ('setting commands' or 'events') and request infor-
mation (‘query commands'). Some commands can only be used in one way, others work
in two ways (setting and query). If not indicated otherwise, the commands can be used

for settings and queries.

The syntax of a SCPI command consists of a header and, in most cases, one or more
parameters. To use a command as a query, you have to append a question mark after
the last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parameters
are separated by a "white space" (ASCII code 0 to 9, 11 to 32 decimal, e.g. blank). If
there is more than one parameter for a command, these are separated by a comma from
one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the User Manual
of the R&S FSW.

Remote command examples

Note that some remote command examples mentioned in this general introduction may
not be supported by this particular application.

10.1.1

10.1.2

Long and Short Form

The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in upper case letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For the
instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

Numeric Suffixes

Some keywords have a numeric suffix if the command can be applied to multiple instan-
ces of an object. In that case, the suffix selects a particular instance (e.g. a measurement
window).

e
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Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you don't quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<1...4>]:Z200M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:ZOOM: STATe ON refers to window 4.

10.1.3 Optional Keywords

Some keywords are optional and are only part of the syntax because of SCPI compliance.
You can include them in the header or not.

Note that if an optional keyword has a numeric suffix and you need to use the suffix, you
have to include the optional keyword. Otherwise, the suffix of the missing keyword is
assumed to be the value 1.

Optional keywords are emphasized with square brackets.

Example:

Without a numeric suffix in the optional keyword:

[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer
With a numeric suffix in the optional keyword:
DISPlay[:WINDow<l...4>]:Z00M:STATe
DISPlay:Z00OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4 :ZOOM: STATe ON enables the zoom in window 4.

10.1.4 Alternative Keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both keywords
to the same effect.

Example:
[SENSe: ]BANDwidth|BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect as
BWID 1MHZ.

10.1.5 SCPI Parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, these are separated by a comma.

Example:
LAYout :ADD:WINDow Spectrum, LEFT,MTABle
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Introduction

Parameters may have different forms of values.
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Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent. In
case of physical quantities, you can also add the unit. If the unit is missing, the command
uses the basic unit.

Example:
with unit: SENSe : FREQuency:CENTer 1GHZ
without unit: SENSe : FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. in case of discrete steps), the
command returns an error.

Instead of a number, you can also set numeric values with a text parameter in special
cases.

o MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. In some cases you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. In case of physical quan-
tities, it applies the basic unit (e.g. Hz in case of frequencies). The number of digits after
the decimal point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1E9

In some cases, numeric values may be returned as text.
e INF/NINF

Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.
e NAN
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10.1.5.2

10.1.5.3

10.1.5.4

10.1.5.5

Introduction

Not a number. Represents the numeric value 9.91E37. NAN is returned in case of
errors.

Boolean

Boolean parameters represent two states. The "ON" state (logically true) is represented
by "ON" or a numeric value 1. The "OFF" state (logically untrue) is represented by "OFF"
or the numeric value 0.

Querying boolean parameters

When you query boolean parameters, the system returns either the value 1 ("ON") or the
value 0 ("OFF").

Example:
Setting: DISPlay:WINDow: ZOOM: STATe ON
Query: DISPlay:WINDow:ZOOM: STATe? would return 1

Character Data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information see chapter 10.1.1, "Long and Short Form",
on page 124.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe : BANDwidth:RESolution:TYPE NORMal
Query: SENSe :BANDwidth:RESolution: TYPE? would return NORM

Character Strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

Block Data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. In the example the 4 following
digits indicate the length to be 5168 bytes. The data bytes follow. During the transmission
of these data bytes all end or other control signs are ignored until all bytes are transmitted.

|
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Activating the Measurement Channel

#0 specifies a data block of indefinite length. The use of the indefinite format requires a
NLAEND message to terminate the data block. This format is useful when the length of
the transmission is not known or if speed or other considerations prevent segmentation
of the data into blocks of definite length.

10.2 Activating the Measurement Channel

cdma2000 measurements require a special application on the R&S FSW. The measure-
ment is started immediately with the default settings.

INSTrumMENt:CREAIE[INEW]...ccuuiieiiiiieeee et e e et e e ettt e e e e tatee e e e etae e s e eeanaeeesesaaeeerennanaaens 128
INSTrumMENt:CREAIEIREPLACE.........cevuiieeeieiiiieeeeetiieeeeetteeeeeeeeteeeeeeetaeeeesestaeeeseernnaaeens 128
INSTIUMENEDELELE. . .cievtuieeeiitieeee e et e ee ettt ee e e e et aeeeesesbeseeseetanseessesanneeesessanaeeseernnaaneens 129
TN N VT aa =T W I N I PR 129
INSTrUMENERENGME ...cceneiiieeeeee et e ee e e e e e e e e eeaeeeean 130
TN IS 80 YT g 1 ] = =Y o S 130
SYSTem:PRESet: CHANNEIEXECULE].....ceeieieeeiiiiieeeeeeeeeettiieeieeeeeeeeeerbaaneseeeseeeesssnanens 131

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

This command adds an additional measurement channel. The number of measurement
channels you can configure at the same time depends on available memory.

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see table 10-1.

<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see table 10-1).

Example: INST:CRE SAN, 'Spectrum 2°'

Adds an additional spectrum display named "Spectrum 2".

INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>

This command replaces a measurement channel with another one.

Parameters:

<ChannelName1> String containing the name of the measurement channel you want
to replace.

<ChannelType> Channel type of the new channel.

For a list of available channel types see table 10-1.

<ChannelName2> String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see table 10-1).
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Example: INST:CRE:REPL 'Spectrum2',IQ, 'IQAnalyzer'
Replaces the channel named 'Spectrum2' by a new measurement
channel of type 'lQ Analyzer' named 'lIQAnalyzer'.

INSTrument:DELete <ChannelName>

This command deletes a measurement channel. If you delete the last measurement
channel, the default "Spectrum" channel is activated.

Parameters:

<ChannelName> String containing the name of the channel you want to delete.
A measurement channel must exist in order to be able delete it.

Example: INST:DEL 'Spectrumé'

Deletes the spectrum channel with the name 'Spectrum4'.

INSTrument:LIST?

This command queries all active measurement channels. This is useful in order to obtain
the names of the existing measurement channels, which are required in order to replace
or delete the channels.

Return values:

<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see table 10-1).
Tip: to change the channel name, use the INSTrument : REName
command.
Example: INST:LIST?

Result for 3 measurement channels:
'ADEM', 'Analog Demod', 'IQ', 'IQ
Analyzer', 'SANALYZER', 'Spectrum'

Usage: Query only

Table 10-1: Available measurement channel types and default channel names
Application <ChannelType> Parameter Default Channel Name*)
Spectrum SANALYZER Spectrum

1/Q Analyzer 1Q I1Q Analyzer

Pulse (R&S FSW-K6) PULSE Pulse

Analog Demodulation (R&S | ADEM Analog Demod

FSW-K7)

GSM (R&S FSW-K10) GSM GSM

Multi-Carrier Group Delay | MCGD MC Group Delay

(R&S FSW-K17)

Noise (R&S FSW-K30) NOISE Noise

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.
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Application <ChannelType> Parameter Default Channel Name*)
Phase Noise (R&S FSW- PNOISE Phase Noise
K40)

VSA (R&S FSW-K70) DDEM VSA

3GPP FDD BTS (R&S BWCD 3G FDD BTS
FSW-K72)

3GPP FDD UE (R&S FSW- | MWCD 3G FDD UE
K73)

¢dma2000 BTS (R&S FSW- | BC2K CDMA2000 BTS
K82)

c¢dma2000 MS (R&S FSW- | MC2K CDMA2000 MS
K83)

1XEV-DO BTS (R&S FSW- | BDO 1xEV-DO BTS
K84)

1XEV-DO MS (R&S FSW- | MDO 1xEV-DO MS
K85)

WLAN (R&S FSW-K91) WLAN WLAN

LTE (R&S FSW-K10x) LTE LTE

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>

This command renames a measurement channel.

Parameters:
<ChannelName1>

<ChannelName2>

String containing the new channel name.

String containing the name of the channel you want to rename.

Note that you can not assign an existing channel name to a new
channel; this will cause an error.

Example:

INST:REN

'Spectrum?2', 'Spectrum3"’

Renames the channel with the name 'Spectrum2’ to 'Spectrum3'.

INSTrument[:SELect] <ChannelType>

This command activates a new measurement channel with the defined channel type, or
selects an existing measurement channel with the specified name.

See also INSTrument:CREate [ :NEW] on page 128.

For a list of available channel types see table 10-1.
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10.3

Selecting a Measurement

Parameters:

<ChannelType> BC2K
cdma2000 BTS option, R&S FSW-K82
MC2K

cdma2000 MS option, R&S FSW-K83

SYSTem:PRESet:CHANnNel[:EXECute]
This command restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST 'Spectrum?2'

Selects the channel for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual control: See "Preset Channel" on page 51

Selecting a Measurement

The following commands are required to define the measurement type in a remote envi-
ronment. For details on available measurements see chapter 3, "Measurements and
Result Displays", on page 13.

CONFigure:CDPowWer[:BTSIMEASUIEMENt.......cieeeiiieeeeeetieeeeerieeeeeete s e e e eete e e esesaaeeeseenanss 131

CONFigure:CDPower[:BTS]:MEASurement <Measurement>

This command selects the RF measurement type (with predefined settings according to
the cdma2000 standard).

e
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Configuring Code Domain Analysis

Parameters:
<Measurement> ACLR | CCDF | CDPower | ESPectrum | OBWidth | POWer
ACLR
Adjacent-Channel Power measurement
CCDF
measurement of the complementary cumulative distribution func-
tion (signal statistics)
CDPower
Code Domain Analyzer measurement.
ESPectrum
check of signal power (Spectrum Emission Mask)
OBWidth
measurement of the occupied bandwidth
POWer
Signal Channel Power measurement
(with predefined settings according to the cdma2000 standard)
*RST: CDPower
Example: CONF:CDP:MEAS POW
Selects Signal Channel Power measurement.
Manual control: See "Power" on page 26

See "Channel Power ACLR" on page 27

See "Spectrum Emission Mask" on page 28

See "Occupied Bandwidth" on page 29

See "CCDF" on page 30

See "Creating a New Channel Table from the Measured Signal
(Measure Table)" on page 83

10.4 Configuring Code Domain Analysis
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o Frontend Configuration........ccoci e i 149
e Configuring Triggered MeasuremMents. ..........ccoeeiiiiiiiiiiiiiiiieeee e 157
L IS 1 o T =TI @1 o) (1 o S 164
L I O F= o U= I D TCY (=Y 1 4o ) o 165
®  SWEEP SEINGS...utiiiiiiiiiiiiiii et a e e e e e e e 172
L I N U1 (0] g = L oR S T=Y u ] e 173
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Signal Description

The signal description provides information on the expected input signal.

o BTS Signal DeSCHPLON......coceiiiiiiccie e e e e e e e e e e eae s 133
o MS Signal DesSCriptioN.......cii it 136

BTS Signal Description

The following commands describe the input signal in BTS measurements.

For more information see chapter 4.7, "Transmission with Multiple Carriers and Multiple
Antennas", on page 39.

CONFigure:CDPower[:BTS]:MCARrier:FILTer:COFREQUENCY.....cccuuueeieeeerereiiaeeeeeeeeeennannns 133
CONFigure:CDPower[:BTS:MCARIier:FILTErROFF.......ciiiiiiiiee et 133
CONFigure:CDPower[:BTS:MCARIErFILTEr:STATE] . cieeieeieieeeeeineeeeeeeree e e e eeenee e e e e ennanes 134
CONFigure:CDPower[:BTS]:MCARIErFILTENTYPE......cicieieeceeee e e 134
CONFigure:CDPower[:BTS]:MCARIEIMALGO. .......ccvuvuruaaeieeeeeeeeeeeernnaaaseseaeeeeenennnnnaaneens 135
CONFigure:CDPower:BTSIMCARIEI:STATE] uuuiieieteieeietieeeeettieeeeetieeeeeeneeeseereeeeeenanns 135
[SENSE:]CDPOWENANTENNG. ...cvuuieeiiriieeietteeeeeeteeeerestaeeerestaasesetaaeesssnteesestaaseerssnaeeerennn 135
[SENSE:]CDPOWENPNOFTSEL. .. cccieeteieeieitiieeeeeeteeeeeeeeteeeeeeeeeaeeeeseeteeeeeeeraaeeeseeranaeeeersans 136

CONFigure:CDPower[:BTS]:MCARrier:FILTer:COFRequency <Frequency>
This command sets the cut-off frequency for the RRC filter.

Parameters:
<Frequency> Range: 0.1 MHz to 2.4 MHz
*RST: 1.25

Example: CONF:CDP:MCAR ON
Activates multi-carrier mode
CONF:CDP:MCAR:FILT ON

Activates an additional filter for multi-carrier measurements
CONF:CDP:MCAR:FILT:TYPE RRC

Activates the RRC filter
CONF:CDP:MCAR:FILT:COFR 1.5MHZ

Sets the cut-off frequency to 1.5 MHz

Manual control: See "Multi Carrier" on page 54
See "Filter Type" on page 54
See "Cut Off Frequency" on page 55

CONFigure:CDPower[:BTS]:MCARrier:FILTer:ROFF <RollOffFactor>
This command sets the roll-off factor for the RRC filter.

Parameters:
<RollOffFactor> Range: 0.01 to 0.99
*RST: 0.02

|
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CONF:CDP:MCAR ON

Activates multi-carrier mode

CONF:CDP:MCAR:FILT ON

Activates an additional filter for multi-carrier measurements
CONF:CDP:MCAR:FILT:TYPE RRC

Activates the RRC filter

CONF:CDP:MCAR:FILT:ROFF 0.05

Sets the roll-off factor to 0.05

See "Multi Carrier" on page 54
See "Filter Type" on page 54
See "Roll-Off Factor" on page 54

CONFigure:CDPower[:BTS]:MCARrier:FILTer[:STATe] <State>

This command activates or deactivates the usage of a filter for multi-carrier measure-

ments.

Parameters:
<State>

Example:

Manual control:

ON | OFF
*RST: OFF

CONF:CDP:MCAR ON

Activates multi-carrier mode
CONF:CDP:MCAR:FILT OFF

Activates an additional filter for multi-carrier measurements

See "Multi Carrier" on page 54
See "Multi Carrier Filter" on page 54

CONFigure:CDPower[:BTS]:MCARrier:FILTer:TYPE <Type>

This command sets the filter type to be used in multi-carrier mode.

You can set the parameters for the RRC filter with the CONFigure:CDPower [ :BTS] :
MCARrier:FILTer:COFRequency and CONFigure:CDPower [:BTS] :MCARrier:
FILTer :ROFF commands.

Parameters:
<Type>

Example:

LPASs | RCC
*RST: LPAS

CONF:CDP:MCAR ON
Activates multi-carrier mode
CONF:CDP:MCAR:FILT ON

Activates an additional filter for multi-carrier measurements
CONF:CDP:MCAR:FILT:TYPE RRC

Activates the RRC filter
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Manual control: See "Multi Carrier" on page 54
See "Filter Type" on page 54
See "Roll-Off Factor" on page 54
See "Cut Off Frequency" on page 55

CONFigure:CDPower[:BTS]:MCARrier:MALGo <State>

This command activates or deactivates the enhanced algorithm for the filters in multi-
carrier mode.

Parameters:
<State> ON | OFF

*RST: ON

Example: CONF:CDP:MCAR ON

Activates multi-carrier mode
CONF:CDP:MCAR:FILT ON

Activates an additional filter for multi-carrier measurements
CONF:CDP:MCAR:MALG OFF

Deactivates the enhanced algorithm

Manual control: See "Multi Carrier" on page 54
See "Enhanced Algorithm" on page 54

CONFigure:CDPower[:BTS]:MCARrier[:STATe] <State>

This command activates or deactivates the multi-carrier mode.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CONF:CDP:MCAR ON
Activates the multi-carrier settings.
Manual control: See "Multi Carrier" on page 54

[SENSe:]CDPower:ANTenna <AntennaState>

This command deactivates the orthogonal transmit diversity (two-antenna system) or
defines the antenna for which the result display is evaluated.

For details on antenna diversity see also chapter 4.7.2, "Antenna Diversity",
on page 40.

|
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Parameters:
<AntennaState> OFF |1]2

OFF

The aggregate signal from both antennas is fed in.
1

The signal of antenna 1 is fed in.

2

The signal of antenna 2 is fed in.

*RST: OFF
For further details refer to "Antenna Diversity - Antenna Number"
on page 53.

Example: CDP:ANT 2
Selects antenna 2.

Manual control: See "Antenna Diversity - Antenna Number" on page 53

[SENSe:]CDPower:PNOFfset <Offset>

This command sets the PN offset of the base station in multiples of 64 chips.

Parameters:

<Offset> Range: 0 to 511
*RST: 0

Example: CDP:PNOF 45
Sets PN offset.

Manual control: See "PN Offset" on page 53

MS Signal Description

The following commands describe the input signal in MS measurements.

For more information see "Long code scrambling” on page 38.

Useful commands for describing MS signals described elsewhere:

® CONFigure:CDPower[:BTS]:MCARrier:FILTer:COFRequency on page 133
® CONFigure:CDPower[:BTS]:MCARrier:FILTer:ROFF on page 133

® CONFigure:CDPower[:BTS]:MCARrier:FILTer:TYPE on page 134

® CONFigure:CDPower[:BTS]:MCARrier:FILTer[:STATe] on page 134

® CONFigure:CDPower[:BTS]:MCARrier:MALGo on page 135

® CONFigure:CDPower[:BTS]:MCARrier[:STATe] on page 135

Remote commands exclusive to describing MS signals:

[SENSE:]CDPOWENLCODEIMASK. ....uiiiiiteeeeeetieee ettt e et etae e e e eeta e e e e eetaeeeeseaaeeesrssaneaerenan 137
[SENSe:]CDPOWErLCODE:MODE......ciiiiiiiieii e e e e s eas 137
[SENSE:]ICDPOWENLCODE:OFFSEL. ...t e e 137

|
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[SENSe:]CDPower:LCODe:MASK <Mask>
Defines the long code mask of the mobile in hexadecimal form.

Note: For the default mask value of 0 the long code offset (see ) is not taken into con-
sideration.

Parameters:
<Mask> Range: #HO to #H4FFFFFFFFFF
*RST: #HO

Example: INST:SEL MC2K
'Activate cdma2000 MS; by default, "CDP relative" is displayed in

screen A and "Result Summary" in screen B.
INIT:CONT OFF

'Select single sweep
TRIG:SOUR:EXT

'Select external trigger source
CDP:LCOD:MASK '#HF'

'Define long code mask
INIT; *WAI

'Start measurement with synchronization

Manual control: See "Long Code Mask" on page 55

[SENSe:]CDPower:LCODe:MODE <Mode>
This command selects the mode of the long code generation.

Parameters:
<Mode> STANdard
The cdma2000 standard long code generator is used.

ESG101
The Agilent ESG option 101 long code is used; in this case, only
signals from that generator can be analysed.

*RST: STANdard

Manual control: See "Long Code Generation" on page 56

[SENSe:]CDPower:LCODe:OFFSet <CodeOffset>

Defines the long code offset, including the PN offset. This offset is applied at the next
trigger pulse (which cannot occur until a setup time of 300 ms has elapsed).

This command is ignored if [ SENSe: ] CDPower : LCODe : MODE is set to 0.

|
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Parameters:
<CodeOffset> Offset in chips in hexadecimal format with a 52-bit resolution.
The chips offset is calculated as follows: tSinceStartGPS *
1.2288 MChips/s, where tSinceStartGPS is defined in sec-
onds.
This value corresponds to the GPS timing since 6.1.1980 00:00:00
UTC.
*RST: #HO
Example: The hexadecimal offset of 258000 h chips is set for the first even
second clock trigger:
INST:SEL MC2K
'Activate cdma2000 MS; by default, "CDP relative" is displayed in
screen A and "Result Summary" in screen B.
INIT:CONT OFF
'Select single sweep
TRIG:SOUR:EXT
'Select external trigger source
CDP:LCOD:MASK '#H2'
'Define long code mask
CDP:LCOD:OFFS '#H258000"
'Define long code offset
INIT; *WAT
'Start measurement with synchronization
Manual control: See "Long Code Offset" on page 56

Configuring the Data Input and Output

The following commands are required to configure data input and output. For more infor-
mation see chapter 5.2.4, "Data Input and Output Settings", on page 57.

L I 4 o] o 1 U 138
e Remote Commands for the Digital Baseband Interface (R&S FSW-B17)............ 141
o Configuring the OULPULS.......coi e 148
RF Input

INPut:ATTenuation:PROTECHONIRESEL ....ccccceeeeeieeeeeiiiicce e eee e e s e e e e e e e e e e e eeeennaaas 139
INP UL C OUPIING. -ttt ettt ettt ettt ettt ettt ettt e e e et e e e e et e e e e e e e e e eanneenneannaaenaen 139
INP UL F LT HP AS S S T AT ] et et ettt ettt et et e e e e e e e e e e e e e e aeanns 139
I U o 1 =Y 1T S 1N I = S 140
LN o LY =Yoo 140
IS Y o 140

e
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INPut:ATTenuation:PROTection:RESet

This command resets the attenuator and reconnects the RF input with the input mixer
after an overload condition occured and the protection mechanism intervened.The error
status bit (bit 3 in the STAT : QUES : POW status register) and the INPUT OVLD message
in the status bar are cleared.

(For details on the status register see the R&S FSW User Manual).
The command works only if the overload condition has been eliminated first.

Usage: Event

INPut:COUPIling <CouplingType>
This command selects the coupling type of the RF input.

The command is not available for measurements with the Digital Baseband Interface
(R&S FSW-B17).

Parameters:
<CouplingType> AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP:DC
Usage: SCPI confirmed
Manual control: See "Input Coupling" on page 58

INPut:FILTer:HPASSs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to 3 GHz.
This filter is used to remove the harmonics of the R&S FSW in order to measure the
harmonics for a DUT, for example.

This function requires option R&S FSW-B13.

(Note: for RF input signals outside the specified range, the high-pass filter has no effect.
For signals with a frequency of approximately 4 GHz upwards, the harmonics are sup-
pressed sufficiently by the YIG filter.)

Parameters:
<State> ON | OFF
*RST: OFF
Usage: SCPI confirmed
Manual control: See "High-Pass Filter 1...3 GHz" on page 59
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INPut:FILTer:YIG[:STATe] <State>
This command turns the YIG-preselector on and off.

Note the special conditions and restrictions for the YIG filter described in "Y1G-Preselec-
tor" on page 59.

Parameters:
<State> ON | OFF
*RST: ON (OFF for 1/Q Analyzer, GSM and MC Group Delay
measurements)
Example: INP:FILT:YIG OFF
Deactivates the YIG-preselector.
Manual control: See "YIG-Preselector" on page 59

INPut:IMPedance <Impedance>
This command selects the nominal input impedance of the RF input.

75 Q should be selected if the 50 Q inputimpedance is transformed to a higher impedance
using a matching pad of the RAZ type (= 25 Q in series to the input impedance of the
instrument). The power loss correction value in this case is 1.76 dB = 10 log (75Q/50Q).

The command is not available for measurements with the Digital Baseband Interface
(R&S FSW-B17).

Parameters:
<Impedance> 50|75
*RST: 50 Q
Example: INP:IMP 75
Usage: SCPI confirmed
Manual control: See "Impedance"” on page 59

INPut:SELect <Source>

This command selects the signal source for measurements, i.e. it defines which connec-
tor is used to input data to the R&S FSW. If no additional options are installed, only RF
input is supported.

Parameters:

<Source> RF
Radio Frequency ("RF INPUT" connector)
DIQ

Digital 1Q data (only available with optional Digital Baseband Inter-
face R&S FSW-B17)

For details on 1/Q input see the R&S FSW I/Q Analyzer User Man-
ual.

*RST: RF

e
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Manual control: See "Radio Frequency State" on page 58
See "Digital 1/Q Input State" on page 60

10.4.2.2 Remote Commands for the Digital Baseband Interface (R&S FSW-B17)
The following commands are required to control the Digital Baseband Interface (R&S
FSW-B17) in a remote environment.They are only available if this option is installed.

Information on the STATus : QUEStionable:DIQ register can be found in "STA-
Tus:QUEStionable:DIQ Register" on page 146.

e Configuring Digital I/Q Input and OUtpUL.........cco e 141
e STATus:QUEStionable:DIQ RegISter.......coooiiiiiiiiiiiiiie e 146
Configuring Digital I/Q Input and Output

Useful commands for digital I/Q data described elsewhere:
® TRIG:SEQ:LEV:BBPTRIGger[:SEQuence] :LEVel:BBPower on page 158

@ Remote commands for the R&S DiglConf software

Remote commands for the R&S DiglConf software always begin with SOURce : EBOX.
Such commands are passed on from the R&S FSW to the R&S DiglConf automatically
which then configures the R&S EX-IQ-BOX via the USB connection.

All remote commands available for configuration via the R&S DiglConf software are
described in the "R&S®EX-IQ-BOX Digital Interface Module R&S®DiglConf Software
Operating Manual".

Example 1:

SOURce:EBOX: *RST

SOURce:EBOX: *IDN?

Result:

"Rohde&Schwarz,DiglConf,02.05.436 Build 47"

Example 2:
SOURce:EBOX:USER:CLOCk:REFerence: FREQuency 5MHZ

Defines the frequency value of the reference clock.

Remote commands exclusive to digital I/Q data input and output

INPULDIQICDEVICE. . ccevneeeee ettt ettt et et e e e et e e e e et e e e eesa e e eeneeeaeeeanseennneeean 142
INPUE:DIQ:RANGEAUTO . cutuuuieieieiieieeeeeeeeee et eeeeeeeeessbabsaa e eseseseseaaaaaaseseseeseressssssrarannnnn 143
INPUL:DIQ:RANGE:COUPIING....ccettuieeiieteieetetteiee ettt ieeeettaaeeseetaaeeeestanaeeeesnnaaeeersnnaaaaees 143
INPULDIQ:RANGE[:UPPEL. ettt 143
INPUL:DIQ:RANGE[:UPPEI I UNIT ..t et e e e e e e e e e e 144
1N LU T [ RS 7 AN I PP 144
INPUL:DIQ:SRATEIAUTO. .. ettt ettt e eee et e e e e et e e et e e e e e e eaeereneeeaneeennneeean 144
(@ 10 I U 144
OUTPUL DIQ: CDEVICE. et tttitieeeeie et e et st st s e s enres et st rtnsenrensenesnesaesansansanssnsensenns 145
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This command queries the current configuration and the status of the digital 1/Q input
from the optional Digital Baseband Interface (R&S FSW-B17).

For details see the section "Interface Status Information" for the Digital Baseband Inter-
face (R&S FSW-B17) in the R&S FSW I/Q Analyzer User Manual.

Return values:
<ConnState>

<DeviceName>
<SerialNumber>
<PortName>

<SampleRate>

<MaxTransferRate>

<ConnProtState>

<PRBSTestState>

<SampleRateType>

<FullScaleLevel>

Defines whether a device is connected or not.

0
No device is connected.

1

A device is connected.

Device ID of the connected device
Serial number of the connected device

Port name used by the connected device

Maximum or currently used sample rate of the connected device
in Hz (depends on the used connection protocol version; indicated
by <SampleRateType> parameter)

Maximum data transfer rate of the connected device in Hz

State of the connection protocol which is used to identify the con-
nected device.

Not Started

Has to be Started

Started

Passed

Failed

Done

State of the PRBS test.

Not Started

Has to be Started

Started

Passed

Failed

Done

0

Maximum sampling rate is displayed
1

Current sampling rate is displayed

The level (in dBm) that should correspond to an I/Q sample with
the magnitude "1" (if transferred from connected device);
If not available, 9.97e37 is returned
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Example: INP:DIQ:CDEV?
Result:
1,SMU200A,103634,0ut
A,70000000,100000000, Passed,Not Started, 0,0

Manual control: See "Connected Instrument” on page 61

INPut:DIQ:RANGe:AUTO <State>

If enabled, the digital input full scale level is automatically set to the value provided by
the connected device (if available).

This command is only available if the optional Digital Baseband interface (option R&S
FSW-B17) is installed.

Parameters:
<State> ON | OFF
*RST: OFF
Manual control: See "Full Scale Level" on page 60

INPut:DIQ:RANGe:COUPIling <State>

If enabled, the reference level for digital input is adjusted to the full scale level automat-
ically if the full scale level changes.

This command is only available if the optional Digital Baseband Interface (R&S FSW-
B17) is installed.

Parameters:
<State> ON | OFF
*RST: OFF
Manual control: See "Adjust Reference Level to Full Scale Level" on page 61

INPut:DIQ:RANGe[:UPPer] <Level>

Defines or queries the "Full Scale Level", i.e. the level that corresponds to an I/Q sample
with the magnitude "1".

This command is only available if the optional Digital Baseband Interface (R&S FSW-
B17) is installed.

Parameters:

<Level> <numeric value>
Range: 1TV to 7.071V
*RST: 1V

Manual control: See "Full Scale Level" on page 60

e
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INPut:DIQ:RANGe[:UPPer]:UNIT <Unit>

Defines the unit of the full scale level (see "Full Scale Level" on page 60). The availability
of units depends on the measurement application you are using.

This command is only available if the optional Digital Baseband Interface (R&S FSW-
B17) is installed.

Parameters:

<Level> VOLT | DBM | DBPW | WATT | DBMV | DBUV | DBUA | AMPere
*RST: Volt

Manual control: See "Full Scale Level" on page 60

INPut:DIQ:SRATe <SampleRate>

This command specifies or queries the sample rate of the input signal from the Digital
Baseband Interface (R&S FSW-B17, see "Input Sample Rate" on page 60).

Parameters:
<SampleRate> Range: 1Hz to 10 GHz
*RST: 32 MHz
Example: INP:DIQ:SRAT 200 MHz
Manual control: See "Input Sample Rate" on page 60

INPut:DIQ:SRATe:AUTO <State>

If enabled, the sample rate of the digital I/Q input signal is set automatically by the con-
nected device.

This command is only available if the optional Digital Baseband Interface (R&S FSW-
B17) is installed.

Parameters:
<State> ON | OFF
*RST: OFF
Manual control: See "Input Sample Rate" on page 60

OUTPut:DIQ <State>

This command turns continuous output of I/Q data to the Digital Baseband Interface (R&S
FSW-B17) on and off.

Using the digital input and digital output simultaneously is not possible.

Parameters:
<State> ON | OFF

*RST: OFF
Example: OUTP:DIQ ON

e
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See "Digital Baseband Output" on page 64

OUTPut:DIQ:CDEVice

This command queries the current configuration and the status of the digital I/Q data
output to the optional Digital Baseband Interface (R&S FSW-B17).

Return values:
<ConnState>

<DeviceName>
<SerialNumber>
<PortName>
<NotUsed>
<MaxTransferRate>

<ConnProtState>

<PRBSTestState>

<NotUsed>
<Placeholder>

Example:

Manual control:

Defines whether a device is connected or not.

0
No device is connected.

1

A device is connected.

Device ID of the connected device

Serial number of the connected device

Port name used by the connected device

to be ignored

Maximum data transfer rate of the connected device in Hz
State of the connection protocol which is used to identify the con-
nected device.

Not Started

Has to be Started

Started

Passed

Failed

Done

State of the PRBS test.
Not Started

Has to be Started
Started

Passed

Failed

Done

to be ignored
for future use; currently "0"

OUTP:DIQ:CDEV?

Result:

1,SMU200A,103634,0ut

A,70000000,100000000, Passed,Not Started, 0,0

See "Output Settings Information" on page 64
See "Connected Instrument" on page 65

|
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STATus:QUEStionable:DIQ Register

This register contains information about the state of the digital 1/Q input and output. This
register is available with option Digital Baseband Interface (R&S FSW-B17)Digital Base-
band Interface (R&S FSW-B17).

The status of the STATus:QUESTionable:DIQ register is indicated in bit 14 of the
STATus:QUESTionable register.

You can read out the state of the register with STATus : QUEStionable:DIQ:
CONDition? on page 147 and STATus:QUEStionable:DIQ[:EVENt]?

on page 148.
Bit No. Meaning
0 Digital I/Q Input Device connected

This bit is set if a device is recognized and connected to the Digital Baseband Interface of
the analyzer.

1 Digital I/Q Input Connection Protocol in progress

This bitis set while the connection between analyzer and digital baseband data signal source
(e.g. R&S SMU, R&S Ex-I/Q-Box) is established.

2 Digital I/Q Input Connection Protocol error

This bit is set if an error occurred during establishing of the connect between analyzer and
digital I/Q data signal source (e.g. R&S SMU, R&S Ex-1/Q-Box) is established.

3-5 not used

6 Digital I/Q Input FIFO Overload

This bit is set if the input transfer rate is too high.

7 not used

8 Digital I/Q Output Device connected

This bit is set if a device is recognized and connected to the Digital I/Q Output.

9 Digital I/Q Output Connection Protocol in progress

This bit is set while the connection between analyzer and digital I/Q data signal source (e.g.
R&S SMU, R&S Ex-1/Q-Box) is established.

10 Digital I/Q Output Connection Protocol error

This bit is set if an error occurred while the connection between analyzer and digital I/Q data
signal source (e.g. R&S SMU, R&S Ex-I/Q-Box) is established.

11-14 not used

15 This bit is always set to 0.
STATuUS:QUESHioNable:DIQ:CONDIION?....cceueiieeeeeteeeeeeeeeeeeeeeeiee e eesbeeran s erenereneerannas 147
STATUS:QUESHIONabIE:DIQ:ENABIE......ivuiiiieiiie e ee e e e s e eeas 147
STATus:QUEStionable:DIQ:NTRANSIION. ....uuiiiiiiiiiiiiieei et e e e e e e ans 147
STATuUs:QUEStioNable:DIQ:PTRANSIHION. ...u.ivuieieeiiieee et e et e e e e e e e e s e e e eens 147
STATus:QUEStionable:DIQEVENL] ...t e e e e e 148

e
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STATus:QUEStionable:DIQ:CONDition? <ChannelName>

This command reads out the CONDition section of the
STATus:QUEStionable:DIQ:CONDition status register.

The command does not delete the contents of the EVENTt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Example: STAT:QUES:DIQ:COND?

Usage: Query only

STATus:QUEStionable:DIQ:ENABIle <SumBit>,<ChannelName>
This command controls the ENABIe part of a register.

The ENABIe part allows true conditions in the EVENTt part of the status register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event
bit transitions to true, a positive transition will occur in the summary bit reported to the
next higher level.

Parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Setting parameters:
<SumBit> Range: 0 to 65535

Usage: SCPI confirmed

STATus:QUEStionable:DIQ:NTRansition <SumBit>,<ChannelName>
This command controls the Negative TRansition part of a register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated register.
The transition also writes a 1 into the associated bit of the corresponding EVENt register.

Parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Setting parameters:
<SumBit> Range: 0 to 65535

STATus:QUEStionable:DIQ:PTRansition <SumBit>,<ChannelName>

This command controls the Positive TRansition part of a register.

|
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Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated register.
The transition also writes a 1 into the associated bit of the corresponding EVENT register.

Parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Setting parameters:
<SumBit> Range: 0 to 65535

STATus:QUEStionable:DIQ[:EVENt]? <ChannelName>

This command queries the contents of the "EVENt" section of the
STATus :QUEStionable:DIQ register for IQ measurements.

Readout deletes the contents of the "EVENt" section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Example: STAT:QUES:DIQ?

Usage: Query only

Configuring the Outputs

Configuring trigger input/output is described in chapter 10.4.4.2, "Configuring the Trigger
Output", on page 162.

DIAGNOSHCKN> :SERVICEINSOUICE. ..euiviiitiieeeee et eee et et s e et e s st st eesessstsraessaesneen 148
(@ 10 I U S 149

DIAGnostic<n>:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled NOISE SOURCE
CONTROL on the front panel on and off.

Parameters:
<State> ON | OFF
*RST: OFF
Example: DIAG:SERV:NSO ON
Manual control: See "Noise Source" on page 62

e
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OUTPut:DIQ <State>

This command turns continuous output of I/Q data to the Digital Baseband Interface (R&S
FSW-B17) on and off.

Using the digital input and digital output simultaneously is not possible.

Parameters:
<State> ON | OFF
*RST: OFF
Example: OUTP:DIQ ON
Manual control: See "Digital Baseband Output" on page 64

10.4.3 Frontend Configuration

The following commands configure frequency, amplitude and y-axis scaling settings,
which represent the "frontend" of the measurement setup.

For more information see chapter 5.2.5, "Frontend Settings", on page 65.

L I Yo [ 1= o 149
e Amplitude and Scaling Settings........cocoiiiiiieiiic e 151
e Configuring the Attenuation..............oooriiiiii e 155

10.4.3.1 Frequency

[SENSE: IFREQUENCY:CENT .. . i iiiiiitieieeeeettie e eeeeetteeeeeeeeateseesseetaaeeeeressaeeeesentaneeesenrnns 149
[SENSe:]JFREQUENCY:CENTEISTEP. . .uiiiiiiei it s eeeite s e e et e e et e e e e e e s eebe s e e e enaaeeeeenas 150
[SENSe:]JFREQuUeNncy:CENTErNRSTEP:AUTO. ...ttt et e e 150
[SENSe:]JFREQuUency:CENTErSTEP:LINK.....cu et 150
[SENSe:]JFREQuency:CENTerSTEP:LINKIFACTO . ...uciieiieiceeeeeieice e e eeieee e e e eeaeeeeeeanaeeeeeenes 151
[SENSE:JFREQUENCY:OFFSEL.ccuuutuuaeiieieiieeieiiieiieieieeasee e e e e e e e e eeeeeaeetanaaanseseeeaaeeeeeneeesnnnanns 151

[SENSe:]JFREQuency:CENTer <Frequency>
This command defines the center frequency.

Parameters:

<Frequency> The allowed range and f,.. is specified in the data sheet.
UP
Increases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer : STEP command.
DOWN
Decreases the center frequency by the step defined using the
[SENSe: | FREQuency:CENTer : STEP command.

*RST: fmax/2
Default unit: Hz
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Example: FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Usage: SCPI confirmed

Manual control: See "Center" on page 66

[SENSe:]JFREQuency:CENTer:STEP <StepSize>
This command defines the center frequency step size.

You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP AND SENS:FREQ DOWN commands, see [SENSe: ] FREQuency:
CENTer on page 149.

Parameters:
<StepSize> frmax IS specified in the data sheet.

Range: 1 to fTMAX
*RST: 0.1 x span
Default unit; Hz

Example: FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual control: See "Center Frequency Stepsize" on page 66

[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>

This command couples or decouples the center frequency step size to the span.

Parameters:
<State> ON | OFF
*RST: ON
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

[SENSe:]JFREQuency:CENTer:STEP:LINK <CouplingType>

This command couples and decouples the center frequency step size to the span or the
resolution bandwidth.

|
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Parameters:

<CouplingType> SPAN
Couples the step size to the span. Available for measurements in
the frequency domain.
RBW
Couples the step size to the resolution bandwidth. Available for
measurements in the time domain.

OFF
Decouples the step size.

*RST: SPAN

Example: FREQ:CENT:STEP:LINK SPAN

[SENSe:]JFREQuency:CENTer:STEP:LINK:FACTor <Factor>

This command defines a step size factor if the center frequency step size is coupled to
the span or the resolution bandwidth.

Parameters:
<Factor> 110 100 PCT
*RST: 10
Example: FREQ:CENT:STEP:LINK:FACT 20PCT

[SENSe:]JFREQuency:OFFSet <Offset>
This command defines a frequency offset.

If this value is not 0 Hz, the application assumes that the input signal was frequency
shifted outside the application. All results of type "frequency” will be corrected for this
shift numerically by the application.

See also "Frequency Offset" on page 66.

Parameters:

<Offset> Range: -100 GHz to 100 GHz
*RST: 0 Hz

Example: FREQ:OFFS 1GHZ

Usage: SCPI confirmed

Manual control: See "Frequency Offset" on page 66

10.4.3.2 Amplitude and Scaling Settings

Useful commands for amplitude settings described elsewhere:
® TNPut:COUPling on page 139
® TNPut:IMPedance on page 140

® [SENSe:]ADJust:LEVel on page 176
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Remote commands exclusive to amplitude settings:

CALCUIAtESNZIUNITIPOWET ...ttt ettt e e e e e e e e e e e ettt e e e e aaaaaaaeeeaeas 152
DISPlay[:WINDow<n>]:-TRACe:Y[:SCALe]:AUTO ONCE......cccotiiiiiiieeieieeeee e 152
DISPlay[:WINDow<n>]:TRACe:Y[:SCALE]:MAXIMUM.....cutiieiiiiieee e e e e e 152
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE:MINIMUM.....ccvuiireiiiereeriieeeerineeeeeeneeeeeereeeeeens 153
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:PDIViSION....cceeiiireeeieeeieieiiniceaeieeeeeaeeeereeeeeeennnnas 153
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEJ:RLEVEL.....cieviieeieieeeee e 153
DISPlay[:WINDow<n>]:-TRACe:Y[:SCALE]:RLEVEl:OFFSEt........ccoerrrrririniiiiee e e, 153
IN P UL G AN S T AT ettt ettt ettt ettt e et et e et e e e e e et e et e e s eansenaaenaaenaenaensaen 154
INPUEGAINLEVALUE .+ eeeeeeeeeeeeeseeseseseeseseesesessesesseseasesessesesessesenseseasesessesessesssessesensesens 154

CALCulate<n>:UNIT:POWer <Unit>
This command selects the unit of the y-axis.

The unit applies to all measurement windows.

Parameters:

<Unit> DBM |V |A|W|DBPW |WATT | DBUV | DBMV | VOLT | DBUA |
AMPere
*RST: dBm

Example: CALC:UNIT:POW DBM

Sets the power unit to dBm.

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:AUTO ONCE
Automatic scaling of the y-axis is performed once, then switched off again.
Usage: SCPI confirmed

Manual control: See "Auto Scale Once" on page 71

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MAXimum <Value>

This command defines the maximum value of the y-axis for the selected result display.

Parameters:
<Value> <numeric value>
*RST: depends on the result display
The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60
DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.
Manual control: See "Y-Maximum, Y-Minimum" on page 71

|
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DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MINimum <Value>

This command defines the minimum value of the y-axis for the selected result display.

Parameters:
<Value> <numeric value>
*RST: depends on the result display
The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60
DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.
Manual control: See "Y-Maximum, Y-Minimum" on page 71

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:PDIVision <Value>

This remote command determines the grid spacing on the Y-axis for all diagrams, where

possible.

Parameters:

<Value> numeric value; the unit depends on the result display
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display

Example: DISP:TRAC:Y:PDIV 10

Sets the grid spacing to 10 units (e.g. dB) per division
(For example 10 dB in the Code Domain Power result display.)

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RLEVel <ReferencelLevel>
This command defines the reference level.

With a reference level offset + 0, the value range of the reference level is modified by the

offset.
Parameters:
<ReferenceLevel>  The unit is variable.
Range: see datasheet
*RST: 0 dBm
Example: DISP:TRAC:Y:RLEV -60dBm
Usage: SCPI confirmed
Manual control: See "Reference Level" on page 68

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RLEVel:OFFSet <Offset>

This command defines a reference level offset.

|
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Parameters:

<Offset> Range: -200 dB to 200 dB
*RST: 0dB

Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual control: See "Reference Level" on page 68

See "Shifting the Display (Offset)" on page 68

INPut:GAIN:STATe <State>

This command turns the preamplifier on and off.

The command requires option R&S FSW-B24.

This function is not available for input from the Digital Baseband Interface (R&S FSW-

B17).
Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:GAIN:STAT ON
Switches on 30 dB preamplification.
Usage: SCPI confirmed
Manual control: See "Input Settings" on page 70

See "Preamplifier (option B24)" on page 70

INPut:GAIN[:VALue] <Gain>

This command selects the preamplification level if the preamplifier is activated
(INP:GAIN:STAT ON, see INPut:GAIN:STATe on page 154).

The command requires option R&S FSW-B24.

Parameters:
<Gain> 15dB | 30 dB
The availability of preamplification levels depends on the R&S
FSW model.
* R&S FSW8: 15dB and 30 dB
* R&S FSW13: 15dB and 30 dB
* R&S FSW26: 30 dB
All other values are rounded to the nearest of these two.

*RST: OFF

Example: INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Usage: SCPI confirmed

Manual control: See "Input Settings" on page 70
See "Preamplifier (option B24)" on page 70
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10.4.3.3 Configuring the Attenuation

TN o I =Yg U= o] o U 155
INPUt:ATTENUAtION:AUTO. ... i eei et eeeee ettt e e et e e e e e e e et e e e ea e e eaeeeeaneeeanseeenneerenn 155
LN L =N I N 156
1N U = 2 N 0 TN 156
1N | U = N I I AN =TSR 156

INPut:ATTenuation <Attenuation>
This command defines the total attenuation for RF input.

If an electronic attenuator is available and active, the command defines a mechanical
attenuation (see INPut:EATT:STATe on page 156).

If you set the attenuation manually, it is no longer coupled to the reference level, but the
reference level is coupled to the attenuation. Thus, if the current reference level is not
compatible with an attenuation that has been set manually, the command also adjusts
the reference level.

This function is not available if the Digital Baseband Interface (R&S FSW-B17) is active.

Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB
*RST: 10 dB (AUTO is set to ON)
Example: INP:ATT 30dB
Defines a 30 dB attenuation and decouples the attenuation from
the reference level.
Usage: SCPI confirmed
Manual control: See "RF Attenuation” on page 69

See "Attenuation Mode / Value" on page 69

INPut:ATTenuation:AUTO <State>

This command couples or decouples the attenuation to the reference level. Thus, when
the reference level is changed, the R&S FSW determines the signal level for optimal
internal data processing and sets the required attenuation accordingly.

This function is not available if the Digital Baseband Interface (R&S FSW-B17) is active.

Parameters:
<State> ON | OFF
*RST: ON
Example: INP:ATT:AUTO ON
Couples the attenuation to the reference level.
Usage: SCPI confirmed
Manual control: See "RF Attenuation" on page 69

See "Attenuation Mode / Value" on page 69
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INPut:EATT <Attenuation>

This command defines an electronic attenuation manually. Automatic mode must be
switched off (INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 156).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

This command is only available with option R&S FSW-B25.
It is not available if R&S FSW-B17 is active.

Parameters:
<Attenuation> attenuation in dB
Range: see data sheet
Increment: 1 dB
*RST: 0 dB (OFF)
Example: INP:EATT:AUTO OFF
INP:EATT 10 dB
Manual control: See "Using Electronic Attenuation (Option B25)" on page 69

INPut:EATT:AUTO <State>

This command turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.
This command is only available with option R&S FSW-B25.

It is not available if R&S FSW-B17 is active.

Parameters:
<State> ON | OFF
*RST: ON
Example: INP:EATT:AUTO OFF
Manual control: See "Using Electronic Attenuation (Option B25)" on page 69

INPut:EATT:STATe <State>

This command turns the electronic attenuator on and off.
This command is only available with option R&S FSW-B25.
It is not available if R&S FSW-B17 is active.

Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:EATT:STAT ON
Switches the electronic attenuator into the signal path.
Manual control: See "Using Electronic Attenuation (Option B25)" on page 69
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10.4.4 Configuring Triggered Measurements

The following commands are required to configure a triggered measurement in a remote
environment. The tasks for manual operation are described in chapter 5.2.6, "Trigger
Settings", on page 71.

N\ The *OPC command should be used after commands that retrieve data so that subse-
quent commands to change the selected trigger source are held off until after the sweep
is completed and the data has been returned.

e Configuring the Triggering ConditioNs............uuuuuuiciiiiiiieiiie e 157
e Configuring the Trigger OQUIPUL..........cooiiiiiiicccccree e 162

10.4.4.1 Configuring the Triggering Conditions

TRIGQEN:SEQUENCEIDTIME. ... iiiiiteiee ettt eeeeetee e e e et tee e e e e eate s e e e eesaeeeseetanaeeeseesnneaeees 157
TRIGGer[:SEQUENCE]:HOLDOMT TIME v.vuveeereerreereeereseeseessesseeseeseeseeesessesessseeseessesseesesseees 157
TRIGger[:SEQueNce]:IFPOWEr:HOLDOR . .......cciviie i eeice e e e e e e e e 158
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ..civvtueiieiiiieeeeeiiieeeetee e e e eeee e e e et e e e e et e e eeaaeaees 158
TRIGQer:SEQUENCE]:LEVEIBBPOWET . ....ccccieeieeeeeeeeeeee ettt a e e e e e e e e e e e e e e e eeeeeeeees 158
TRIGger[:SEQuence]:LEVel[:EXTerNal<port™].....cccceeeieeeeeriiiiieeeeeieeeriiiiieeeeeeseeersnnnaeseeeeesees 159
TRIGQEr:SEQUENCE]LEVEIIFPOWET ... .uuuuiiieieeeeeieieeeeetritieeeeeeeeeeeeereeesessabaeieeeeeaesseeeees 159
TRIGGer:SEQUENCE]:LEVELIQPOWET.....cvvuiiiiiiiie i ceeiiie s et e et r s e e e e e s et e e seranaaes 159
TRIGQer:SEQUENCE]:LEVEIRFPOWET ... .ciiiieiiiieiieeeetiie e ettt e e ee e e e e e e e e s eeaane e e 160
TRIGQer:SEQUENCE]:LEVELVIDEO. .. .cceieeeeeeeieee e eeeeee e e et e e et e e e e et e e e e e e s e eeanneeaees 160
TRIGQEN:SEQUENCE]:SLOPE.. ... cciiti e e e et e e e et e e e e et e e e e et e e e eeaaaa e e e erann e eeeannanaeens 160
TRIGQE:SEQUENCEI:SOURCE. .. e ieeeeeeeieeeeeieiieiieeeaae e e e e e e e e e e e e e eeeeeeeaaan s aaaaeaeeeaaeeaaeeeeennnes 160
TRIGQer[:SEQUENCE]:TIME:RINTEIVAL ....uvuuiieieeeeeeieririieeeieeeeeeeeesrataeseeeeeereressssaieeeeessenes 161

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Manual control: See "Trigger Source" on page 73

See "Drop-Out Time" on page 74

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the sweep (data cap-
turing).

Parameters:
<Offset> *RST: 0s
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Example: TRIG:HOLD 500us

Manual control: See "Trigger Source" on page 73
See "Trigger Offset" on page 74

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
This command defines the holding time before the next trigger event.
Note that this command is available for any trigger source, not just IF Power.

Note: If you perform gated measurements in combination with the IF Power trigger, the
R&S FSW ignores the holding time for frequency sweep, FFT sweep, zero span and 1/Q
data measurements.

Parameters:
<Period> *RST: 150 ns
Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HOLD 200 ns
Sets the holding time to 200 ns.
Manual control: See "Trigger Source" on page 73

See "Trigger Holdoff" on page 75

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

This command defines the trigger hysteresis.

Parameters:
<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HYST 10DB
Sets the hysteresis limit value.
Manual control: See "Trigger Source" on page 73

See "Hysteresis" on page 74

TRIGger[:SEQuence]:LEVel:BBPower <Level>
This command sets the level of the baseband power trigger.

This command is available with the Digital Baseband Interface (R&S FSW-B17).

Parameters:

<Level> Range: -50 dBm to +20 dBm
*RST: -20 DBM

Example: TRIG:LEV:BB -30DBM
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TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>
This command defines the level the external signal must exceed to cause a trigger event.

Note that the variable INPUT/OUTPUT connectors (ports 2+3) must be set for use as
input using the OUTPut : TRIGger<port>:DIRection command.

Suffix:
<port> 112]3
Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
3 =trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on rear
panel)
Parameters:
<TriggerLevel> Range: 05V to 3.5V
*RST: 14V
Example: TRIG:LEV 2V
Manual control: See "Trigger Source" on page 73

See "Trigger Level" on page 74

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

This command defines the power level at the third intermediate frequency that must be
exceeded to cause a trigger event. Note that any RF attenuation or preamplification is
considered when the trigger level is analyzed.

Parameters:

<TriggerLevel> Range: -50 dBm to 20 dBm
*RST: -20 dBm

Example: TRIG:LEV:IFP -30DBM

TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>

This command defines the magnitude the I/Q data must exceed to cause a trigger event.
Note that any RF attenuation or preamplification is considered when the trigger level is

analyzed.

Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm

Example: TRIG:LEV:IQP -30DBM
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TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

This command defines the power level the RF input must exceed to cause a trigger event.
Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed.

The input signal must be between 500 MHz and 8 GHz.

Parameters:

<TriggerLevel> Range: -50 dBm to -10 dBm
*RST: -20 dBm

Example: TRIG:LEV:RFP -30dBm

TRIGger[:SEQuence]:LEVel:VIDeo <Level>

This command defines the level the video signal must exceed to cause a trigger event.
Note that any RF attenuation or preamplification is considered when the trigger level is

analyzed.

Parameters:

<Level> Range: 0 PCT to 100 PCT
*RST: 50 PCT

Example: TRIG:LEV:VID 50PCT

TRIGger[:SEQuence]:SLOPe <Type>

For all trigger sources except time you can define whether triggering occurs when the
signal rises to the trigger level or falls down to it.

Parameters:

<Type> POSitive | NEGative
POSitive
Triggers when the signal rises to the trigger level (rising edge).
NEGative
Triggers when the signal drops to the trigger level (falling edge).
*RST: POSitive

Example: TRIG:SLOP NEG

Manual control: See "Trigger Source" on page 73

See "Slope" on page 75

TRIGger[:SEQuence]:SOURce <Source>
This command selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can con-
tinue. Make sure this situation is avoided in your remote control programs.
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<Source>

Example:

Manual control:
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IMMediate
Free Run

EXTern
Trigger signal from the TRIGGER INPUT connector.

EXT2
Trigger signal from the TRIGGER INPUT/OUTPUT connector.
Note: Connector must be configured for "Input".

EXT3
Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector.
Note: Connector must be configured for "Input".

IFPower
Second intermediate frequency

TIME
Time interval

BBPower
Baseband power (for digital input via the Digital Baseband Inter-
face R&S FSW-B17)

GPO0 | GP1 | GP2 | GP3 | GP4 | GP5

For applications that process I/Q data, such as the 1/Q Analyzer
or optional applications, and only if the Digital Baseband Interface
(R&S FSW-B17) is available.

Defines triggering of the measurement directly via the LVDS con-
nector. The parameter specifies which general purpose bit (0 to 5)
will provide the trigger data.

The assignment of the general purpose bits used by the Digital IQ
trigger to the LVDS connector pins is provided in "Digital 1/Q"

on page 74.

*RST: IMMediate

TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

See "Trigger Source" on page 73

See "Trigger Source" on page 73

See "Free Run" on page 73

See "External Trigger 1/2/3" on page 73
See "Digital 1/Q" on page 74

TRIGger[:SEQuence]:TIME:RINTerval <Interval>

This command defines the repetition interval for the time trigger.

Parameters:
<Interval>

2.0 ms to 5000

Range: 2ms to 5000 s
*RST: 10s
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Example: TRIG:SOUR TIME

Selects the time trigger input for triggering.
TRIG:TIME:RINT 50

The sweep starts every 50 s.

Configuring the Trigger Output

The following commands are required to send the trigger signal to one of the variable
TRIGGER INPUT/OUTPUT connectors. The tasks for manual operation are described
in "Trigger 2/3" on page 62.

OUTPUL: TRIGGEr<pOrt>:DIRECHON. ...t teeiee ettt et e e a e 162
OUTPULTRIGGEIr<POIt>:LEVEL...cciieeeeiiieteee e et e e e e e e e e e as 162
OUTPULTRIGGEIr<POIt> 0T Y Pe.. it i eeeeeeeeteee e e e e ettt e e e e e e e e e s e e e e e e e eneennnaaaeeeeas 163
OUTPUt:TRIGger<port>:PULSE:IMMEdIAE......ccceierreieriieeaaaie e e e e e e e eeeeeeeeeeeeeeeieensne e e e e e e 163
OUTPUt: TRIGer<port>:PULSE:LENGIN......cccceveieeietce ettt et e e eee e e eenens 164

OUTPut:TRIGger<port>:DIRection <Direction>

This command selects the trigger direction.

Suffix:
<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
Parameters:
<Direction> INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut
Manual control: See "Trigger 2/3" on page 62

OUTPut:TRIGger<port>:LEVel <Level>
This command defines the level of the signal generated at the trigger output.

This command works only if you have selected a user defined output with OUTPut :
TRIGger<port>:0TYPe.

Suffix:

<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

e
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Parameters:
<Level> HIGH
TTL signal.
Low
ov
*RST: LOW
Manual control: See "Trigger 2/3" on page 62

See "Output Type" on page 63
See "Level" on page 63

OUTPut:TRIGger<port>:0TYPe <OutputType>
This command selects the type of signal generated at the trigger output.

Suffix:

<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

Parameters:

<OutputType> DEVice
Sends a trigger signal when the R&S FSW has triggered internally.

TARMed
Sends a trigger signal when the trigger is armed and ready for an
external trigger event.

UDEFined
Sends a user defined trigger signal. For more information see
OUTPut:TRIGger<port>:LEVel.

*RST: DEVice

Manual control: See "Trigger 2/3" on page 62
See "Output Type" on page 63

OUTPut: TRIGger<port>:PULSe:IMMediate

This command generates a pulse at the trigger output.

Suffix:

<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

Usage: Event

Manual control: See "Trigger 2/3" on page 62

See "Output Type" on page 63
See "Send Trigger" on page 63

e
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OUTPut: TRIGger<port>:PULSe:LENGth <Length>

This command defines the length of the pulse generated at the trigger output.

Suffix:

<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

Parameters:

<Length> Pulse length in seconds.

Manual control: See "Trigger 2/3" on page 62

See "Output Type" on page 63
See "Pulse Length" on page 63
10.4.5 Signal Capturing

The following commands configure how much and how data is captured from the input
signal.

MSRA operating mode

In MSRA operating mode, only the MSRA Master channel actually captures data from
the input signal. The data acquisition commands for the cdma2000 application in MSRA
mode define the application data (see chapter 10.10, "Configuring the Application Data
Range (MSRA mode only)", on page 225).

For details on the MSRA operating mode see the R&S FSW MSRA User Manual.

[SENSE:]CDPOWELIQLENGEN. et eiiiieiieieieie s eee s e et e e e e e e e eaa s e e e eere s e e e eneaa e e eeenenan 164
[SENSE:]CDPOWEQINVEM....cevuieiieeieeee ettt e e ceee e e e eatee e e e et e e e eeta e e e enta s e e seanneeerenaeeerenan 164
[SENSE:]CDPOWENSET:COUNT. .. ..ttt e e e e e e e e e a e e e e e enaean 165

[SENSe:]CDPower:1QLength <CaptureLength>

This command sets the capture length in multiples of the power control group.

Parameters:
<CaptureLength> Range: 2 to 64
*RST: 3
Example: SENS:CDP:IQLength 3
Manual control: See "Number of PCGs" on page 77

[SENSe:]CDPower:QINVert <State>
This command inverts the Q component of the signal.

Parameters:
ON | OFF *RST: OFF

e
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Example: CDP:QINV ON
Activates inversion of Q component.

Manual control: See "Invert Q" on page 77

[SENSe:]CDPower:SET:COUNt <NumberSets>

This command sets the number of sets to be captured and stored in the instrument's
memory. Refer to "Number of Sets" on page 78 for more information.

Parameters:

<NumberSets> Range: 1 to 1500 (BTS mode) or 810 (MS mode)
*RST: 1

Example: CDP:SET:COUN 10
Sets the number of sets to be captured to 10.

Manual control: See "Number of Sets" on page 78

10.4.6 Channel Detection

The channel detection settings determine which channels are found in the input signal.
The commands for working with channel tables are described here.

When the channel type is required as a parameter by a remote command or provided as
a result for a remote query, the following abbreviations and assignments to a numeric
value are used:

Table 10-2: BTS channel types and their assignment to a numeric parameter value

Parameter Channel type
0 PICH

1 SYNC

2 PCH

3 TDPICH

4 APICH

5 ATDPICH
6 BCH

7 CPCCH

8 CACH

9 CCCH

10 CHAN

11 INACTIVE
12 PDCCH
13 PDCH
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Table 10-3: Allowed RC values depending on channel type for BTS measurements

RC Channel type Modulation
0 all special channels (not CHAN, PDCH)

112|345 CHAN

10 PDCH QPSK

20 PDCH 8PSK

30 PDCH 16QAM

Table 10-4: MS channel types and their assignment to a numeric parameter value

Parameter Channel type

0 PICH

1 EACH

2 CCCH

3 DCCH

4 ACKCH

5 CQICH

6 FCH

7 S1CH

8 S2CH

9 INACTIVE

o General Channel DeteCtion..........c.uu i 166
e Managing Channel TabIes. ... ... 167
e Configuring Channel Tables.......c.ooiv i 169

General Channel Detection

The following commands configure how channels are detected in general.

Useful commands for general channel detection described elsewhere:
® CONFigure:CDPower[:BTS]:CTABle[:STATe] on page 169

® CONFigure:CDPower[:BTS]:CTABle:SELect on page 169

Remote commands exclusive to general channel detection:

[SENSE:ICDPOWETICTRESNOI. c.uvutuueeiieieeeeeieeeieeeirieeieeeeeeeeeeeeeeeesssbanieeeeeeessereresssrananns 166

[SENSe:]CDPower:ICTReshold <ThresholdLevel>

This command defines the minimum power that a single channel must have compared
to the total signal in order to be regarded as an active channel. Channels below the
specified threshold are regarded as "inactive".

|
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Parameters:
<ThresholdLevel> Range: -100dB to 0dB
*RST: -60 dB
Example: CDP:ICTR -50
Sets the Inactice Channel Threshold to -50 dB.
Manual control: See "Inactive Channel Threshold" on page 80

10.4.6.2 Managing Channel Tables

CONFigure:CDPower[:BTS]:CTABIE:CATAIOG?....cccieeeeeeeiennnaaaaaaeeeeeeeeeeeeeeeeeeenennnaaaaaeaeeeens 167
CONFigure:CDPower[:BTS]:CTABIE:COPY ....cuvuutuiieieeieeeeeeeeeeetetiiieieseeeeeseeeeeessranneeeens 168
CONFigure:CDPower[:BTS]:CTABIE:DELELE......ccuueieeriiieeeeeiieeeceetce ettt e e et e e et e e eenaaes 168
CONFigure:CDPower:BTS]:CTABIE:RESTOIC....uuiieiietieeeeieeieieeeeetieeeeeeeteeeeeeeraaeeeeeennanss 168
CONFigure:CDPower[:BTS]:CTABIE:SELECL.......cceveeieiiiiiceciieieeeee e e e e ee e eeeesinrere e e e e 169
CONFigure:CDPOWE:BTS]:CTABIE[:STATE] vveveereeeeeeeeeeereeeeeseseeeseseseseesesseeessereseeseses 169

CONFigure:CDPower[:BTS]:CTABIle:CATalog?

This command reads out the names of all channel tables stored on the instrument. The
first two result values are global values for all channel tables, the subsequent values are
listed for each individual table.

Return values:

<TotalSize> Sum of file sizes of all channel table files (in bytes)
<FreeMem> Available memory left on hard disk (in bytes)
<FileName> File name of individual channel table file
<FileSize> File size of individual channel table file (in bytes)
Example: CONF:CDP:CTAB:CAT?

Sample result (description see table below):
52853,2634403840,3GB_1 16.XML,
3469,3GB_1 32.XML,5853,3GB 1 64.XML,
10712,3GB_2.XML,1428,3GB_3 16.XML,
3430,3GB_3 32.XML,5868,3GB_4.XML,
678,3GB 5 2.XML,2554,3GB 5 4.XML,
4101,3GB 5 8.XML,7202,3GB 6.XML,
7209, MYTABLE . XML, 349

Usage: Query only

Manual control: See "Predefined Tables" on page 81
Table 10-5: Description of query results in example:

Value Description

52853 Total size of all channel table files: 52583 bytes
2634403840 Free memory on hard disk: 2.6 Gbytes
3GB_1_16.XML Channel table 1: 3GB_1_16.XML
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Value Description

3469 File size for channel table 1: 3469 bytes

3GB_1_32.XML Channel table 2: 3GB 1 32.XML

5853 File size for channel table 2: 5853 bytes

3GB_1_64.XML Channel table 3: 3GB 1 64 .XML

10712 File size for channel table 3: 10712 bytes
Channel table x: ...

CONFigure:CDPower[:BTS]:CTABIle:COPY <FileName>

This command copies one channel table into another one. The channel table to be copied
is selected with command CONFigure:CDPower [ :BTS] :CTARle : NAME

on page 172.
Parameters:
<FileName> string with a maximum of 8 characters
name of the new channel table
Example: CONF:CDP:CTAB:NAME 'NEW TAB'
Defines the channel table name to be copied.
CONF:CDP:CTAB:COPY 'CTAB 2'
Copies channel table 'NEW_TAB' to 'CTAB_2'.
Usage: Event
Manual control: See "Copying a Table" on page 82

CONFigure:CDPower[:BTS]:CTABIe:DELete

This command deletes the selected channel table. The channel table to be deleted is
selected with the command CONFigure:CDPower [:BTS] :CTARle : NAME

on page 172.

Example: CONF:CDP:CTAB:NAME 'NEW TAB'
Defines the channel table name to be deleted.
CONF:CDP:CTAB:DEL
Deletes the table.

Manual control: See "Deleting a Table" on page 82

CONFigure:CDPower[:BTS]:CTABIle:RESTore

This command restores the predefined channel tables to their factory-set values. In this
way, you can undo unintentional overwriting.

Example: CONF:CDP:CTAB:REST
Restores the channel table.

Usage: Event
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Manual control: See "Restoring Default Tables" on page 82

CONFigure:CDPower[:BTS]:CTABIe:SELect <FileName>

This command selects a predefined channel table file for comparison during channel
detection.

Before using this command, the channel table must be switched on first with the com-
mand CONFigure:CDPower [ :BTS] :CTABle[:STATe] on page 169.

Parameters:
<FileName> *RST: RECENT
Example: CONF:CDP:CTAB ON
Switches the channel table on.
CONF:CDP:CTAB:SEL 'CTAB 1'
Selects the predefined channel table 'CTAB_1'.
Manual control: See "Selecting a Table" on page 81

CONFigure:CDPower[:BTS]:CTABIe[:STATe] <State>
This command switches the channel table on or off.

When switched on, the measured channel table is stored under the name "RECENT" and
is selected for use. After the "RECENT" channel table is switched on, another channel
table can be selected with the command CONFigure:CDPower [:BTS] :CTABle:
SELect on page 169.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CONF:CDP:CTAB ON
Manual control: See "Using Predefined Channel Tables" on page 80

Configuring Channel Tables

Some general settings and functions are available when configuring a predefined channel
table.

CONFigure:CDPower[:BTS]:CTABIE:COMMENL........cceieereieeiitieeeetiieeereeteeeereaaeeeern e eeenanns 169
CONFigure:CDPowWer[:BTS:CTABIEIDATA. ....coeitee ettt ee ettt e e e et e e e e e eeaae s e e e eeerananss 170
CONFigure:CDPower:BT S :CTABIE: DAT A. ..ottt e e e e e e 171
CONFigure:CDPower[:BTS]:CTABIEINAME..... .. e 172

CONFigure:CDPower[:BTS]:CTABIle:COMMent <Comment>
This command defines a comment for the selected channel table:

Prior to this command, the name of the channel table has to be defined with command
CONFigure:CDPower [:BTS] :CTABle:NAME on page 172.

e
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Parameters:

<Comment>

Example: CONF:CDP:CTAB:NAME 'NEW TAB'
Defines the channel table name.
CONF:CDP:CTAB:COMM 'Comment for table 1°'
Defines a comment for the table.
CONF:CDP:CTAB:DATA
8,0,0,0,0,0,1,0.00,8,1,0,0,0,0,1,0.00,7,1,0,
256,8,0,1,0.00
Defines the table values.

Manual control: See "Comment" on page 83

CONFigure:CDPower[:BTS]:CTABIe:DATA <ChannelType>, <CodeClass>,
<CodeNumber>, <Modulation>, <Reserved1>, <Reserved2>, <Status>,
<CDPRelative>

This command defines a channel table.

The following description applies to cdma2000 BTS mode only. For MS mode, see
CONFigure:CDPower [:BTS] :CTABle:DATA on page 171.

Before using this command, you must set the name of the channel table using the
CONFigure:CDPower [ :BTS] :CTABLe: NAME command.

For a detailed description of the parameters refer to chapter 5.2.9.4, "BTS Channel
Details", on page 83.

Parameters:
<ChannelType> Numeric channel type according to table 10-2
<CodeClass> 2.7

Code class depending on spreading factor; see table 4-1

<CodeNumber> 0...spreading factor-1
Channel number (without SF)
<Modulation> Modulation type including mapping
Modulation types QPSK/8-PSK/16-QAM have complex values

0
BPSK-I

1
BPSK-Q

2
QPSK

3
8-PSK

4
16-QAM

<Reserved1> Always 0 (reserved)

|
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<Reserved2> Always 0 (reserved)

<Status> 0: inactive, 1: active
Can be used in a setting command to disable a channel tempo-
rarily

<CDPRelative> Power value in dB.

Example: CONF:CDP:CTAB:NAME 'NEW TAB'

Selects channel table for editing. If a channel table with this name
does not exist, a new channel table is created.
CONF:CDP:CTAB:DATA
0,6,0,0,0,0,1,0.0,10,5,3,4,0,0,1,0.0

Defines a table with the following channels: PICH 0.64 and data
channel with RC4/Walsh code 3.32.

Mode: BTS application only

Manual control: See "Channel Type" on page 84
See "Channel Number (Ch. SF)" on page 84
See "Power" on page 85
See "Status" on page 85

CONFigure:CDPower[:BTS]:CTABIle:DATA <ChannelType>, <CodeClass>,
<CodeNumber>, <Mapping>, <Reserved1>, <Reserved2>, <Status>,
<CDPRelative>

This command defines a channel table. The following description applies to MS mode
only. For BTS mode, see CONFigure:CDPower [:BTS] :CTABle:DATA on page 170.

Before using this command, you must set the name of the channel table using the
CONFigure:CDPower [ :BTS] :CTABle: NAME command.

For a detailed description of the parameters refer to chapter 5.2.9.5, "MS Channel
Details", on page 85.

Parameters:
<ChannelType> Numeric channel type according to table 10-4
<CodeClass> 2t04

Code class depending on spreading factor; see table 4-2
<CodeNumber> 0...spreading factor-1

Channel number (without SF)
<Mapping> 0

| branch

1

Q branch
<Reserved1>, Always 0 (reserved for future use)
<Reserved2>

|
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<Status> 0: inactive, 1: active
Can be used in a setting command to disable a channel tempo-
rarily

<CDPRelative> Power value in dB.

Example: "INST:SEL M2K"

'Activate cdma2000 MS mode
"CONF:CDP:CTAB:NAME 'NEW TAB'"

'Select table to edit

"CONF:CDP:CTAB:DATA 0,4,0,0,65535,0,1,0),
1,4,0,0,43690,0,1,0,
2,2,2,1,65535,0,1,0"

Mode: MS mode only

Manual control: See "Channel Type" on page 84
See "Channel Number (Ch. SF)" on page 84
See "Power" on page 85
See "Status" on page 85

CONFigure:CDPower[:BTS]:CTABIe:NAME <Name>

This command creates a new channel table file or selects an existing channel table in
order to copy or delete it.

Parameters:
<Name> string with a maximum of 8 characters
name of the channel table
*RST: RECENT
Example: CONF:CDP:CTAB:NAME 'NEW TAB'
Manual control: See "Creating a New Table" on page 82

See "Name" on page 83

Sweep Settings

[SENSE:JAVERAGESNICOUNL....citiiiiiuiutiaaaeieeeeeeeeeeteteeeeeeesensasaaaaaseeeeaaeaaeeeeeeneneennnnnnnnnn 172
[SENSE:ISWEEP:ICOUNTL....ccttiieieeieiiiiieeee ettt ee e e e e e et ee e e e e seeta e eeeeeeataeaeserennaaeaesensanaaaeens 173

[SENSe:]JAVERage<n>:COUNt <AverageCount>
This command defines the number of sweeps that the R&S FSW uses to average traces.

In case of continuous sweeps, the R&S FSW calculates the moving average over the
average count.

In case of single sweep measurements, the R&S FSW stops the measurement and cal-
culates the average after the average count has been reached.

The average count is valid for all measurement traces in a particular measurement win-
dow.

|
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Parameters:

<AverageCount> If you set a average count of 0 or 1, the R&S FSW performs one
single sweep in single sweep mode.
In continuous sweep mode, if the average count is set to 0, a
moving average over 10 sweeps is performed.
Range: 0 to 200000
*RST: 0

Usage: SCPI confirmed

Manual control: See "Sweep/Average Count" on page 87

[SENSe:]SWEep:COUNt <SweepCount>
This command defines the number of sweeps the R&S FSW uses to average traces.

In case of continuous sweeps, the R&S FSW calculates the moving average over the
average count.

In case of single sweep measurements, the R&S FSW stops the measurement and cal-
culates the average after the average count has been reached.

Parameters:

<SweepCount> If you set a sweep count of 0 or 1, the R&S FSW performs one
single sweep in single sweep mode.
In continuous sweep mode, if the sweep count is set to 0, a moving
average over 10 sweeps is performed.

Range: 0 to 200000
*RST: 0
Example: SWE : COUN 64

Sets the number of sweeps to 64.
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a sweep and waits for its end.
Usage: SCPI confirmed

Manual control: See "Sweep/Average Count" on page 87

Automatic Settings

MSRA operating mode

In MSRA operating mode, the following automatic commands are not available, as they
require a new data acquisition. However, cdma2000 applications cannot perform data
acquisition in MSRA operating mode.

Useful commands for adjusting settings automatically described elsewhere:
® DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :AUTO ONCE on page 152

|
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Remote commands exclusive to adjusting settings automatically:

[SENSE:JADUJUSEALL....ceveueieeieeteeeee et et e e e e eetee e e e ettt eeeeeeateeeseransaeeeseesnansaesentanneeesenrann 174
[SENSe:]JADJust: CONFigure:DURGALION. ......cceuuuuuiiieeeeeieeeiiiiiieeee e e e e e e e eeeesteeeeeeeeeeeessnnnnas 174
[SENSe:]ADJust:CONFigure:DURatiON:MODE.........cuuiiiiiiiei et e e 174
[SENSe:]ADJust:CONFigure:HY STeresiS:LOWEN.....ccccuuiiiee ettt 175
[SENSe:]ADJust:CONFigure:HY STeresiS:UPPEr.........ciiiiiiiiicee ettt 175
[SENSE:JADJUSELEVEL c1utuuueieiieieeeeeieeeeeeetiteeeese e e e e e e e e et e e e eeeeabab e seeeeeaaeseeeeeeessssssannnns 176

[SENSe:]JADJust:ALL

This command initiates a measurement to determine and set the ideal settings for the
current task automatically (only once for the current measurement).

This includes:

e Reference level

e Scaling

Example: ADJ:ALL

Usage: Event

Manual control: See "Adjusting all Determinable Settings Automatically (Auto

All)" on page 89

[SENSe:]JADJust:CONFigure:DURation <Duration>

In order to determine the ideal reference level, the R&S FSW performs a measurement
on the current input data. This command defines the length of the measurement if
[SENSe: ]ADJust :CONFigure:DURation:MODE is set to MANual.

Parameters:

<Duration> Numeric value in seconds
Range: 0.001 to 16000.0
*RST: 0.001
Default unit: s

Example: ADJ:CONF:DUR:MODE MAN

Selects manual definition of the measurement length.
ADJ:CONF:LEV:DUR 5ms

Length of the measurement is 5 ms.

Manual control: See "Changing the Automatic Measurement Time (Meastime
Manual)" on page 90

[SENSe:]JADJust:CONFigure:DURation:MODE <Mode>

In order to determine the ideal reference level, the R&S FSW performs a measurement
on the current input data. This command selects the way the R&S FSW determines the
length of the measurement .

|
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Parameters:

<Mode> AUTO
The R&S FSW determines the measurement length automatically
according to the current input data.
MANual
The R&S FSW uses the measurement length defined by
[SENSe: ]ADJust :CONFigure:DURation on page 174.
*RST: AUTO

Manual control: See "Resetting the Automatic Measurement Time (Meastime

Auto)" on page 90
See "Changing the Automatic Measurement Time (Meastime
Manual)" on page 90

[SENSe:]JADJust:CONFigure:HYSTeresis:LOWer <Threshold>

When the reference level is adjusted automatically using the [SENSe: ]ADJust:
LEVel on page 176 command, the internal attenuators and the preamplifier are also
adjusted. In order to avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines a lower threshold the signal must fall
below (compared to the last measurement) before the reference level is adapted auto-

matically.
Parameters:
<Threshold> Range: 0dB to 200 dB
*RST: +1 dB
Default unit: dB
Example: SENS:ADJ:CONF:HYST:LOW 2
For an input signal level of currently 20 dBm, the reference level
will only be adjusted when the signal level falls below 18 dBm.
Manual control: See "Lower Level Hysteresis" on page 90

[SENSe:]JADJust:CONFigure:HYSTeresis:UPPer <Threshold>

When the reference level is adjusted automatically using the [SENSe: ]ADJust:
LEVel on page 176 command, the internal attenuators and the preamplifier are also
adjusted. In order to avoid frequent adaptation due to small changes in the input signal,
you can define a hysteresis. This setting defines an upper threshold the signal must
exceed (compared to the last measurement) before the reference level is adapted auto-

matically.

Parameters:

<Threshold> Range: 0dB to 200 dB
*RST: +1dB
Default unit: dB

Example: SENS:ADJ:CONF:HYST:UPP 2

|
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Example: For an input signal level of currently 20 dBm, the reference level
will only be adjusted when the signal level rises above 22 dBm.

Manual control: See "Upper Level Hysteresis" on page 90

[SENSe:]ADJust:LEVel

This command initiates a single (internal) measurement that evaluates and sets the ideal
reference level for the current input data and measurement settings. This ensures that
the settings of the RF attenuation and the reference level are optimally adjusted to the
signal level without overloading the R&S FSW or limiting the dynamic range by an S/N
ratio that is too small.

Example: ADJ:LEV

Usage: Event

Manual control: See "Reference Level" on page 68
See "Setting the Reference Level Automatically (Auto Level)"
on page 68

Evaluation Range

The evaluation range defines which data is evaluated in the result display.

[SENSE:]CDPOWECODE.... .. it e e e e s e e e e e e e e e e e eeas 176
[SENSE:]CDPOWENMAPPING. .. .. tttetttteeeeeteetaeeeeeeetnaeeeeerennaseeeeranaaeseerennaaseerrnrnaaeeeerrennn 176
[SENSE: I D P OWEISET . .ccutueieiieeteieeeeieetee e e e e eebe e eeeeeeb s esseetaseseereasaseerenransessrrananseeserennn 177
[SENSE: [CDPOWETSLOT . ..ciiiiiiiiutuuuaaaeieeeeseeeeeaererereareneesnnnaseaaaaeeeaaaaaaeeeeeeeerensnnsnnnnnnnnns 177

[SENSe:]CDPower:CODE <CodeNo>
This command selects the code number.

For further details refer to "Code Number" on page 99.

Parameters:
<CodeNo> <numeric value>
Range: 0 to base spreading factor - 1
Increment: 1
*RST: 0
Example: CDP:CODE 8
Selects the eighth channel.
Manual control: See "Code Number" on page 99

[SENSe:]CDPower:MAPPing <SignalComponent>

This command switches between the | and Q branch of the signal.

|
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Configuring Code Domain Analysis

Parameters:
<SignalComponent> || Q
*RST: Q
Example: CDP:MAPP Q
Manual control: See "Mapping" on page 87

See "Branch (MS application only)" on page 100

[SENSe:]CDPower:SET <SetNo>

This command selects a specific set for further analysis. The number of sets has to be
defined with the [SENSe: ] CDPower:SET:COUNt command before using this com-
mand.

Parameters:
<SetNo> Range: 0 to SET COUNT -1
Increment: 1
*RST: 0
Example: CDP:SET:COUN 10
Selects the 11th set for further analysis (counting starts with 0).
Manual control: See "Set to Analyze" on page 78

[SENSe:]CDPower:SLOT <numeric value>

This command selects the slot (PCG) to be analyzed.

Parameters:
<numeric value> Range: 0 to 63
Increment: 1
*RST: 0
Example: CDP:SLOT 7
Selects slot number 7 for analysis.
Manual control: See "Power Control Group" on page 100

Code Domain Analysis Settings

Some evaluations provide further settings for the results. The commands for Code
Domain Analysis are described here.

[SENSE:]CDPOWENORMAEIIZE. ....ccevvuueieeeeieiiieeeeeeieteee e e e seeieeeseeeeats e eeeerennaaeeeeeenennaaaeees 178
[SENSE:]CDPOWEORDET....cccutueieeiieteeeereeteseeeeetaaseseetnaeeeertnseeeertaaeeeertaaeeeenrnnereersnnn 178
[SENSE: |CDPOWETPDISPIAY. .. .uuueuaeieieeeeeeeeeeeeteeeeeeeeeeeeteueaaaeseseeeesaaaaeeeeeeeeneesenensnnnnnnnn 178
[SENSE:]CDPOWENPPREIEIENCE. ....uuuiieiiiiiieeieetiee e e eettee e e e ettt ee e e e e et e s e e e eete e e e seera e eeenenas 178
[SENSE:]CDPOWENPREFEIENCE. ....cctuuieieeiiiitaeieeeiitieieeeeetttaeeeeseetaaeeeseesnnaeeeseestaaaeeesesrans 179
[SENSE: I CDPOWE:SFACION....cvuuueieeiietieeeetettiaeeeeeetstaeseesertaaeeeseeranesaesessnasessertanaeeeseerans 179
[SENSE:ICDPOWENTPIMEAS. ...ccuuuiiieiiiteeeeeetieeeeeeeieeeseeeteseeseet e eeeetaaeseeeraaeeeenrnneeeenenns 180

|
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[SENSe:]CDPower:NORMalize <State>

This command switches elimination of 1/Q offset on or off.

Parameters:
<State> ON | OFF
*RST: OFF
Example: SENS:CDP:NORM ON
Activates the elimination of the 1/Q offset.
Manual control: See "Compensate 1Q Offset" on page 98

[SENSe:]CDPower:ORDer <SortOrder>

This command sets the channel sorting for the Code Domain Power and Code Domain
Error Power result displays.

Parameters:

<SortOrder> HADamard | BITReverse
*RST: HADamard
For further details refer to chapter 4.3, "Code Display and Sort
Order", on page 36.

Example: CDP:ORD HAD

Sets Hadamard order.
TRAC? TRACE?2

Reads out the results in Hadamard order.
CDP:0ORD BITR

Sets BitReverse order.
TRAC? TRACE2

Reads out the results in BitReverse order.

Manual control: See "Code Display Order" on page 99

[SENSe:]CDPower:PDISplay <Mode>

This command defines how the pilot channel power is displayed in the Result Summary.
In relative mode, the reference power is the total power.

Parameters:
<Mode> ABS | REL
*RST: ABS
Example: CDP:PDIS REL
Pilot channel power is displayed in relation to the total power.
Manual control: See "Code Power Display" on page 98

[SENSe:]CDPower:PPReference <Mode>

This command is only available for "Code Domain Power" evaluation in MS mode.

|
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This command defines how the pilot channel power is displayed in the absolute summary.
In relative mode, the reference power is the total power.

Parameters:
<Mode> ABS | REL
*RST: ABS
Example: CDP:PPR REL
Pilot channel power is displayed in relation to the total power.
Manual control: See "Pilot Power Display (MS application only)" on page 98

[SENSe:]CDPower:PREFerence <Power>

This command specifies the reference power for the relative power result displays (e.g.
Code Domain Power, Power vs PCG).

Parameters:
<Power> PICH | TOTal

PICH

The reference power is the power of the pilot channel.

Which pilot channel is used as reference depends on the antenna
diversity (for details see [SENSe:]CDPower:ANTenna

on page 135 command).

TOTal

The reference power is the total power of the signal.

*RST: PICH

For further information refer to "Power Reference" on page 98.

Example: CDP:PREF TOT
Sets total power as reference power.

Manual control: See "Power Reference" on page 98

[SENSe:]CDPower:SFACtor <SpreadingFactor>

This command defines the base spreading factor. If the base spreading factor of 64 is
used for channels with a spreading factor of 128 (code class 7), an alias power is dis-
played in the Code Domain Power and Code Domain Error Power diagrams.

For more information see chapter 4.3, "Code Display and Sort Order", on page 36.

Parameters:
<SpreadingFactor> 64| 128
*RST: 64
Example: CDP:SFAC 128
Selects base spreading factor 128.
Manual control: See "Base Spreading Factor" on page 98

|
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10.5.1

Configuring RF Measurements

[SENSe:]CDPower:TPMeas <State>

This command activates or deactivates the timing and phase offset evaluation of the
channels to the pilot.

The results are queried using the TRAC: DATA? CTAB command or the
CALC:MARK:FUNC:CDP[:BTS] :RES? command.

Parameters:
<State> ON | OFF

*RST: OFF

Example: CDP:TPM ON
Activates timing and phase offset.
CDP:SLOT 2

Selects slot 2.
CDP:CODE 11

Selects code number 11.

CALC:MARK:FUNC:CDP:RES? TOFF

Reads out timing offset of the code with number 11 in slot 2.
CALC:MARK:FUNC:CDP:RES? POFF

Reads out the phase offset of the code with number 11 in slot 2.

Manual control: See "Timing and phase offset calculation " on page 98

Configuring RF Measurements

RF measurements are performed in the Spectrum application, with some predefined set-
tings as described in chapter 3.2, "RF Measurements", on page 26.

For details on configuring these RF measurements in a remote environment, see the
Remote Commands chapter of the R&S FSW User Manual.

The cdma2000 RF measurements must be activated in a cdma2000 application, see
chapter 10.2, "Activating the Measurement Channel", on page 128.

The individiual measurements are activated using the CONFigure:CDPower [ :BTS] :
MEASurement on page 131 command (see chapter 10.3, "Selecting a Measurement",
on page 131).

e Special RF Configuration Commands............cceeeeiiiiiiiiiiiiiiicccee e 180
o Analysis for RF Measurements.........oooo i 181

Special RF Configuration Commands

In addition to the common RF measurement configuration commands described for the
base unit, the following special commands are available in cdma2000 applications:

CONFigure:CDPower[:BTS]:BCLASS|BANDCIASS. ... uuuuuuuaaiaiaeaeeaeaeeeeeeeeeeieieieeeeae e e e e e e eeas 181

e
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CONFigure:CDPower[:BTS]:BCLass|BANDclass <Bandclass>

This command selects the bandclass for the measurement. The bandclass defines the
frequency band used for ACLR and SEM measurements. It also determines the corre-
sponding limits and ACLR channel settings according to the cdma2000 standard.

Parameters:

<Bandclass> For an overview of available bandclasses and the corresponding
parameter values see chapter A.3, "Reference: Supported Band-
classes", on page 237.
*RST: 0

Example: CONF:CDP:BCL 1
Selects band class 1, 1900 MHz

Manual control: See "Bandclass" on page 94

10.5.2 Analysis for RF Measurements

General result analysis settings concerning the trace, markers, lines etc. for RF meas-
urements are identical to the analysis functions in the Spectrum application except for
some special marker functions and spectrograms, which are not available in cdma2000
applications.

For details see the "General Measurement Analysis and Display" chapter in the R&S
FSW User Manual.

10.6 Configuring the Result Display

The following commands are required to configure the screen display in a remote envi-
ronment. The tasks for manual operation are described in chapter 3, "Measurements and
Result Displays", on page 13.

o General WINdOW COMMEANGAS........uuuiiiiiiiiiiieieeia e e e e e e e e eee e 181
e Working with Windows in the Display............cueeeiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e 182
e  Z00mMiNg iNtO the DiSPIaY.......uuueiiiiiiiiiiiiiccceeee e 188

10.6.1 General Window Commands

The following commands are required to configure general window layout, independant
of the application.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel (see INSTrument [ : SELect] on page 130).

(D] ES] YA L @] Y =Y SRR 182
DISPIay[:WINDOWSNS]:SIZE..... .. ettt ettt e et et et e e e e e e e e ees 182
DISPIay[:WINDOWSN>]:SELECE. .. ettt ettt e e e e e e e e 182
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DISPlay:FORMat <Format>

This command determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active channels
SINGle
Displays the measurement channel that was previously focused.
*RST: SPL

Example: DISP:FORM SING

DISPlay[:WINDow<n>]:SIZE <Size>

This command maximizes the size of the selected result display window temporarily. To
change the size of several windows on the screen permanently, use the LAY : SPT. com-

mand (see LAYout:SPLitter on page 186).

Parameters:

<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.

SMALI

Reduces the size of the selected window to its original size.

If more than one measurement window was displayed originally,
these are visible again.

*RST: SMALI

Example: DISP:WIND2 :LARG

DISPlay[:WINDow<n>]:SELect
This command sets the focus on the selected result display window.
This window is then the active window.

Example: DISP:WINDI1:SEL
Sets the window 1 active.

Usage: Setting only

Working with Windows in the Display

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application, some
parameters for the following commands also depend on the selected measurement
channel.

e
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Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel (see TNSTrument [ : SELect] on page 130).

LAY OUL ADDWINDOW] 2. . e eeeeieie et e e et e et e e et et e e e et e e e e e e ea e e s e s eneeae e e eeneennen 183
LAYOUt:CATAIOG[:WINDOW] 2. .. ettt ettt et e e et e et e et e et e e e e e e e e ea e enaaeanaaen 184
LAY OUL IDENLfY[:VWWINDOW] 2. ..t eeeeeeteeeeeeeiniee s e e seetnuesseeseetuanseseesesnnnnsaeseesnnnseseesnnsnnnseneenes 185
LAYOUt:REMOVE[:WINDOW].....ceeeieeeeeeeieeinneaaaeeeseeseeeaeseeeeeeneessnsansnaaseseeseeeeeeeeennnnsensnnnnnnns 185
LAYOUE:REPLACE[:WINDOW]....eieeiettiieeeeeetiieeeeeeeetaneeeeeseetannsessesssnnasaesessnnnseseesessnnnsaneeees 185
N o T S 14 Y PP 186
LAY OULWINDOWSNZ ADD 2. . e ittt et st s s e e e e et s e e e e e e e e s e n e e eas 187
LAYOUt:WINDOWSN>:IDENLTY 2. ..ottt et et e e et et e e e e e e e e e e e 188
LAYOUEWINDOWSNSIREMOVE. ... ieeiietieieeieeteseeeeeieseeseetuesesseenasssseeaaasesseesnneeeensnnneseenennn 188
LAY OUE:WINDOWSNZ>IREPLACE. .. ..cuuieieteieeeeeeeeeeee et e e e et e e e e e e et e e e e e e e eeanns 188

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display.

This command is always used as a query so that you immediately obtain the name of the
new window as a result.

To replace an existing window, use the LAYout :REPLace [ : WINDow] command.

Parameters:

<WindowName> String containing the name of the existing window the new window
is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog [ :WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing window.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? '1l',LEFT,MTAB
Result:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Example: LAY:ADD? '1l',BEL, 'XPOW:CDP:ABSolute'
Adds a Code Domain Power display below window 1.

Usage: Query only

e
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Manual control: See "Bitstream" on page 16
See "Channel Table" on page 17
See "Code Domain Power / Code Domain Error Power"
on page 19
See "Composite Constellation" on page 20
See "Composite EVM" on page 21
See "Peak Code Domain Error" on page 22
See "Power vs PCG" on page 23
See "Power vs Symbol" on page 23
See "Result Summary" on page 24
See "Symbol Constellation" on page 24
See "Symbol EVM" on page 25
See "Diagram” on page 31
See "Result Summary" on page 32
See "Marker Table" on page 32
See "Marker Peak List" on page 32

Table 10-6: <WindowType> parameter values for cdma2000 application

Parameter value Window type

BITStream Bitstream

CCONst Composite Constellation
CDEPower Code Domain Error Power
CDPower Code Domain Power
CEVM Composite EVM

CTABIle Channel Table
LEValuation List evaluation (SEM, Power vs Time)
MTABIe Marker table

PCDerror Peak Code Domain Error
PPCG Power vs PCG

PSYMbol Power vs Symbol
RSUMmary Result Summary

SCONSst Symbol Constellation
SEVM Symbol EVM

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows from top left to bottom
right. The result is a comma-separated list of values for each window, with the syntax:

<WindowName_1>,<Index_1>..<WindowName_n>,<Index_n>

|
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Return values:
<WindowName> string

Name of the window.
In the default state, the name of the window is its index.

<Index> numeric value
Index of the window.

Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and '1'
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>
This command queries the index of a particular display window.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Query parameters:

<WindowName> String containing the name of a window.
Return values:

<WindowlIndex> Index number of the window.

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>

This command removes a window from the display.

Parameters:
<WindowName> String containing the name of the window.

In the default state, the name of the window is its index.
Usage: Event

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram” to "Result Sum-
mary") of an already existing window while keeping its position, index and window name.

To add a new window, use the LAYout : ADD [ : WINDow] ? command.

Parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

|
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<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 183 for a list of available
window types.

Example: LAY:REPL:WIND '1l',MTAB
Replaces the result display in window 1 with a marker table.

LAYout:SPLitter <Index1>,<Index2>,<Position>

This command changes the position of a splitter and thus controls the size of the windows
on each side of the splitter.

As opposed to the DIsPlay [ :WINDow<n>] : STZE on page 182 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter perma-
nently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define conflicts
with the minimum size of any of the affected windows, the command will not work, but
does not return an error.

y=100 *=100, y=100

1 Frequeray Sween

1.01 GHz
=102.12 dBm

x=0, y=0 ¥=100

Fig. 10-1: SmartGrid coordinates for remote control of the splitters

Parameters:
<Index1> The index of one window the splitter controls.
<Index2> The index of a window on the other side of the splitter.
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<Position>

Example:

Example:

Configuring the Result Display

New vertical or horizontal position of the splitter as a fraction of the
screen area (without channel and status bar and softkey menu).
The point of origin (x = 0, y = 0) is in the lower left corner of the
screen. The end point (x =100, y = 100) is in the upper right corner
of the screen. (See figure 10-1.)

The direction in which the splitter is moved depends on the screen
layout. If the windows are positioned horizontally, the splitter also
moves horizontally. If the windows are positioned vertically, the
splitter also moves vertically.

Range: 0 to 100

LAY:SPL 1,3,50

Moves the splitter between window 1 ('Frequency Sweep') and 3
('Marker Table') to the center (50%) of the screen, i.e. in the figure
above, to the left.

LAY:SPL 1,4,70

Moves the splitter between window 1 (‘Frequency Sweep') and 3
('Marker Peak List') towards the top (70%) of the screen.

The following commands have the exact same effect, as any com-
bination of windows above and below the splitter moves the splitter
vertically.

LAY:SPL 3,2,70

LAY:SPL 4,1,70

LAY:SPL 2,1,70

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this command,
as opposedto LAYout : ADD [ : WINDow] 2, the suffix <n> determines the existing window
next to which the new window is added.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of the
new window as a result.

Parameters:
<Direction>

<WindowType>

Return values:
<NewWindowName>

Example:

LEFT | RIGHt | ABOVe | BELow

Type of measurement window you want to add.
See LAYout:ADD[:WINDow] ? on page 183 for a list of available
window types.

When adding a new window, the command returns its name (by
default the same as its number) as a result.

LAY :WIND1:ADD? LEFT,MTAB

Result:

\} 2 \}

Adds a new window named '2' with a marker table to the left of
window 1.
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Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix).

Note: to query the index of a particular window, use the L.AYout: IDENtify[:
WINDow] ? command.

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Usage: Query only

LAYout:WINDow<n>:REMove
This command removes the window specified by the suffix <n> from the display.
The result of this command is identical to the .AYout : REMove [ : WINDow] command.

Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>).

The result of this command is identical to the LAYout :REPLace [ : WINDow] command.
To add a new window, use the LAYout : WINDow<n>:ADD? command.

Parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 183 for a list of available
window types.

10.6.3 Zooming into the Display

10.6.3.1 Using the Single Zoom

DISPlay[:WINDOWSN>:ZOOM:AREAL. ...ttt e eeeetee e eeetteeeeeetaaeeeeetteeeeeeateeeeseananeaerenan 188
DISPIay[:WINDOWSN>]:ZOOM: ST AT €. eeeeiteie e ee et et e e e e e e e e e e e e e e e e e eeeeeaeenees 189

DISPlay[:WINDow<n>]:ZOOM:AREA <x1>,<y1>,<x2>,<y2>

This command defines the zoom area.

e
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To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep  1Rm Clrw Q)

Span 25,0 MHZ| Il . 21
CF 2.000519931 GHz 498 pts 1.24 MHz/Span 12.435008666 MHz

1 = origin of coordinate system (x1 =0, y1 = 0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Parameters:
<x1>,<y1>, Diagram coordinates in % of the complete diagram that define the
<x2>,<y2> zoom area.
The lower left corner is the origin of coordinate system. The upper
right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT
Manual control: See "Single Zoom" on page 91

DISPlay[:WINDow<n>]:ZOOM:STATe <State>

This command turns the zoom on and off.

Parameters:
<State> ON | OFF
*RST: OFF
Example: DISP:ZOOM ON
Activates the zoom mode.
Manual control: See "Single Zoom" on page 91

See "Restore Original Display" on page 91
See "Deactivating Zoom (Selection mode)" on page 91

10.6.3.2 Using the Multiple Zoom

DISPlay[:WINDow<n>]:ZOOM:MULTIiple<zoom>:AREA. ... ..o 189
DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoOmM>:STATE.....cceueereriniieeetaeeeriieeeeneeeeeanaeeens 190

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:AREA <x1>,<y1> <x2> <y2>
This command defines the zoom area for a multiple zoom.

To define a zoom area, you first have to turn the zoom on.
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1 Frequency Sweep ® IRM l:Irwe

2.5 MHz/ Span 25.0 MHz Il .
CF 2.000519931 GHz 498 pts 1.24 MHz/Span 12.435008666 MHz

1 = origin of coordinate system (x1 =0, y1 =0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:
<zoom> 1.4
Selects the zoom window.
Parameters:
<Xx1>,<y1>, Diagram coordinates in % of the complete diagram that define the
<x2>,<y2> zoom area.
The lower left corner is the origin of coordinate system. The upper
right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT
Manual control: See "Multiple Zoom" on page 91

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:STATe <State>

This command turns the mutliple zoom on and off.

Suffix:
<zoom> 1.4
Selects the zoom window.
If you turn off one of the zoom windows, all subsequent zoom win-
dows move up one position.
Parameters:
<State> ON | OFF
*RST: OFF
Manual control: See "Multiple Zoom" on page 91

See "Restore Original Display" on page 91
See "Deactivating Zoom (Selection mode)" on page 91

10.7 Starting a Measurement

The measurement is started immediately when a cdma2000 application is activated,
however, you can stop and start a new measurement any time.
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1 = ST 191
INITIQtE:CONMEES. ...uuueeeeeiiteieeeeeiie e e e ettt iaeeeeeett e e eeseettaseeteetannaseesesnnasaerentansaesersnnnaaasens 192
INITIatE:CONTINUOUS. c.uuueeeetuieeeeertieeeeetaeeeeeetneeeeestanaeeeresanaeessssnnseersnsnaserssnnnesesssnninneens 192
INITIQtE[:IMMEAIALE].. et eerueeeeierieeeee ettt e e e e eet e e eeertnt e eeeeeataseesestaneeessesanneeeressnnaeesenrnnaneens 193
INITiate:SEQUENCEIABORL...... oo e et e e e e e ea 193
INITiate:SEQUENCEr:IMMEIALE. .......ceuneeeeeeeeee e et 193
INITiate:SEQUENCEIMODE........ciieeeeee e et e e e e e e e e e e e e eaeeeeea e e eenneeeenn 194
INITiate:SEQUENCEr:REFRESN[IALL]........ciieieeriiiiiiiieieeeeeeeeeeseeeeererisaaeeseeeeeessesereeessssannnns 195
O = RS = O U T=T Vo= U 195
ABORt

This command aborts a current measurement and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measurement
has been aborted successfully, use the *OpC? or *WAT command after ABOR and before
the next command.

For details see the "Remote Basics" chapter in the R&S FSW User Manual.

To abort a sequence of measurements by the Sequencer, use the TNITiate:
SEQuencer : ABORt on page 193 command.

Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel (GPIB, LAN or other interface) to the R&S FSW is blocked for further commands.
In this case, you must interrupt processing on the remote channel first in order to abort
the measurement.

To do so, send a "Device Clear" command from the control instrument to the R&S FSW
on a parallel channel to clear all currently active remote channels. Depending on the used
interface and protocol, send the following commands:

e Visa:viClear ()
e GPIB: ibclr ()
e RSIB: RSDLLibclr ()

Now you can send the ABORt command on the remote channel performing the mea-

surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM
Aborts the current measurement and starts a new one once abor-
tion has been completed.

Usage: SCPI confirmed
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INITiate:CONMeas

This command restarts a (single) measurement that has been stopped (using
INIT:CONT OFF) or finished in single sweep mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

As opposed to INITiate[:IMMediate], this command does not reset traces in max-
hold, minhold or average mode. Therefore it can be used to continue measurements
using maxhold or averaging functions.

Example: (for Spectrum application:)
INIT:CONT OFF

Switches to single sweep mode.
DISP:WIND: TRAC:MODE AVER

Switches on trace averaging.
SWE : COUN 20

Setting the sweep counter to 20 sweeps.

INIT; *WAT

Starts the measurement and waits for the end of the 20 sweeps.
INIT:CONM; *WAT

Continues the measurement (next 20 sweeps) and waits for the
end.

Result: Averaging is performed over 40 sweeps.

Manual control: See "Continue Single Sweep" on page 88

INITiate:CONTinuous <State>
This command controls the sweep mode.

Note that in single sweep mode, you can synchronize to the end of the measurement with
*OPC, *OPC? or *WAI. In continuous sweep mode, synchronization to the end of the
measurement is not possible. Thus, it is not recommended that you use continuous
sweep mode in remote control, as results like trace data or markers are only valid after
a single sweep end synchronization.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

If the sweep mode is changed for a measurement channel while the Sequencer is active
(see INITiate:SEQuencer:IMMediate on page 193) the mode is only considered
the next time the measurement in that channel is activated by the Sequencer.

Parameters:

<State> ON | OFF
ON
Continuous sweep
OFF
Single sweep
*RST: ON
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Example: INIT:CONT OFF

Switches the sweep mode to single sweep.
INIT:CONT ON

Switches the sweep mode to continuous sweep.

Manual control: See "Continuous Sweep/RUN CONT" on page 88

INITiate[:IMMediate]
This command starts a (single) new measurement.

With sweep count or average count > 0, this means a restart of the corresponding number
of measurements. With trace mode MAXHold, MINHold and AVERage, the previous
results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

Example: (For Spectrum application:)
INIT:CONT OFF

Switches to single sweep mode.
DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.
SWE :COUN 20

Sets the sweep counter to 20 sweeps.
INIT; *WAT

Starts the measurement and waits for the end of the 20 sweeps.

Manual control: See "Single Sweep/ RUN SINGLE" on page 88

INITiate:SEQuencer:ABORt

This command stops the currently active sequence of measurements. The Sequencer
itself is not deactivated, so you can start a new sequence immediately using
INITiate:SEQuencer:IMMediate on page 193.

To deactivate the Sequencer use SYSTem: SEQuencer on page 195.

Usage: Event

INITiate:SEQuencer:IMMediate

This command starts a new sequence of measurements by the Sequencer. Its effect is
similar to the INTTiate[:IMMediate] command used for a single measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem: SEQuencer on page 195).

e
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Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will be
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.

Usage: Event

INITiate:SEQuencer:MODE <Mode>

This command selects the way the R&S FSW application performs measurements
sequentially.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 195).

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Note: In order to synchronize to the end of a sequential measurement using *OPC,
*OPC? or *WAI you must use SING1le Sequencer mode.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

Parameters:

<Mode> SINGle
Each measurement is performed once (regardless of the chan-
nel's sweep mode), considering each channels' sweep count, until
all measurements in all active channels have been performed.

CONTinuous

The measurements in each active channel are performed one
after the other, repeatedly (regardless of the channel's sweep
mode), in the same order, until the Sequencer is stopped.
CDEFined

First, a single sequence is performed. Then, only those channels
in continuous sweep mode (INIT:CONT ON) are repeated.

*RST: CONTinuous

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will be
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.
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INITiate:SEQuencer:REFResh[:ALL]

This function is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:OFF) and only in MSRA mode.

The data in the capture buffer is re-evaluated by all active MSRA applications.

Example: SYST:SEQ:OFF
Deactivates the scheduler
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a new data measurement and waits for the end of the

sweep.
INIT:SEQ:REFR

Refreshes the display for all MSRA channels.

Usage: Event

SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will
occur.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Parameters:
<State> ON | OFF

ON
The Sequencer is activated and a sequential measurement is
started immediately.

OFF

The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are notavailable.

*RST: OFF

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will be
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.
SYST:SEQ OFF

|
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10.8 Retrieving Results

The following commands retrieve the results from a cdma2000 measurement in a remote
environment.

When the channel type is required as a parameter by a remote command or provided as
a result for a remote query, abbreviations or assignments to a numeric value are used
as described in chapter 10.4.6, "Channel Detection", on page 165.

Specific commands:

e Retrieving Calculated CDA RESUILS........ccovviiiiieiii e 196
o Retrieving CDA Trace ReSUILS.......eueiiiiiiiiiiiieiieeeee e 198
e Measurement Results for TRACe<n>[:DATA]? TRACE<N>.........cceevvvveirieennnnn.. 200
o Exporting Trace ReSUILS.........ooe i 213
o Retrieving RF RESUILS......ccoiiii e 214

10.8.1 Retrieving Calculated CDA Results

The following commands describe how to retrieve the calculated results from the CDA

measurements.
CALCulate<n>:MARKer<m>:FUNCtion:CDPower[:BTS:RESUI?.....cccevereeeieriireerrnriiiceeennn, 196
CALCUIAtE<N>:IMARKEISMSIY 2. ettt ettt e e e e e e e s e e e s e e e eaa s e saan e rebaseenanssas 198

CALCulate<n>:MARKer<m>:FUNCtion:CDPower[:BTS]:RESult? <Measurement>

This command queries individual values of the measured and calculated results of the
cdma2000 code domain power measurement.

e
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ACTive
Number of active channels

CDPabsolute
Channel power absolute in dBm

CDPRelative

Channel power relative in dB (relative to total or PICH power, refer
to CDP: PREF command)
CERRor

Chip rate error in ppm

CHANnRel

Channel number

DMType

Domain type

EVMRms

Error vector magnitude RMS in %

EVMPeak
Error vector mag. peak in %

FERPpm

Frequency error in ppm
FERRor

Frequency error in Hz

IQIMbalance
IQ imbalance in %

IQOFfset

1Q offset in %

MACCuracy

Composite EVM in %
PCDerror

Peak code domain error in dB
POFFset

Phase offset in rad

PPICh

Pilot power in dBm

PTOTal

Total power in dBm

RHO

RHO

SFACtor

Spreading factor of channel
SLOT

PCG number

SRATe

Symbol rate in ksps

TFRame |
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Trigger to frame

TOFFset
Timing offsetin s

Example: CALC:MARK:FUNC:CDP:RES? PTOT

Usage: Query only

Manual control: See "Code Domain Power / Code Domain Error Power"
on page 19

See "Composite Constellation” on page 20
See "Composite EVM" on page 21

See "Peak Code Domain Error" on page 22
See "Power vs Symbol" on page 23

See "Result Summary" on page 24

See "Symbol Constellation” on page 24
See "Symbol EVM" on page 25

CALCulate<n>:MARKer<m>:Y?
This command queries the position of a marker on the y-axis.
If necessary, the command activates the marker first.

To get a valid result, you have to perform a complete measurement with synchronization
to the end of the measurement before reading out the result. This is only possible for
single sweeps. See also INITiate:CONTinuous on page 192.

Return values:
<Result> Result at the marker position.

Example: INIT:CONT OFF

Switches to single measurement mode.
CALC:MARK2 ON

Switches marker 2.
INIT; *WAT

Starts a measurement and waits for the end.
CALC:MARK2:Y?

Outputs the measured value of marker 2.
Usage: Query only
Manual control: See "CCDF" on page 30

Retrieving CDA Trace Results

The following commands describe how to retrieve the trace data from the CDA meas-
urements. Note that for these measurements, only 1 trace per window can be configured.

FORMat[:DATA] <Format>

This command selects the data format that is used for transmission of trace data from
the R&S FSW to the controlling computer.

e
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Note that the command has no effect for data that you send to the R&S FSW. The R&S
FSW automatically recognizes the data it receives, regardless of the format.

Parameters:
<Format>

Example:

Usage:

ASCii

ASCii format, separated by commas.

This format is almost always suitable, regardless of the actual data
format. However, the data is not as compact as other formats may
be.

REAL,32

32-bit IEEE 754 floating-point numbers in the "definite length block
format".

In the Spectrum application, the format setting REATL is used for
the binary transmission of trace data.

*RST: ASCII
FORM REAL, 32

SCPI confirmed

TRACe<n>[:DATA]? <ResultType>

This command reads trace data from the R&S FSW.

For details on reading trace data for other than code domain measurements refer to the
TRACe: DATA command in the base unit description.

Query parameters:
<ResultType>

TRACE1 | TRACE2 | TRACE3 | TRACE4

Reads out the trace data of the corresponding trace in the speci-
fied measurement window. The results of the trace data query
depend on the evaluation method in the specified window, which
is selected by the LAY : ADD: WIND command. The individual
results are described in chapter 10.8.3, "Measurement Results for
TRACe<n>[:DATA]? TRACE<n>", on page 200.

CTABIle

For the Channel Table result display, reads out the maximum val-
ues of the timing/phase offset between each assigned channel
and the pilot channel (see [SENSe: ] CDPower:TPMeas COM-
mand).

To query the detailed channel information use the TRAC: DATA?
TRACE1 command for a window with Channel Table evaluation.

LIST

Queries the results of the peak list evaluation for Spectrum Emis-
sion Mask measurements.

For each peak the following entries are given:

<peak frequency>, <absolute level of the peak>, <distance to the
limit line>

For details refer to the TRACe : DATA command in the base unit
description.
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Usage: Query only
SCPI confirmed

10.8.3 Measurement Results for TRACe<n>[:DATA]? TRACE<n>

The results of the trace data query (TRACe<n>[:DATA]? TRACE<n>) depend on the
evaluation method in the specified window, which is selected by the LAY : ADD: WIND
command.

For each evaluation method the returned values for the trace data query are described
in the following sections.

For details on the graphical results of these evaluation methods, see chapter 3, "Meas-
urements and Result Displays", on page 13.

@ BitSIrAM...ceieeeeeeee e ———— 200
®  Channel Table.... ..o s 200
o Code Domain Error POWET.........ooi e ettt e e e e e e e e e 204
®  Code DOMAIN POWET......uuuiiiiiiiieieieet ettt e e ee e 205
o Composite Constellation............uuuceiiiiiiieiceeecce e 209
o Composite EVM (RMS)....ccciiiiieieiiiieee e sscittee s sste e e e tee e e s e nran e e e s snnane e e e e s 209
L I A O o1 | o S 210
o Frequency Ermor VS PCG. ... ittt 210
L I V= To T =ty o Y3 O o T o T 210
O POWET VS PCG. ittt et e e e e e e e e 210
o Peak Code DOMAIN ErTOr......cooiiiiiiiiiiii ettt 210
e Phase Discontinuity VS PCG........uuuiiiiiiiiiiiiiie e 210
®  Phase Error VS ChiP ..ottt e e e e e e e 210
®  POWET VS SYMDOL.....eiiiiiiiiiiiiii it 211
®  RESUIL SUMMAIY..c.ccii it e e e e e e s s e s reeeeeeas 211
o  Symbol Constellation..........uuuiiiiiiiiiiiiiiieece e 212
L Y 0] o o B A PSR 212
o  Symbol Magnitude ErTOr........cc it e e e et e e e e e e e e e eeeeaaaaas 212
®  SYMDOI PhaSE EITON ... ..ttt e e 213

10.8.3.1 Bitstream

When the trace data for this evaluation is queried, the bit stream of one PCG (i.e. one
value per bit for each symbol) is transferred. Each symbol contains two consecutive bits
in the case of a QPSK modulated PCG and 4 consecutive bits in the case of a 16QAM
modulated PCG. One value is transferred per bit (range 0, 1). The number of symbols is
not constant and may vary for each sweep. Individual symboils in the bit stream may be
invalid depending on the channel type and the bit rate (symbols without power). The
assigned invalid bits are marked by one of the digits "6", "7" or "9".

10.8.3.2 Channel Table

Two different commands are available to retrieve the channel table results:

e TRAC:DATA? TRACEx commands return detailed trace information for each channel

e
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e TRAC:DATA? CTABle provides the maximum values of the timing/phase offset
between each assigned channel and the pilot channel

Results for TRACEx Parameters

The command returns 8 values for each channel in the following order:

<channel type>, <code class>, <code number>, <radio configuration>, <absolute level>,
<relative level>, <timing offset>, <phase offset>

Value

Description

Range/Unit

<channel type>

channel type

{0..13} (BTS)

(see table 10-2 {0..9} (MS)
and table 10-4)

<code class> code class of the channel (see chapter 4.2, "Channels, Codes | {2...7} (BTS)
and Symbols", on page 34) {1..6} (MS)

<code number>

code number within the channel

{0..127} (BTS)

{0..63}(MS)
<radio config> radio configuration (see chapter 4.6, "Radio Configuration”,
(BTS only) on page 39)
<mapping> (MS | channel mapping 0 = I branch
only) 1=Q branch
<absolute level> | absolute power level of the channel {~o0...0}
dBm
<relative level> | relative power level of the channel, referred to either Total or | {-...:0}
Pilot power dB
<timing offset> | referred to the pilot channel S
<phase offset> | referred to the pilot channel 9 for:

e CDP:TPM OFF

e > 50 active channels
found

e inactive channel

rad

In BTS measurements, the channels are sorted according to these rules:

1. All detected special channels

2. Data channels, in ascending order by code class and within the code class in ascend-
ing order by code number

3. Unassigned codes, with the code class of the base spreading factor

In MS measurements, the channels are sorted according to these rules:

1. All active channels
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2. All inactive or quasi-active channels, in ascending code number order, | branch first,
followed by Q branch
Data channels, in ascending order by code class and within the code class in ascend-
ing order by code number

3. Unassigned codes, with the code class of the base spreading factor

Measurement Example: Retrieving the BTS Channel Table Values

The example shows the results of the query for 5 channels with the following configura-

tion:

Chan. type Ch.no./SF Code class Power

PICH 0.64 6 -7.0dB

PCH 1.64 6 -7.3dB

CHAN 8.32 5 -8.0dB

CHAN 24.128 7 -9.0 dB (alias with 24.64)
SYNC 32.64 6 -13.3dB

INST:SEL BC2K

//Activate cdma2000 BTS, default is CDP relative in window 1 and
//Result Summary in window 2

INIT:CONT OFF

//Select single sweep

INIT:CONT OFF

//Select single sweep

LAY:REPL:WIND '1',CTAB

//Replace CDP by Channel Table evaluation in window 1
INIT; *WAT

//Start measurement with synchronization

TRAC? TRACE1l

//Read out channel table

//Result:

//0 , 6, 0, O, 0.0, =-7.0, 9, 9,
//1 , 6, 32, 0, -6.3, -13.3, 9, 9,
//2 , 6, 1, 0, -0.3, -7.3, 9, 9,
//10, 5, 8, 3, -1.0, -8.0, 9, 9,
//10, 7, 24, 3, -2.0, -9.0, 9, 9,
//11, 6, 2, 3, -47.6, -54.6, 9, 9,
VA

//11, 6, 63, 3, -47.7, -54.7, 9, 9

Measurement Example: Retrieving the MS Channel Table Values

The example shows the results of the query for 2 channels with the following configura-
tion:

e
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Chan. type Ch.no./SF Code class Mapping Power
PICH 0.32 5 | -7.0dB
CCCH 2.8 3 Q -10:0 dB

INIT:CONT OFF

//Select single sweep

INIT:CONT OFF

//Select single sweep

LAY:REPL:WIND '1',CTAB

//Replace CDP by Channel Table evaluation in window 1
INIT; *WAI

//Start measurement with synchronization

TRAC? TRACE1

//Read out channel table

//Result:

//0 , 5, 0, O, 0.0, -7.0, 9, 9,
//2 , 2, 2, 1, -3.0, -10.0, 9, 9,
//9 , 5, 0, 1, -46.3, -53.3, 9, 9,
//9 , 5, 1, 0, -48.0, -55.0, 9, 9,
//9 , 5, 1, 1, -43.2, -50.2, 9, 9,
//9 , 5, 2, 0, -42.0, -49.0, 9, 9,
//9 , 5, 3, 0, -47.6, -54.6, 9, 9,
VA

//9 , 5, 31, 1, -47.7, -54.7, 9, 9

Results for CTABle Parameter
The command returns 12 values for each channel in the following order:

<max. time offset in s>, <code number for max. time>, <code class for max. time>, <max.
phase offset in rad>, <code number for max. phase>, <code class for max. phase>,
<reserved 1>, ..., <reserved 6>

Value

Description

Range/ Unit

<time offset>

maximum time offset

S

<code number>

code number of the channel with maxi-

mum time offset

{0..127} (BTS)

{0..63}(MS)
<code class> code class of the channel with maximum | {2...7} (BTS)
time offset (1.6} (MS)
<phase offset> maximum phase offset rad

code number of the channel with maxi-
mum phase offset

<code number> {0..127} (BTS)

{0..63}(MS)

|
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Value Description Range/ Unit
<code class> code class of the channel with maximum | {2...7} (BTS)

phase offset (1.6} (MS)
<reserved 1...6> reserved for future use 0

Measurement example for TRAC:DATA? CTAB

INIT:CONT OFF

//Select single sweep

INIT:CONT OFF

//Select single sweep

LAY:REPL:WIND '1',CTAB

//Replace CDP by Channel Table evaluation in window 1
INIT; *WATI

//Start measurement with synchronization

TRAC? CTAB

//Read out maximum timing and phase offsets
//Result: 1.20E-009,2,2,-3.01E-003,15,4,0,0,0,0,0,0
//where:

//1.20E-009,2,2,

//Max. time offset with code number and

//code class of associated channel
//-3.01E-003,15,4,

//Max. phase offset with code number

//and code class of associated channel
//0,0,0,0,0,0

//6 reserved values

Code Domain Error Power

The command returns four values for each channel:
<code class>, <code number>, <error power>, <power |D>

The Hadamard or BitReverse order is important for sorting the channels, but not for the
number of values.

With Hadamard, the individual codes are output in ascending order.
With BitReverse, codes which belong to a particular channel are adjacent to each other.

Since an error power is output for Code Domain Error Power, consolidation of the power
values is not appropriate. The number of codes that are output therefore generally cor-
responds to the base spreading factor.

e
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Value Description Range/ Unit
<code class> code class of the channel (see chapter 4.2, "Channels, Codes and | {2...7} (BTS)
Symbols", on page 34) {1..6} (MS)
<code number> | code number within the channel {0..127} (BTS)
{0..63}(MS)
<signal level> error power {~»...0}dB
<power ID> type of power detection:

0 - inactive channel

1 - power of own antenna

2 - alias power of own antenna
3 - alias power of other antenna

4 - alias power of own and other antenna

To avoid alias power, set the base spreading factor correctly.

For details on these parameters see TRACe<n>[:DATA] ? on page 199.

10.8.3.4 Code Domain Power

The command returns four values for each channel:
<code class>, <code number>, <signal level>, <power |D>
The number of displayed values depends on the spreading factor.

In Hadamard order, the different codes are output in ascending order together with their
code power. The number of output codes corresponds to the base spreading factor.

In BitReverse order, codes belonging to a channel are next to one another and are there-
fore output in the class of the channel together with the consolidated channel power. The
maximum number of output codes or channels cannot be higher than the base spreading
factor, but decreases with every concentrated channel.

Value Description Range/ Unit

<code class> code class of the channel (see chapter 4.2, "Channels, Codes and | {2...7} (BTS)

Symbols", on page 34) {1..6} (MS)
<code number> | code number within the channel {0..127} (BTS)
{0..63}(MS)

|
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Value Description Range/ Unit

<signal level> absolute or relative power, depending on the setting {~»...0}dB or dBm
(See [SENSe: ]CDPower:PREFerence)
Hadamard order: power values for each code

BitReverse order: power values for combined channels

<power ID> type of power detection:

0 - inactive channel

1 - power of own antenna

2 - alias power of own antenna
3 - alias power of other antenna

4 - alias power of own and other antenna

To avoid alias power, set the base spreading factor correctly.

For details on these parameters see TRACe<n>[:DATA] ? on page 199.

Measurement Example: Retrieving the Code Domain Power in the BTS Application

The example shows the results of the query for 5 channels with the following configura-

tion:

Chan. type Ch.no./SF Code class Power

PICH 0.64 6 -7.0dB

PCH 1.64 6 -7.3dB

CHAN 8.32 5 -8.0dB

CHAN 24.128 7 -9.0 dB (alias with 24.64)
SYNC 32.64 6 -13.3dB

INST:SEL BC2K

//Activate cdma2000 BTS, default is CDP relative in window 1 and
//Result Summary in window 2

INIT:CONT OFF

//Select single sweep

CDP:0ORD HAD

//Set order to Hadamard

INIT; *WAT

//Start measurement with synchronization

TRAC? TRACE1

//Read out CDP relative/Hadamard;

//Channel 8.32 is distributed to 8.64 and 40.64, in each case with half power:

//-8dB - 3dB = -11.0 dB

//Result:

//6, 0, -7.0,1, 6, 1, -7.3,1,
//6, 2,-54.6,0, 6, 3,-55.3,0,

|
User Manual 1173.9334.02 — 05 206



Retrieving Results

// e 6, 7,-58.2,0,
//6, 8,-11.0,1, 6, 9,-53.4,0,
// e 6,24, -9.0,2,
// e 6,32,-13.3,1,
!/ e 6,40,-11.0,1,
// e 6,63,-54.7,0

CDP:ORD BITR

//Set order to BitReverse

TRAC? TRACE1

//Read out CDP relative/BitReverse

//Channel 8.32 can now be directly read out with its total power.

//The sort order changes in accordance with BitReverse.

//Result:

//6, 0, -7.0,1, 6,32,-13.3,1,
//6,16,-56.3,0, 6,48,-52.8,0,
//5, 8, -8.0,1, 6,24, -9.0,2,
// R 6, 1, -7.3,1,
// R 6,63,-54.7,0

INST:SEL BC2K

//Activate cdma2000 BTS, default is CDP relative in window 1 and
//Result Summary in window 2

INIT:CONT OFF

//Select single sweep

CDP:ORD HAD

//Set order to Hadamard

INIT; *WAT

//Start measurement with synchronization

TRAC? TRACE1

//Read out CDP relative/Hadamard

//Channel 8.32 is distributed to 8.64 and 40.64, in each case with half power:
// -8dB - 3dB = -11.0dB

//Result:

//6, 0, -=7.0,1, 6, 1, -7.3,1,
//6, 2,-54.6,0, 6, 3,-55.3,0,
//.... 6, 1,-58.2,0,
//6, 8,-11.0,1, 6, 9,-53.4,0,
//.... 6,24, -9.0,2,
//.... 6,32,-13.3,1,
//.... 6,40,-11.0,1,
//.... 6,63,-54.7,0

CDP:0ORD BITR

//Set order to BitReverse

TRAC? TRACE1

//Read out CDP relative/BitReverse

//Channel 8.32 can now be directly read out with its total power.
//The sort order changes in accordance with BitReverse.

//Result:

//6, 0, -7.0,1, 6,32,-13.3,1,
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//6,16,-56.3,0, 6,48,-52.8,0,
//5, 8, -8.0,1, 6,24, -9.0,2,
//.. .. 6, 1, -7.3,1,
//.... 6,63,-54.7,0

Measurement Example: Retrieving the Code Domain Power (MS mode)

The example shows the results of the query for 2 channels with the following configura-

tion:

Chan. type Ch.no./SF Code class Mapping Power

PICH 0.32 5 | -7.0dB

CCCH 2.8 3 Q -10:0 dB

INST:SEL MC2K

//Activate cdma2000 MS, default is CDP relative in window 1 and
//Result Summary in window 2

//Mapping set to I

INIT:CONT OFF

//Select single sweep

CDDP:MAPP Q

//Select Q branch

CDP:ORD HAD

//Set order to Hadamard

INIT; *WAI

//Start measurement with synchronization
TRAC? TRACE1l

//Read out CDP relative/Hadamard/Q

//Result:

//5, 0,-52.3,3, 5, 1,-53.3,0,
//5, 2,-16.1,1, 5, 3,-55.3,0,
// e 5, 9,-58.2,0,
//5,10,-16.0,1, 5,11,-53.4,0,
// e 5,17,-49.0,0,
//5,18,-15.8,1, 5,19,-53.3,0,
// e 5,25,-51.0,0,

//5,26,-16.1,1, 5,27,-54.7,0

5,31,-51.7,0

//Code 0 is quasi-inactive since PICH is set to I
//Channel 2.8 is distributed between the active codes
//2.32, 10.32, 18.32 and 26.32

//each with one quarter of the power: -10dB - 6dB = -16.0dB
CDP:0ORD BITR

//Set order to BitReverse

TRAC? TRACE1l

//Read out CDP relative/BitReverse/Q

//Sorting is changed according to BitReverse.
//Result:

//5, 0,-52.3,3, 5,16,-57.3,0

|
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//5, 8,-56.3.0,
//3, 2,-10.0,1, 5, 6,-55.3,0,
5,31,-51.7,0
//Code 0 is quasi-inactive since PICH is set to I
//Channel 2.8 can now be read out directly with its total power
CDP:OVER ON
//Activate Overview mode
//CDP relative on window 1 I branch
//CDP relative on window 2 Q branch
TRAC? TRACE1
//Read out CDP relative of I branch

//Result:

//5, 0, -7.0,1, 5,16,-52.3,0
//5, 8,-57.1.0,

//5, 2,-49.0,3, 5,18,-49.0,3,
//5,10,-49.0,3, 5,26,-49.0,3
//5, 6,-55.3,0, 5, 6,-53.4,0,

5,31,-51.7,0
//PICH is active
//Codes of channel 2.8 are quasi-inactive
TRAC? TRACE2
//Read out CDP relative of Q branch

//Result:

//5, 0,-52.3,3, 6,16,-57.3,0
//5, 8,-56.3.0,

//3, 2,-10.0,1, 6, 3,-55.3,0,

5,31,-51.7,0

Composite Constellation

When the trace data for this evaluation is queried, the real and the imaginary branches
of each chip are transferred:

<Re chipy>, <Im chipy>, <Re chip,>, <Im chip;>, ...., <Re chip,>, <Im chip,>

The number of value pairs corresponds to the chip number of 1536 chips in a power
control group.

Composite EVM (RMS)

When the trace data for this evaluation is queried, one pair of PCG and level value is
transferred for each PCG:

<PCG number>, <level value in %>

The number of value pairs corresponds to the number of captured PCGs.

|
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10.8.3.8

10.8.3.9

10.8.3.10

10.8.3.11

10.8.3.12

10.8.3.13
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EVM vs Chip

When the trace data for this evaluation is queried, a list of vector error values of all chips
at the selected PCG is returned (=2560 values). The values are calculated as the square
root of the square difference between the received signal and the reference signal for
each chip, normalized to the square root of the average power at the selected PCG.

Frequency Error vs PCG

When the trace data for this evaluation is queried, one pair of PCG and error value is
transferred for each PCG:

<PCG number>, <value in Hz>

Mag Error vs Chip

When the trace data for this evaluation is queried, a list of magnitude error values of all
chips at the selected PCG is returned (=2560 values). The values are calculated as the
magnitude difference between the received signal and the reference signal for each chip
in %, and are normalized to the square root of the average power at the selected PCG.

Power vs PCG

When the trace data for this evaluation is queried, one pair of PCG and level values is
transferred for each PCG:

<PCG number>, <level value in dB>

The number of value pairs corresponds to the number of captured PCGs.

Peak Code Domain Error

The command returns 2 values for each PCG in the following order:
<PCG number>, <level value in dB>

The number of value pairs corresponds to the number of captured PCGs.

Phase Discontinuity vs PCG

When the trace data for this evaluation is queried, one pair of PCG and value is trans-
ferred for each PCG:

<PCG number>, <value in deg>
Phase Error vs Chip

When the trace data for this evaluation is queried, a list of phase error values of all chips
in the selected PCG is returned (=2560 values). The values are calculated as the phase

e
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difference between the received signal and the reference signal for each chip in degrees,
and are normalized to the square root of the average power at the selected PCG.

Power vs Symbol

When the trace data for this evaluation is queried. One power value per symbol is

returned.

The number of values depends on the number of symbols and therefore the spreading
factor. With transmit diversity activated, the number of values is reduced to half.

For details see "Number of bits per symbol" on page 36.

Result Summary

When the trace data for this evaluation is queried, the results of the result summary are
output in the following order:

<PCG>, <PTOTal>, <PPICh>, <RHO>, <MACCuracy>, <PCDerror>, <ACTive>, <FER-
Ror>, <FERPpm>, <TFRame>, <CERRor>, <IQOFfset>, <IQIMbalance>, <SRATe>,
<CHANnel>, <SFACtor>, <TOFFset>, <POFFset>, <CDPRelative>, <CDPabsolute>,
<EVMRms>, <EVMPeak>

of the channel

Value Description Range / Unit
<PCG> Number of the

PCG
<PTOTal> Total power {-e0...0} dBm
<PPICh> Pilot power {-0...0} dBm
<RHO> RHO {0...1}
<MACCuracy> | Composite EVM | %
<PCDerror> Peak Code dB

Domain Error
<ACTive> Number of active

channels
<FERRor> Frequency error | Hz
<FERPpm> Frequency error | ppm
<TFRame> Trigger to Frame | Returns a '9' if the trigger is set to Free Run
<CERRor> Chip rate error ppm
<IQOFfset> 1Q offset %
<lQIMbalance> | 1Q imbalance %
<SRATe> Symbol rate ksps
<CHANnel> Channel number
<SFACtor> Spreading factor
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Value Description Range / Unit

<TOFFset> Timing offset returns a '9' if the timing/phase offset measurement is switched off or
the number of active channel exceeds 50
unit: s

<POFFset> Phase offset returns a '9' if the timing/phase offset measurement is switched off or

the number of active channel exceeds 50

unit: rad

<CDPRelative> | Relative (to total | {-«c...0} dBm
or pilot power)
channel power

<CDPabsolute> | Absolute channel | {-«...} dB
power

<EVMRms> Error vector mag- | %
nitude (RMS)

<EVMPeak> Error vector mag- | %
nitude peak

@

Read out the modulation type with the command: CALCulate<n>:MARKer<m>:
FUNCtion:CDPower [:BTS] :RESult? on page 196

10.8.3.16

10.8.3.17

10.8.3.18

Symbol Constellation

When the trace data for this evaluation is queried, the real and the imaginary branches
of each symbol are transferred:

<Reg>, <Imy>, <Re;>, <Im,>, ..., <Re,>, <Im,>

The number of values depends on the number of symbols and therefore the spreading
factor. With transmit diversity activated, the number of values is reduced to half.

For details see "Number of bits per symbol" on page 36.

Symbol EVM

When the trace data for this evaluation is queried. one EVM value per symbol is returned.

The number of values depends on the number of symbols and therefore the spreading
factor. With transmit diversity activated, the number of values is reduced to half.

For details see "Number of bits per symbol" on page 36.

Symbol Magnitude Error

When the trace data for this evaluation is queried, the magnitude error in % of each
symbol at the selected PCG is transferred. The number of the symbols depends on the
spreading factor of the selected channel:

NOFSymbols=1 0*2(8-CodeClass)

|
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Symbol Phase Error

When the trace data for this evaluation is queried, the phase error in degrees of each
symbol at the selected PCG is transferred. The number of the symbols depends on the
spreading factor of the selected channel:

NOFSymbols=1 0*2(8-CodeClass)

Exporting Trace Results

Trace results can be exported to a file.

For more commands concerning data and results storage see the R&S FSW User Man-
ual.

MMEMOrY:STORESNZTRACE. ....utueeaaaeaeeeeeeeeeeeeeeeeeeeeeeeeaaneeaaaaaeaeeeeeeeaaaaeeeeeananensennnnnnnnnn 213
O Y =T B =y Rl e T S B IS = = =1 (o (A 213

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
This command exports trace data from the specified window to an ASCII file.
Trace export is only available for RF measurements.

For details on the file format see "Reference: ASCII File Export Format" in the R&S FSW
User Manual.

Parameters:
<Trace> Number of the trace to be stored
<FileName> String containing the path and name of the target file.
Example: MMEM: STOR1: TRAC 3, 'TEST.ASC'

Stores trace 3 from window 1 in the file TEST.ASC.
Usage: SCPI confirmed

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator> COMMa
Uses a comma as decimal separator, e.g. 4,05.
POINt
Uses a point as decimal separator, e.g. 4.05.
*RST: *RST has no effect on the decimal separator. Default
is POINt.
Example: FORM:DEXP:DSEP POIN

Sets the decimal point as separator.

e
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10.8.5 Retrieving RF Results

The following commands retrieve the results of the cdma2000 RF measurements.

Useful commands for retrieving results described elsewhere:
® CALCulate<n>:MARKer<m>:Y? on page 198

Remote commands exclusive to retrieving RF results:

CALCUIAtE N> LIMItSK>IFALL. ceeeuiieteeeee e e e e et e e e e e e e e et e e s e e e et eesan e eennseraneerensns 214
CALCulate<n>:MARKer<m>:FUNCtion:POWEr:RESUI?........ccuviiiuiiiiieiieecee e eeeeeanas 214
CALCUIate<n>:STATISHCSIRESURSES .. .ccuniiiieieite e e e e e e e e e e s e e e sae s s e e e enaa s 216

CALCulate<n>:LIMit<k>:FAIL
This command queries the result of a limit check.

Note that for SEM measurements, the limit line suffix <k> is irrelevant, as only one specific
SEM limit line is checked for the currently relevant power class.

To get a valid result, you have to perform a complete measurement with synchronization
to the end of the measurement before reading out the result. This is only possible for
single sweeps. See also INITiate:CONTinuous on page 192.

Return values:

<Result> 0

PASS

1

FAIL
Example: INIT; *WAT

Starts a new sweep and waits for its end.
CALC:LIM3:FAIL?

Queries the result of the check for limit line 3.
Usage: SCPI confirmed

Manual control: See "Spectrum Emission Mask" on page 28

CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult? <Measurement>
This command queries the results of power measurements.

To get a valid result, you have to perform a complete measurement with synchronization
to the end of the measurement before reading out the result. This is only possible for
single sweeps. See also ITNITiate:CONTinuous on page 192.

e
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ACPower | MCACpower

ACLR measurements (also known as adjacent channel power or
multi-carrier adjacent channel measurements).

Returns the power for every active transmission and adajcent
channel. The order is:

* power of the transmission channel

* power of lower adjacent channel

» power of upper adjacent channel

* power of lower alternate channel 1

* power of upper alternate channel 1 (etc.)

The unit of the return values depends on the scaling of the y-axis:
* logarithmic scaling returns the power in the current unit

* linear scaling returns the power in W

CN
Carrier-to-noise measurements.
Returns the C/N ratio in dB.

CNO
Carrier-to-noise measurements.
Returns the C/N ratio referenced to a 1 Hz bandwidth in dBm/Hz.

CPOWer

Channel power measurements.

Returns the channel power. The unit of the return values depends
on the scaling of the y-axis:

* logarithmic scaling returns the power in the current unit

* linear scaling returns the power in W

For SEM measurements, the return value is the channel power of
the reference range.

PPOWer

Peak power measurements.

Returns the peak power. The unit of the return values depends on
the scaling of the y-axis:

* logarithmic scaling returns the power in the current unit

* linear scaling returns the power in W

For SEM measurements, the return value is the peak power of the
reference range.

OBANdwidth | OBWidth
Occupied bandwidth.
Returns the occupied bandwidth in Hz.

See "Power" on page 26

See "Channel Power ACLR" on page 27
See "Spectrum Emission Mask" on page 28
See "Occupied Bandwidth" on page 29
See "CCDF" on page 30
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10.9.1

General Analysis

CALCulate<n>:STATistics:RESult<t> <ResultType>

This command queries the results of a CCDF or ADP measurement.

Parameters:
<ResultType> MEAN
Average (=RMS) power in dBm measured during the measure-
ment time.
PEAK
Peak power in dBm measured during the measurement time.
CFACtor
Determined crest factor (= ratio of peak power to average power)
in dB.
ALL
Results of all three measurements mentioned before, separated
by commas: <mean power>,<peak power>,<crest factor>
Example: CALC:STAT:RES2? ALL
Reads out the three measurement results of trace 2. Example of
answer string: 5.56,19.25,13.69 i.e. mean power: 5.56 dBm, peak
power 19.25 dBm, crest factor 13.69 dB
Manual control: See "CCDF" on page 30

General Analysis

The following commands configure general result analysis settings concerning the trace
and markers for CDA measurements.

For RF measurements, see the Remote Commands - Analysis chapter in the R&S FSW
User Manual.

N I =T YN 216
Y F= T o =T = 218
Traces

The trace settings determine how the measured data is analyzed and displayed on the
screen. In cdma2000 applications, only one trace per window can be configured for Code
Domain Analysis.

DISPIay[:WINDOWSN>]: TRACESE>MODE ... .. eeeeeeereeeeeeereeseseseseeseesseseesesesesesseseesseesesssenes 216
DISPIay[:WINDOWSNS]: TRACESE:STATE] . eeeeeeereereeereseesesesesseseeeseeseseseseeseseseesesesesssesenes 217

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Mode>

This command selects the trace mode.

e
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In case of max hold, min hold or average trace mode, you can set the number of single
measurements with [SENSe: ] SiEep : COUNt. Note that synchronization to the end of
the measurement is possible only in single sweep mode.

Parameters:

<Mode> WRITe
Overwrite mode: the trace is overwritten by each sweep. This is
the default setting.
AVERage
The average is formed over several sweeps. The "Sweep/Average
Count" determines the number of averaging procedures.
MAXHold
The maximum value is determined over several sweeps and dis-
played. The R&S FSW saves the sweep resultin the trace memory
only if the new value is greater than the previous one.
MINHold
The minimum value is determined from several measurements
and displayed. The R&S FSW saves the sweep result in the trace
memory only if the new value is lower than the previous one.
VIEW
The current contents of the trace memory are frozen and dis-
played.
BLANk
Hides the selected trace.

*RST: Trace 1: WRITe, Trace 2-6: BLANk

Example: INIT:CONT OFF

Switching to single sweep mode.
SWE :COUN 16

Sets the number of measurements to 16.
DISP:TRAC3:MODE WRIT

Selects clear/write mode for trace 3.
INIT; *WAT

Starts the measurement and waits for the end of the measure-
ment.

Manual control: See "Trace Mode" on page 101

DISPlay[:WINDow<n>]:TRACe<t>[:STATe] <State>
This command turns a trace on and off.

The measurement continues in the background.

Parameters:
<State> ON | OFF
*RST: ON for TRACe1, OFF for TRACe2 to 6
Example: DISP:TRAC3 ON
Usage: SCPI confirmed
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10.9.2 Markers

Markers help you analyze your measurement results by determining particular values in
the diagram. In cdma2000 applications, only 4 markers per window can be configured
for Code Domain Analysis.

o Individual Marker SettingsS.........coiiiiiiiii e 218
o General Marker SettiNgsS......c.uueeiiiiiiiee e 220
e Marker Search and Positioning Settings........uueeeeieeieieeiieii e 221

10.9.2.1 Individual Marker Settings

CALCulate<n>:MARKEIr<M>:IAOFF ......ou ettt e e e e e e raaneennes 218
CALCuUlate<n>:MARKEr<M>[:STATE]......cevrrrrrererrrrrrnrnniiaieieseseeeeeeseeseeserereeeeesessrssrsrsssnnnn. 218
CALCUIAtE<N>IMARKEISIMS X it iitieieeiiiteieeettieeeettteeesettaeeeeetan e eseataseesesneeeestasaerennanss 218
CALCuUlate<n>:DELTaMArker:AOFF ........ocuuieiiiiiiee ettt ee et e e e etae e e e et e e e e et e e e s eeaeeeeenanss 219
CALCulate<n>:DELTamarker<m>[:STATE] . uuuueteeieeruieeeeieeteiieeeeeernaeeeerertnaeeeeseetaaeeeeeernnnns 219
CALCulate<n>:DELTamarker<m>:X.........coeeieieoeiie e et e e e e e e e e e eeee e e e eeeannas 219
CALCulate<n>:DELTamarker<m>:X:RELAtIVE?........cccoieiieeeeeie e 220
CALCulate<n>:DELTaMArKer<m>:Y 2. . cuu i iieeeeeeeeee e e e e e et e e e e e s e e e e e e een e e reaneeeeanns 220

CALCulate<n>:MARKer<m>:AOFF

This command turns all markers off.

Example: CALC:MARK:AOFF
Switches off all markers.
Usage: Event
Manual control: See "All Markers Off" on page 105

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is currently
active as a deltamarker, it is turned into a normal marker.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK3 ON
Switches on marker 3.
Manual control: See "Marker State" on page 104

See "Marker Type" on page 104

CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a particular coordinate on the x-axis.

If necessary, the command activates the marker.

e
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If the marker has been used as a delta marker, the command turns it into a normal marker.

Parameters:
<Position> Numeric value that defines the marker position on the x-axis.
The unit is either Hz (frequency domain) or s (time domain) or dB
(statistics).
Range: The range depends on the current x-axis range.
Example: CALC:MARK2:X 1.7MHz
Positions marker 2 to frequency 1.7 MHz.
Manual control: See "Stimulus" on page 104

CALCulate<n>:DELTamarker:AOFF
This command turns all delta markers off.

Example: CALC:DELT:AQFF
Turns all delta markers off.

Usage: Event

CALCulate<n>:DELTamarker<m>[:STATe] <State>
This command turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:DELT2 ON
Turns on delta marker 2.
Manual control: See "Marker State" on page 104

See "Marker Type" on page 104

CALCulate<n>:DELTamarker<m>:X <Position>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference marker
to the peak power.

Example: CALC:DELT:X?
Outputs the (absolute) x-value of delta marker 1.

Manual control: See "Stimulus" on page 104

e
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10.9.2.2

General Analysis

CALCulate<n>:DELTamarker<m>:X:RELative?
This command queries the relative position of a delta marker on the x-axis.
If necessary, the command activates the delta marker first.

Return values:
<Position> Position of the delta marker in relation to the reference marker or
the fixed reference.

Example: CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Usage: Query only

CALCulate<n>:DELTamarker<m>:Y?
This command queries the relative position of a delta marker on the y-axis.
If necessary, the command activates the delta marker first.

To get a valid result, you have to perform a complete measurement with synchronization
to the end of the measurement before reading out the result. This is only possible for
single sweeps. See also INITiate:CONTinuous on page 192.

The unit depends on the application of the command.

Return values:
<Position> Position of the delta marker in relation to the reference marker or
the fixed reference.

Example: INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAI

Starts a sweep and waits for its end.
CALC:DELT2 ON

Switches on delta marker 2.
CALC:DELT2:Y?
Outputs measurement value of delta marker 2.

Usage: Query only

General Marker Settings

DY Y Y Y =P 220

DISPlay:MTABIe <DisplayMode>

This command turns the marker table on and off.

e
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Parameters:
<DisplayMode> ON
Turns the marker table on.
OFF
Turns the marker table off.
AUTO
Turns the marker table on if 3 or more markers are active.

*RST: AUTO

Example: DISP:MTAB ON
Activates the marker table.

Manual control: See "Marker Table Display" on page 105

Marker Search and Positioning Settings

CALCulate<n>:MARKer<m>:FUNCHON:PICH. ..........ceiiiiiieieeieee et 221
CALCulate<n>:MARKer<m>:FUNCHON:TDPICN........cceuieiiieeeeeere et 222
CALCulate<n>:MARKer<m>:MAXIMUMLEFT.......ccotttiiiiiiiicieieieeeeeeeeeeeeeeeeeerareee s e 222
CALCulate<n>:MARKer<m>:MAXIMUMINEXT .......uieeeeeieieeeeeirererriiiieieeeeeeereeeeesrnnnnns 222
CALCulate<n>:MARKer<m>:MAXIiMUM:RIGHTL.........ccooeiiiiiiiiiiiiiiicie e 222
CALCulate<n>:MARKer<m=>:MAXIMUM[:PEAK]....cceietteieeietieeeeeeieeeeeree e e e s e e e e eenanes 222
CALCulate<n>:MARKer<m>:MINIMUM:LEFT.......cooiiiiiiiiiee ettt 223
CALCulate<n>:MARKer<m>:MINIMUMINEXT .......coiiimiiiiieeetie et e e 223
CALCulate<n>:MARKer<m>:MINIMUM:RIGHTL..........cooeuuiiiiiieeee e 223
CALCulate<n>:MARKer<m>:MINIMUM[:PEAK]......coiiiiiiiieiiiiiiieieeeeeeeeeeteee e e e e e e eeeraraen e 223
CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.........ccevverirriiiiieieeeeeeeeeeeeeeeerarneee e 223
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT........cccurieririiuiieereiiiieeeeereieereeneeeeeenanns 223
CALCulate<n>:DELTamarker<m>:MAXIMUM:RIGHL...........ccveeiiiiiiiiieieeieiriieeee e eeeanaens 224
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK]........coeemerieieeereeeeeeieeeeeeae e e e enanns 224
CALCulate<n>:DELTamarker<m>:MINIiMUmM:LEFT.........oooiiimiii e 224
CALCulate<n>:DELTamarker<m>:MINiMUM:INEXT .........ceieuiieiieeieieeeeeeee e e e e e eeanas 224
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL...........cceerrrriiiiiiiereeeeeieeeeereeree e 224
CALCulate<n>:DELTamarker<m>:MINiMUM[:PEAK].....ccttuiriiiiieeeeiiieeeeete et eeene e e enaaes 225

CALCulate<n>:MARKer<m>:FUNCtion:PICH
This command sets the marker to channel 0.64.

Example: CALC:MARK:FUNC:PICH
Activates marker and positions it at pilot 0.64.
CALC:MARK:Y?

Queries value of the relative Code Domain Power of the pilot
channel.

Mode: BTS application only
Manual control: See "Marker To PICH" on page 108

|
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CALCulate<n>:MARKer<m>:FUNCtion:TDPIch
This command sets the marker to channel 16.128.

Example: CALC:MARK:FUNC:TDPI
Activates marker and positions it at TDPICH 16.128.
CALC:MARK:Y?

Queries value of the relative Code Domain Power of the transmit
diversity pilot channel.

Mode: BTS application only
Manual control: See "Marker To TDPICH" on page 108

CALCulate<n>:MARKer<m>:MAXimum:LEFT

This command moves a marker to the next lower peak.

The search includes only measurement values to the left of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 106

CALCulate<n>:MARKer<m>:MAXimum:NEXT
This command moves a marker to the next lower peak.
Usage: Event

Manual control: See "Search Mode for Next Peak” on page 106
See "Search Next Peak" on page 107

CALCulate<n>:MARKer<m>:MAXimum:RIGHt

This command moves a marker to the next lower peak.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 106

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]

This command moves a marker to the highest level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Peak Search" on page 108

e
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CALCulate<n>:MARKer<m>:MINimum:LEFT

This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak” on page 106

CALCulate<n>:MARKer<m>:MINimum:NEXT
This command moves a marker to the next minimum value.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 106
See "Search Next Minimum" on page 108

CALCulate<n>:MARKer<m>:MINimum:RIGHt

This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 106

CALCulate<n>:MARKer<m>:MINimum[:PEAK]

This command moves a marker to the minimum level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Search Minimum" on page 108

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT

This command moves a delta marker to the next higher value.

The search includes only measurement values to the left of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 106

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
This command moves a marker to the next higher value.

Usage: Event
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Manual control: See "Search Mode for Next Peak" on page 106
See "Search Next Peak" on page 107

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt

This command moves a delta marker to the next higher value.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 106

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]

This command moves a delta marker to the highest level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Peak Search" on page 108

CALCulate<n>:DELTamarker<m>:MINimum:LEFT

This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 106

CALCulate<n>:DELTamarker<m>:MINimum:NEXT
This command moves a marker to the next higher minimum value.
Usage: Event

Manual control: See "Search Mode for Next Peak" on page 106
See "Search Next Minimum" on page 108

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt

This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker position.
Usage: Event

Manual control: See "Search Mode for Next Peak” on page 106
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Configuring the Application Data Range (MSRA mode only)

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]

This command moves a delta marker to the minimum level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Search Minimum" on page 108

Configuring the Application Data Range (MSRA mode
only)

In MSRA operating mode, only the MSRA Master actually captures data; the MSRA
applications define an extract of the captured data for analysis, referred to as the appli-
cation data.

For the cdma2000 BTS application, the application data range is defined by the same
commands used to define the signal capture in Signal and Spectrum Analyzer mode (see
[SENSe:]CDPower:SET:COUNt on page 165). Be sure to select the correct measure-
ment channel before executing this command.

In addition, a capture offset can be defined, i.e. an offset from the start of the captured
data to the start of the application data for the 3GPP FDD BTS measurement.

The analysis interval used by the individual result displays cannot be edited, but is
determined automatically. However, you can query the currently used analysis interval
for a specific window.

Remote commands exclusive to MSRA applications

The following commands are only available for MSRA application channels:

CALCUIate:MSRAWINDOWSNZ VAL, ..ce it et ee et e te et st e e et e st s s s e s s eansensenenns 225
LN LT (=T R T2 o TR 226
[SENSE:IMSRA:CAPTUIE:OFFSEL. .. ciiiiiieeeeiiiee e et et eeeeee e e e et e e e e e e e e e e e eaneeeeeenan 226

CALCulate:MSRA:WINDow<n>:IVAL?

This command queries the analysis interval for the current window. This command is only
available in application measurement channels, not the MSRA View or MSRA Master.

Return values:
<IntStart> Start value of the analysis interval

Default unit: us

<IntStop> Stop value of the analysis interval
Default unit: us

Usage: Query only
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Querying the Status Registers

INITiate:REFResh

This function is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:OFF) and only for applications in MSRA mode, not the MSRA Master.

The data in the capture buffer is re-evaluated by the currently active application only. The
results for any other applications remain unchanged.

Example: SYST:SEQ:OFF
Deactivates the scheduler
INIT:CONT OFF
Switches to single sweep mode.
INIT; *WAT
Starts a new data measurement and waits for the end of the
sweep.
INST:SEL 'IQ ANALYZER'
Selects the IQ Analyzer channel.
INIT:REFR
Refreshes the display for the 1/Q Analyzer channel.

Usage: Event

[SENSe:]MSRA:CAPTure:OFFSet <Offset>

This setting is only available for applications in MSRA mode, not for the MSRA Master.
It has a similar effect as the trigger offset in other measurements.

Parameters:

<Offset> This parameter defines the time offset between the capture buffer
start and the start of the extracted application data. The offset must
be a positive value, as the application can only analyze data that
is contained in the capture buffer.

Range: 0 to <Record length>
*RST: 0

Manual control: See "Trigger Source" on page 73
See "Capture Offset" on page 75

Querying the Status Registers

The following commands query the status registers specific to the cdma2000 applica-
tions. In addition, the cdma2000 applications also use the standard status registers of
the R&S FSW.

For details on the common R&S FSW status registers refer to the description of remote
commands basics in the R&S FSW User Manual.

*RST does not influence the status registers.
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Querying the Status Registers

The STATus: QUEStionable:DIQregisteris describedin"STATus:QUEStionable:DIQ
Register" on page 146.

The STATus:QUEStionable: SYNC register contains information on the error situation
in the code domain analysis of the cdma2000 applications. The bits can be queried with
commands STATus : QUEStionable:SYNC:CONDition? on page 227 and
STATus:QUEStionable:SYNC[:EVENt]? on page 227.

Table 10-7: Status error bits in STATus:QUEStionable:SYNC register for cdma2000 applications

Bit No Meaning
0 This bit is not used.
1 Frame Sync failed. This bit is set when synchronization is not possible within the application.

Possible reasons:
e Incorrectly set frequency

e Incorrectly set level

e Incorrectly set PN Offset

e Incorrectly set values for Swap 1Q

e Invalid signal at input
2to 14 These bits are not used.
15 This bit is always 0.
STATUS:QUEStIONable:SYNCEVENL] 2. e 227
STATus:QUEStIonable:SYNC:CONDItION?. .. et et e e e ee e eeneen e e e e e eneenns 227
STATUS:QUESHIONable:SYNCENABIE. ......cceeeeeeeeeee et e et e e e e e enaneas 228
STATuUs:QUEStionable:SYNCINTRANSIHION. ....cccuuiiieeeiiiie e e e e e eeanes 228
STATuUs:QUESLtIoNable:SYNC:PTRANSIION. .....ciieiiiriieieeiieiiieeeeeeiieeeeeeeetee e eeeestaeeeeeesnnanes 228

STATus:QUEStionable:SYNC[:EVENt]? <ChannelName>
This command reads out the EVENTt section of the status register.
The command also deletes the contents of the EVENt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Usage: Query only

STATus:QUEStionable:SYNC:CONDition? <ChannelName>
This command reads out the CONDition section of the status register.
The command does not delete the contents of the EVENTt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.
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10.12

Commands for Compatibility

Usage: Query only

STATus:QUEStionable:SYNC:ENABIle <SumBit>,<ChannelName>
This command controls the ENABIe part of a register.

The ENABIe part allows true conditions in the EVENt part of the status register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event
bit transitions to true, a positive transition will occur in the summary bit reported to the
next higher level.

Parameters:
<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

STATus:QUEStionable:SYNC:NTRansition <SumBit>,<ChannelName>
This command controls the Negative TRansition part of a register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated register.
The transition also writes a 1 into the associated bit of the corresponding EVENt register.

Parameters:
<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

STATus:QUEStionable:SYNC:PTRansition <SumBit>,<ChannelName>
These commands control the Positive TRansition part of a register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated register.
The transition also writes a 1 into the associated bit of the corresponding EVENt register.

Parameters:
<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

Commands for Compatibility

The following commands are provided for compatibility to other signal analyzers only. For
new remote commands programs use the specified alternative commands.

e
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(O IO U] = (=0 Bt =t T 229
[SENSE:]CDPOWENLEVEIADUJUSE. .. .ieiieteieeiiitieeee et e e e e ttee e e e et e e e e eeneeeeeeaneeeeennaeaerenns 229
[SENSE:]CDPOWENPRESEL ....cvvuuiiieiiiiiieieeieitiieeeeeettieseesestaaeeeseetanaseesessnasessestaneeesessans 230

CALCulate<n>:FEED <Evaluation>

This command selects the evaluation method of the measured data that is to be displayed
in the specified window.

Note that this command is maintained for compatibility reasons only. Use the LAYout

commands for new remote control programs (see chapter 10.6.2, "Working with Windows
in the Display", on page 182).

Parameters:
<Evaluation> Type of evaluation you want to display.

See the table below for available parameter values.
Example: CALC:FEED 'XPOW:CDP'

Selects the Code Domain Power result display.

Table 10-8: <Evaluation> parameter values

String Parameter Text Parame- | Evaluation

ter
'XTIM:CDP:BSTReam' BITStream Bitstream
'XTIM:CDP:COMP:CONStellation' | CCONst Composite Constellation
'XPOW:CDEPower' CDEPower Code Domain Error Power
'XTIM:CDP:COMP:EVM' CDEVm Composite EVM
'XPOW:CDP:RATi0' CDPower Code Domain Power
'XTIM:CDP:MACCuracy' CEVM Composite EVM
'XTIM:CDP:ERR:CTABIe' CTABle Channel Table
'XTIM:CDP:ERR:PCDomain’ PCDerror Peak Code Domain Error
'XTIM:CDP:PVSLot' PSLot Power vs Slot (BTS mode only)
'XTIM:CDP:PVSYmbol' PSYMbol Power vs Symbol
'XTIM:CDP:ERR:SUMMary' RSUMmary Result Summary
‘XPOW:CDP:RATiI0' SCONst Symbol Constellation
'XTIM:CDP:SYMB:EVM' SEVM Symbol EVM

[SENSe:]CDPower:LEVel:ADJust

This command adjusts the reference level to the measured channel power. This ensures
that the settings of the RF attenuation and the reference level are optimally adjusted to
the signal level without overloading the R&S FSW or limiting the dynamic range by an S/
N ratio that is too small.

Note that this command is retained for compatibility reasons only. For new R&S FSW
programs use [SENSe:]ADJust:LEVel on page 176.
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[SENSe:]CDPower:PRESet

This command resets the cdma2000 channel to its predefined settings. Any RF mea-
surement is aborted and the measurement type is reset to Code Domain Analysis.

Note that this command is retained for comaptibility reasons only. For new remote control
programs use the SYSTem: PRESet : CHANnel [ : EXECute] command.

Usage: Event
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Reference: Predefined Channel Tables

A Annex - Reference Data

A.1 Reference: Predefined Channel Tables

Predefined channel tables provide quick configuration for the channel search in com-
monly used measurement scenarios in accordance with the cdma2000 specification.

To use channels other than those in the predefined channel tables, you can copy the
original tables and modify the channels in the copy.

@ BTS Channel Tables. ...t e et e et e e e e e e e e e e naneeeean 231
Y SN O o P=T o T T 1= o] 1= R 233

A.1.1 BTS Channel Tables

The cdma2000 BTS Analysis application provides the following set of channel tables
compliant with the cdma2000 specification:

The standard does not specify a channel number for the data channels.

Channel table Contents
RECENT Contains the most recently selected channel table
MPC_RCH1 Base Station Main Path 6 Channels Radio Configuration 1

Channel table with F-PICH/F-SYNC/F-PCH and 6 data channels.

MPC_RC4 Base Station Main Path 6 Channels Radio Configuration 4
Channel table with F-PICH/F-SYNC/F-PCH and 6 data channels.

TDC_RC4 Base Station Transmit Diversity Path 6 Channels Radio Configuration 4
Channel table with F-PICH/F-SYNC/F-PCH and 6 data channels.

BPC_RC4 Base Station Both Paths 6 Channels Radio Configuration 4
Channel table with F-PICH/F-TDPICH/F-SYNC/F-PCH and 6 data channels

Table 1-1: Base station channel table for main branch in radio configuration 1 (MPC_RC1)

Channel Type Number of Channels Code Channel (Walsh Radio Configuration
Code.SF)

F-PICH 1 0.64 -

F-SYNC 1 32.64 -

|
User Manual 1173.9334.02 — 05 231



R&S®FSW-K82/-K83 Annex - Reference Data

Reference: Predefined Channel Tables

Channel Type Number of Channels Code Channel (Walsh Radio Configuration
Code.SF)

F-PCH 1 1.64 -

F-CHAN 6 9.64

10.64
11.64
15.64
17.64
25.64

U U U G

Table 1-2: Base station channel table for main branch in radio configuration 4 (MPC_RC4)

Channel Type Number of Channels Code Channel (Walsh Radio Configuration
Code.SF)

F-PICH 1 0.64 -

F-SYNC 1 32.64 -

F-PCH 1 1.64 -

F-CHAN 6 9.128 4
10.128 4
11.128 4
15.128 4
17.128 4
25.128 4

Table 1-3: Base station test model for aggregate signal in radio configuration 4 (TDC_RC4)

Channel Type Number of Channels Code Channel (Walsh Radio Configuration
Code.SF)

F-PICH 1 16.128 -

F-SYNC 1 32.64 -

F-PCH 1 1.64 -

F-CHAN 6 9.128 4
10.128 4
11.128 4
15.128 4
17.128 4
25.128 4

Table 1-4: Base station test model for aggregate signal in radio configuration 4 (BPC_RC4)

Channel Type Number of Channels Code Channel (Walsh Radio Configuration
Code.SF)

F-PICH 1 0.64 -

TDPICH 1 16.128 -

F-SYNC 1 32.64 -
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Channel Type Number of Channels Code Channel (Walsh Radio Configuration
Code.SF)

F-PCH 1 1.64 -

F-CHAN 6 9.128
10.128
11.128
15.128
17.128
25.128

N T s

A.1.2 MS Channel Tables

The cdma2000 MS application provides the following set of channel tables compliant with
the cdma2000 specification:

Channel table Contents

RECENT Contains the channels that were automatically created during the last measurement
with the "Auto Search" option activated (for details refer to "Using Predefined Channel
Tables" on page 80).

EACHOP Channel table for Enhanced Access CHannel OPeration with PICH and EACH
RCCCHOP Channel table for Reverse Common Control CHannel OPeration with PICH and CCCH
RTCHOP3 Channel table for Reverse Traffic CHannel OPeration with the following 3 channels:
e PICH
e DCCH
e FCH
RTCHOP5 Channel table for Reverse Traffic CHannel OPeration with the following 5 channels:
e PICH
e DCCH
e FCH
e S1CH
e S2CH

Table 1-5: Channel table for enhanced access channel operation

Channel type Code channel (Walsh Code.SF) | Mapping
PICH 0.32 I
EACH 2.8 Q

Table 1-6: Channel table for reverse commom control channel operation

Channel type Code channel (Walsh Code.SF) | Mapping
PICH 0.32 |
CCCH 2.8 Q
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Table 1-7: Channel table for REVERSE TRAFFIC CHANNEL OPERATION 3

Channel type Code channel (Walsh Code.SF) Mapping
PICH 0.32 |

FCH 4.16 Q

S1CH 24 Q

Table 1-8: Channel table for REVERSE TRAFFIC CHANNEL OPERATION 5

Channel type Code channel (Walsh Code.SF) Mapping
PICH 0.32 I

DCCH 8.16 I

FCH 4.16 Q

S1CH 24 Q

S2CH 6.8 |

A.2 Reference: Code Tables

Hadamard and BitReverse Code Tables

The following tables show the code sequences with Hadamard and BitReverse orders
for the Code Domain Power and Code Domain Error Power result displays.

As an example, the corresponding cells for channel 8.32 (channel number 8 for spreading
factor 32) are marked to show where the different codes of this channel are located.

e
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53 L T T I s T O I | 111111 53

Fig. 1-1: Codetable for base spreading factor 64
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|
Reference: Code Tables

HAQS MO RD ETREVERSE
0 OD000 0 0 0 00 0O0jO00 00 OO0 Oooon i
{1 mmiooooonii1o000o0ao0an oo 5l
2 mmoooooo 100100000 OO0 32
3 Oomii D00 oo 1411000040 1100000 25
¢ OD0oD 0 0 00 10000 10000 iomn 16
5 OO0l 0 0O0@O 40410410000 1010m0 50
& miooooo 11000110000 OHooo ft]
7 OO011 0 00 @0 1111110000 111000 112
§ o000 0 0O 1 0 0O0j00 0 1 000  6aoion B
9 mmioooDi1o00if1001 000 100 1000 72
iI0 mmmooooio041ofo1 0t 0@ O e 40
11 Oomii o oo 1o 11l110 10040 110 0010 104
12 moiono 00 110000 11000 oo O
13 mmmmiooo 110410110000 1011000 88
1 mmiooooi 11000111000 oHimo 56
15 moMii o oo 11 111111000 1111000 120
7% om0 0 0 1 0 0 000000 1 0 0  oooog T
17 mimioo1oo004 1000 100 100100 ]
12 mmoooi1o0o0 1001 00 100 Do0OO0 36
19 mmit oo 100141100100 1100100 100
20 Mmoo 0 0 10 100j00 10 100 0000 20
21 moM o o410 40d410104100 1010100 =1
22 mio0 D 010110001 10100 01000 52
23 mioiii 0010 41441110100 1110100 15
2¢ mMmooo11000j00 01 100 O;ion 12
25 mim o o1 10011001100 1001100 6
26 mmMo0 D 01101000101 100 00100 "
27 miioii oo 1 1o 1 4f1 101100 1101100 0%
78 mi1oo O 01 1 100j0@ 11 100  miiion 28
22 mitm oo 111011011100 1011100 92
3 mMo o o011 110004111100 01400 50
3 mifiii 0o 4 444 4f11 14100 1111100 124
37 O0omo 0 1 0 000000 0001 0  oomo 3
33 oomm o 1000011000010 1m0 56
3 Dmomo D 100040004000 10 0000 ED
35  0mOmil 0 1000111100010 110010 98
3 000000 1 00 100j00 100 1 0 OO0 17
37 ooooi 010010110 10010 101m10 82
3F OmOooi0 D 1001 10001 10010 0100 50
33 miootii 0 1 0@ 14411 10010 Himin i
40 oWiwee 0 10 1 0 0O0jO0 @0 01 0 {0 OO0 10
¢ mmmio 1010041001010 1m1o10 T
2 momoo 1010100010t D010 mOOO 2
i3 momit o 10410 141101010 1101010 105
“  moMoDo 101 10000 11010 mimo 26
#  motoi o 101 1041011010 1011010 =]
6 momioo 1011 1o0lo1 11010 Do 58
41 moiii o 10 11 4 1)1 1 1 1010 1111010 122
5 oo o 1 1000000001 1.0 oo &
4 oHmmi o 11 o000 41000110 10110 70
s; oHmioo 1100 410j0 4100110 @ 0O0H0 38
51 ofmi b 1 1 00 1 1f1 100110 100110 102
52 Of0oo O 1 1 0 1 00j0@ 10 1 0 oo 23
3 oo o 1101011010110 1010110 56
§¢ oHOMO0 D 1 1 01 10001 101 10 O0HO0N0 =
S5 ool B 1 10 11 1j11 10110 110110 118
%6 Ofmoo 141100000 01 110 oo 1t
s oimi o411 100110041110 1mi110 78
€ Do D 11 101000101 110 OO0 "
59 oMol 0 11 1 @B 111101110 11110 110
B0 OO0 O 1 1 1 1 00jo0@ 11 1 10 mii0 30
6l ot o 11 110110141110 1011110 3
62 Do oD 11 1 1 1000111 110 00 52
B3 ol @ 11 1 1111111 11@ 111110 125

Fig. 1-2: Code table for base spreading factor 128 (part1)
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e e s |
Reference: Supported Bandclasses

HAQSMORD ETREVERSE
G4 IDOD0 1 0 0 0 0 00O O 0000 1 ooom 1 1
65 immmi 1 0 o0oooao 10000001 1moom ]
66 MmO 1 00 oo i1o0jo 1 00009 oo 33
7 Mmit 1 00 0o 14110000049 100m ot
68 MO0 1 0 0 0 1 00jO O 10001 miom1 17
64 MO 1 0001041010004 oo g1
0 Mmoo 1 ooo i 41o0jot 1000 oiom1 T
1 Mot 1 000 1 14111 1000 49 H1om1 13
72 WOty 1 00 1 0 0Ojoo a0 1 001 moim a
T3 mmi 1 00 1 oo 11001001 1mim1 73
T immo i+ o0 +odio0jot o010 D moim U
TSmOl 1 00 1+ @ 1 4f 11 01 009 1011 10§
76 imiom 1 00 1 1 00jo@ 14001 mim1 25
i Mot 1 0o 1 1041011001 10111 89
T imiMio 1 0011400011100 o1 4m1 51
79 mii1 1 00 411 1)1 111 0o 9 H1m1 121
50 i0j0O0 1 O 1 0 0 00O O 001 01 mooint 5
81 Moot 1 01 oo 041000 104 1ot 59
82 im0 1 01001001 0o 1D OO0t a3t
83 iimii 1 0 1 0@ 4 4f11 0@ 10 4 1100101 101
B¢ 000 1 0 1 0 1 00O @O 10 101 mioi0t 21
8 M0 1 01 01011010101 101001 8
86 00 1 01 01 10001 10101 o001 53
87 Mo 10 18 1 14 4111 10 18 9 11001 11
F 1m0 1 0 1 1 0 00jo0oOd i 101 o101 13
B¢ Mm@ 1 01 1 o011 @001 101 1m1101 7
a0 om0 1 01 1+ @0 1000101101 o101 [T
a1 it 10110 1441101 10 49 1o1101 109
92  11om 1 0 1 1 1 00jo0@ 11 101 mi 1101 29
93 1 1 01 1 101D 111D 1011101 o3
9 oMo 1 01 1 1 1000111101 0111101 51
95 oifiid 4 o0 4 4 44 411 14 1.0 4 1111101 125
% oo0 1 1 0 0 0 0008 00071 1 o | 3
at Momot 1 1 oo oo 41000019 100t 1 ]
9 om0 4 1000 4o0jo0 4 o000 14 oo | 3
99 ¢omi1 1 10 0o 1 1f1 1 000 19 110001 1 99
iom foooo 1 1 0@ 1 00joo 1001 4 mimi | [E]
101 moomt 1 1 0o 10410100 1A 101m1 1 83
m2 1Ooto 1 1 0@ 1 1olo1 o100 19 oHmi 51
03 0011 1 1 0@ 1 14111 100 19 Him1 1 15
w4 s 1 10 1 0 000 @0d 1 011 moini | 11
ms  tmmi 1 1010041001049 1m0 1 (]
mF  1Omo 1 1010 1ojo1 o010 1 oioo1 1 [E]
107 MOt 1 1010 1111101 011 10101 1 107
M8 1Oto0 1 10 1 1 0Ojoo 11011 mi o1 1 2T
ma  fOMot 4 101 104101101 1011011 a1
MO0 t@Mim 1 o101 1 1olo 1110 1A 0111011 59
111 MOt 41 0 4 1 1 411 1 1 011 1111011 123
T2 nomg 1 1 1 0 0 0000001 711 [TEER] 7
M3 mmt 1 11 ooo0dl1o0o0D0 111 1111 T
e Mmm i1 1100100010011 o011 3a
M iMmi1 1 1 1 o0 1 1)1 1 00 111 100111 103
M6 10O0 1 1 1 0 1 0Ojoo 10 1 11 miOi 23
"t miomt 1 1 10 1 011010111 10011 51
M8 Moo 1 1 101 1ol0 11011 oo 55
M9 Mot 1 1 1. @ 1 1 1)1 1 10 111 1101 19
20 Mmoo 1 1 1 1 0 00jo0oag 1 111 i [
121 Mm@t 1 11 1 o001l 1 001 111 1mi111 iE]
122 Mmoo 1 11 10100010111 o1 "
123 4t 1 1 1 1.0 1. 1)1 1. 01 114 o111 11
26 mHo0 1 1 1 1 1 0o0joo 11 111 mii1 EXl
26 1Mot 1 1 1 1 1 01101111 1011111 95
126 MMm 1 11 1 1 1ol 011111 o111 53
127 M 11 1 1 1 11111 11 111 111111 127

Fig. 1-3: Code table for base spreading factor 128 (part 2)

A.3 Reference: Supported Bandclasses

The bandclass defines the frequency band used for ACLR and SEM measurements. It
also determines the corresponding limits and ACLR channel settings according to the
cdma2000 standard. The used bandclass is defined in the SEM or ACLR measurement
settings (see "Bandclass" on page 94).

Table 1-9: Supported bandclasses for cdma2000 RF measurements

Bandclass | SCPI para | Description

0 0 800 MHz Cellular Band
1 1 1.9 GHz PCS Band
2 2 TACS Band

|
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Abbreviations

Bandclass | SCPI para | Description

3A 3 JTACS Band:

>832 MHz and < 834 MHz
>838 MHz and < 846 MHz
>860 MHz and < 895 MHz

3B 21 JTACS Band:

>810 MHz and < 860 MHz
except:

>832 MHz and < 834 MHz
>838 MHz and < 846 MHz

3C 22 JTACS Band:
<810 MHz and >895 MHz

4 4 Korean PCS Band

5 5 450 MHz NMT Band

6 6 2 GHz IMT-2000 Band

7 7 700 MHz Band

8 8 1800 MHz Band

9 9 900 MHz Band

10 10 Secondary 800 MHz

11 11 400 MHz European PAMR Band
12 12 800 MHz PAMR Band

13 13 2.5 GHz IMT-2000 Extension Band
14 14 US PCS 1.9 GHz Band

15 15 AWS Band

16 16 US 2.5 GHz Band

17 17 US 2.5 GHz Forward Link Only Band

A.4 Abbreviations

For a comprehensive glossary refer to the cdma2000 standard.

APICH auxiliary pilot channel

ATDPCH auxiliary transmit diversity pilot channel
BCH broadcast channel

CACH common assignment channel

CCCH common control channel (2.8)
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Abbreviations

CDEP

code domain error power

CDP

code domain power

Composite EVM

in accordance with the cdma2000 specifications, determines the square root of the
squared error between the real and the imaginary parts of the test signal and an ideally
generated reference signal (EVM referred to the total signal) in a composite EVM mea-
surement.

CPCCH

common power control channel

Crest factor

ratio of peak to average value of the signal

EACH

Enhanced access channel 2.8

FCH

Fundamental channel 4.16

Inactive Channel

minimum power that a single channel must have compared with the total signal to be

Threshold recognized as an active channel.

MC1 multi-carrier1 (one carrier system 1X).

MC2 multi-carrier3 (three carrier system 3X).

OoTD orthogonal transmit diversity, two antennas used

PCG power control group: name in cdma2000 system for 1536 chips or 1.25 ms interval; trans-
mitter power is constant during a power control group

PCH paging channel

PDCH packet data channel

PDCCH packet data control channel

PICH pilot channel 0.64
(MS: 0.32)

RC radio configuration; definition of sampling rate, permissible data rates, modulation types
and use of special channels, and transmit diversity

S1CH Supplemental 1 channel 1.2 or 2.4 (in higher layers this channel is also referred to as
supplemental channel 0 — SCHO).

S2CH Supplemental 2 channel 2.4 or 6.8 (in higher layers this channel is also referred to as
supplemental channel 1 — SCH1).

SCHO Refer to S1CH

SCH1 Refer to S2CH

Set a group of 64 consecutive PCGs

SF spreading factor

SYNC synchronisation channel 32.64

D transmit diversity, two antennas used

TDPICH transmit diversity pilot channel 16.128

X.y Walsh code x.y, with code number x and spreading factor y of the channel

|
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List of Remote Commands (CDMA2000)

ABORY. ...ttt bt h et e a bt e R et oAbt e Rt e e be e oAbt e ket e beeeRe e e neeebeeateeebeeenbeeateeanne 191
CALCUIate:MSRAIWINDOWSNZIIVALT ...ttt ettt ettt e et e e e bt e e e s sate e e e eabbeeeebneeeeae 225
CALCulate<n>:DELTamarker:AOFF....... .o ittt ettt e ettt e e e bt e e e eabe e e e e aneneeeene
CALCulate<n>:DELTamarker<m>:MAXimum:LEFT.... .
CALCulate<n>:DELTamarker<m>:MAXIMUM:INEXT ..ottt e e seeee e
CALCulate<n>:DELTamarker<m>:MAXIimMUM:RIGHL............ccoi e
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........ccccooiimiiiiiirii it
CALCulate<n>:DELTamarker<m>:MINIMUMILEFT........cccii e
CALCulate<n>:DELTamarker<m=>:MINIMUMINEXT .........ccoiiiiiie e e e e e enaee e
CALCulate<n>:DELTamarker<m>:MINimum:RIGHt....
CALCulate<n>:DELTamarker<m>:MINIiMUM[:PEAK]........cccoiiiiiiie it ee e sre e seee e s e e e enaeeeenes
CALCUIate<n>:DELTaMArKErSIM> X . .oi ittt b et e ettt sbe e e bt e e sab e e saeeesbe e e snbeesnneeanneas 219
CALCulate<n>:DELTamarker<m>:X:RELAtIVE?..........cooiiiiiiiii ittt 220
CALCUIate<n>:DELTamMarker<m>:IY 2. ... .ottt et e b e b e e bt e e sab e e saeeesbeeesnbeesnneesnneas 220
CALCulate<n>:DELTamarker<m>[:STATE]. .. .ottt ittt ettt et e et et eesbe e e b e e saeeanteesneeabeasaeeas 219
CALCulate<n>:FEED

CALCUIAtESNZ I LIMItSKS IFAIL. ...ttt ettt ettt et e bt e et e e seeeeaeeenseaanseeenseeseeenneas 214
CALCulate<n>:MARKEIr<M>IAOFF ... ..ottt ettt e et eee e e e e e saeeeseaenneas 218
CALCulate<n>:MARKer<m>:FUNCtion:CDPower[:BTS]:RESUIt?..........ccceiiiiiiiieiie e 196
CALCulate<n>:MARKer<m>:FUNCHONPICH............cccoiiiiiieie e 221
CALCulate<n>:MARKer<m>:FUNCHON:POWErRESUIE?..........cccoiiiiieeiee e 214
CALCulate<n>:MARKer<m>:FUNCtion:TDPIch.... .
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T .........oiiiiii e seee e s e e e e e e e eraee e e snnaeeeenes
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ........coiitiiiiiiieiii ittt
CALCulate<n>:MARKer<m>:MAXIMUMIRIGHTL...........coiiiiiiiii e e
CALCulate<n>:MARKer<m>:MAXIMUM[:PEAK].........utiiieiie ettt sre e e e e e e aree e e e neaeeeenes
CALCulate<n>:MARKer<m>:MINIMUMLEF T ..........ooiiiii et e
CALCulate<n>:MARKer<m>:MINimum:NEXT.... .
CALCulate<n>:MARKer<m=>:MINIMUM:RIGHTL...........cooiiiii e
CALCulate<n>:MARKer<m=>:MINIMUM[:PEAK].......coo it e e e
CALCUIAte <N IMARKEISIMZIX ettt e e ettt e e bee e e e s bt e e e sbee e e e neeeaeanbeeeeaseeeeeanseeaeansneeeanen 218
CALCUIAte<N>IMARKEISMZIY 2. ittt e ettt e e et e e e e st e e e e nbeeeeaneeeeeanteeeeanseeeeanseeaeannneaeanns 198
CALCUIate<n> MARKEISMS[1STATE]. ... uiieiiiieeiie ettt ettt ee et et e e s e e s e e enseesneeesnseesnseesnneeenneas 218
CALCulate<n>:STATISHCSIRESUISE> ... e e e e ee e e s e e e enneeeenes 216
CALCUIAtESNZIUNITIPOWET .......ceiiieeciee ettt et e et ee e e st e e ssste e e s steeeaasaeeeeanseeeeanseeeeasseeeesnseeaeansnneeenns 152
CONFigure:CDPower[:BTS]:BCLaSS|IBANDCISS. .......ccocutiiiiiiiiiii ittt 181
CONFigure:CDPower[:BTS:CTABIEICATAIOG?. ......ccitiiiiieiiie ittt 167
CONFigure:CDPower[:BTS:CTABIEICOMMENL........c..ooiiiiiieiiieiie ettt 169
CONFigure:CDPoWEr[:BTS:CTABIEICOPY .....coiiiiiiieiiee ettt ettt ettt et e b saae e beeanneas 168
CONFigure:CDPoWer[:BTS:CTABIEIDATA . ...ttt ettt sttt e et e et e et e e sneeesneeeanaeas 170
CONFigure:CDPoWer[:BTS:CTABIEIDATA. ... oottt ettt sttt e et e et e e eneeesneeeaneeas 171
CONFigure:CDPower[:BTS:CTABIEIDELELE........coooiiiiiiiie e 168
CONFigure:CDPower[:BTS:CTABIEINAME........oo ettt sttt et eesaeeeaeeeeeee s 172
CONFigure:CDPower[:BTS:CTABIEIRESTOIE. ... ..ottt 168
CONFigure:CDPowWer[:BTS:CTABIEISELECL.......cc.eiiiiieiiie ettt 169
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CONFigure:CDPoWer[:BTSiCTABIE[:STATE]......ueiiiieiit ettt sttt 169
CONFigure:CDPower[:BTS]:MCARrier:FILTer:COFREQUENCY.........ccccuiiiiieiiiiiiie et 133
CONFigure:CDPower[:BTS]:MCARrier:FILTer:ROFF
CONFigure:CDPower[:BTS]:MCARrier:FILTer: TYPE

CONFigure:CDPower[:BTS:MCARIErFILTEr[:STATE. ... ettt 134
CONFigure:CDPower[:BTS]:MCARIIEIHMALGO........cccueiiiiieiie ettt e e 135
CONFigure:CDPower[:BTS:MCARIIEM:STATE]. .. .ottt ettt ettt st e ne e e naeeeaneeas 135
CONFigure:CDPower[:BTS :MEASUIEMENL.........uiiiiiiiieiiie ettt st e e e eeneeeene 131
DIAGNOStICKN>:SERVICEINSOUICE. ......eiiiiiiiie ettt e ettt e e e be e e e e enbe e e e e aateeaeesaeeaesnneeeeanneen 148
DISPIAYIFORMEL. ...ttt ettt ettt e ettt et e e e st e e beeeeeeenseeenseaenseeenseeenseeanseaenseeanseeannaean
DISPIAYIMTABIE. ...ttt ettt ettt et e e bt e e bt e s aeeesateesseeeasee e beeenseeenseesnseeasseeesseeaseeenseeenbeeenseeannaean
DISPlay[:WINDow<n>]:SELect

DISPIay[:WINDOWSNSTISIZE.........ooiiiiiieiet ittt ettt sttt be ettt et e s be e e neenaneeeee e
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEJ:AUTO ONCE..........coiiiieeiee ettt 152
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEJ:MAXIMUM ..ottt 152
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEL:MINIMUM......coiiiiiiiiiiiiiieiie e 153
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:PDIVISION........coiiiiiiiiiiiiiit ettt 153
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEJ:RLEVEL.......coooiiiiiiiieiiiee e 153
DISPlay[:WINDow<n>]:TRACEe:Y[:SCALE[:RLEVEI:OFFSEt.......cccceiiiiiiiiieiiie e 153
DISPlay[:WINDOW<N>]:TRACESEZIMODE ..ottt ettt et et st e et e e beeeabeenneeea
DISPlay[:WINDow<n>]:TRACe<t>[:STATe]..

DISPlay[:WINDOWS<N>:ZOOM:AREA ... ...ttt ettt et e e et e e ete e e st e e beeaneeeenbeesneeaneeaas
DISPlay[:WINDow<n>]:ZOOM:MULTIple<zOOM>:AREA...........ooiiiiiiiee ettt 189
DISPlay[:WINDow<n>]:ZOOM:MULTIplE<ZOOM>:STATE......oeiiieiiieiieeeieeeieeeteeeiee et eeeeeseeeeseeeesereesaeae e 190
DISPIay[:WINDOWSN>:ZOOM:ISTATE. ... .ottt ee et e et et e e e e st e eteessaeesteesneeeeseeenseeaseeanseesneeanseens 189
FORMat:DEXPOIrt:DSEPAIAtOr.......ccueiiiieeiieeiie ettt ettt e e st e e be e s eeessseesnseessseessseesnseaseeean 213
FORMEIIDATAL .ttt ettt ettt ettt et eeteeeseeeebeeeaseeeseeeseesaseeasseeseesaseeesseeseeanseeasseeseesnseensseenseeanneean 198
INITIGtEICONIMERS. ... eeeeieeieeeieee et e e e e et e e sttt e e s eeeeaasaeeessteeesaseeeeasseeeeassaeeasseeeansaeaesnseeeesnsaeeesnseneansnneennes 192
INITIGtEICONTINMUOUS. ...ttt ettt ettt b et et esa bttt eshb e e nbe e eat e e be e eabeenbeeenbeenabeenbeeaas 192
INITIGEEIREFRESN. ...ttt b et ae e bt et e b e e bt e e ab e e nne e e beesane e 226
INITiate:SEQUENCEIABORI. ... .ciiiiitie ittt bttt sttt e hb e e bt e et e e bt e enbeesbeeenbeesateabeean 193
INITiate:SEQUENCENIMMEGIALE. .......cc.eieiiiiiie ettt e e bttt e e abeesabeenneeeas 193
INITiate:SEQUENCEIIMODE.........co ittt ettt ettt e et e et e et e e be e et e e embeeeseeesaeeanbeeanbeesnbeenseeans 194
INITiate:SEQUENCErREFRESN[ALL].....c..iiiiitiiiiit ettt 195
INITIQtE[:IMMEIALE]. ... ...ttt ettt et e et e e bt e e s b e e eheeemseeeseeebeesneeeseeenbeaseeans 193
INPUEATTENUALION. ...ttt ettt et e e e et e e s st e e e e e abe e e e e anteeaeemtseeeaaaneeaeannbeaeeanneeaeannen 155
INPUtATTENUAHONIAUTO ...ttt ettt e e e e e et e e te e e eseeeeaee e seeeeseeeeneeeaseaaanseeaneeaseaaas 155
INPUt:ATTenuation:PROTECHONIRESEL ..ottt e e e e e 139
INPULCOUPIING. ...ttt ettt et e et e e et e e st e e abeessse e sseeabeesaseeesseesseeansaeasseesnseeseeenseeensaennneean 139
INPULDIQICDEVICE. ... .ottt ettt ettt ettt et e et e e e st e e st e e beeesseeesseesseeanseeesseesnseeseeenseeenseesnneeas 142
INPUL:DIQ:RANGEAUTO. ...ttt ettt et et e et eete e e e e saseessaeeesseesseeeseeesseeenbaesnseeenseesnseenseeeas 143
INPUt:DIQ:RANGEICOUPIING. ...ttt ettt ettt ettt e e e saeeetee e 143
INPut:DIQ:RANGe[:UPPer]

INPUt:DIQ:RANGE[:IUPPEITUNIT ...ttt ettt et esate e s b e e nane e saneeneeeas 144
INPULIDIQISRATE. ettt ettt ekt e bt e e s bt e eh e e e s et e bt e e m bt e ehb e e ehe e e beeenbeesmbe e beeenbeeenbeeanneean 144
INPULDIQISRATEIAUTO. ...ttt ettt et e e et e ke e e bt e et e e e Rt e e emb e e beeambeeembeesabeenbeeenbeesnbeannneans 144
L1 LT = A TSRS PPPP 156
INPULEATTIAUTO . .ttt ettt ettt h et e ekt e e bt e eat e e st e e beeeab e e eaeeebeeembeeesbeebeeansaeanneebeaanneean 156

e
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IN P UL E AT T S T AT €.ttt ettt ettt et e et e et e et e et e et e e ssaeeaseesaseeaseeesseesseesaseeseeenbeeasseenseesnsennsaeans 156
INPUL FILT O HPASSISTATE]. ..ttt ettt b et ettt et e e s be e e esaneetee e 139
INPut:FILTer:YIG[:STATe]

[N 7N L Sl N 1= T USROS
INPUE GAINLVALUER]. ..ottt ettt e ettt e e e et e e et e e e e saae e e e eataeeeessaeeeensseeeaassseessnnseaeeanseeeeannnes
INPULIMPEAANCE. ...ttt ettt h et e e bttt e e bt e e be e e e e abe e e e eabe e e e anbe e e e aabneeeanbeeennnee
INPULISELECL. ...ttt ettt ettt ettt e et e ket e kb e e eh et et e e e bt e e b e e emteeenbeeenteeambeeanbeesnbeaanneean
INSTrument:CREGIEIREPLACE. ..........eiiieii ettt ettt e e st e e s eabe e e snreeesnnes 128
INSTrument:CREGE[INEW]......eeiieiie ittt e et e et e e e ae e e e e tb e e e s ta e e e saseeeeanneeesanneeeesneeaanes 128
INSTIUMENEDELETE. ...ttt et e ettt e e et e e et e e e eas e e e e seeeeesaeeeemsseaeanseeeeanneeeaanneeaanes 129
INSTIUMENELIST 2. ettt ettt e he e et e e s st e e st e e sbeeemseeesbeesseeanseeenseesmseeaseaenseeenseaanneens 129
INSTrument:REName

INSTIUMENT:SELECE]. ...ttt ettt b ettt sae e et e e ne e st e e nene e
LAY OUL ADDWINDOW] 2.ttt eete et eite ettt et eestte e et eesateesseeessseesaseesseeessseessseeaseeessseeeasaeassaessseeaneeaseeeas 183
LAYOUE:CATAIOGI:WINDOW] 2.ttt ettt ettt ettt e et e sbe e et e e e nateenbee e 184
LAY OUL: IDENfY[IVWINDOW] 2.ttt ettt b ettt e bt bttt e s be e e nne e e beennaeeas 185
LAYOUL:REMOVE[:WINDOWTI. .....cueieiieeeeeeiesiietee et e e e e ettt e e e e e e sttt e e e e e e sa st eeeeaeaeseanntneneeeaeeeeesansnsnneeeaaeeenn 185
LAYOUL:REPLACE[:WINDOWT].......uuiiiiieeeeiiiiiiiiete e e eesiete e e e e s e st e eeeeea st eeeeaeeasnstaseaeaeeessssnsaeeeeeesansnsseeaaenenn 185
[N o TE L ST o I 1 (=Y TP USSP 186
LAYOUE:WINDOWSNZIADD?. ...ttt ettt ettt et e et e e st eea e et e e e st e e beeeateeenbeeeabeeanbeeanbeeaneeanseeeas 187
LAYOUE:WINDOWSNSIDENLY 2.ttt ettt sttt et e e bt e et e bt eenbeesbeeenseesnbeanseaans 188
LAYOUE:WINDOWSNSIREMOVE. ...ttt ettt ettt ettt ettt e et e e st e e beesmteeenseeaaeeenseeenbeesnseaaneaeas 188
LAY OUEWINDOWSNZIREPLACE. .......eeiiiiiiie ittt ettt ettt e e et e e e s atbe e e smseeaesnneeeenneeeanes 188
MMEMOTY:STORESNZITRACE. ......iiiiiieiiie ittt ettt ee ettt e et eete e e e e saeeeteessaeesbeesnseeseeenbeeaseeanseesnseanseans 213
(O 10 I o TSR SUSRSRRRN 144
OUTPULDIQL ... ettt ettt et e et e e aeeeate e seeeaseeeaseeaseeesse e seeanseeseeenseeseeenseesnseenseesnseeseeannens 149
OUTPULDIQICDEVICE. ...ttt ettt et e e et e e et e e e st e e e saeeeeesnseeeeanseeeeaseeaeanseeeeasseeeasneeeeanseeeeannneeens 145
OUTPUL: TRIGEr<pOrt>:DIRECHON. ......eeiiitiiiiiiiiie ettt ettt ettt et e eneas 162
OUTPULTRIGEISPOMZILEVEL. ...ttt et 162
OUTPUL TRIGGEISPOMZIOTY PR, ettt bbbttt et b e st e b e e e b eneeas 163
OUTPUt: TRIGer<port>:PULSE:IMMEIALE. ........cocuiiiiiiiiiie et 163
OUTPUt: TRIGEr<port>:PULSEILENGIN........ciitiiiiiiiie ettt 164
STATus:QUEStioNable:DIQ:CONDIION?........eiiiieiit ittt ettt ettt sttt e e e b e nteesneeebeesaeean 147
STATus:QUEStionable:DIQ:ENABIe

STATus:QUESLtiIoNable:DIQ:NTRANSIHION. .......ciiiiiieiiiie ettt e et e e eenee e 147
STATus:QUESLtioNable:DIQ:PTREANSIIION. ...ttt et e e e e e e e seneeeene 147
STATus:QUEStIoNable:DIQ[IEVENL]?..... ..ottt et e e e e e s e e saeeeeeeenneas 148
STATus:QUESHIONable:SYNC:CONDItION?.......eiiiiiiiiieeiie ettt et e st eesseeesaeeeseeenneas 227
STATUS:QUESHONADIE:SYNCIENABIE.......cccuiiitieeiie ettt ettt sate et e et e e sneesnseesnneeseesneeas 228
STATus:QUESLtIoNable:SYNC:NTREANSIION. ........eeiiiiiiieeeiiiie et e et e e e et e e e snee e e e s nneeeeeennneeeeenes 228
STATus:QUESLtIoNable:SYNC:PTRANSIHION. .......ccuiiiiiiiieeiiie et e e e snee e e seae e e sneeeeenneeeenes 228
STATUS:QUESHIONADIE:SYNCEVENL ... . ettt ettt e e e ste e e et e e e s nnteeaeennnaeeeene 227
SYSTem:PRESet:CHANnel[:EXECute]..

SY STEMISEQUENCET ...ttt ettt b ettt e e a bt e she e et e e e bt e eat e e e be e e eae e et e e anbeesnbeesaneenneas
IRV TSI o b N N PSRRI 199
TRIGGEM:SEQUENCELDTIME. ...ttt h e et et eehe e e bt e et e e enb e e saeeanbeeanbeesnbeesneeenneas 157
TRIGger[:SEQUENCE]:HOLDOF[:TIME]......ciuiiiiitieiit ettt ettt st e et e e st e b e eneeeeneeas 157
TRIGger[:SEQuencel:IFPOWer:HOLDOR. ... s 158
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TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. .....cciiiiiiiiiiie ittt 158
TRIGGer[:SEQUENCEL:LEVEEBBPOWET..........oiiiiiiiiiii ettt 158
TRIGger[:SEQuence]:LEVel:IFPower

TRIGGer[:SEQUENCEL:LEVELIQPOWET.......cc.eiiiiiiiiieeete ettt ettt be e st snneas 159
TRIGGer[:SEQUENCEL:LEVEIRFPOWET ......c..eiiiiiiii ettt et 160
TRIGGEr:SEQUENCELLEVELIVIDEO. ..ottt ettt sttt et e s e b e emteeeneeas 160
TRIGger[:SEQuence]:LEVEI[:EXTErnal<port>]........cociiiiie ettt 159
TRIGGEr[:SEQUENCELSLOPE. ...ttt
TRIGGEr[:SEQUENCEL:SOURCE. ......couiiiiiiiiie ettt ettt e e b
TRIGGer[:SEQUENCEL:TIME:RINTEIVAL.......ccciiiiiiii et
[SENSEJADJUSEALL. ...ttt ettt e a e et e st e e e st e e sateesseeeeaeeeseeenseeenbeesnseeansaesnseeaseeenneas
[SENSe:]JADJust:CONFigure:DURation

[SENSe:]JADJust: CONFigure:DURAIONIMODE..........c.coiiiiiiiii ittt 174
[SENSe:]JADJust: CONFigure:HY STeresiS:LOWET..........coiiiiiiiiiii et 175
[SENSe:]JADJust: CONFigure:HY STeresiS:UPPET ..ot 175
[SENSE:JADUJUSELEVEL. ... ittt ettt e sttt e st e e e st e e e e e e e sasaeeesnsaeeessseeeesaeeeensseaeennnneeens 176
[SENSE:JAVERAGESNZICOUNL. ..ottt et b et b ettt e bt e sae e et e e sneeebeesaneas 172
[SENSE: JCDPOWEIANTENNG. ... .eiiitiie et e eeitee e eetee ettt e e sttt e e et e eeeteeeasateeeasaseeeasaeeeasseeesasseeesnsseeeanseeesassneeanes 135
[SENSE:JCDPOWEICODE.........ooii ittt e et e e et e e e et e e e e eta e e e e sabeeeeanbaeeeeanteeeeaasseeasensaneeanns 176
[SENSE:]CDPOWENICTRESNOIG. .....cooiiiiecee et e e e eeaae e e e aee e e st e e e eanneeeans 166
[SENSe:]CDPower:IQLength

[SENSE:]CDPOWEILCODEIMASK ...ttt ettt ettt et e e e et e bt e eateeteeenbeesaeeanseeaneeenseaanneas 137
[SENSe:]CDPOWEILCODEIMODE...... ..ottt ettt et et e et e et e e eae e e seeenbeesnseeasbeesneeaseaanneas 137
[SENSE:]CDPOWENLCODEIOFFSEL. ... .cctiiiiiiieieeie ettt ettt ettt nre e e e 137
[SENSE:]CDPOWENLEVEIADJUST. ...ttt ettt ettt e sete et e et eesneeenneesnseenseennneas 229
[SENSE:JCDPOWEIIMAPPING. ...ttt ettt et sb ettt san e e bt e eate e nan e e beeenneen 176
[SENSE:]CDPOWEINORMEINZE. .......ciiiiiiiiieit ettt ettt st eneen 178
[SENSE:JCDPOWEIIORDET........citiiiieiitee ettt ettt b ettt e e bt e nb e e st e e naeeebeenane s 178
[SENSE:JCDPOWEIPDISPIAY . .....cctiiitiiite ettt ettt ettt sb ettt e sb et et e e e nbeeeneas 178
[SENSE:JCDPOWEIPNOFTSEL. .....cccciiiiieiiii ettt ettt e et e e et e e et e e e saae e e s sasaeeessseaesnsseaeesseeeensnneeans 136
[SENSE:JCDPOWEIPPREFEIENCE. .....cccceiiie ettt et e e et e e et e e e e sate e e e ebaeeessnnaeaeanns 178
[SENSE:JCDPOWEIPREFEIENCE. ........uiiieeiiiieieieie et ete e ettt e e e et e e et e e et e e e e as e e e s eateeeessaeeeasnsseasesanaeanns 179
[SENSE:JCDPOWEIPRESE! ......oeeiiieiicetie ettt e et e et e e e st e e e sb e e e stseaestaeeesaaseeeeasnneeean
[SENSe:]CDPower:QINVert...

[SENSE: CDPOWETSET ...ttt ettt e et e et e et e e e st e e eae e e st e eabeeeabeamseeenbeeeneeanseeenbeesneeanneas
[SENSE:]CDPOWEISETICOUNL.....coiiiiiiie ittt ettt ettt et et e et e et e e et e e sabeeeseeeeaeeeaseeaseeeaneeanseaanneas 165
[SENSE:JCDPOWEISFACTON. ...ttt ettt et et e et e st e eaeeesaeeeseeenbeesaseeaseeeneeenseaansaesnneaaseaanneas 179
[SENSE: CDPOWETSLOT ... ittt ettt ettt et e ettt e bt e e st e e ae e e beeenseeesseeenseeenseeenseeeseeanseeenseesnseeanneas 177
[SENSE:JCDPOWEITPIMERS........oeiiiiiiiieitee ettt ettt ettt ettt ettt e st e saneeebeenareeeanean 180
[SENSE: JFREQUENCY:CENTET......coiiiiiiiitiee ettt bttt e et nbe et e e er e s 149
[SENSe:JFREQUENCY:CENTEMRSTEP......coitiiiiii ittt ettt et 150
[SENSe:JFREQUENCY:CENTERSTEP:AUTO. ...ttt et 150
[SENSe:JFREQuency:CENTer:STEP:LINK

[SENSe:JFREQUeNCY:CENTErSTEPR:LINKIFACTON.....coiiiiiieiieet ettt 151
[SENSE: JFREQUENCY:OFFSEL.... ..ottt ettt sttt e bt e st e b e e nabeeabeeeneeas 151
[SENSE:IMSRAICAPTUIEIOFFSEL.....cciieiiieiiee ettt et e e et e e st e e e e aae e e e ebaeeesensaeaeeaes 226
[SENSE:ISWEERICOUNTL.....cooiitiiie ettt e e et e e e et e e e st e e e e eaaae e e eabeeeeaaseeesanbeeeeaassseeeesaneeanns 173
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ConfigUING .....eeiiiiiiee et e
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Channel power

ACLR, 5€€ ACLR ....cciiiiiiiiiiiiiie e 27
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Selected (DiSPlay) ....ccoeeieiiiiiiiiiieeee e 11

Status ... 18, 20, 21, 85, 87, 171

THhreshold ... e 21
Channel tables
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CDP e 85, 87, 170, 171
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Channel status ... 85,87,170, 171

Channel type ........cccoooviiiiiiiiie 84, 86, 170, 171
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Domain conflict ........cccceeeeeieiiiiiie, 85, 87
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see Signal capturing
Data format

REeMOLE ..o 198
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INput Settings ........coeeviiiiiiii e .. 59
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ReMOE ..o e 183
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SELS 1ot 78,100, 177
SetliNgS .uveeeiiie e e 97
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