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Service manual

1 Documentation overview

This section provides an overview of the FSW user documentation. Unless specified
otherwise, you find the documents at:

www.rohde-schwarz.com/manual/FSW
Further documents are available at:

www.rohde-schwarz.com/product/FSW

1.1 Getting started manual

Introduces the FSW and describes how to set up and start working with the product.
Includes basic operations, typical measurement examples, and general information,
e.g. safety instructions, etc.

A printed version is delivered with the instrument. A PDF version is available for down-
load on the Internet.

1.2 User manuals and help

Separate user manuals are provided for the base unit and the firmware applications:

® Base unit manual
Contains the description of all instrument modes and functions. It also provides an
introduction to remote control, a complete description of the remote control com-
mands with programming examples, and information on maintenance, instrument
interfaces and error messages. Includes the contents of the getting started manual.

® Firmware application manual
Contains the description of the specific functions of a firmware application, includ-
ing remote control commands. Basic information on operating the FSW is not inclu-
ded.

The contents of the user manuals are available as help in the FSW. The help offers
quick, context-sensitive access to the complete information for the base unit and the
firmware applications.

All user manuals are also available for download or for immediate display on the Inter-
net.

1.3 Service manual

Describes the performance test for checking the rated specifications, module replace-
ment and repair, firmware update, troubleshooting and fault elimination, and contains
mechanical drawings and spare part lists.

User Manual 1173.9334.02 — 29 7
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Release notes and open-source acknowledgment (OSA)

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS):

https://gloris.rohde-schwarz.com

1.4 Instrument security procedures

Deals with security issues when working with the FSW in secure areas. It is available
for download on the internet.

1.5 Printed safety instructions

Provides safety information in many languages. The printed document is delivered with
the product.

1.6 Specifications and brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the FSW. It also lists the firmware applications and their order num-
bers, and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/FSW

1.7 Release notes and open-source acknowledgment
(OSA)

The release notes list new features, improvements and known issues of the current
software version, and describe the software installation.

The software uses several valuable open source software packages. An open source
acknowledgment document provides verbatim license texts of the used open source
software.

See www.rohde-schwarz.com/firmware/FSW
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Videos

1.8 Application notes, application cards, white papers,
etc.

These documents deal with special applications or background information on particu-
lar topics.

See www.rohde-schwarz.com/application/FSW

1.9 Videos

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@RohdeundSchwarz
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2 Welcome to the CDMA2000 applications

The CDMA2000 options are firmware applications that add functionality to the FSW to
perform measurements on downlink or uplink signals according to the CDMA2000
standard.

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

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
Stations" of version C.S0010-B dated December 2002. This standard has been adop-
ted 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 FSW-82 supports radio configurations 1 to 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 FSW-83 supports the radio configurations 3 and 4. Apart from
CDMAZ2000 reverse link signals, the 1xEV-DV reverse link channels of Release C are
also supported. Code Domain Analysis is also possible at signals where the pilot chan-
nel 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 chan-
nel 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 pro-
vide, including remote control operation.

Functions that are not discussed in this manual are the same as in the Spectrum appli-
cation and are described in the FSW User Manual. The latest version is available for
download at the product homepage

http://www.rohde-schwarz.com/product/FSW.html.

Installation

You can find detailed installation instructions in the FSW Getting Started manual or in
the Release Notes.
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2.1

2.2

Understanding the display information

Starting the CDMA2000 applications

The CDMA2000 measurements require special applications on the FSW.

To activate the CDMA2000 applications
1. Press [MODE].

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

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

e CDMA2000

MS

The 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
"Overview" softkey from any menu (see Chapter 6.2.1, "Configuration overview",

on page 53).

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 avail-
able 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 per-
formed 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 (as well as the "MultiView") as the measurements are per-
formed. Sequential operation itself is independent of the currently displayed tab.

For details on the Sequencer function see the FSW User Manual.

Understanding the display information

The following figure shows a measurement diagram in the CDMA2000 BTS applica-
tion. All different information areas are labeled. They are explained in more detail in the
following sections.
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Understanding the display information

(The basic screen elements are identical in the CDMA2000 MS application.)

MultiView =2 Spectrum # X CDMA2000 BTS X

Reftevet 1m 0 Channel 056 Code Power Rel to
PCG 0of3 SymbRate 19

PA

1 Code Domain Power

4 Code/ Code 63
2 Result Summary 0 i
General Results (Set: 0)
"

sync Found

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 FSW MSRA User Manual.

Channel bar information

In CDMA2000 applications, the 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 37)
Power Ref Reference used for power results

SymbRate Symbol rate of the currently selected channel
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Understanding the display information

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

Window title bar information

For each diagram, the header provides the following information:

1 Code Domain Power

Figure 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, depend-
ing 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

Access: "Overview" > "Select Measurement"

The CDMA2000 applications provide several different measurements for signals
according 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 51.

Evaluation methods

The captured and processed data for each measurement can be evaluated with vari-
ous different methods. All evaluation methods available for the selected CDMA2000
measurement 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 17.

o Code domain A@NalYSIS.......cceeiiiiiiiiiiiii e e e e ———————————— 14
@  RF MEASUMEMENTS....uuiiiii i e e e e e e e e e e e e e e e e e e e e eeee e e naanaaaas 29

3.1 Code domain analysis

Access: "Overview" > "Select Measurement" > "Code Domain Analyzer"

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 addi-
tion, 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 eval-
uations 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:

® Results which take the overall signal into account over the whole observation
period (all PCGs)

® Results which take the overall signal into account over a power control group
(PCG)

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

® Results which take one channel into account over a power control group (PCG)
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3.1.1

Code domain analysis

Remote command:

CONF:CDP:MEAS CDP, see CONFigure:CDPower [:BTS] :MEASurement
on page 137

e Code dOMain PAramMELErS. ......uuuiiiiiieeeeeeieiccteiie e e e e e e e e e e sesserrrerereeeeaaaeeesessnnrnneneeeees 15
e Evaluation methods for code domain analysis........ccccceeeeeiiiiciciiiiiiieeeee e 17

Code domain parameters
In the "Result Summary", three different types of measurement results are determined
and displayed:

® General results for the current set
® PCG results for the current set and PCG
® (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 FSW. The
absolute frequency error is the sum of the frequency error of the 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. It is strongly recommended that you synchronize the transmitter
and the receiver.

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 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 FSW to the CDMA2000 signal, this mea-
surement 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.

User Manual 1173.9334.02 — 29 15



R&SPFSW-K82/-K83 Measurements and result displays

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 56.

RHO Shows the quality parameter RHO. According to the CDMA2000 standard, RHO
is the normalized, correlated power between the measured and the ideally gen-
erated 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 1Q 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 18.

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 102), the maxi-
mum 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.

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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3.1.2

=

Code domain analysis

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 28.

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

If enabled (see "Timing and phase offset calculation" on page 102), the maxi-
mum 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.

Evaluation methods for code domain analysis

Access: "Overview" > "Display Config"

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.

The selected evaluation not only affects the result display, but also the results of the
trace data query (see TRACe<n>[ : DATA] on page 215).

The Code Domain Analyzer provides the following evaluation methods for measure-
ments in the code domain:

= 1 Y (Y= o USRS 17
Channel TabIe..... ...t e e e e e e e s 18

L Table CONfIGUIAtION. .........vcuieeeee ettt ee et ee e 19
Code Domain Power / Code Domain Error POWET...........cooiiiiiiiiiiiiiiiiieieeeee e 20
Composite ConStellation.............ooiiiiiiiiieceee e 21
(070] 13T 0o 1S3 1 L= =Y 1 RS 22
Magnitude ErrOr VS ChiP.....ueie ettt e e e 23
Peak Code DOMaIN ErTOr......cooi ittt 24
e = ET SN = o AR O o 1 o 24
POWET VS PO G .ttt ettt ettt e e e e e e s e e s e e e e e e aaaaeeaaaan 26
POWET VS SYMDOL......eeiiiiiiii e s e 26
RESUIE SUMIMAIY ...t e e e e e e e e e s e e e e aeeeeeean 27
SymbOol CONSLEIALION. .....coiiiiiiiie e e e 27
SYMDBDOI EVIM. ...ttt e e s a e e e e s sb et e e e e s anbeeeaeeaas 28
3V 8] oo M1V F= e T (8 To /=0 =ty o ] SRR 28
YLl oTol I g B TY= N =l o 29
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

Figure 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 can display,
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 37.

Remote command:
LAY:ADD? 'l',RIGH, 'XTIM:CDP:BSTR',See LAYout:ADD[:WINDow]?
on page 201

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" can contain up to 128 entries, cor-
responding 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 modula-
tion 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 19.
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Code domain analysis

2 Channel Table
Ch 3 1 S 5 ¥ Power

| Ch. S | i >lalls [dBm]

Figure 3-2: Channel Table display for the BTS application

Remote command:
LAY:ADD? '1',RIGH, CTABle, see LAYout:ADD[:WINDow]? on page 201

Table Configuration < Channel Table
You can configure which parameters are displayed in the "Channel Table" by clicking
(not double-clicking!) a column header.

A "Table Configuration" dialog box is displayed in which you select the columns to be
displayed.

Table Configuration

Displayed Columns

Channel Type Power [dBm]

Ch.SF Power [dB]

Symbol Rate Timing Offset
RC Phase Offset

Status . Show Inactive Channels

By default, only active channels are displayed. 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 15.)

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 102), 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.
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Code domain analysis

Parameter Description
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)

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 102), 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.

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
spreading 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 evalu-
ated at a glance.

Both evaluations support either Hadamard or BitReverse code sorting order (see
Chapter 4.3, "Code display and sort order", on page 39).

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

1 Code Domain Power

Code 0

Figure 3-3: Code Domain Power Display for the BTS application
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Code domain analysis

1 Code Domain Error Power

| & &

Figure 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 addi-
tion, codes with alias power can occur (see "Alias power" on page 40).

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.

Remote command:

CDP:

LAY:ADD? '1l',RIGH, CDPower, See LAYout:ADD[:WINDow]? on page 201
CALC:MARK:FUNC:CDP:RES? CDP Or CALC:MARK:FUNC:CDP:RES? CDPR; see
CALCulate<n>:MARKer<m>:FUNCtion:CDPower [:BTS] :RESult? on page 212
CDEP:

LAY:ADD? '1l',RIGH, CDEPower, S€e LAYout:ADD[:WINDow] ? on page 201
CALC:MARK:FUNC:CDP:RES?; see CALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 212.

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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Code domain analysis

2 Composite Constellation

Figure 3-5: Composite Constellation display for the BTS application

Remote command:

LAY:ADD? '1',RIGH, CCON, see LAYout:ADD[:WINDow]? on page 201
CALC:MARK:FUNC:CDP:RES? ; see CALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 212

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 81).

1 Composite E¥M o1 Clrw

Figure 3-6: Composite EVM result display
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Code domain analysis

Only the channels detected as being active are used to generate the ideal reference
signal. For example, a channel may not be detected as being active due to low power.
In this case, 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 set-
ting.

Remote command:

LAY:ADD? '1',RIGH, CEVM, see LAYout:ADD[:WINDow]? on page 201
CALC:MARK:FUNC:CDP:RES? MACCuracy; see CALCulate<n>:MARKer<m>:
FUNCtion:CDPower [:BTS] :RESult? on page 212

Magnitude Error vs Chip
The Magnitude Error versus chip display shows the magnitude error for all chips of the
selected slot.

The magnitude error is calculated as the difference of the magnitude of the received
signal to the magnitude of the reference signal. The reference signal is estimated from
the channel configuration of all active channels. The magnitude error is related to the
square root of the mean power of reference signal and given in percent.

MAG, = M 0100% | W =2560 |kel0...(WV-1)]
2l
Where:
MAG, Magnitude error of chip number k
S Complex chip value of received signal
X Complex chip value of reference signal
k Index number of the evaluated chip
N Number of chips at each CPICH slot
n Index number for mean power calculation of reference signal

1 Magnitude Error vs Chip

Wb W,ﬂ el W A Mﬂ'ﬂ i i M i

Chip 0 256-Chip/ Chip 2559

Figure 3-7: Magnitude Error vs Chip display for COMA2000 BTS measurements

User Manual 1173.9334.02 — 29 23



R&S®FSW-K82/-K83 Measurements and result displays
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Remote command:
LAY:ADD? '1',RIGH, MECHip, see LAYout:ADD[:WINDow] ? on page 201
TRACe<n>[:DATA]? TRACE<1...4>

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 spe-

cific 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 81).

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

1 Peak Code Domain Error

Figure 3-8: 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. For example, a channel may not be detected as being active due to low
power. In this case, 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 thresh-
old via the Inactive Channel Threshold setting.

Remote command:

LAY:ADD? '1l',RIGH, PCDerror, See LAYout:ADD[:WINDow] ? on page 201
CALC:MARK:FUNC:CDP:RES? PCDerror; see CALCulate<n>:MARKer<m>:
FUNCtion:CDPower [:BTS] :RESult? on page 212

Phase Error vs Chip
"Phase Error vs Chip" activates the phase error versus chip display. The phase error is
displayed for all chips of the selected slot.

The phase error is calculated by the difference of the phase of received signal and
phase of reference signal. The reference signal is estimated from the channel configu-
ration of all active channels. The phase error is given in degrees in a range of +180° to
-180°.
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Figure 3-9: Calculating the magnitude, phase and vector error per chip

" PHI = gls, ) -z, ) | N=2560 | kel0..(W-1)]

Where:
PHI, Phase error of chip number k
Sk Complex chip value of received signal
Xk Complex chip value of reference signal
k Index number of the evaluated chip
N Number of chips at each CPICH slot
@(x) Phase calculation of a complex value

1 Phase Error vs Chip

ey iy *rW-m-wwh'ﬂML»--w»awWw.r:v%"-“ﬂ%’“’\"M o e g

Remote command:
LAY:ADD? '1',RIGH, PECHip, See LAYout:ADD[:WINDow]? on page 201
TRACe<n>[:DATA]? TRACE<1l...4>
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Code domain analysis

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. The F-TDPICH channel is used for measure-
ments 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 102.

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

Figure 3-10: 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.

Remote command:
LAY:ADD? '1',RIGH, PSLot, see LAYout:ADD[:WINDow]? on page 201

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.

5 Power va Symbal

Figure 3-11: Power vs Symbol result display
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Code domain analysis

Remote command:

LAY:ADD? '1',RIGH, PSYMbol, see LAYout:ADD[:WINDow]? on page 201
CALC:MARK:FUNC:CDP:RES? ; see CALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 212

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 15.

Summany

el Results (CH0.64)

Figure 3-12: Result Summary result display

Remote command:

LAY:ADD? '1l',RIGH, RSUMmary, See LAYout:ADD[:WINDow] ? on page 201
CALC:MARK:FUNC:CDP:RES? ; seeCALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 212

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 Chapter 4.8.1, "BTS
channel types", on page 44 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.

1 Symbol Constellation o1 Clrw

Figure 3-13: 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 37).

User Manual 1173.9334.02 — 29 27



R&S®FSW-K82/-K83 Measurements and result displays
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Remote command:

LAY:ADD? '1',RIGH, SCONst, see LAYout:ADD[:WINDow]? on page 201
CALC:MARK:FUNC:CDP:RES? ; see CALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 212

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 EVM

Figure 3-14: 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 37).

Inactive channels can be measured, but the result is meaningless since these chan-
nels do not contain data.

Remote command:

LAY:ADD? 'l',RIGH, SEVM, see LAYout:ADD[:WINDow]? on page 201
CALC:MARK:FUNC:CDP:RES? ; see CALCulate<n>:MARKer<m>:FUNCtion:
CDPower [:BTS] :RESult? on page 212

Symbol Magnitude Error

The "Symbol Magnitude Error" is calculated analogous to symbol EVM. The result is
one symbol magnitude error value for each symbol of the slot of a special channel.
Positive values of symbol magnitude error indicate a symbol magnitude that is larger
than the expected ideal value. Negative symbol magnitude errors indicate a symbol
magnitude that is less than the expected ideal value. The symbol magnitude error is
the difference between the magnitude of the received symbol and that of the reference
symbol, related to the magnitude of the reference symbol.

1 Symbol Magnitude Error

Symb 0 2 Symhb/

Figure 3-15: Symbol Magnitude Error display for CDMA2000 BTS measurements
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3.2

3.21

RF measurements

Remote command:
LAY:ADD? '1l',RIGH, SMERror, see LAYout:ADD[:WINDow]? on page 201
TRACe<n>[:DATA]? TRACE<1l...4>

Symbol Phase Error

The "Symbol Phase Error" is calculated analogous to symbol EVM. The result is one
symbol phase error value for each symbol of the slot of a special channel. Positive val-
ues of symbol phase error indicate a symbol phase that is larger than the expected
ideal value. Negative symbol phase errors indicate a symbol phase that is less than the
expected ideal value.

1 symbol Phase Error

Symb 0

Figure 3-16: Symbol Phase Error display for CDMA2000 BTS measurements

Remote command:
LAY:ADD? '1l',RIGH, SPERror, See LAYout:ADD[:WINDow]? on page 201
TRACe<n>[:DATA]? TRACE<1...4>

RF measurements

Access: "Overview" > "Select Measurement"

In addition to the Code Domain Analysis measurements, the CDMA2000 firmware
applications also provide some RF measurements as defined in the CDMA2000 stan-
dard. 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 FSW User Manual.

RF measurement types and results

The CDMA2000 applications provide the following RF measurements:

P O T .ttt e e e e e e e e e e e e —————————————————————————aaaas 30
Channel POWET ACLR. ...ttt et e e e e e e e eeeeaaaaeee s 30
Spectrum EmiSSion Mask.........eeeeeeieee e 31
Occupied BandWidth............uieiieeiiieeeee e 32
0 I LSS 33
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RF measurements

Power
Access: "Overview" > "Select Measurement" > "Power"

The Power measurement determines the CDMAZ2000 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".

MultiView 52 Spectrum !%# X | CDMA2000BTS ! X

® RBW 10 kHz
s) ® VBW 300 kHz Mode Auto FFT

1 Channel Power

I N |
CF 1.0 GHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Result Summary CDMA 2000
i Offset Power
-32.17 dBm
-32.17 dBm

Remote command:

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

on page 137

Querying results: CALC :MARK: FUNC: POW:RES? CPOW, see CALCulate<n>:
MARKer<m>:FUNCtion:POWer<sb>:RESult? on page 231
CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer<sb>:RESult? on page 231

Channel Power ACLR
Access: "Overview" > "Select Measurement" > "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 FSW measures the channel power and the relative power of the adjacent chan-
nels and of the alternate channels. The results are displayed in the "Result Summary".
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VBW
® 1Rm Clrw

H“‘“ sl i Hﬂ“ ('*‘ll' fu"” Jiﬂ *']l“

I | |
l"‘ il
1001 pts 419.0 kHz/
COMAZ000
Bandwidth Offset Power
1.225 MHz =0.86 dBm
-O.BIG dBm |
ower Toper
-79.59 dB -80.34 dB
-85.04 dB -83.85 dB

Remote command:

CONF:CDP:MEAS ACLR, seeCONFigure:CDPower [:BTS] :MEASurement

on page 137

Querying results:

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer<sb>:RESult? on page 231

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer<sb>:RESult? on page 231

Spectrum Emission Mask
Access: "Overview" > "Select Measurement" > "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 spec-
tral mask specified by the CDMA2000 specifications. The limits depend on the selected
bandclass. Thus, the performance of the DUT can be tested and the emissions and
their distance to the limit be identified.

Note: The CDMA2000 standard does not distinguish between spurious and spectral
emissions.
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1 Spectrum Emission Mask

A
|.

|
1

B AL

2.1 GHz

esult Summary
10 MHz RBW 1.000 MHz
Power Abs Power Rel ALimit
2.09153 GHz -39.37 dBm u -18.61 dB
2.09494 GHz -39.75 dBm B -22.98 dB
2.09642 GHz -50.91 dBm -21.15dB
2.09652 GHz -51.84 dBm l -22.65dB
2.09739 GHz -52.33 dBm 8 -34.57 dB
2.10259 GHz -49.37 dBm a -31.61 dB
2.10342 GHz -50.68 dBm o -22.27 dB
2.10373 GHz -51.81 dBm B -22.05 dB
2.10439 GHz -38.64 dBm a -21.87 dB
2.11026 GHz -39.24 dBm . -18.47 dB

Figure 3-17: SEM measurement results for the BTS application

Remote command:

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

on page 137

Querying results:

CALC:MARK:FUNC:POW:RES? CPOW, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer<sb>:RESult? on page 231

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer<sb>:RESult? on page 231

CALCulate<n>:LIMit<li>:FAIL? on page 230

Occupied Bandwidth
Access: "Overview" > "Select Measurement" > "OBW"

The "Occupied Bandwidth" measurement determines the bandwidth in which —in
default settings - 99 % of the total signal power is 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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Ref Level 0.0 3 = RBW
Att = SWT 1ms = VBW Mode Auto FFT
1 Occupied Bandwidth

1001 pts 1.15 MHz/ Span 1

2M
Type e e Stimulus lesponse Function Function Result
M1 1

4.166073926 MHz

Remote command:

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

on page 137

Querying results:

CALC:MARK:FUNC:POW:RES? OBW, See CALCulate<n>:MARKer<m>:FUNCtion:
POWer<sb>:RESult? on page 231

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer<sb>:RESult? on page 231

CCDF
Access: "Overview" > "Select Measurement" > "CCDF"

The "CCDF" measurement determines the distribution of the signal amplitudes (com-
plementary cumulative distribution function). The "CCDF" and the Crest factor are dis-
played. For the purposes of this measurement, a signal section of user-definable
length is recorded continuously in the zero span, and the distribution of the signal
amplitudes is evaluated.
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3.2.2

RF measurements

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

CF 100.0 MHz ' Mean Pwr + 20.00 dB
2 Result Summary
Mean Peak Crest
Trace 1 -7.22 dBm 3.34 dBm 10.56 dB

Figure 3-18: CCDF measurement results for the BTS application

Remote command:

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

on page 137

Querying results:

CALCulate<n>:MARKer<m>:Y? on page 214

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer<sb>:RESult? on page 231

CALC:MARK:FUNC:POW:RES? ACP, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer<sb>:RESult? on page 231
CALCulate<n>:STATistics:RESult<res>? on page 233

Evaluation methods for RF measurements

Access: "Overview" > "Display Config"

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

D E=To | =1 0o TP PUPPPPPPN 34
RESUIL SUMMAIY ... ..o et e e e e e e e e aeaaaaaaaeeens 35
=TT =1 o [P 35
MarKer PEaK LiSt.......uu i e e e et e e e e e e e e e e e eaan e e e 36
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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RF measurements

* 1Rm Clrw

RRURTRY o
1001 pts 2,57 MF Span 25

Remote command:
LAY:ADD? '1',RIGH, DIAG, see LAYout:ADD[:WINDow]? on page 201
Results:

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
ar

-79.59 dB -80.34 dB
-85.04 dB -83.85 dB

Upper

Tip: To navigate within long marker tables, simply scroll through the entries with your
finger on the touchscreen.

Remote command:
LAY:ADD? '1',RIGH, RSUM, see LAYout:ADD[:WINDow]? on page 201

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

This table is displayed automatically if configured accordingly.

(See "Marker Table Display" on page 109).

1 Marker Table
Wind Type X-Value Y-Value Function Function Result
2 M1

2.1725 ms -6.80 dBm
13.859 ms -0.00 dB
4.6259 ms -0.00 dB
9.2331 ms -0.00dB

Tip: To navigate within long marker tables, simply scroll through the entries with your
finger on the touchscreen.

Remote command:

LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 201
Results:

CALCulate<n>:MARKer<m>:X on page 236
CALCulate<n>:MARKer<m>:Y? on page 214
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RF measurements

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.

3 Marker Peak List
Wnd No x-Value
, ' 0 dBEm
ms dBrm
ms G, dBrm
ms dBrm
ms dBm
ms 0 dBm
ms 519 dBm

A I O T T W

—l

ms

Tip: To navigate within long marker peak lists, simply scroll through the entries with
your finger on the touchscreen.

Remote command:

LAY:ADD? '1',RIGH, PEAK, see LAYout:ADD[:WINDow]? on page 201
Results:

CALCulate<n>:MARKer<m>:X on page 236
CALCulate<n>:MARKer<m>:Y? on page 214
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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) sequen-
ces 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 configu-
ration settings.

@ PCGS @Nd SEES .ot a e e 37
e Channels, codes and SYMDOIS.........coouiiiiiiiiiiiiccccie e 37
o Code display and SO OFder.........cooiiioeiieieee e e e 39
e Scrambling via PN offsets and long COAes. ........ooiuiiiiiiiiiiiiiiiiiec e 41
e Code mapping and BranChes..........ooicccuiiiiiiiiiiee e eaae s 41
e  Radio configuration............ccccuiiiiiiiiiee e 42
e Transmission with multiple carriers and multiple antennas.......cc.ccccccooviiiiiiiieeenn. 42
e Channel detection and channel types.........oovvviiiiiiiiiiiiiiiireee e, 44
o Test setup for CDMAZ2000 tESES....uuiiiieieiiiiiie e e e e e e e e e e e e eeeens 47
e CDA measurements in MSRA operating mode............oooicooiiiiiiiiii e 48

4.1 PCGs and sets

The user data is transmitted in individual data packages, each of which can have differ-
ent 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. To improve performance during measurement and analysis, the R&S
FSW CDMA2000 Measurements application does not process the captured PCGs all
at once, but rather in sets, one at a time. One set consists of 64 PCGs. You can select
how many sets are 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

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 diver-

sity signals, the symbols of the signal are distributed on two antennas (see Chap-

ter 4.7.2, "Antenna diversity", on page 43). Therefore the symbol number is reduced

to half.

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

Table 4-1: Relationship between various code parameters for COMA2000 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 38.4 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 38.4 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:

® BPSK: 1 bit (for BTS signals, only the I-component is assigned)
® QPSK: 2 bits (I-component followed by the Q-component)

® B8PSK: 3 bits

®* 16QAM: 4 bits

BPSK Q

] ] ® L ]
1 1
Mmoo 1 ot 1
110 100 L] L] L] L]
1010 1011 1001 1000
it 0 L] L] [ ] L]

Figure 4-1: Bits per symbol constellations for different modulation types in the BTS application

1E-0AM [#]

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
detected active channel, the entire channel is highlighted. (For details on active chan-
nels and channel detection see Chapter 4.8, "Channel detection and channel types",
on page 44.)

However, in CDMA2000 signals, the codes that belong to the same channel need not
lie next to each other in the code domain, they can 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

| & &

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

To compare all codes in the same channel visually, a Bit-Reverse sorting order is pro-
vided. 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 can 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

|kl

Figure 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 fac-
tor of 128), the results are distorted. This is due to the fact that a wider area of the
code domain is considered than the code actually occupies, for example when calcu-
lating the power level. The excess power calculated due to a false spreading factor is
referred to as alias power.
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4.4

4.5

Code mapping and branches

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 circula-
ted 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 CDMA2000 BTS applica-
tion can distinguish the signals from different base stations quickly if both of the follow-
ing conditions apply:

® The "PN Offset" is defined in the signal description

® An external trigger is used to provide a reference 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 positions.

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 inter-
ference. The long code used by a mobile station is defined by a mask and an offset.
The CDMA2000 MS application requires these settings to distinguish the senders.
They 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 calculated 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 Agi-
lent 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.

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,
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4.6

4.7
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Q) can be evaluated independently. Thus, when analyzing MS signals, you must define
which branch results you want to analyze. Especially for code power measurements
the results can vary considerably. While a channel can be active on one branch, the
other branch can belong to an inactive channel.

Radio configuration

The radio configuration specifies various settings for transmission according to the
CDMAZ2000 standard including:

® Allowed data rates

® Modulation types

® Use of special channels

® Transmit diversity

The standard describes nine RCs for BTS and six for MS signals, for different trans-
mission 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 44). The
applied RC is specified for each channel of these types in the channel tables. Prede-
fined channel tables are provided for particular radio configurations (see Chapter A.1,
"Reference: predefined channel tables", on page 255).

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

transmission via multiple antennas.
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Transmission with multiple carriers and multiple antennas

4.7.1 Multicarrier mode
The CDMA2000 applications can filter out and analyze one carrier out of a multicarrier
signal, if a special multicarrier mode is activated in the signal description.

Two filter types used to select the required carrier from the signal 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
measured signal compared to a measurement without a filter. The frequency response
of the low-pass filter is shown below.

Frequency resporse of low pass fitter (hdulti C arrier = 0n)
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Figure 4-4: Frequency response of the low-pass multicarrier 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
transmit 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 46):
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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 ref-
erence

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

4.8 Channel detection and channel types

4.8.1

The CDMA2000 applications provide two basic methods of detecting active channels:

® Automatic search using pilot sequences
The application performs an automatic search for active (DPCH) channels through-
out the entire code domain. At the specific codes at which channels can be expec-
ted, the application detects an active channel if the corresponding symbol rate and
a sufficiently high power level is measured (see "Inactive Channel Threshold"
on page 84).
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.

® 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 255.

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 41). However, even if the
code on the analyzed branch is inactive, the code with the same number on the other
branch can belong to an active channel. In this case, the channel is indicated as
quasi-inactive in the current branch evaluation.

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 synchroni-
zation functions. Thus, these channels always occupy a specific channel number and

use a specific symbol rate by which they can be identified.
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Special channels

The CDMA2000 BTS application expects at least the Pilot Channel (F-PICH) or the
Transmit Diversity Pilot CHannel (F-TDPICH) for the Code Domain Power measure-
ments.

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
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 0.32 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 Aucxiliary Pilot CHannel

F-ATDPICH BPSK Auxiliary Transmit 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
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@ 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:

® 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.
® 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.
® 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.

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 1.20r [Q Reverse Supplemental 1 Channel
24
S2CH 2.4 or | 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.
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4.9 Test setup for CDMA2000 tests

Before a CDMA measurement can be performed, the FSW must be set up in a test
environment. This section describes the required settings of the FSW if it is used as a
CDMAZ2000 base or mobile station tester. The FSW must be supplied with power and
configured correctly, as described in the FSW Getting Started manual, "Preparing For
Use". Furthermore, the application firmware CDMA2000 BTS or CDMA2000 MS must
be enabled. Installation and enabling of the application firmware are described in the
FSW Getting Started manual or in the Release Notes.

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

® An FSW equipped with the CDMA2000 BTS or MS option.

® R&S SMU signal generator equipped with option SMU-B9/B10/B11 baseband gen-
erator and SMUK46 CDMA2000 incl. 1XEVDV.

® 1 coaxial cable, 50 Q, approximately 1 m, N connector
® 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 FSW. Use a power attenuator exhibiting suitable attenuation.
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The following values for external attenuation are recommended to ensure that the RF
input of the FSW is protected and the sensitivity of the unit is not reduced too much:

Maximum Power Recommended external attenuation
2 55 to 60 dBm 3510 40 dB
2 50 to 55 dBm 30to 35dB
245 to 50 dBm 2510 30 dB
240 to 45 dBm 20to 25dB
> 35 to 40 dBm 15to 20 dB
> 30 to 35 dBm 10to 15 dB
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CDA measurements in MSRA operating mode

Maximum Power Recommended external attenuation
2 25 to 30 dBm 0to10dB

220 to 25 dBm O0to5dB

<20 dBm 0dB

® 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
FSW.

® The FSW must be operated with an external frequency reference to ensure that the
error limits of the CDMAZ2000 specification for frequency measurements on base
stations/mobile stations are met. A rubidium frequency standard can be used as a
reference source, for example.

® |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 FSW (see "Trigger 2/3"
on page 79).

Presettings
(For details see Chapter 6.2, "Code domain analysis", on page 52)

® Enter the external attenuation.

® Enter the reference level.

® Enter the center frequency.

e Set the trigger.

e |[f used, enable the external reference.

® Select the CDMA2000 standard and the desired measurement.
® 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 primary actually captures data; the MSRA
applications receive an extract of the captured data for analysis, referred to as the
application 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 cap-
ture 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.

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 primary display indi-
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cates the data covered by each application, restricted to the channel bandwidth used
by the corresponding 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 com-
plete data range. The data range that is 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 evalua-
tion range, depending on the result display. The analysis interval cannot be edited
directly in the CDMA2000 BTS application, but is changed automatically when you
change the evaluation range.

Analysis line

A frequent question when analyzing multi-standard signals is how each data channel is
correlated (in time) to others. Thus, an analysis line has been introduced. The analysis
line is a common time marker for all MSRA secondary applications. It can be posi-
tioned in any MSRA secondary application or the MSRA primary and is then adjusted
in all other secondary applications. Thus, you can easily analyze the results at a spe-
cific time in the measurement in all secondary applications and determine correlations.

If the analysis interval of the secondary application contains the marked point in time,
the line is indicated in all time-based result displays, such as time, symbol, slot or bit
diagrams. By default, the analysis line is displayed. However, you can hide it from view
manually. In all result displays, the "AL" label in the window title bar indicates whether
the analysis line lies within the analysis interval or not:

® orange "AL": the line lies within the interval
® white "AL": the line lies within the interval, but is not displayed (hidden)
® no "AL": the line lies outside the interval

=P s Symibol

Symi 0

For details on the MSRA operating mode, see the FSW MSRA User Manual.
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5 1/Q data import and export

Baseband signals mostly occur as so-called complex baseband signals, i.e. a signal
representation that consists of two channels; the inphase (I) and the quadrature (Q)
channel. Such signals are referred to as 1/Q signals. The complete modulation informa-
tion and even distortion that originates from the RF, IF or baseband domains can be
analyzed in the 1/Q baseband.

Importing and exporting 1/Q signals is useful for various applications:

® Generating and saving I/Q signals in an RF or baseband signal generator or in
external software tools to analyze them with the FSW later.
The FSW supports various 1/Q data formats for import.
For details on formats, see the FSW I/Q Analyzer and 1/Q Input user manual.

® Capturing and saving 1/Q signals with the FSW to analyze them with the FSW or an
external software tool later
As opposed to storing trace data, which can be averaged or restricted to peak val-
ues, I/Q data is stored as it was captured, without further processing. Multi-channel
data is not supported.
The data is stored as complex values in 32-bit floating-point format.
The file type is determined by the file extension. If no file extension is provided, the
file type is assumed to be .iqg.tar. For .mat files, Matlab® v4 is assumed.
For a detailed description, see the FSW 1/Q Analyzer and 1/Q Input User Manual.

An application note on converting Rohde & Schwarz 1/Q data files is available from the
Rohde & Schwarz website:

1EF85: Converting R&S 1/Q data files

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

See the FSW I/Q Analyzer and 1/Q Input User Manual.

Export only in MSRA mode

In MSRA mode, I/Q data can only be exported to other applications; I/Q data cannot be
imported to the MSRA primary or any MSRA secondary applications.
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Result display

6 Configuration

6.1

The CDMA2000 applications provide several different measurements for signals
according to the CDMA2000 standard. The main and default measurement is Code
Domain Analysis. In addition to the code domain power measurements specified by the
CDMAZ2000 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 chan-
nels for CDMA2000 applications can be configured in parallel on the 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 either 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 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 applica-
tions also provide other measurement types.

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

e Select "Overview". In the "Overview", select "Select Measurement". Select the
required measurement.
e Press [MEAS]. In the "Select Measurement" dialog box, select the required

measurement.
®  RESUIL AISPIAY ... i i e ———————————— 51
o Code domain @NalYSIS........coeeiiiiiiiiiiii i ——————————— 52
@  RF MEASUMBMENTS. .. .uuiiiii i e e e e e e e e e e e e e e e e e e e eeeeeeaee e anaaaaas 95
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 E "SmartGrid" icon from the toolbar.
Select "Display” in the "Overview".

Press [MEAS].

Select "Display Config" 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 meth-
ods for code domain analysis", on page 17.
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To close the SmartGrid mode and restore the previous softkey menu select the B
"Close" icon in the righthand corner of the toolbar, or press any key.

@ For details on working with the SmartGrid see the FSW Getting Started manual.

6.2 Code domain analysis

Access: [MODE] > "CDMA2000 BTS"/"CDMA2000 MS"

CDMA2000 measurements require a special application on the FSW

When you activate a CDMA2000 application the first time, a set of parameters is
passed on from the currently active application:

® Center frequency and frequency offset

® Reference level and reference level offset

® 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 [MEAS CONFIG].

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 "Overview" from any menu.

O Importing and Exporting 1/Q Data
s Access: El, Bl"Save/Recall" menu > "Import 1/Q"/ "Export I/Q"

The CDMA2000 applications can not only measure the CDMA2000 1/Q data to be eval-
uated. They can also import I/Q data, 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.

For details on importing and exporting I/Q data, see the FSW User Manual.

o  Configuration OVEIVIEW........c.coeiiii e e e e e e e e e e e e ee s 53
®  SigNal deSCHIPLION.....ccci i e ——————————————— 55
e Data input and output Settings. ... 60
®  Frontend SEHINGS. ... 68
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Configuration overview

Access: all menus

Throughout the measurement channel configuration, an overview of the most important
currently defined settings is provided in the "Overview".

Overview
Code Domain Analyzer

Long Code

Mask 0 Input RF

Offset 0 Frequency 13.25 GHz

Generation Standard Ref Level 0.0 dBm Source
Multi Carrier off Att 10.0dB Level

A)lD Sl — @ Input/Frontend — Trigger

Description

Swap I/Q

No of PCGs
No of Sets

Set to Analyze

— Signal Capture

Free Run

‘—1

W\ Channel
W=4 Detection

— m Analysis

Predef Tables Autosearch Code No 0
Table Name = PCG 0
Code Pow Disp Relative
Power Ref Total Pwr
Marker 1 Off
Clear Write

— Display Config

Code Domain Power

Trace 1

Preset Channel Select Measurement Specifics for 1: Code Domain Power

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 6.3, "RF measurements”,
on page 95.

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 51

2. "Signal Description”
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See Chapter 6.2.2, "Signal description", on page 55

3. "Input/ Frontend"
See Chapter 6.2.3, "Data input and output settings"”, on page 60 and Chap-
ter 6.2.4, "Frontend settings", on page 68

4. (Optionally:) "Trigger"
See Chapter 6.2.5, "Trigger settings", on page 75

5. "Signal Capture"
See Chapter 6.2.6, "Signal capture (data acquisition)", on page 80

Note: The "Synchronization" button indicated in the "Overview" is not required for
CDMA2000 measurements.

6. "Channel Detection"
See Chapter 6.2.8, "Channel detection", on page 82

7. "Analysis"
See Chapter 7, "Analysis", on page 100

8. "Display Configuration"
See Chapter 3.1.2, "Evaluation methods for code domain analysis", on page 17

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 "Preset Channel" in the lower left-hand corner of the "Overview" to restore all
measurement settings in the current channel to their default values.

Note: Do not confuse "Preset Channel" with the [Preset] key, which restores the entire
instrument to its default values and thus closes all channels on the FSW (except for the
default channel)!

Remote command:
SYSTem:PRESet :CHANnel [ : EXEC] on page 136

Select Measurement
Selects a different measurement to be performed.

See "Selecting the measurement type" on page 51.

Specific Settings for

The channel can contain several windows for different results. Thus, the settings indi-
cated in the "Overview" and configured in the dialog boxes vary depending on the
selected window.

Select an active window from the "Specific Settings 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.
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6.2.2 Signal description

6.2.2.1

Access: "Overview" > "Signal Description”
The signal description provides information on the expected input signal.

®  BTS Signal deSCriPON. ....cciii i e e 55
®  MS Signal deSCriPON.......ueiiii it 57

BTS signal description

Access: "Overview" > "Signal Description"

These settings describe the input signal in BTS measurements.

Signal Description [ 4 X
PN Offset

PN Offset
(for External Trigger only)

Antenna Diversity

Antenna Number Off Ant1 Ant2
Multi Carrier

Multi Carrier

Enhanced Algorithm

Multi Carrier Filter

Filter Type

Roll-Off Factor

Cutoff Frequency
[ N @17 S OSSR 56
Antenna Diversity - Antenna NUMDET.......coooii e 56
o= T 4 =Y S EERPRUR 56
L ENhanced AIGOTtNM..........c.ocviueeeeeieee e eeeeee e en e ee s s 56
L MUIICAITIEE FIRE ...ttt ettt e e e e ee s ee s e seeeas 56
L I EE Ty ettt ettt e e e et e e e e e e e e e eeeeeneenennanns 56
L ROI-Off FACLON.......cececvieeceeveeeeecve st 57
L CUt Off FIEQUENCY.......ceceeerececeeeeteeeteeeeeeeeeeeeeeeseseete e teasesees s s e enasananeeaeens 57
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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 41.

Remote command:
[SENSe: ] CDPower: PNOFfset on page 141

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 43.

"Antenna 1" The signal of antenna 1 is fed in.

"Antenna 2" The signal of antenna 2 is fed in.

"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.

Remote command:
[SENSe: ] CDPower : ANTenna on page 141

Multicarrier
Activates or deactivates the multicarrier mode. This mode improves the processing of
multicarrier signals. It allows you to measure one carrier out of a multicarrier signal.

Remote command:
CONFigure:CDPower [:BTS] :MCARrier[:STATe] on page 140

Enhanced Algorithm < Multicarrier
Activates or deactivates the enhanced algorithm that is used for signal detection on
multicarrier signals. This algorithm slightly increases the calculation time.

This setting is only available if "Multicarrier" on page 56 is activated.

Remote command:
CONFigure:CDPower [:BTS] :MCARrier:MALGo on page 140

Multicarrier Filter — Multicarrier
Activates or deactivates the usage of a filter for signal detection on multicarrier signals.

This setting is only available if "Multicarrier" on page 56 is activated.
For details, see Chapter 4.7.1, "Multicarrier mode", on page 43.

Remote command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer [:STATe] on page 139

Filter Type < Multicarrier
Selects the filter type if Multicarrier Filter 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
measured signal compared to a measurement without a filter.

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

Remote command:

CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 140

Roll-Off Factor — Filter Type «— Multicarrier

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.

Remote command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 140
CONFigure:CDPower [:BTS] :MCARrier:FILTer:ROFF on page 139

Cut Off Frequency «— Filter Type «— Multicarrier
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.

Remote command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 140
CONFigure:CDPower [:BTS] :MCARrier:FILTer:COFRequency on page 138

MS signal description

Access: "Overview" > "Signal Description"

These settings describe the input signal in MS measurements.
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Signal Description

Long Code

Long Code Mask

Long Code Offset

Long Code Generation | Standard ESG 101
Multi Carrier

Multi Carrier

Enhanced Algorithm

Multi Carrier Filter

Filter Type

Roll-Off Factor

Cutoff Frequency
LONG COAE MASK......coeeeiieeieiiiiitcciiri e e e e e e e e e et e et e e aese s e e e eeaeaaaaaaeeeeseennnnnes 58
LONG Code OffSEl.... it e e e aaaaaa s 58
LoNG Code GENEIatiON.......ueiiiiiiiiiiei ettt e s e 59
1Y U L1 To= T = 59
L Enhanced AIGOTIthM..........c.ocrreeeceeeeteteeeeeeeeee e ettt ee s e n e e aeees 59
L MUBICAITIEE FIIET......ceeee ettt s et e e s enenans 59
11 C=Y 1Y o 1= YU U T TR 59
L ROI-Off FACLON.......cuevviiecieteeiete ettt 60
L CUt Off FIOQUENCY ...ttt ee e ee e ee e ee e ee e e 60

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

For the default mask value of 0, the Long Code Offset is not considered.
For more information on long codes, see "Long code scrambling” on page 41.

Remote command:
[SENSe: ] CDPower : LCODe : MASK on page 142

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.
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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 41.

Remote command:
[SENSe:]CDPower:LCODe:OFFSet on page 142

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 sig-
nals from that generator can be analyzed.

Remote command:
[SENSe: ] CDPower : LCODe : MODE on page 142

Multicarrier
Activates or deactivates the multicarrier mode. This mode improves the processing of
multicarrier signals. It allows you to measure one carrier out of a multicarrier signal.

Remote command:
CONFigure:CDPower [:BTS] :MCARrier[:STATe] on page 140

Enhanced Algorithm — Multicarrier
Activates or deactivates the enhanced algorithm that is used for signal detection on
multicarrier signals. This algorithm slightly increases the calculation time.

This setting is only available if "Multicarrier" on page 56 is activated.

Remote command:
CONFigure:CDPower [:BTS] :MCARrier:MALGo on page 140

Multicarrier Filter — Multicarrier
Activates or deactivates the usage of a filter for signal detection on multicarrier signals.

This setting is only available if "Multicarrier" on page 56 is activated.
For details, see Chapter 4.7.1, "Multicarrier mode", on page 43.

Remote command:
CONFigure:CDPower[:BTS] :MCARrier:FILTer[:STATe] on page 139

Filter Type — Multicarrier
Selects the filter type if Multicarrier Filter 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
measured signal compared to a measurement without a filter.

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

Remote command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 140
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Roll-Off Factor < Filter Type <— Multicarrier

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.

Remote command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 140
CONFigure:CDPower [:BTS] :MCARrier:FILTer:ROFF on page 139

Cut Off Frequency « Filter Type «— Multicarrier
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.

Remote command:
CONFigure:CDPower [:BTS] :MCARrier:FILTer:TYPE on page 140
CONFigure:CDPower [:BTS] :MCARrier:FILTer:COFRequency on page 138

6.2.3 Data input and output settings

Access: [INPUT / OUTPUT]

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

®  INPUL SOUICE SEHINGS. . uuuuueiiiiiie e e e e e e e e e e e e e e ee e eeeaneanes 60
L I O 10 10 01 Y= 1T £ SRR 65
o Digital I/Q oUtpUt SELHNGS. . eeeieieiieie e 66

6.2.3.1 Input source settings

Access: "Overview" > "Input/Frontend" > "Input Source"
The input source determines which data the FSW analyzes.

The default input source for the FSW is "Radio Frequency", i.e. the signal at the "RF
Input" connector of the FSW. If no additional options are installed, this is the only avail-
able input source.

@ Input from other sources
The R&S FSW CDMA2000 Measurements application application can also process
input from the following optional sources:

® 1/Q Input files
"Digital Baseband" interface

"Analog Baseband" interface
® Probes

For details, see the FSW 1/Q Analyzer and I/Q Input User Manual.
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Since the Digital 1/Q input and the Analog Baseband input use the same digital signal
path, both cannot be used simultaneously. When one is activated, established connec-
tions for the other are disconnected. When the second input is deactivated, connec-
tions to the first are re-established. Reconnecting can cause a short delay in data
transfer after switching the input source.

L J o= o T I =Y 01T ooy VT o 11 | P 61
e Settings for input from I/Q data fil€S.........cccoe i, 64
Radio frequency input

Access: "Overview" > "Input/Frontend" > "Input Source" > "Radio Frequency"

Input Source

Radio
Frequency

Input Coupling DC
Impedance 7580
Direct Path Off
High Pass Filter 1 to 3 GHz Off

YIG-Preselector off

Input Connector Baseband Input I

RF Input Protection

The RF input connector of the FSW must be protected against signal levels that
exceed the ranges specified in the specifications document. Therefore, the FSW is
equipped with an overload protection mechanism for DC and signal frequencies up to
30 MHz. This mechanism becomes active as soon as the power at the input mixer
exceeds the specified limit. It ensures that the connection between RF input and input
mixer is cut off.

When the overload protection is activated, an error message is displayed in the status
bar ("INPUT OVLD"), and a message box informs you that the RF input was discon-
nected. Furthermore, a status bit (bit 3) in the STAT : QUES : POW status register is set.
In this case, you must decrease the level at the RF input connector and then close the
message box. Then measurement is possible again. Reactivating the RF input is also
possible via the remote command INPut :ATTenuation:PROTection:RESet.

Radio FrequenCy State........oooo oo 62
1T 01U 197 0T o] 11 o SR 62
g 0T =1 g T S 62
DT o = 1 o S 62
High Pass Filter 110 3 GHzZ...ovvviiii et e e e 63
(R o (= TT=1 1= o1 (o] PR 63
[ o] o] U1 @] o1 o =Y 1 (o ] PP UPURPPPPN 63
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Radio Frequency State
Activates input from the "RF Input" connector.

For FSW85 models with two input connectors, you must define which input source is
used for each measurement channel.

Radio Input 1 Input 2
Frequency
"Input 1" 1.00 mm RF input connector for frequencies up to 85 GHz (90 GHz
with option R&S FSW-B90G)
"Input 2" 1.85 mm RF input connector for frequencies up to 67 GHz

Remote command:
INPut:SELect on page 146
INPut:TYPE on page 147

Input Coupling

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

Not available for input from the optional "Analog Baseband" interface.

Not available for input from the optional "Digital Baseband" interface.

AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

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 specifi-
cations document.

Remote command:
INPut:COUPling on page 144

Impedance
For some measurements, the reference impedance for the measured levels of the
FSW can be set to 50 Q or 75 Q.

Select 75 Q if the 50 Q input impedance is transformed to a higher impedance using a
75 Q adapter of the RAZ type. (That corresponds to 25Q in series to the input impe-
dance 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 71).
Not available for input from the optional "Digital Baseband" interface.

Not available for input from the optional "Analog Baseband" interface. For analog base-
band input, an impedance of 50 Q is always used.

Remote command:
INPut:IMPedance on page 146

Direct Path
Enables or disables the use of the direct path for small frequencies.
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In spectrum analyzers, passive analog mixers are used for the first conversion of the
input signal. In such mixers, the LO signal is coupled into the IF path due to its limited
isolation. The coupled LO signal becomes visible at the RF frequency 0 Hz. This effect
is referred to as LO feedthrough.

To avoid the LO feedthrough the spectrum analyzer provides an alternative signal path
to the A/D converter, referred to as the direct path. By default, the direct path is
selected automatically for RF frequencies close to zero. However, this behavior can be
disabled. If "Direct Path" is set to "Off", the spectrum analyzer always uses the analog

mixer path.

"Auto” (Default) The direct path is used automatically for frequencies close
to zero.

"Off" The analog mixer path is always used.

Remote command:
INPut:DPATh on page 145

High Pass Filter 1 to 3 GHz

Activates an additional internal highpass filter for RF input signals from 1 GHz to

3 GHz. This filter is used to remove the harmonics of the analyzer to measure the har-
monics for a DUT, for example.

This function requires an additional hardware option.

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 suppressed sufficiently by the YIG-preselector, if available.)

Remote command:
INPut:FILTer:HPASs[:STATe] on page 145

YIG-Preselector
Enables or disables the YIG-preselector.

An internal YIG-preselector at the input of the FSW ensures that image frequencies are
rejected. However, image rejection is only possible for a restricted bandwidth. To use
the maximum bandwidth for signal analysis you can disable the YIG-preselector at the
input of the FSW, which can lead to image-frequency display.

Note: 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.

To use the optional 90 GHz frequency extension (R&S FSW-B90G), the YIG-preselec-
tor must be disabled.

The "YIG-Preselector" is off by default.

Remote command:
INPut:FILTer:YIG[:STATe] on page 145

Input Connector
Determines which connector the input data for the measurement is taken from.

For more information on the optional "Analog Baseband" interface, see the FSW 1/Q
Analyzer and 1/Q Input user manual.
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"RF" (Default:) The "RF Input" connector

"RF Probe" The "RF Input" connector with an adapter for a modular probe
This setting is only available if a probe is connected to the "RF Input"
connector.

"Baseband The optional "Baseband Input I" connector

Input I" This setting is only available if the optional "Analog Baseband" inter-

face is installed and active for input.
It is not available for the FSW67. For FSW85 models with two input
connectors, this setting is only available for "Input 1".

Remote command:
INPut:CONNector on page 144

Settings for input from 1/Q data files

Access: "Overview" > "Input/Frontend" > "Input Source" > "I/Q File"

Or: [INPUT/OUTPUT] > "Input Source Config" > "Input Source" > "1/Q File"
Input Source Power Sensor External Generator Probes B5000

Radio on Off

Frequenc
< v Input File

External S:\F\FSW_Siriusinput’\IQ\vse_all_cmd_iq.ig.tar Select File
Mixer

Saved by: IgTarWriteComplexFloat32 (MATLAB 8.4.0.150421 (R2014b))

Comment: Test iq.tar file with 2 streams. Each stream has exactly two points. Stream1 at 500=-30dBm |

Digital I/Q Date & Time: 2015-08-13 16:15:54
Sample Rate: 1 MHz
Number of Samples: 25304
Analog Duration of Signal: 25.304 ms
Baseband Number of Channels: 2

Selected Channel: File Repetitions: 1
Baseband
Oscilloscope

1/Q File
/Q INPUL File STate..ciie e e e 64
Select I/Q data fil€....cceeeieieeieiiee e 65
1 Lo =T 0= 11T 1SS 65

1/Q Input File State
Enables input from the selected 1/Q input file.

If enabled, the application performs measurements on the data from this file. Thus,
most measurement settings related to data acquisition (attenuation, center frequency,
measurement bandwidth, sample rate) cannot be changed. The measurement time
can only be decreased to perform measurements on an extract of the available data
only.

Note: Even when the file input is disabled, the input file remains selected and can be
enabled again quickly by changing the state.

Remote command:
INPut:SELect on page 146
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Select I/Q data file
Opens a file selection dialog box to select an input file that contains I/Q data.

The 1/Q data file must be in one of the following supported formats:
.ig.tar

Ligw

.CsVv

.mat

WV

.aid
For details on formats, see the FSW I/Q Analyzer and 1/Q Input user manual.

The file type is determined by the file extension. If no file extension is provided, the file
type is assumed to be .iqg.tar. For .mat files, Matlab® v4 is assumed.

Note: Only a single data stream or channel can be used as input, even if multiple
streams or channels are stored in the file.

Note: For some file formats that do not provide the sample rate and measurement time
or record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.

The default storage location for I/Q data files is C: \R_S\INSTR\USER.

Remote command:
INPut:FILE:PATH on page 147

File Repetitions

Determines how often the data stream is repeatedly copied in the 1/Q data memory to
create a longer record. If the available memory is not sufficient for the specified num-
ber of repetitions, the largest possible number of complete data streams is used.

Remote command:
TRACe:IQ:FILE:REPetition:COUNt on page 149

Output settings

Access: [Input/Output] > "Output”
The FSW can provide output to special connectors for other devices.

For details on connectors, refer to the FSW Getting Started manual, "Front / Rear
Panel View" chapters.

How to provide trigger signals as output is described in detail in the FSW base unit
user manual.

User Manual 1173.9334.02 — 29 65



R&S®PFSW-K82/-K83 Configuration

6.2.3.3

0,

Code domain analysis

Output Digital I/Q LISN

MNoise Source On Off

Trigger 2 Input Qutput

Trigger 3 Input Qutput

NOISE SOUICE CONIIOL.ccuuuniiiiiiiie et e e e e e e s et e e e e s eab e e s e e aaaaaass 66

Noise Source Control

Enables or disables the 28 V voltage supply for an external noise source connected to
the "Noise source control / Power sensor") connector. By switching the supply voltage
for an external noise source on or off in the firmware, you can enable or disable the
device as required.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the FSW itself, for example when measuring the noise level of an
amplifier.

In this case, you can first connect an external noise source (whose noise power level is
known in advance) to the FSW and measure the total noise power. From this value,
you can determine the noise power of the FSW. Then when you measure the power
level of the actual DUT, you can deduct the known noise level from the total power to
obtain the power level of the DUT.

Remote command:
DIAGnostic:SERVice:NSOurce on page 164

Digital 1/Q output settings

Access: "Overview" > "Output" > "Digital I/Q" tab

The optional "Digital Baseband" interface allows you to output I/Q data from any FSW
application that processes I/Q data to an external device.

These settings are only available if the "Digital Baseband" interface option is installed
on the FSW.

Digital 1/Q output is available with bandwidth extension option FSW-B500/ -B512, but
not with R&S FSW-B512R (Real-Time).
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Output Digital I/Q LISN

Digital Baseband Output

Dutput

Max Sample Rate: ===
Sample Rate: 32 MHz
Full Scale Level: 0 dBm

d Instrument

Connection Status: MNo instrument connected

For details on digital I/Q output, see the FSW 1/Q Analyzer User Manual.

Digital Baseband OULPUL..........ueeiiiiiiiii et 67
Output Settings INfOrmMation.........oocuiiii e 67
Connected INSIIUMENT.......o.uiii e 67

Digital Baseband Output
Enables or disables a digital output stream to the optional "Digital Baseband" interface,
if available.

Note: If digital baseband output is active, the sample rate is restricted to 200 MHz
(max. 160 MHz bandwidth).
The only data source that can be used for digital baseband output is RF input.

For details on digital I/Q output, see the FSW I/Q Analyzer User Manual.

Remote command:
OUTPut:DIQ[:STATe] on page 151

Output Settings Information
Displays information on the settings for output via the optional "Digital Baseband" inter-
face.

The following information is displayed:

® 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 con-
nected instrument)
Sample rate currently used to transfer data via the "Digital Baseband" interface
Level and unit that corresponds to an 1/Q sample with the magnitude "1"

Remote command:
OUTPut<up>:DIQ:CDEVice? on page 152

Connected Instrument
Displays information on the instrument connected to the optional "Digital Baseband"
interface, if available.

If an instrument is connected, the following information is displayed:
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® Name and serial number of the instrument connected to the "Digital Baseband"
interface
® Used port

Remote command:
OUTPut<up>:DIQ:CDEVice? on page 152

Frontend settings

Access: "Overview" > "Input / Frontend"

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

Amplitude settings for analog baseband input

Amplitude settings for analog baseband input are described in the FSW I/Q Analyzer
and 1/Q Input User Manual

L J o Yo [0 1= oy VY= £ 1 o SR 68
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Frequency settings
Access: "Overview" > "Input/Frontend" > "Frequency"

Frequency
Frequency

Center Frequency Stepsize

Stepsize Manual - Value 1.0 MHz

Frequency Offset

(07T o1 (Y gl o (=T U1 oL PR 68
Center FreqUENCY StEPSIZE......cuuuiiiiiiieie et e e e e e e e e s reeeeeae s 69
FrequenCy OffSel.......coo o 69

Center Frequency
Defines the center frequency of the signal in Hertz.

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

span > 0: Spanmin/2 < center < fmax - Spanmin/2
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frax @nd span,,, depend on the instrument and are specified in the specifications docu-
ment.

Remote command:
[SENSe: ] FREQuency:CENTer on page 165

Center Frequency Stepsize
Defines the step size by which the center frequency is increased or decreased using
the arrow keys.

When you use the rotary knob the center frequency changes in steps of only 1/10 of
the span.

The step size can be coupled to another value or it can be manually set to a fixed
value.

This setting is available for frequency and time domain 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.

Remote command:
[SENSe: ] FREQuency:CENTer: STEP on page 165

Frequency Offset
Shifts the displayed frequency range along the x-axis by the defined offset.

This parameter has no effect on the instrument's hardware, on the captured data, or on
data processing. It is simply a manipulation of the final results in which absolute fre-
quency values are displayed. Thus, the x-axis of a spectrum display is shifted by a
constant offset if it shows absolute frequencies. However, if it shows frequencies rela-
tive to the signal's center frequency, it is not shifted.

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 -1 THz to 1 THz. The default setting is 0 Hz.
Note: In MSRA mode, this function is only available for the MSRA primary.

Remote command:
[SENSe: ] FREQuency:OFFSet on page 167

Amplitude settings

Access: "Overview" > "Input/Frontend" > "Amplitude”

Amplitude settings determine how the FSW must process or display the expected input
power levels.
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Configuring amplitude settings allows you to:

® Adapt the instrument hardware to the expected maximum signal level by setting
the Reference Level to this maximum

® (Consider an external attenuator or preamplifier (using the "Offset").

® Optimize the SNR of the measurement for low signal levels by configuring the Ref-
erence Level as high as possible without introducing compression, clipping or over-
load. Use early amplification by the preamplifier and a low attenuation.

® Optimize the SNR for high signal levels and ensure that the instrument hardware is
not damaged, using high attenuation and AC coupling (for DC input voltage).

® Adapt the reference impedance for power results when measuring in a 75-Ohm
system by connecting an external matching pad to the RF input.

Amplitude settings for input from the optional "Analog Baseband" interface are descri-
bed in the FSW 1/Q Analyzer and 1/Q Input User Manual.

Amplitude s

Amplitude Scale
R | [nput Setfings

Unit <

Value Preamplifier On

Offset Input Coupling AC

Impedance
Auto Level

Value
Attenuation

Pad Type

enlation
Mode Auto Manual

Value

Using Electronic AttenUatioN........... e 72
o] o TU L ST 1] g e TP 73
L PIEAMPIIIET. ...ttt ee e et n e 73
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Reference Level

Defines the expected maximum reference level. Signal levels above this value are pos-
sibly not measured correctly. Signals above the reference level are indicated by an "IF
Overload" or "OVLD" status display.

The reference level can also be used to scale power diagrams; the reference level is
then used for the calculation of the maximum on the y-axis.

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

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel
on page 168

Shifting the Display (Offset) < Reference Level
Defines an arithmetic level offset. This offset is added to the measured level. In some
result displays, 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 FSW so
the application shows correct power results. All displayed power level results are shif-
ted by this value.

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

Note, however, that the internal reference level (used to adjust the hardware settings to
the expected signal) ignores any "Reference Level Offset". Thus, it is important to keep
in mind the actual power level the FSW must handle. Do not rely on the displayed ref-
erence level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 169

Unit — Reference Level
For CDA measurements, do not change the unit, as it would lead to useless results.

Setting the Reference Level Automatically (Auto Level) — Reference Level
Automatically determines a reference level which ensures that no overload occurs at
the FSW for the current input data. At the same time, the internal attenuators and the
preamplifier (for analog baseband input: the full-scale level) are adjusted. As a result,
the signal-to-noise ratio is optimized, while signal compression and clipping are mini-
mized.

To determine the required reference level, a level measurement is performed on the
FSW.

If necessary, you can optimize the reference level further. Decrease the attenuation
level manually to the lowest possible value before an overload occurs, then decrease
the reference level in the same way.

You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meas Time Manual)" on page 94).

Remote command:
[SENSe:]ADJust:LEVel on page 193
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Attenuation Mode / Value
Defines the attenuation applied to the RF input of the FSW.

This function is not available for input from the optional "Digital Baseband" interface.

The RF attenuation can be set automatically as a function of the selected reference
level (Auto mode). Automatic attenuation ensures that no overload occurs at the RF
Input connector for the current reference level. It is the default setting.

By default and when no (optional) electronic attenuation is available, mechanical
attenuation is applied.

This function is not available for input from the optional "Digital Baseband" interface.

In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB). Other
entries are rounded to the next integer value. The range is specified in the specifica-
tions document. If the defined reference level cannot be set for the defined RF attenua-
tion, the reference level is adjusted accordingly and the warning "limit reached" is dis-
played.

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 can lead to hardware damage.

Remote command:
INPut:ATTenuation on page 172
INPut:ATTenuation:AUTO on page 172

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the FSW, 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 optional "Digital Baseband" interface.

Note: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) above 15 GHz.

In "Auto" mode, RF attenuation is provided by the electronic attenuator as much as
possible to reduce the amount of mechanical switching required. Mechanical attenua-
tion can 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
attenuation can be set to automatic mode, and the full attenuation is provided by the
mechanical attenuator, if possible.

The electronic attenuation can be varied in 1 dB steps. If the electronic attenuation is
on, the mechanical attenuation can be varied in 5 dB steps. Other entries are rounded
to the next lower integer value.

For the FSW85, the mechanical attenuation can be varied only in 10 dB steps.

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.
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Remote command:
INPut:EATT:STATe on page 173
INPut :EATT:AUTO on page 173
INPut:EATT on page 173

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.

Preamplifier — Input Settings
If the (optional) internal preamplifier hardware is installed on the FSW, a preamplifier
can be activated for the RF input signal.

You can use a preamplifier to analyze signals from DUTs with low output power.

Note: If an optional external preamplifier is activated, the internal preamplifier is auto-
matically disabled, and vice versa.

This function is not available for input from the (optional) "Digital Baseband" interface.

For all FSW models except for FSW85, 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.

For older FSW43/FSW50/FSW67 models, the input signal is always ampilfied by about
30 dB when the preamplifier is active.

For FSW85 models, no preamplifier is available.

Remote command:
INPut:GAIN:STATe on page 170
INPut:GAIN[:VALue] on page 171

Ext. PA Correction < Input Settings

This function is only available if an external preamplifier is connected to the FSW, and
only for frequencies above 1 GHz. For details on connection, see the preamplifier's
documentation.

Using an external preamplifier, you can measure signals from devices under test with
low output power, using measurement devices which feature a low sensitivity and do
not have a built-in RF preamplifier.

When you connect the external preamplifier, the FSW reads out the touchdown (. S2P)
file from the EEPROM of the preamplifier. This file contains the s-parameters of the
preamplifier. As soon as you connect the preamplifier to the FSW, the preamplifier is
permanently on and ready to use. However, you must enable data correction based on
the stored data explicitly on the FSW using this setting.

When enabled, the FSW automatically compensates the magnitude and phase charac-
teristics of the external preamplifier in the measurement results. Any internal preampli-
fier, if available, is disabled.

For FSW85 models with two RF inputs, you can enable correction from the external
preamplifier for each input individually, but not for both at the same time.
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When disabled, no compensation is performed even if an external preamplifier remains
connected.

Remote command:
INPut:EGAIn[:STATe] on page 170

6.2.4.3 Y-axis scaling

Access: "Overview" > "Input/Frontend" > "Scale"
Or: [AMPT] > "Scale Config"

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

Amplitude [

Amplitude Scale

VA L EYidnung 0.0 dB

VA TTIUT e -70.0 dB

Auto Scale Once

Restore Scale

Specifics for 1: Code Domain Power

Y-Maximum, Y=-MiNIMUML. ...t e e e e e e e e e e eaa e e eeanns 74
AULO SCAIE ONCE......ccceieeeeeeeeee ettt ettt e e e e e ettt e et e e r s aeaeseseeeeeaaaaaaseeeeeeees 74
Restore Scale (WINAOW).......oooi i s e e e e e e e e e e e e e e e e e e e e e e s 75

Y-Maximum, Y-Minimum

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

DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :MAXimum on page 169
DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :MINimum on page 170

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

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

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] : AUTO ONCE
on page 168
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Restore Scale (Window)
Restores the default scale settings in the currently selected window.

Trigger settings

Access: "Overview" > "Trigger"

Trigger settings determine when the input signal is measured.

Trigger Config [

Trigger Source Ext Trigger 1

Trigger Level REAY

Trigger Offset _ Rising Falling

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

Trigger Source  Trigger In/Out

Trigger 2 Input Output

Output Type User Defined ~ Level Low High

Pulse Length it eReRES Send Trigger

Trigger 3 Input Output

For step-by-step instructions on configuring triggered measurements, see the main
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.

Remote command:
TRIGger [:SEQuence] : SOURce on page 178

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

Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 178

External Trigger 1/2/3 — Trigger Source «— Trigger Source
Data acquisition starts when the TTL signal fed into the specified input connector
meets or exceeds the specified trigger level.

(See "Trigger Level" on page 78).

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

For details, see the "Instrument Tour" chapter in the FSW Getting Started manual.

"External Trigger 1"
Trigger signal from the "TRIGGER 1 INPUT" connector.

"External Trigger 2"
Trigger signal from the "TRIGGER 2 INPUT / OUTPUT" connector.
Note: Connector must be configured for "Input” in the "Output" config-
uration
For FSW85 models, "Trigger 2" is not available due to the second RF
input connector on the front panel.
(See the FSW base unit user manual).

"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 "Output" config-
uration.
(See FSW base unit user manual).

Remote command:

TRIG:SOUR EXT, TRIG:SOUR EXT2

TRIG:SOUR EXT3

See TRIGger [ :SEQuence] : SOURce on page 178
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Digital I/Q — Trigger Source < Trigger Source

For applications that process 1/Q data, such as the 1/Q Analyzer or optional applica-
tions, and only if the optional "Digital Baseband" interface is available:

Defines triggering of the measurement directly via the "LVDS" connector. In the selec-
tion list, specify which general-purpose bit ("GP0" to "GP5") provides the trigger data.
Note: If the Digital I/Q enhanced mode is used, i.e. the connected device supports
transfer rates up to 200 Msps, only the general-purpose bits "GP0" and "GP 1" are
available as a Digital 1/Q trigger source.

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

(For details on the LVDS connector, see the FSW 1/Q Analyzer User Manual.)

Table 6-1: Assignment of general-purpose bits to LVDS connector pins

Bit LVDS pin
GPO SDATA4_P - Trigger1

GP1 SDATA4_P - Trigger2

GP2" SDATAO_P - Reserve1
GP3" SDATA4_P - Reserve?2

GP4 " SDATAOQ_P - Marker1

GP5 ") SDATA4_P - Marker2

“): not available for Digital I/Q enhanced mode

Remote command:
TRIG:SOUR GPO, see TRIGger [:SEQuence] : SOURce on page 178

IF Power <« Trigger Source < Trigger Source
The FSW starts capturing data as soon as the trigger level is exceeded around the
third intermediate frequency.

For frequency sweeps, the third IF represents the start frequency. The trigger threshold
depends on the defined trigger level, as well as on the RF attenuation and preampilifi-
cation. A reference level offset, if defined, is also considered. The trigger bandwidth at
the intermediate frequency depends on the RBW and sweep type. For details on avail-
able trigger levels and trigger bandwidths, see the instrument specifications document.

For measurements on a fixed frequency (e.g. zero span or I/Q measurements), the
third IF represents the center frequency.

This trigger source is only available for RF input.

This trigger source is available for frequency and time domain measurements only.
Available for input from the optional "Analog Baseband" interface.

Available for input from the optional "Digital Baseband" interface.

The available trigger levels depend on the RF attenuation and preamplification. A refer-
ence level offset, if defined, is also considered.

For details on available trigger levels and trigger bandwidths, see the specifications
document.
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Remote command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 178

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

For details on supported trigger levels, see the instrument specifications document.

Remote command:

TRIGger[:SEQuence] : LEVel [ :EXTernal<port>] on page 176
For baseband input only:

TRIGger [:SEQuence] : LEVel :BBPower on page 176

Trigger Offset — Trigger Source
Defines the time offset between the trigger event and the start of the measurement.

Offset > 0: Start of the measurement is delayed

Offset < 0: Measurement starts earlier (pretrigger)

Remote command:
TRIGger [:SEQuence] :HOLDoff [:TIME] on page 175

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.

Remote command:
TRIGger[:SEQuence] : SLOPe on page 178

Capture Offset — Trigger Source

This setting is only available for secondary applications in MSRA operating mode. It
has a similar effect as the trigger offset in other measurements: it defines the time off-
set between the capture buffer start and the start of the extracted secondary applica-
tion data.

In MSRA mode, the offset must be a positive value, as the capture buffer starts at the
trigger time = 0.

For details on the MSRA operating mode, see the R&S®FSW MSRA Mode User Man-
ual.

Remote command:
[SENSe: ]MSRA:CAPTure:0FFSet on page 248
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Trigger 2/3

Trigger Source  Trigger In/Out

Trigger 2 Input Output

Output Type User Defined * Level Low High

S0 =R N=Tats|a] 100.0 pis Send Trigger

Trigger 3 Input Output

The trigger input and output functionality depends on how the variable "Trigger Input/
Output" connectors are used.

Note: Providing trigger signals as output is described in detail in the FSW base unit

user manual.

"Trigger 1" "Trigger 1" is input only.

"Trigger 2" Defines the usage of the variable "Trigger Input/Output” connector on
the front panel
(not available for FSW85 models with 2 RF input connectors)

"Trigger 3" Defines the usage of the variable "Trigger 3 Input/Output” connector
on the rear panel

"Input” The signal at the connector is used as an external trigger source by
the FSW. Trigger input parameters are available in the "Trigger" dia-
log box.

"Output” The FSW sends a trigger signal to the output connector to be used by

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

Remote command:
OUTPut:TRIGger<tp>:DIRection on page 179

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

"Device Trig- (Default) Sends a trigger when the FSW triggers.

gered"
"Trigger Sends a (high level) trigger when the FSW is in "Ready for trigger"
Armed" 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 you select "Send Trigger".
In this case, further parameters are available for the output signal.
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Remote command:
OUTPut:TRIGger<tp>:0TYPe on page 180

Level — Output Type < Trigger 2/3
Defines whether a high (1) or low (0) constant signal is sent to the trigger output con-
nector (for "Output Type": "User Defined".

The trigger pulse level is always opposite to the constant signal level defined here. For
example, for "Level" = "High", a constant high signal is output to the connector until you
select the Send Trigger function. Then, a low pulse is provided.

v trigger v trigger
5 - 5 | “
gi_n_) | i
low-level constant, high-level constant,
high-level trigger low-level trigger

Remote command:
OUTPut:TRIGger<tp>:LEVel on page 180

Pulse Length — Output Type «— Trigger 2/3
Defines the duration of the pulse (pulse width) sent as a trigger to the output connector.

Remote command:
OUTPut:TRIGger<tp>:PULSe:LENGth on page 181

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. For example, for "Level" = "High", a constant high signal is
output to the connector until you select the "Send Trigger" function. Then, a low pulse
is sent.

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

Remote command:
OUTPut:TRIGger<tp>:PULSe:IMMediate on page 181

Signal capture (data acquisition)

Access: "Overview" > "Signal Capture"

You must define how much and how data is captured from the input signal.
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Signal Capture
Common Settings

Sample Rate 5.33333 MHz
Swap I/Q
Capture Settings

Number of PCGs

Number of Sets
(each Set has 64 PCGs)

Set to Analyze

@ MSRA operating mode
In MSRA operating mode, only the MSRA primary 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 6.2.7, "Application data
(MSRA)", on page 82).

For details on the MSRA operating mode, see the 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.

Remote command:
[SENSe:]CDPower:QINVert on page 182

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 82 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 37.

Remote command:
[SENSe: ] CDPower:IQLength on page 182
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Number of Sets

Defines the number of consecutive sets to be captured and stored in the instrument's
IQ memory. The possible value range is from 1 to a maximum of 1500 (BTS applica-
tion) 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.

Remote command:
[SENSe: ] CDPower:SET:COUNt on page 182

Set to Analyze
Selects a specific set for further analysis. The value range is between 0 and "Number
of Sets" on page 82 — 1.

Remote command:
[SENSe: ] CDPower:SET[:VALue] on page 194

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 82).

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
"Capture Offset" on page 78).

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

Channel detection

Access: "Overview" > "Channel Detection"

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

Inactive Channel Threshold -60.0 dB

Predefined Channel Tables

Use Predefined Channel Table  Autosearch Predefined

Predefined Tables
Il BPC_RC4

Both Paths, 6 Channels, RC4 Delete

Select Restore Default

o General channel detection SettiNgS.........ccuueii i 83
e Channel table managemMeNt.........ccooi i e 85
e Channel table settings and functions............ccccvveeeiiee e, 86
o BTS channel detailS........ooo i 87
o MS channel detailS......c.ooooi i 89

6.2.8.1 General channel detection settings

Access: "Overview" > "Channel Detection"
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Channel Detection

Inactive Channel Threshold -60.0 dB

Predefined Channel Tables

Use Predefined Channel Table Autosearch Predefined

Predefined Tables

Il TDC RC4

Transmit Diversity Path, 6
Channels, RC4

Delete

Select Restore Default

Inactive Channel ThresShold........ ... e 84
Using Predefined Channel Tables........oo i 84

Inactive Channel Threshold
Defines the minimum power that a single channel must have compared to the total sig-
nal to be recognized as an active channel.

The default value is -60 dB. With this value, the Code Domain Power Analyzer detects
all channels with signals such as the CDMA2000 test models. Decrease the "Inactive
Channel Threshold" value if not all channels contained in the signal are detected.

Remote command:
[SENSe:]CDPower: ICTReshold on page 184

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

"Auto" Detects channels automatically using pilot sequences and fixed code
numbers

The automatic search provides an overview of the channels con-
tained in the currently measured signal. If channels are not detected
as being active, change the Inactive Channel Threshold or select the
"Predefined" channel search mode.
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Remote command:
CONFigure:CDPower [:BTS] :CTABle[:STATe] on page 186

Channel table management

Access: "Overview" > "Channel Detection" > "Predefined Channel Tables"

Predefined TabIes. ... . et 85
Selecting @ TabIe........eeiii e 85
Creating @ NeW TabIe........ouiiii e 85
EditiNg @ Table. .o e e e 86
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Deleting @ TabIE..... e ———————— 86
Restoring Default Tables.......ooo e 86

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 255.

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
specific radio configuration

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

Remote command:
CONFigure:CDPower[:BTS] :CTABle:CATalog on page 185

Selecting a Table
Selects the channel table currently focused in the "Predefined Tables" list and com-
pares it to the measured signal to detect channels.

Remote command:
CONFigure:CDPower [:BTS] :CTABle: SELect on page 186

Creating a New Table
Creates a new channel table. For a description of channel table settings and functions,
see Chapter 6.2.8.3, "Channel table settings and functions", on page 86.

For step-by-step instructions on creating a new channel table, see "To define or edit a
channel table" on page 115.

Remote command:
CONFigure:CDPower [:BTS] :CTABle: NAME on page 189
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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.

Remote command:
CONFigure:CDPower [:BTS] :CTABle:COPY on page 185

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

Remote command:
CONFigure:CDPower [:BTS] :CTABle:DELete on page 186

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

Remote command:
CONFigure:CDPower[:BTS] :CTABle:RESTore on page 186

Channel table settings and functions

Access: "Overview" > "Channel Detection" > "Predefined Channel Tables" > "New"/
IlCopyll/ IlEditll

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

For details on channel table entries, see Chapter 6.2.8.4, "BTS channel details",
on page 87 or Chapter 6.2.8.5, "MS channel details", on page 89.
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Creating a New Channel Table from the Measured Signal (Measure Table)................ 87
Sorting the Table..... e 87
Cancelling the Configuration............cueeii e 87
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Name

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

Remote command:
CONFigure:CDPower[:BTS] :CTABle:NAME on page 189

Comment
Optional description of the channel table.
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Remote command:
CONFigure:CDPower [ :BTS] :CTABle:COMMent on page 187

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.

Remote command:
CONFigure:CDPower [:BTS] :MEASurement on page 137

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

Access: "Overview" > "Channel Detection" > "Predefined Channel Tables" > "New"/
"Copy"/ "Edit" > "Add Channel"

User Manual 1173.9334.02 — 29 87



R&S®PFSW-K82/-K83 Configuration

Code domain analysis

Channel Detection 9
Channel Table Setting

Add Channel
RECENT

W14 Generated by CDMA2000| Delete Channel

Measure Table
Channel Walsh Sym Rate ate Domain *
Type Ch.SF [ksps Conflict
32.64
1.04
16.128
9.128
10.128
11.128
15.128
17.128
25.128

Sort Table

Cancel

Save Table

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 44 or Chapter 4.8.2, "MS channel types", on page 46.

Remote command:

BTS application:

CONFigure:CDPower [ :BTS] :CTABle:DATA on page 187
MS application:

CONFigure:CDPower:MS:CTABle:DATA on page 189

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

BTS application:

CONFigure:CDPower[:BTS] :CTABle:DATA on page 187
MS application:

CONFigure:CDPower:MS:CTABle: DATA on page 189

Symbol Rate
Symbol rate at which the channel is transmitted.

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 42.

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 87).

Remote command:

BTS application:

CONFigure:CDPower[:BTS] :CTABle:DATA on page 187
MS application:

CONFigure:CDPower:MS:CTABle:DATA on page 189

Status
Indicates the channel status. Codes that are not assigned are marked as inactive
channels.

Remote command:

BTS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 187
MS application:

CONFigure:CDPower:MS:CTABle:DATA on page 189

Domain Conflict

Indicates a code domain conflict between channel definitions (e.g. overlapping chan-
nels).

MS channel details

Access: "Overview" > "Channel Detection" > "Predefined Channel Tables" > "New"/
"Copy"/ "Edit" > "Add Channel"
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Channel Detection [ 4

Channel Table Setting
Add Channel

| Comment Enhanced Access Channel Operation Delete Channel

Measure Table
Channel Walsh Sym Rate ate
e e ] e ' Sort Table
0.64 19.2
0.64 19.2

Cancel

Save Table

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 44 or Chapter 4.8.2, "MS channel types", on page 46.

Remote command:

BTS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 187

MS application:

CONFigure:CDPower:MS:CTABle:DATA on page 189

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

BTS application:

CONFigure:CDPower[:BTS] :CTABle:DATA on page 187
MS application:

CONFigure:CDPower:MS:CTABle: DATA on page 189

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 41.

Remote command:
[SENSe: ] CDPower :MAPPing on page 194

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 87).

Remote command:

BTS application:

CONFigure:CDPower[:BTS] :CTABle:DATA on page 187
MS application:

CONFigure:CDPower:MS:CTABle:DATA on page 189

Status
Indicates the channel status. Codes that are not assigned are marked as inactive
channels.

Remote command:

BTS application:

CONFigure:CDPower [:BTS] :CTABle:DATA on page 187
MS application:

CONFigure:CDPower:MS:CTABle:DATA on page 189

Domain Conflict

Indicates a code domain conflict between channel definitions (e.g. overlapping chan-
nels).

Sweep settings

Access: [SWEEP]

The sweep settings define how the data is measured.

User Manual 1173.9334.02 — 29 91



R&S®PFSW-K82/-K83 Configuration

Code domain analysis

SWEEP/AVErAgE COUNL......eeiiiiiiiiiiie ittt e e s e e e e ennes 92
Continuous SWeep / RUN CONt...cociieiie e e e e e e 92
Single Sweep / RUN SINGIE....couiiiii e 92
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Sweep/Average Count

Defines the number of measurements to be performed in the single sweep mode. Val-
ues from 0 to 200000 are allowed. If the values 0 or 1 are set, one measurement is
performed.

The sweep count is applied to all the traces in all diagrams.

If the trace modes "Average", "Max Hold" or "Min Hold" are set, this value also deter-
mines the number of averaging or maximum search procedures.

In continuous sweep mode, if "Sweep Count" = 0 (default), averaging is performed
over 10 measurements. For "Sweep Count" =1, no averaging, maxhold or minhold
operations are performed.

Remote command:
[SENSe: ] SWEep:COUNt on page 190
[SENSe: ] AVERage<n>:COUNt on page 190

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, "Continuous Sweep" and [RUN CONT] are high-
lighted. 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, "Continuous Sweep" only controls the
sweep mode for the currently selected channel. However, the sweep mode only takes
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 repeat-
edly.

Furthermore, [RUN CONT] controls the Sequencer, not individual sweeps. [RUN
CONT] starts the Sequencer in continuous mode.

For details on the Sequencer, see the FSW base unit user manual.

Remote command:
INITiate<n>:CONTinuous on page 209

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

Note: Sequencer. If the Sequencer is active, "Single Sweep" only controls the sweep
mode for the currently selected channel. However, the sweep mode only takes effect
the next time the Sequencer activates that channel, and only for a channel-defined
sequence. In this case, the Sequencer sweeps a channel in single sweep mode only
once.
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Furthermore, [RUN SINGLE] controls the Sequencer, not individual sweeps. [RUN
SINGLE] starts the Sequencer in single mode.

If the Sequencer is off, only the evaluation for the currently displayed channel is upda-
ted.

For details on the Sequencer, see the FSW base unit user manual.

Remote command:
INITiate<n>[:IMMediate] on page 210

Continue Single Sweep
After triggering, repeats the number of sweeps set in "Sweep Count", without deleting
the trace of the last measurement.

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

Remote command:
INITiate<n>:CONMeas on page 209

6.2.10 Automatic settings

Access: [AUTO SET]

The R&S FSW CDMA2000 Measurements application can adjust some settings auto-
matically according to the current measurement settings. To do so, a measurement is
performed. The duration of this measurement can be defined automatically or man-
ually.

@ 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 acquire data
in MSRA operating mode.

Adjusting all Determinable Settings Automatically (Auto All).........euecieeiiieiiiiienieneeeen, 93
Setting the Reference Level Automatically (Auto Level).........ocoooeveiiiiiiiiiiiiieieiiie, 94
Y (o IS o= L= A o o o SR 94
U (o TR o= | L= SRS 94
Restore Scale (WINAOW)......eiii ittt s e e e 94
Resetting the Automatic Measurement Time (Meas Time AutO)........cccceveeeeeeiiiccnnnnnen. 94
Changing the Automatic Measurement Time (Meas Time Manual)..........cccccccceeiennnnnn. 94
UpPPEr LeVEl HYSIEIESIS. ..ot e e e e e e 95
LoWer Level HYSIEreSiS. ..ottt e e e s e e e 95

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

® Auto Level
® "Auto Scale All" on page 94
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Note: MSRA operating modes. In MSRA operating mode, this function is only available
for the MSRA primary, not the secondary applications.

Remote command:
[SENSe:]ADJust:ALL on page 191

Setting the Reference Level Automatically (Auto Level)

Automatically determines a reference level which ensures that no overload occurs at
the FSW for the current input data. At the same time, the internal attenuators and the
preamplifier (for analog baseband input: the full-scale level) are adjusted. As a result,
the signal-to-noise ratio is optimized, while signal compression and clipping are mini-
mized.

To determine the required reference level, a level measurement is performed on the
FSW.

If necessary, you can optimize the reference level further. Decrease the attenuation
level manually to the lowest possible value before an overload occurs, then decrease
the reference level in the same way.

You can change the measurement time for the level measurement if necessary (see
"Changing the Automatic Measurement Time (Meas Time Manual)" on page 94).

Remote command:
[SENSe:]ADJust:LEVel on page 193

Auto Scale Window

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

Auto Scale All

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

Restore Scale (Window)
Restores the default scale settings in the currently selected window.

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

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE on page 192

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

Note: The maximum measurement duration depends on the currently selected mea-
surement and the installed (optional) hardware. Thus, the measurement duration
actually used to determine the automatic settings can be shorter than the value you
define here.
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6.3.1

RF measurements

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE on page 192
[SENSe:]ADJust:CONFigure:LEVel:DURation on page 192

Upper Level Hysteresis

When the reference level is adjusted automatically using the Auto Level function, the
internal attenuators and the preamplifier are also adjusted. To avoid frequent adapta-
tion due to small changes in the input signal, you can define a hysteresis. This setting
defines an upper threshold that the signal must exceed (compared to the last measure-
ment) before the reference level is adapted automatically.

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:UPPer on page 193

Lower Level Hysteresis

When the reference level is adjusted automatically using the Auto Level function, the
internal attenuators and the preampilifier are also adjusted. To avoid frequent adapta-
tion due to small changes in the input signal, you can define a hysteresis. This setting
defines a lower threshold that the signal must fall below (compared to the last mea-
surement) before the reference level is adapted automatically.

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:LOWer on page 193

RF measurements

Access: "Overview" > "Select Measurement"

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.

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

For details, refer to "Measurements" in the FSW User Manual.

The measurement-specific settings for the following measurements are available via
the "Overview".

e Signal channel power MeasUremMENtS..........ooivieiiiiiiiiiiccirere e e e e e e e e e e e e e e eeeeneeens 95
e Channel power (ACLR) MeasuremMeNts..........uuuucceeiiieieiiiieeeeeeeeeeeeeeeeeeevevesenanae 96
®  SPECHUM EMISSION MASK.....uiiiiiiii i e e e e e e e e e e e e e e e e e e e eeeaeeeens 97
o Occupied bandWidth............oooiiii e ————— 98
L I OO LSRR PS PP 99

Signal channel power measurements

Access: "Overview" > "Select Measurement" > "Power"

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 band-
width over a single trace. The displayed results are based on the root mean square.
The bandwidth and the associated channel power are displayed in the "Result Sum-
mary".

To determine the signal channel power, the CDMA2000 application performs a Chan-
nel Power measurement as in the Spectrum application with the following settings:

Table 6-2: 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 Adja-
cent-Channel Power (ACLR) Measurements" in the FSW User Manual.

Channel power (ACLR) measurements

Access: "Overview" > "Select Measurement" > "Channel Power ACLR"

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 chan-
nel. 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 Sum-
mary".

"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 6-3: 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 FSW User Manual.

To restore adapted measurement parameters, the following parameters are saved on
exiting and are restored on re-entering this measurement:

® Reference level and reference level offset

e RBW, VBW

® Sweep time

® Span

® Number of adjacent channels
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e Fast ACLR mode

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
CDMAZ2000 standard.

For an overview of supported bandclasses and their usage, see Chapter A.3, "Refer-
ence: supported bandclasses", on page 261.

Remote command:
CONFigure:CDPower [:BTS] :BANDclass on page 199

6.3.3 Spectrum emission mask

Access: "Overview" > "Select Measurement" > "Spectrum Emission Mask"

The "Spectrum Emission Mask" measurement shows the quality of the measured sig-
nal. It compares 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
emissions including their frequency and power.

The CDMA2000 applications perform the SEM measurement as in the Spectrum appli-
cation with the following settings:

Table 6-4: 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 "Spec-
trum Emission Mask Measurement" in the FSW User Manual.
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@ Changing the RBW and the VBW is restricted due to the definition of the limits by the
standard.

To restore adapted measurement parameters, the following parameters are saved on
exiting and are restored on re-entering this measurement:

® Reference level and reference level offset

® Sweep time

® 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
CDMAZ2000 standard.

For an overview of supported bandclasses and their usage, see Chapter A.3, "Refer-
ence: supported bandclasses", on page 261.

Remote command:
CONFigure:CDPower [:BTS] :BANDclass on page 199

6.3.4 Occupied bandwidth

Access: "Overview" > "Select Measurement" > "OBW"

The "Occupied Bandwidth" measurement is performed as in the Spectrum application
with default settings.

Table 6-5: Predefined settings for CDOMA2000 OBW measurements

Setting Default value
% Power Bandwidth 99 %
Channel bandwidth 1.2288 MHz

The "Occupied Bandwidth" measurement determines the bandwidth that the signal
occupies. The occupied bandwidth is defined as the bandwidth in which — in default
settings - 99 % of the total signal power is 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 FSW User Manual.

To restore adapted measurement parameters, the following parameters are saved on
exiting and are restored on re-entering this measurement:

o Reference level and reference level offset

e RBW, VBW

® Sweep time
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® Span

6.3.5 CCDF

Access: "Overview" > "Select Measurement" > "CCDF"

The "CCDF" measurement determines the distribution of the signal amplitudes (com-
plementary cumulative distribution function). The "CCDF" and the Crest factor are dis-
played. For the purposes of this measurement, a signal section of user-definable
length is recorded continuously in zero span, and the distribution of the signal ampli-
tudes 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 fac-
tor.

The "CCDF" measurement is performed as in the Spectrum application with the follow-

ing settings:
Table 6-6: Predefined settings for COMA2000 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 Measure-
ments" in the FSW User Manual.

To restore adapted measurement parameters, the following parameters are saved on
exiting and are restored on re-entering this measurement:

o Reference level and reference level offset

® Analysis bandwidth

® Number of samples

User Manual 1173.9334.02 — 29 99



R&S®FSW-K82/-K83 Analysis

Code domain analysis settings

7 Analysis

Access: "Overview" > "Analysis"

The remote commands required to perform these tasks are described in Chap-
ter 11.10, "General analysis", on page 234.

@ Analyzing RF Measurements

General result analysis settings concerning the trace, markers, lines etc. for RF mea-
surements are identical to the analysis functions in the Spectrum application. Only
some special marker functions and spectrograms are not available in the CDMA2000

applications.

For details, see the "General Measurement Analysis and Display" chapter in the FSW
User Manual.

e Code domain analysis SEttiNGS......cccuuiiiiiiiiiii e 100
®  EVvaluation range......cooooi oo 103
L I I - 1oL PR 104
L I V= T =) = PSP 106

7.1 Code domain analysis settings

Access: "Overview" > "Analysis" > "Code Domain Settings" tab

Some evaluations provide further settings for the results. The settings for CDA mea-
surements are described here.
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Code domain analysis settings

. Code Domain Analyzer Common
Evaluation

Range

Base Spreading Factor 16

Code Domain

Settings Compensate I/Q Offset

Calculate

Timing and Phase Offset On

Trace
Code Domain Power

Code Power Display Absolute  Relative

Pilot Power Display Absolute  Relative

Power Reference PICH Total

Code Display Order Hadamard Bit-Reverse

Base Spreading FaCtOr.........oveiiiiecccee e 101
Compensate [Q OffSet...... . e 101
Timing and phase offset calculation.............c.coi e, 102
COdE POWET DiISPIAY..cciiieieieieiiiitiei ettt ettt e e e e b e e e 102
Pilot Power Display (MS application Only)...........ceuiiiiiiriiiiiieeee et 102
[ g = (=T =) o7 T SRR 102
(0700 SR BITST o] F= ) YA O I (o L= SRRSO 102

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 39.

Remote command:
[SENSe:]CDPower:SFACtor on page 197

Compensate 1Q Offset

If enabled, the 1/Q offset is eliminated from the measured signal. This is useful to
deduct a DC offset to the baseband caused by the DUT, thus improving the EVM.

Note, however, that for EVM measurements according to standard, compensation must
be disabled.
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Remote command:
[SENSe: ] CDPower :NORMalize on page 195

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.

Remote command:
[SENSe: ] CDPower: TPMeas on page 197

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.

Remote command:
[SENSe:]CDPower:PDISplay on page 196

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.

Remote command:
[SENSe: ]CDPower:PPReference on page 196

Power Reference
For "Code Domain Power" evaluation in the MS application only:

Defines the reference for relative power display.
"Total" Relative to the total signal power
"PICH" Relative to the power of the PICH

Remote command:
[SENSe:]CDPower : PREFerence on page 197

Code Display Order
Defines the sorting of the channels for the "Code Domain Power" and "Code Domain
Error Power" result displays.

For further details on the code order, refer to Chapter 4.3, "Code display and sort
order", on page 39 and Chapter A.2, "Reference: code tables", on page 258.

"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
channel are next to one another. Thus you can see the total power of
a concentrated channel.
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7.2

Evaluation range

Remote command:
[SENSe: ] CDPower :ORDer on page 195

Evaluation range

Access: "Overview" > "Analysis" > "Evaluation Range" tab

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 Code Number
Range

Power Control Group U

Code Domain

Settings Set to Analyze

Trace

Marker

(00T [T AN THT 0 oY RS 103
01N =T o @o] 1 1 o] I 1 o T o J SRR 104
S0 ANAIYZE.... e 104
Branch (MS application ONIY).......coui i 104

Code Number
Selects a code for the following evaluations (see also Chapter 3.1.2, "Evaluation meth-
ods for code domain analysis", on page 17):

"Bitstream"

"Code Domain Power"
"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 39.
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Traces

Remote command:
[SENSe: ] CDPower : CODE on page 194

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"

Remote command:
[SENSe:]CDPower:SLOT on page 195

Set to Analyze
Selects a specific set for further analysis. The value range is between 0 and "Number
of Sets" on page 82 — 1.

Remote command:
[SENSe: ] CDPower:SET[:VALue] on page 194

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"

Remote command:
[SENSe: ] CDPower :MAPPing on page 194

7.3 Traces

Access: "Overview" > "Analysis" > "Trace"
Or: [TRACE] > "Trace Config"

The trace settings determine how the measured data is analyzed and displayed on the
screen.
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Traces

Trace Trace Export

Trace 1 Clear Write

Specifics for 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 (default): the trace is overwritten by each measure-
ment.
All available detectors can be selected.

"Max Hold" The maximum value is determined over several measurements and
displayed. The FSW saves the measurement result in the trace mem-
ory only if the new value is greater than the previous one.

"Min Hold" The minimum value is determined from several measurements and
displayed. The FSW saves the measurement result in the trace mem-
ory only if the new value is lower than the previous one.

"Average" The average is formed over several measurements.
The Sweep/Average Count determines the number of averaging pro-
cedures.

"View" The current contents of the trace memory are frozen and displayed.

Note: If a trace is frozen, you can change the measurement settings,
apart from scaling settings, without impact on the displayed trace.
The fact that the displayed trace no longer matches the current mea-
surement settings is indicated by a yellow asterisk E on the tab label.
If you change any parameters that affect the scaling of the diagram
axes, the FSW automatically adapts the trace data to the changed
display range. Thus, you can zoom into the diagram after the mea-
surement to show details of the trace.

"Blank" Removes the selected trace from the display.
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7.4

7.41

Markers

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:MODE on page 234

Markers

Access: "Overview" > "Analysis" > "Marker"
Or: [MKR]

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 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 mark-
ers to identify individual codes, for example.

o Individual marker SEtINGS.......uuuuiiiiiiiie e 106
o General marker SettiNgsS. .....ooi oo 108
o  Marker search SetliNgsS.......covviiiciie e 109
o Marker positioning fUNCHONS. ......c.coiiiiiiiiie e 110

Individual marker settings

Access: "Overview" > "Analysis" > "Marker" > "Markers"
Or: [MKR] > "Marker Config"

In CDA evaluations, up to four markers can be activated in each diagram at any time.
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Markers

Evaluation Markers Marker Settings Search
Range

Selected State X Value
Code Domain

Settings Marker1 | On
Delta 1 On

Trace

Delta 2 On

Marker
Delta 3 On

Delta 4 On

All Marker Off

Specifics for 1: Code Domain Power

Y =T (T Y o= T USRI 108
=T T £ SRR 108

Selected Marker
Marker name. The marker which is currently selected for editing is highlighted orange.

Remote command:
Marker selected via suffix <m> in remote commands.

Marker State
Activates or deactivates the marker in the diagram.

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 236
CALCulate<n>:DELTamarker<m>[:STATe] on page 237

X-value

Defines the position of the marker on the x-axis (channel, slot, symbol, depending on
evaluation).
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7.4.2

Markers

Remote command:
CALCulate<n>:DELTamarker<m>:X on page 238
CALCulate<n>:MARKer<m>:X on page 236

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
activate 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.

"Delta" A delta marker defines the value of the marker relative to the speci-
fied reference marker (marker 1 by default).

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 236
CALCulate<n>:DELTamarker<m>[:STATe] on page 237

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 236

General marker settings

Access: "Overview" > "Analysis" > "Marker" > "Marker Settings"

Or: [MKR] > "Marker Config" > "Marker Settings" tab

Evaluation Markers Marker Settings Search
Range

Marker Table

Code Domain Auto
Settings

Trace
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Markers
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" No separate marker table is displayed.

The marker information is displayed within the diagram area.

"Auto” (Default) If more than two markers are active, the marker table is dis-
played automatically.
The marker information for up to two markers is displayed in the dia-
gram area.

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 239

7.4.3 Marker search settings

Access: "Overview" > "Analysis" > "Marker" > "Search"
Access: [MKR ->] > "Search Config"

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 can be performed.
The search results are affected by special settings.
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Markers

STETE ] Markers Marker Settings Search
Range

Next Mode
Code Domain Left Absolute Right
Settings

Trace

Marker

Specifics for 1: Code Domain Power

Search Mode for NeXt PEaK..........uuiiiiuiiiei et 110

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.

"Right" Determines the next maximum/minimum to the right of the current
peak.

Remote command:
Chapter 11.10.2.3, "Positioning the marker", on page 239

7.4.4 Marker positioning functions

Access: [MKR ->]

The following functions set the currently selected marker to the result of a peak search.
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Markers

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 mark-
ers to identify individual codes, for example.

SEAICH NEXE PBAK.....cceiiiieieeeeece ettt e e et e e e e e ea e e e e eeeanas 111
Search NeXt IMINIMUM ... ..o e e et e e e e et e e e e e e eaae e e e s errannnns 11
o= | RS o] o 1R 111
Y=Yl I \Y/ T T (g 10T N 11
1Y = T (Y g Lo T d [ 112
MarKEr TO TDPICH. ... .o e et e e e e e e e e e e e e e e e e e e e eeeeese b ab b aaaaas 112

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.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 240
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 241

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

CALCulate<n>

MARKer<m>:MAXimum:LEFT on page 240
DELTamarker<m>:MAXimum:NEXT on page 243
DELTamarker<m>:MAXimum:RIGHt on page 243

:DELTamarker<m>:MAXimum:LEFT on page 242

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.

Remote command:

CALCulate<n>

Peak Search

:MARKer<m>:MINimum:NEXT on page 241
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

MARKer<m>:MINimum: LEFT on page 241
MARKer<m>:MINimum:RIGHt on page 242
DELTamarker<m>:MINimum:NEXT on page 244
DELTamarker<m>:MINimum:LEFT on page 243
DELTamarker<m>:MINimum:RIGHt on page 244

Sets the selected marker/delta marker to the maximum of the trace. If no marker is
active, marker 1 is activated.

Remote command:

CALCulate<n>:
CALCulate<n>:

MARKer<m>:MAXimum[ : PEAK] on page 241
DELTamarker<m>:MAXimum|[: PEAK] on page 243

Search Minimum
Sets the selected marker/delta marker to the minimum of the trace. If no marker is
active, marker 1 is activated.

Remote command:

CALCulate<n>:MARKer<m>:MINimum|[:PEAK] on page 242
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 244
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Markers

Marker To PICH
Sets the marker to the PICH channel.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:PICH on page 239

Marker To TDPICH
Sets the marker to the TDPICH channel.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:TDPich on page 240
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Error messages

8 Optimizing and troubleshooting the mea-
surement

If the results do not meet your expectations, try the following methods to optimize the
measurement:

Synchronization fails:

® Check the center frequency.

® Perform an automatic reference level adjustment.

® |In BTS measurements, when using an external trigger, check whether an external
trigger signal is being sent to the FSW and check the "PN offset".

® |n MS measurements, check the "Long Code Mask" and "Long Code Offset".
® Make sure "Invert Q" is off.

8.1 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 mea-
surements 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.
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9 How to perform measurements in
CDMA2000 applications

The following step-by-step instructions describe how to perform measurements with
the CDMAZ2000 applications.

To perform Code Domain Analysis

1. Press [MODE] 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 "Overview" to display the "Overview" for Code Domain Analysis.
3. Select "Signal Description" and configure the expected input signal.

4. Select "Input/Frontend" and then the "Frequency" tab to define the input signal's
center frequency.

5. Optionally, select "Trigger" and define a trigger for data acquisition, for example an
external trigger to start capturing data only when a useful signal is transmitted.

6. Select "Signal Capture" 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 116.

7. Select "Channel Detection" 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 115.

8. Select "Display Config" 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 "Overview" to display the "Overview" again.

10. Select "Analysis" 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).

e Optionally, configure the trace to display the average over a series of sweeps.
If necessary, increase the "Sweep/Average Count" in the "Sweep Config" dia-
log 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.
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 () from the toolbar.
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b) Set the Sequencer state to "OFF".
c) Press [RUN SINGLE].

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 "Channel Detection" to open
the "Channel Detection" dialog box.

To define a new channel table, select "New" next to the "Predefined Tables" list.
To edit an existing channel table:

a) Select the existing channel table in the "Predefined Tables" list.
b) Select "Edit" next to the "Predefined Tables" list.

In the "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.

Define the channels to be detected using one of the following methods:

Select "Measure Table" to create a table that consists of the channels detected in
the currently measured signal.

Or:

a) Select "Add Channel" 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)

e The channel's code domain power (relative to the total signal power)
The channel's state (active or inactive)

Select "Save Table" 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.

To activate the use of the new channel table:

a) Select the table in the "Predefined Tables" list.
b) Select "Select".
A checkmark is displayed next to the selected table.
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.

User Manual 1173.9334.02 — 29 115



R&S®PFSW-K82/-K83 How to perform measurements in CDMA2000 applications

To perform an RF measurement

1. Press [MODE] 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 [MEAS].
b) In the "Select Measurement" dialog box, select the required measurement.

The selected measurement is activated with the default settings for CDMA2000
immediately.

3. If necessary, adapt the settings as described for the individual measurements in
the FSW User Manual.

4. Select "Display Config" 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 "Overview" to display the "Overview" again.

6. Select "Analysis" 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 pri-
mary 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 "Overview" to display the "Overview" for Code Domain Analysis.
2. Select "Signal Capture".

3. Define the application data range as and the "Number of Sets". You must deter-
mine 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.
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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 buf-
fer>

5. The analysis interval is automatically determined according to the selected chan-
nel, 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 buf-
fer, move through the frames/slots/channels in the evaluation range or correct the
application data range.

6. If the Sequencer is off, select "Refresh"” in the "Sweep" menu to update the result
displays for the changed application data.
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Meas 1: measuring the signal channel power

10 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 47.

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 mea-
surements are performed on a CDMA2000 signal with an FSW equipped with the
CDMA2000 BTS application.

O 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"
® "FREQ" = 833.49GHz

The measurements are performed using the following devices and accessories:

® The FSW with Application Firmware FSW-K82: CDMA2000 Base Station Test

® 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)

® 1 coaxial cable, 50Q, approx. 1 m, N connector
® 1 coaxial cable, 50Q, approx. 1 m, BNC connector

The following measurements are described:

e Meas 1: measuring the signal channel power.............cccooo i, 118
e Meas 2: measuring the spectrum emission masK.........cccceeeeeeeeieieiiniiiiiiiiiiceeeeees 119
e Meas 3: measuring the relative code domain power and frequency error............ 120
e Meas 4: measuring the triggered relative code domain power.........ccccccceeveriennneee 122
e Meas 5: measuring the composite EVM.........ooooiiiiiiiiiii e 123
e Meas 6: measuring the peak code domain error and the RHO factor.................. 125

10.1 Meas 1: measuring the signal channel power

In the Power measurement, the total channel power of the CDMA2000 signal is dis-
played. The measurement also displays spurious emissions like harmonics or intermo-
dulation products that occur close to the carrier.

Test setup

» Connect the RF output of the R&S SMU to the RF input of the FSW (coaxial cable
with N connectors).
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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"
"DIGITAL STD > cdma2000 > STATE"= "ON"

N o o N

Settings on the 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.

10.2 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 FSW (coaxial cable
with N connectors).

Settings on the R&S SMU

1. PRESET

2. "FREQ" = 878.49 MHz

3. "LEVEL"= 0 dBm

4. "DIGITAL STD" = "cdma2000"

5. "DIGITAL STD > Set Default"
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10.3

6.
7.

Meas 3: measuring the relative code domain power and frequency error

"DIGITAL STD > LINK DIRECTION > DOWN/FORWARD"
"DIGITAL STD > cdma2000 > STATE"= "ON"

Settings on the FSW

1.

2
3
4.
5

PRESET

"MODE > cdma2000 BTS"

"AMPT > Reference level"= 0 dBm

"FREQ > Center frequency" = 878.49 MHz
"MEAS > Spectrum Emission Mask"

The spectrum of the signal is displayed, including the limit line defined in the stan-
dard. 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 (PCGQG). 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.
2.

Connect the RF output of the R&S SMU to the input of the FSW.

Connect the reference input ([REF INPUT]) on the rear panel of the FSW to the ref-
erence input (REF) on the rear panel of the R&S SMU (coaxial cable with BNC
connectors).

Settings on the R&S SMU

1.

N o o » 0 DN

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"
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Meas 3: measuring the relative code domain power and frequency error

Settings on the 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 sec-
ond 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. On the 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 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 FSW.
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Meas 4: measuring the triggered relative code domain power

10.4 Meas 4: measuring the triggered relative code domain
power
If the code domain power measurement is performed without external triggering, a sec-
tion 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 FSW.

2. Connect the reference input ([REF INPUT]) on the rear panel of the FSW to the ref-
erence input (REF) on the rear panel of the R&S SMU (coaxial cable with BNC
connectors).

3. Connect the external trigger input of the FSW ([TRIGGER INPUT]) to the external
trigger output 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 r w0 DN

"DIGITAL STD > cdma2000 > STATE"= "ON"

Settings on the 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 10.3, "Meas 3: measuring the relative code domain power and fre-
quency error”, on page 120), the repetition rate of the measurement increases.
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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.

10.4.1 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.

10.4.2 Behaviour with the wrong PN offset

The last adjustment is setting the PN (Pseudo Noise) offset correctly. The measure-
ment 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 FAILED indicates that the synchronization has failed.

Correct the "PN Offset".

» "Signal Description > PN Offset"= 0.

Now the PN offset on the FSW is the same as that of the signal. In the "Result
Summary" the "Trigger to Frame" value is now correct.

10.5 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 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

User Manual 1173.9334.02 — 29 123



R&S®PFSW-K82/-K83 Measurement examples

Meas 5: measuring the composite EVM

in a diagram, in which the x-axis represents the examined PCGs and the y-axis shows
the EVM values.

Test setup
1. Connect the RF output of the R&S SMU to the input of the FSW.

2. Connect the reference input ([REF INPUT]) on the rear panel of the FSW to the ref-
erence input (REF) on the rear panel of the R&S SMU (coaxial cable with BNC
connectors).

3. Connect the external trigger input of the FSW ([TRIGGER INPUT]) to the external
trigger output 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 b~ w0 D

"DIGITAL STD > cdma2000 > STATE"= "ON"

Settings on the FSW

1. PRESET

"MODE > cdma2000 BTS"

"AMPT > Reference level"= 10 dBm

"FREQ > Center frequency" = 878.49 MHz

"TRIG > External Trigger 1"

"MEAS CONFIG > Display Config > Composite EVM" (Window 2)

N o o M w0 N

"AMPT > Scale Config > Auto Scale Once"

The following results are displayed: the first window shows the diagram of the
"Composite EVM" measurement result. In the second window, the "Result Sum-
mary" is displayed. It shows the numeric results of the Code Domain Power mea-
surement, including the values for the "Composite EVM".
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Meas 6: measuring the peak code domain error and the RHO factor

10.6 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 FSW. In the I-Q plane, the error vector
represents the difference of the measured signal and the ideal signal. The Code
Domain Error is the difference in power on symbol level of the measured and the refer-
ence 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 cov-
ers 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 sig-
nal. The maximum value of RHO is 1. In that case the measured signal and the refer-
ence signal are identical. When measuring RHO, it is required that only the pilot chan-
nel is active.

Test setup
1. Connect the RF output of the R&S SMU to the input of the FSW.

2. Connect the reference input ([REF INPUT]) on the rear panel of the FSW to the ref-
erence input (REF) on the rear panel of the R&S SMU (coaxial cable with BNC
connectors).

3. Connect the external trigger input of the FSW ([TRIGGER INPUT]) to the external
trigger output 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 BN

"DIGITAL STD > cdma2000 > STATE" = "ON"

Settings on the FSW
1. PRESET
2. "MODE > cdma2000 BTS"
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Meas 6: measuring the peak code domain error and the RHO factor

"AMPT > Reference level"= 0 dBm

"FREQ > Center frequency" = 878.49 MHz

"TRIG > External Trigger 1"

"MEAS CONFIG > Display Config > Peak Code Domain Error" (Window 1)

N o o M w

"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 dis-
played.

Displaying RHO

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 FSW always calcu-
lates this value automatically regardless of the code domain measurement performed.
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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Introduction

11 Remote commands for CDMA2000 mea-
surements

The following commands are required to perform measurements in CDMA2000 appli-
cations in a remote environment. It assumes that the FSW has already been set up for
remote operation in a network as described in the base unit manual.

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 FSW User Manual.

In particular, this includes:
® Managing Settings and Results, i.e. storing and loading settings and result data

® Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation

® Using the common status registers

After a short introduction to remote commands, the tasks specific to CDMA2000 appli-
cations are described here:

O INTrOAUCTION. ...t e e e e e e 127
®  COMMON SUFfIXES....uetiiiiiiii i e e 132
e Activating the measurement channel.............oooouiiiiiiccciii e, 132
o Selecting @ MeasUremMeNt ... ... 137
e Configuring code domain analySiS..........eeeieeiicumiiiiiiiieee e e 138
o Configuring RF Measurements. ..o 198
o Configuring the result diSplay.........cueiei i 199
e  Starting @ MEASUMEMENT........coi ittt e e e e e e e e e e e e e e aans 208
®  REtrieVING rESUIS....oceeeeeeeee e e e e e e e e e e e e e eeeees 212
®  GeNEral @NAIYSIS......cceeiiiiiiiiiccrer e e e aaaaaaaaaaeaees 234
e Importing and exporting I/Q data and resultS.........ccccceriiiiiiiii e, 244
e Configuring the secondary application data range (MSRA mode only)................ 246
o Querying the status regiSters. ... ... 248
o Deprecated COMMEANGS.......uuiiiiiiiii i e e e e e e e aaae s 251
e Programming examples for CDMA2000 BTS measurements............cccccvveeeeeennn.. 252

11.1 Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, usually, one or more param-
eters. 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.
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11.1.1

Introduction

A header contains one or more keywords, separated by a colon. Header and parame-
ters 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, they 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 FSW.

Remote command examples

Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

Conventions used in descriptions

The following conventions are used in the remote command descriptions:

® Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value, and it is the
result of a query.
Parameters required only for setting are indicated as "Setting parameters".
Parameters required only to refine a query are indicated as "Query parameters".
Parameters that are only returned as the result of a query are indicated as "Return
values".

® Conformity
Commands that are taken from the SCPI standard are indicated as "SCPI con-
firmed". All commands used by the FSW follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an "Asynchronous
command".

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as "*RST" values, if available.

® Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation

If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.
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Introduction

11.1.2 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 uppercase 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.

11.1.3 Numeric suffixes

Some keywords have a numeric suffix if the command can be applied to multiple
instances of an object. In that case, the suffix selects a particular instance (e.g. a mea-
surement window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you do not 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.

11.1.4 Optional keywords

Some keywords are optional and are only part of the syntax because of SCPI compli-
ance. You can include them in the header or not.

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<1l...4>]:Z00M:STATe
DISPlay:ZO0OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.
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11.1.5

11.1.6

11.1.6.1

Introduction

Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words 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.

SCPI parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, they are separated by a comma.

Example:
LAYout :ADD:WINDow Spectrum,LEFT,MTABle

Parameters can have different forms of values.

L N[0 TCT A (oY 2= U Y 130
L 1Yo ) [<F= 1 o TR 131
L O o P = Tox (= o [ = T 131
L I O o = = T3 (= = 1] o [ 132
L ] o Tt Qe F= | = T 132

Numeric values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent.
For 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. for discrete steps), the command
returns an error.

Instead of a number, you can also set numeric values with a text parameter in special
cases.

e  MIN/MAX
Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
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11.1.6.2

11.1.6.3

Introduction

e UP/DOWN
Increases or decreases the numeric value by one step. The step size depends on
the setting. Sometimes, you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. For physical quantities,
it applies the basic unit (e.g. Hz for 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

Sometimes, numeric values are returned as text.

® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

e NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned if errors
occur.

Boolean

Boolean parameters represent two states. The "on" state (logically true) is represented
by "ON" or the 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 O ("OFE™").

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 11.1.2, "Long and short form",
on page 129.

Querying text parameters

When you query text parameters, the system returns its short form.
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11.1.6.4

11.1.6.5

11.2

11.3

Activating the measurement channel

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. The data bytes follow. Dur-
ing the transmission of these data bytes, all end or other control signs are ignored until
all bytes are transmitted. #0 specifies a data block of indefinite length. The use of the
indefinite format requires an NL.*END message to terminate the data block. This format
is useful when the length of the transmission is not known or if speed or other consid-
erations prevent segmentation of the data into blocks of definite length.

Common suffixes

In the R&S FSW CDMA2000 Measurements application, the following common suf-
fixes are used in remote commands:

Table 11-1: Common suffixes used in remote commands in the R&S FSW CDMA2000 Measurements

application
Suffix Value range Description
<m> 1to4 (RF: 1to 16) Marker
<n> 1to 16 Window (in the currently selected channel)
<t> 1 (RF: 1to 6) Trace
<li> 1t08 Limit line

Activating the measurement channel

CDMA2000 measurements require a special application on the FSW. The measure-
ment is started immediately with the default settings.

User Manual 1173.9334.02 — 29 132



R&S®FSW-K82/-K83 Remote commands for CDMA2000 measurements

Activating the measurement channel

INSTrument:CREAtE:DUPLICALE. ........ceuieiiteeeiie et e et e et e et eeeeaaeas 133
INSTrument:CREAE[INEW].....cceeeiie et e e e e e e e e e e et e e e e e e e enne e e e e eenranns 133
INSTrument:CREAIEIREPLACE. ........ueeiei ettt et e e e e e eeanes 133
TN SR VT =Ygl ) = =Y (N 134
IN S T UM BN LIS T 2. et e ettt e e e e et e e e e e e eat e e e e e eeaaa e eeeeeesaan e eesesssannaeeerennnn 134
INSTIrUMENERENGIME. .. .cieiiiiieieee ettt e e e eettee e e e e ettt e s e e e e ee b e eeeeseataaeeeeeesntaaeaesensannaaaaees 136
NS Uy g L= a1 RS = =Yt | PO 136
SYSTem:PRESEt:CHANNEIEXEC] . i ittt e e e e e e e 136

INSTrument:CREate:DUPLicate

Duplicates the currently selected channel, i.e creates a new channel of the same type
and with the identical measurement settings. The name of the new channel is the
same as the copied channel, extended by a consecutive number (e.g. "IQAnalyzer" ->
"IQAnalyzer 2").

The channel to be duplicated must be selected first using the INST : SEL. command.
Is not available if the MSRA primary channel is selected.

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel named 'IQAnalyzer' and creates a new
channel named 'lQAnalyzer2'.

Usage: Event

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

Adds a measurement channel. You can configure up to 10 measurement channels at
the same time (depending on available memory).

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument :LIST?
on page 134.

<ChannelName> String containing the name of the channel.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.

Example: INST:CRE SAN, 'Spectrum 2°'

Adds a spectrum display named "Spectrum 2".

INSTrument:CREate:REPLace <ChannelName1>, <ChannelType>,
<ChannelName2>

Replaces a channel with another one.

Setting parameters:
<ChannelName1> String containing the name of the channel you want to replace.
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<ChannelType>

<ChannelName2>

Example:

Usage:

Activating the measurement channel

Channel type of the new channel.
For a list of available channel types, see TNSTrument : LIST?
on page 134.

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 INSTrument:LIST? on page 134).

Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", """, "?".

INST:CRE:REPL 'IQAnalyzer2',6IQ, 'IQAnalyzer'
Replaces the channel named "IQAnalyzer2" by a new channel of
type "IQ Analyzer" named "IQAnalyzer".

Setting only

INSTrument:DELete <ChannelName>

Deletes a channel.

If you delete the last channel, the default "Spectrum” channel is activated.

Setting parameters:
<ChannelName>

Example:

Usage:

INSTrument:LIST?

String containing the name of the channel you want to delete.
A channel must exist to delete it.

INST:DEL 'IQAnalyzer4'
Deletes the channel with the name 'lQAnalyzer4'.

Setting only

Queries all active channels. The query is useful to obtain the names of the existing
channels, which are required to replace or delete the channels.

Return values:
<ChannelType>,
<ChannelName>

Example:

Usage:
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For each channel, the command returns the channel type and
channel name (see tables below).

Tip: to change the channel name, use the ITNSTrument :
REName command.

INST:LIST?

Result for 3 channels:

'ADEM', "Analog Demod', 'IQ','IQ
Analyzer','IQ','IQ Analyzer2'

Query only
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Table 11-2: Available channel types and default channel names in Signal and Spectrum Analyzer

mode

Application <ChannelType> Default Channel name*)
parameter

Spectrum SANALYZER Spectrum
1XEV-DO BTS (R&S FSW-K84) BDO 1XEV-DO BTS
1XEV-DO MS (R&S FSW-K85) MDO 1XEV-DO MS
3GPP FDD BTS (R&S FSW-K72) BWCD 3G FDD BTS
3GPP FDD UE (R&S FSW-K73) MWCD 3G FDD UE
802.11ad (R&S FSW-K95) WIGIG 802.11ad
802.11ay (R&S FSW-K97) EDMG 802.11ay EDMG
Amplifier Measurements (R&S FSW-K18) AMPLifier Amplifier
AM/FM/PM Modulation Analysis (R&S FSW-K7) ADEM Analog Demod
Avionics (R&S FSW-K15) AVlonics Avionics
Bluetooth (R&S FSW-K8) BTO Bluetooth
c¢dma2000 BTS (R&S FSW-K82) BC2K CDMA2000 BTS
cdma2000 MS (R&S FSW-K83) MC2K CDMA2000 MS
DOCSIS 3.1 (R&S FSW-K192/193) DOCSis DOCSIS 3.1
Fast Spur Search (R&S FSW-K50) SPUR Spurious
GSM (R&S FSW-K10) GSM GSM
HRP UWB (R&S FSW-K149) uwB HRP UWB
1/Q Analyzer 1Q 1Q Analyzer
LTE (R&S FSW-K10x) LTE LTE
Multi-Carrier "Group Delay" (R&S FSW-K17) MCGD MC "Group Delay"
NB-loT (R&S FSW-K106) NIOT NB-loT
Noise (R&S FSW-K30) NOISE Noise
5G NR (R&S FSW-K144) NR5G 5G NR
OFDM VSA (R&S FSW-K96) OFDMVSA OFDM VSA
OneWeb (R&S FSW-K201) OWEB OneWeb
Phase Noise (R&S FSW-K40) PNOISE Phase Noise
Pulse (R&S FSW-K6) PULSE Pulse
"Real-Time Spectrum" RTIM "Real-Time Spectrum"
TD-SCDMA BTS (R&S FSW-K76) BTDS TD-SCDMA BTS
TD-SCDMA UE (R&S FSW-K77) MTDS TD-SCDMA UE
*) If the specified name for a new channel already exists, the default name, extended by a sequential num-
ber, is used for the new channel.
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Application <ChannelType> Default Channel name*)
parameter

Transient Analysis (R&S FSW-K60) TA Transient Analysis

Verizon 5GTF Measurement Application (V5GTF, V5GT V5GT

R&S FSW-K118)

VSA (R&S FSW-K70) DDEM VSA

WLAN (R&S FSW-K91) WLAN WLAN

*) If the specified name for a new channel already exists, the default name, extended by a sequential num-
ber, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>
Renames a channel.

Setting parameters:
<ChannelName1>  String containing the name of the channel you want to rename.

<ChannelName2> String containing the new channel name.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", "*", "?".

Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3'
Renames the channel with the name 'IQAnalyzer2' to 'lQAna-
lyzer3'.

Usage: Setting only

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 133.

For a list of available channel types see TNSTrument :LIST? on page 134.

Parameters:

<ChannelType> BC2K
cdma2000 BTS option, FSW-K82
MC2K

cdma2000 MS option, FSW-K83

SYSTem:PRESet:CHANnNel[:EXEC]

Restores the default instrument settings in the current channel.
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11.4

Selecting a measurement

Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'

Selects the channel for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual operation: See "Preset Channel" on page 54

Selecting a measurement

The following commands are required to define the measurement type in a remote
environment. For details on available measurements see Chapter 3, "Measurements
and result displays", on page 14.

CONFigure:CDPower[:BTS]:MEASUIEMENT......cccccieeeeeeeieeeeeeeeeeeeeeeee e e e e e e e e e e e e e 137

CONFigure:CDPower[:BTS]:MEASurement <Measurement>

Selects the RF measurement type (with predefined settings according to the
CDMA2000 standard).

Parameters:
<Measurement> POWer | ACLR | MCACIr | ESPectrum | OBANdwidth |
OBWidth | CDPower | CCDF

ACLR
Adjacent-Channel Power measurement

CCDF

measurement of the complementary cumulative distribution
function (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.
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Manual operation: See "Power" on page 30
See "Channel Power ACLR" on page 30
See "Spectrum Emission Mask" on page 31
See "Occupied Bandwidth" on page 32
See "CCDF" on page 33
See "Creating a New Channel Table from the Measured Signal
(Measure Table)" on page 87

11.5 Configuring code domain analysis

L IS o g =1 e L=t o o] 1T o SRR 138
e Configuring the data input and output............cooeiiiiiiiicc e, 143
o Frontend configuration..............oooiiiiiiiiiii e ————— 165
e Configuring triggered MeasuremMents...........ooiiiiiiiiiiiiie e 174
L ST 1o o =1 ez=T o) (0 [ o TSP 182
L J O F= o 1= e 1= 1= o1 11 1SR 183
®  SWEEP SEHINGS. ittt a e e e aaaaaeaaan 190
@  AUtOMALIC SEtNGS...cci i e ——————— 191
@  EValuation FANQE....ccccoi i it —————— 194
e Code domain analysis SEtiNGS......ccuuiiiiiiiiiaie e 195

11.5.1 Signal description

The signal description provides information on the expected input signal.

o BTS signal desCriplioN.......uuuuiuiicieie e e e e e e e e e e e e eeeees 138
®  MS SigNal deSCrIPHION. ......eeiiiiiiee et e e 141

11.5.1.1 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 multi-
ple antennas", on page 42.

CONFigure:CDPower[:BTS]:MCARYrier:FILTer:COFREQUENCY.......cceeereerreieeeeereeriieeeeeeernnnnnns 138
CONFigure:CDPower[:BTS:MCARIIer:FILTEr:ROFF .......coiiiiieiicee ettt eeraees 139
CONFigure:CDPower[:BTS]:MCARIErFILTEr:STATE].....cceeeeeeeeeeeeeeeeeeeeeeretne e 139
CONFigure:CDPower[:BTS:MCARIIErFILTENTYPE.......ci it e e e e 140
CONFigure:CDPower[:BTS:MCARIEHMALGO. ....cccceeieiieeeeeeeeeiie e e e s et e e e e e e eanne s e e e eeeanaes 140
CONFigure:CDPower[:BTS]:MCARIEI:STATE]....cceeeeeeeerrninrnnnnaaaaaaaeseeeeeeeaaaaeeeeeeeeeeeenensnnes 140
[SENSE:]CDPOWEIANTENNG. ......cceeeeieieeeieeereretrtrir i raaeaeseseeeeeaeasaaesesesereressrsrsrrararasannnnnns 141
[SENSE:]CDPOWEPNOFTSEL. .. .ciiiiiiiieieeeieitiie e e e et ee e e e et e e e e e e eab e e e e e eeasaeeeaeeerbanaeaaees 141

CONFigure:CDPower[:BTS]:MCARrier:FILTer:COFRequency <Frequency>
Sets the cut-off frequency for the RRC filter.
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Parameters:
<Frequency>

Example:

Manual operation:

Configuring code domain analysis

Range: 0.1 MHz to 2.4 MHz
*RST: 1.25
Default unit: HZ

CONF:CDP:MCAR ON
Activates multicarrier mode
CONF:CDP:MCAR:FILT ON

Activates an additional filter for multicarrier 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
See "Cut Off Frequency" on page 57

CONFigure:CDPower[:BTS]:MCARrier:FILTer:ROFF <RollOffFactor>
Sets the roll-off factor for the RRC filter.

Parameters:
<RollOffFactor>

Example:

Manual operation:

Range: 0.01 to 0.99
*RST: 0.02

CONF:CDP:MCAR ON
Activates multicarrier mode
CONF:CDP:MCAR:FILT ON

Activates an additional filter for multicarrier 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 "Roll-Off Factor" on page 57

CONFigure:CDPower[:BTS]:MCARrier:FILTer[:STATe] <State>

Activates or deactivates the usage of a filter for multicarrier measurements.

Parameters:
<State>

Example:

Manual operation:
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ON|OFF[1]0
*RST: 0
CONF:CDP:MCAR ON

Activates multicarrier mode
CONF:CDP:MCAR:FILT OFF

Activates an additional filter for multicarrier measurements

See "Multicarrier Filter" on page 56
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CONFigure:CDPower[:BTS]:MCARrier:FILTer:TYPE <Type>
Sets the filter type to be used in multicarrier 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> LPASs | RRC

*RST: LPAS
Example: CONF:CDP:MCAR ON

Activates multicarrier mode
CONF:CDP:MCAR:FILT ON

Activates an additional filter for multicarrier measurements
CONF:CDP:MCAR:FILT:TYPE RRC

Activates the RRC filter

Manual operation: See "Filter Type" on page 56
See "Roll-Off Factor" on page 57
See "Cut Off Frequency" on page 57

CONFigure:CDPower[:BTS]:MCARrier:MALGo <State>

Activates or deactivates the enhanced algorithm for the filters in multicarrier mode.

Parameters:

<State> ON|OFF|1]0
*RST: 1

Example: CONF:CDP:MCAR ON

Activates multicarrier mode
CONF:CDP:MCAR:FILT ON

Activates an additional filter for multicarrier measurements
CONF:CDP:MCAR:MALG OFF

Deactivates the enhanced algorithm

Manual operation: See "Enhanced Algorithm" on page 56

CONFigure:CDPower[:BTS]:MCARrier[:STATe] <State>

Activates or deactivates the multicarrier mode.

Parameters:

<State> ON|OFF|1]0
*RST: 0

Example: CONF:CDP:MCAR ON

Activates the multicarrier settings.

Manual operation: See "Multicarrier" on page 56
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11.5.1.2

Configuring code domain analysis

[SENSe:]CDPower:ANTenna <AntennaState>

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 43.

Parameters:
<AntennaState> 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 56.

Example: CDP:ANT 2
Selects antenna 2.

Manual operation: See "Antenna Diversity - Antenna Number" on page 56

[SENSe:]CDPower:PNOFfset <Offset>

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 operation: See "PN Offset" on page 56

MS signal description

The following commands describe the input signal in MS measurements.

For more information see "Long code scrambling” on page 41.

Useful commands for describing MS signals described elsewhere:

® CONFigure:CDPower[:BTS]:MCARrier:FILTer:COFRequency on page 138
® CONFigure:CDPower[:BTS]:MCARrier:FILTer:ROFF on page 139

® CONFigure:CDPower [:BTS]:MCARrier:FILTer:TYPE on page 140

® CONFigure:CDPower[:BTS]:MCARrier:FILTer[:STATe] on page 139

® (CONFigure:CDPower[:BTS]:MCARrier:MALGo on page 140

® CONFigure:CDPower [:BTS]:MCARrier[:STATe] on page 140
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Remote commands exclusive to describing MS signals:

[SENSE:|CDPOWErLCODEIMASK . .. .iiieeeeeeeeeee ettt e s e s e e e e e e e e e e aaaaeaeeeeeeeneeees 142
[SENSe:]CDPOWEr:LCODEIMODE.......uuututuiiiieieieieeeeeeeeeeereeeereeeeeesrsrsrarr———— e aeeaaaaees 142
[SENSE:]CDPOWENLCODEIOFFSEL.....cciutieiieeiieiiieeeeeettce e e e et e e e e eete e e e e e e eeb s e e e eeerananes 142

[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; *WAT

'Start measurement with synchronization

Manual operation: See "Long Code Mask" on page 58

[SENSe:]CDPower:LCODe:MODE <Mode>

Selects the mode of the long code generation.

Parameters:

<Mode> STANdard | ESG101
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 operation: See "Long Code Generation" on page 59

[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).

Is ignored if [SENSe: ] CDPower : LCODe : MODE is set to O.
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11.5.2

11.5.2.1

Configuring code domain analysis

Parameters:

<CodeOffset> Offset in chips in hexadecimal format with a 52-bit resolu-
tion. The chips offset is calculated as follows: tSinceS-
tartGPS * 1.2288 MChips/s, where tSinceStartGPS is defined
in seconds.
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:0OFFS '#H258000"

'Define long code offset
INIT; *WAI

'Start measurement with synchronization

Manual operation: See "Long Code Offset" on page 58

Configuring the data input and output

The following commands are required to configure data input and output. For more
information see Chapter 6.2.3, "Data input and output settings", on page 60.

@ REF INMPUL e e e e e e e e e e e e e e e e e e e e e eeeeeeeesaararananaaas 143
o  Configuring file INPUL.........ooiiii e e 147
e Remote commands for the Digital Baseband interface (FSW-B17)...........c.......... 149
e Configuring input via the optional Analog Baseband interface...............c.c...oo..... 156
0 Setting UP ProbES. ... 158
o  Configuring the OULPULS.......ciiiii e e e eeeeeens 164
RF input

INPut:ATTenuation:PROTECHON:RESEL.........ceeeiieeeieiiiiiiicccieieie s e e e e e e e e e e e eeeeeeeeeeeeaeeennnnnnnaas 144
I U R 010 ] N 1= Lo 144
INP UL COUPIING . -ttt ettt ettt et ettt e et et et e e et e et e eea e eeeeenn s eanaeeaaeeneannaeennns 144
L UL A I o 145
INPUL FILTErHPASS[ISTATE]. ..t aeaaaaeae e et e e e ee e e e e e e eeee et eeetaeeentne e aeaeaeeeeeeeaaaaaeeaeeeeeeennenees 145
INPUL FILTEN Y G STATEL. et ettuee et e ettt e ettt e e e ettt e e e e e e e s e e e eeta e e e e e e eean s e e e eeebnaneaas 145
I U 1YL= =Ya =T Tt 146
I S Yo SN 146
INP UL TY PE . . et ettt ettt et et et e et e ea e ea et e e e aeaa e eeaaeeneennaeennaen 147
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INPut:ATTenuation:PROTection:RESet

Resets the attenuator and reconnects the RF input with the input mixer for the FSW
after an overload condition occurred 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 FSW base unit user manual).
The command works only if the overload condition has been eliminated first.

Example: INP:ATT:PROT:RES

INPut:CONNector <ConnType>
Determines which connector the input for the measurement is taken from.

Parameters:

<ConnType> RF
RF input connector
AlQl
Analog Baseband | connector
This setting is only available if the "Analog Baseband" interface
(FSW-B71) is installed and active for input. It is not available for
the FSW67 or FSW85.
For more information on the "Analog Baseband" interface (FSW-
B71), see the FSW I/Q Analyzer and 1/Q Input User Manual.

RFPRobe
Active RF probe

*RST: RF

Example: INP:CONN RF
Selects input from the RF input connector.

Manual operation: See "Input Connector" on page 63

INPut:COUPIling <CouplingType>
Selects the coupling type of the RF input.

The command is not available for measurements with the optional "Digital Baseband"

interface.
Parameters:
<CouplingType> AC | DC
AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC
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Manual operation: See "Input Coupling" on page 62

INPut:DPATh <DirectPath>

Enables or disables the use of the direct path for frequencies close to 0 Hz.
Parameters:

<DirectPath> AUTO | OFF

AUTO | 1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.

OFF | 0
The analog mixer path is always used.

Example: INP:DPAT OFF

Manual operation: See "Direct Path" on page 62

INPut:FILTer:HPASs[: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 FSW to measure the harmon-
ics for a DUT, for example.

Requires an additional high-pass filter hardware option.

(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 suppressed sufficiently by the YIG-preselector, if available.)

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILT:HPAS ON

Turns on the filter.

Manual operation: See "High Pass Filter 1 to 3 GHz" on page 63

INPut:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.
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Manual operation: See "YIG-Preselector" on page 63

INPut:IMPedance <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.

The command is not available for measurements with the optional "Digital Baseband"

interface.
Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 62

INPut:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the FSW.

If no additional input options are installed, only RF input is supported.

For FSW85 models with two RF input connectors, you must select the input connector
to configure first using TNPut : TYPE.

Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
FlQ
1/Q data file
Not available for Input2.
DIQ
Digital IQ data (only available with optional "Digital Baseband"
interface)
For details on 1/Q input see the FSW I/Q Analyzer User Manual.
Not available for Input2.
AlQ
Analog Baseband signal (only available with optional "Analog
Baseband" interface)
Not available for Input2.
*RST: RF
Example: INP:TYPE INP1

For FSW85 models with two RF input connectors: selects the
1.00 mm RF input connector for configuration.
INP:SEL RF
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11.5.2.2

Configuring code domain analysis

Manual operation: See "Radio Frequency State" on page 62
See "I/Q Input File State" on page 64

INPut:TYPE <Input>
The command selects the input path.

Parameters:
<Input> INPUT1
Selects RF input 1.
1 mm [RF Input] connector

INPUT2

Selects RF input 2.

For FSW85 models with two RF input connectors:
1.85 mm [RF2 Input] connector

For all other models: not available

*RST: INPUT1

Example: /[Select input path
INP:TYPE INPUTI1

Manual operation: See "Radio Frequency State" on page 62
Configuring file input

The following commands are required to define input from a file.

Useful commands for configuring file input described elsewhere:
® INPut:SELect on page 146

Remote commands exclusive to configuring input from files:

INPUL FILEPAT H. et e et et e e e e e e e e e e s e e n e e s e e e e en s ennnens 147
MMEMOrY:LOAD:IQ:STREEM....cceieeerieietennnnnaaaaaaeaeeeeeeeaaaeaeteereeeenraeeessernnnnnnnaaaaaaeaeeasees 148
MMEMory:LOAD:IQ:STREAM:IAUTO.....ccieiiieeeeeieieieietiteeeesaese s e e e e e eaaeaeeeeeeeeeeeeeennensnnnnnnnnnn 148
MMEMory:LOAD:IQ:STREAMILIST 2. e i i ei ettt e s e e e e e e e e e e e e e e e e e eeeeseeeeenenrnnes 149
TRACe:IQ:FILE:REPetition:COUNL..... .ottt e e e 149

INPut:FILE:PATH <FileName>[, <AnalysisBW>]
Selects the 1/Q data file to be used as input for further measurements.

The 1/Q data file must be in one of the following supported formats:

e _.ig.tar

e .igw
® _.Csv
® _mat
e WV

e _aid
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Only a single data stream or channel can be used as input, even if multiple streams or
channels are stored in the file.

For some file formats that do not provide the sample rate and measurement time or
record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.

Parameters:

<FileName> String containing the path and name of the source file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .iqg.tar.
For .mat files, Matlab® v4 is assumed.

<AnalysisBW> Optionally: The analysis bandwidth to be used by the measure-
ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.
Default unit: HZ

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'
Uses 1/Q data from the specified file as input.

Example: //Load an IQW file

INP:SEL:FIQ

INP:FILE:PATH 'C:\R S\Instr\user\data.iqw'
//Define the sample rate

TRAC:IQ:SRAT 10MHz

//Define the measurement time
SENSe:SWEep:TIME 0.001001

//Start the measurement

INIT:IMM

Manual operation: See "Select I/Q data file" on page 65

MMEMory:LOAD:IQ:STReam <Channel>

Only available for files that contain more than one data stream from multiple channels:
selects the data stream to be used as input for the currently selected channel.

Automatic mode (MMEMory : LOAD: IQ: STReam: AUTO) is set to OFF.

Parameters:
<Channel> String containing the channel name.
Example: MMEM: LOAD:IQ:STR?

//Result: 'Channell', 'Channel?2’
MMEM:LOAD:IQ:STR 'Channel?2'

MMEMory:LOAD:IQ:STReam:AUTO <State>

Only available for files that contain more than one data stream from multiple channels:
automatically defines which data stream in the file is used as input for the channel.

Parameters:
<State> ON|OFF |01
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OFF | 0
The data stream specified by MMEMory : LOAD: TQ: STReam is
used as input for the channel.

ON |1

The first data stream in the file is used as input for the channel.
Applications that support multiple data streams use the first data
stream in the file for the first input stream, the second for the
second stream etc.

*RST: 1

MMEMory:LOAD:IQ:STReam:LIST?
Returns the available channels in the currently loaded input file.

Example: MMEM:LOAD:IQ:STR?
//Result: 'Channell', 'Channel?2’

Usage: Query only

TRACe:IQ:FILE:REPetition:COUNt <RepetitionCount>

Determines how often the data stream is repeatedly copied in the I/Q data memory. If
the available memory is not sufficient for the specified number of repetitions, the larg-
est possible number of complete data streams is used.

Parameters:
<RepetitionCount> integer

Example: TRAC:IQ:FILE:REP:COUN 3

Manual operation: See "File Repetitions" on page 65

11.5.2.3 Remote commands for the Digital Baseband interface (FSW-B17)

The following commands are required to control the "Digital Baseband" interface
(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 153.

e Configuring digital I/Q input and outpUL..........coiiii e 149
o STATus:QUEStionable:DIQ register.......ooiiiiiiiiee e 153

Configuring digital 1/Q input and output

Remote commands exclusive to digital I/Q data input and output

INPULDIQICDEVICE. .. ettt ettt ettt et et e e e et e et e et e e e e e e e e e aeeaaeen 150
INPUt:DIQ:RANGEICOUPIING. ... et ettt ettt ettt e e e et e e e e e e e e e e e eaa e eeaeen 150
INPUt:DIQ:RANGE[IUPPEI. ... ceeeeeieie e e e et e e e e e e e ee ettt s s s s e s e e e e e e eaaaaaeeeeeeeeeennnnnes 150
INPUt:DIQ:RANGE[:UPPEIT:AUTO....cuuuiitiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeesssresssssnnnnnnaaeseseeaaaaaes 150
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INPUt:DIQ:RANGE[:UPPEI:UNIT .. ettt e e e e e e e e e e e e eeas 151
1N 0 O TR A = 151
INPUEDIQ:SRATEIAUTO. ... et e ettt e e e ettt e e e e et e e s e e e e et s e e e e eaaan s e e e eestaneeaeeeennanaeas 151
(@ U  T o ] S 1 =Y S 151
OUTPULSUP > DIQ:CDEVICE 2.t et eeeeeteeieee ettt ee e e e e ettee s e e e e ettt eeeeeeeestaaeaeseetanaeeeesssrannsaesenes 152

INPut:DIQ:CDEVice

Queries the current configuration and the status of the digital 1/Q input from the
optional "Digital Baseband" interface.

For details see the section "Interface Status Information" for the optional "Digital Base-
band" interface in the FSW 1/Q Analyzer User Manual.

Return values:
<Value>

Example: INP:DIQ:CDEV?
Result:
1,SMW200A,101190,BBMM 1 OUT,
100000000,200000000, Passed, Passed, 1, 1. #QONAN

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.

Is only available if the optional "Digital Baseband" interface is installed.

Parameters:
<State> ON|OFF|1]|0

*RST: 0

INPut:DIQ:RANGe[:UPPer] <Level>

Defines or queries the "Full Scale Level", i.e. the level that corresponds to an 1/Q sam-
ple with the magnitude "1".

Is only available if the optional "Digital Baseband" interface is installed.

Parameters:

<Level> Range: 1uV to 7.071V
*RST: 1V
Default unit: DBM

INPut:DIQ:RANGe[:UPPer]:AUTO <State>

If enabled, the digital input full scale level is automatically set to the value provided by
the connected device (if available).

Is only available if the optional "Digital Baseband" interface is installed.
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Parameters:
<State> ON|OFF|1]|0

*RST: 0

INPut:DIQ:RANGe[:UPPer]:UNIT <Level>

Defines the unit of the full scale level. The availability of units depends on the mea-
surement application you are using.

Is only available if the optional "Digital Baseband" interface is installed.

Parameters:
<Level> DBM | DBPW | WATT | DBUV | DBMV | VOLT | DBUA | AMPere

*RST: Volt

INPut:DIQ:SRATe <SampleRate>

Specifies or queries the sample rate of the input signal from the optional "Digital Base-
band" interface.

Parameters:

<SampleRate> Range: 1Hz to 20 GHz
*RST: 32 MHz
Default unit: HZ

Example: INP:DIQ:SRAT 200 MHz

INPut:DIQ:SRATe:AUTO <State>

If enabled, the sample rate of the digital 1/Q input signal is set automatically by the con-
nected device.

Is only available if the optional "Digital Baseband" interface is installed.

Parameters:
<State> ON|OFF|1]0

*RST: 0

OUTPut:DIQ[:STATe] <State>

Turns continuous output of I/Q data to the optional "Digital Baseband" interface on and
off.

Using the digital input and digital output simultaneously is not possible.

If digital baseband output is active, the sample rate is restricted to 100 MHz (200 MHz
if enhanced mode is possible; max. 160 MHz bandwidth).

Parameters:
<State> ON|OFF |01
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OFF | 0
Switches the function off

ON |1
Switches the function on

Example: OUTP:DIQ ON

Manual operation: See "Digital Baseband Output" on page 67

OUTPut<up>:DIQ:CDEVice?

Queries the current configuration and the status of the digital 1/Q data output to the
optional "Digital Baseband" interface.

Suffix:
<up>

Return values:

<ConnState> Defines whether a device is connected or not.
0
No device is connected.
1
A device is connected.
<DeviceName> Device ID of the connected device
<SerialNumber> Serial number of the connected device
<PortName> Port name used by the connected device
<SampleRate> Current data transfer rate of the connected device in Hz

<MaxTransferRate> Maximum data transfer rate of the connected device in Hz
<ConnProtState> State of the connection protocol which is used to identify the
connected device.
Not Started
Has to be Started
Started
Passed
Failed
Done
<PRBSTestState> State of the PRBS test.
Not Started
Has to be Started
Started
Passed
Failed
Done

<NotUsed> to be ignored
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<Placeholder> for future use; currently "0"
Example: OUTP:DIQ:CDEV?
Result:

1,SMW200A,101190,CODER 1 IN,
0,200000000, Passed, Done, 0,0

Usage: Query only

Manual operation: See "Output Settings Information" on page 67
See "Connected Instrument" on page 67

STATus:QUEStionable:DIQ register

This register contains information about the state of the digital 1/Q input and output.
This register is used by the optional "Digital Baseband" interface.

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 154 and STATus:QUEStionable:DIQ[:EVENt]?

on page 155.
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 bit is set while the connection between analyzer and digital baseband data signal
source (e.g. R&S SMW) 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 SMW) is established.
3 Digital I/Q Input PLL unlocked

This bit is set if the PLL of the Digital 1/Q input is out of lock due to missing or unstable

clock provided by the connected Digital I/Q TX device. To solve the problem the Digital I/1Q

connection has to be newly initialized after the clock has been restored.

4 Digital I/Q Input DATA Error

This bit is set if the data from the Digital 1/Q input module is erroneous. Possible reasons:

®  Bit errors in the data transmission. The bit will only be set if an error occurred at the
current measurement.

®  Protocol or data header errors. May occur due to data synchronization problems or
vast transmission errors. The bit will be set constantly and all data will be erroneous.
To solve the problem the Digital I/Q connection has to be newly initialized.

NOTE: If this error is indicated repeatedly either the Digital I/Q LVDS connection cable or

the receiving or transmitting device might be defect.

5 Not used
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Bit No. Meaning

6 Digital I/Q Input FIFO Overload

This bit is set if the sample rate on the connected instrument is higher than the input sam-
ple rate setting on the FSW. Possible solution:

®  Reduce the sample rate on the connected instrument

® Increase the input sample rate setting on the FSW

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 SMW) 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 SMW) is established.

11 Digital I/Q Output FIFO Overload

This bit is set if an overload of the Digital I/Q Output FIFO occurred. This happens if the
output data rate is higher than the maximal data rate of the connected instrument. Reduce
the sample rate to solve the problem.

12-14 Not used

15 This bit is always set to 0.
STATus:QUEStionable:DIQ:CONDITION?. .....cuiiiiieiieteceee et e e e e e e e e e e e enrenennes 154
STATUS:QUESHIONADIE:DIQIENABIE. .. ... ittt e et e e e s e e e e eans 154
STATus:QUEStionable:DIQ:INTRANSIION. ....cuiieieieieieeeee e e e e e e e e e eaas 155
STATuUs:QUEStioNable:DIQ:PTREANSIHION. ...uuieieii et e et e e e e e e e eans 155
STATUS:QUESHIONADbIE:DIQLEVENL] 2. .uvutiutitieiieeieieieeeeeeeeeee e eeeeeeeeveersr b e e e s e e e e aeaeas 155

STATus:QUEStionable:DIQ:CONDition? <ChannelName>

Reads out the CONDition section of the STATus : QUEStionable:DIQ:CONDition
status register.

The command does not delete 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:COND?

Usage: Query only

STATus:QUEStionable:DIQ:ENABIe <BitDefinition>, <ChannelName>
Controls the ENABIe part of a register.
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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:

<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:NTRansition <BitDefinition>,<ChannelName>
Controls the Negative TRansition part of a register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-
ter. 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:
<BitDefinition> Range: 0 to 65535

STATus:QUEStionable:DIQ:PTRansition <BitDefinition>,<ChannelName>
Controls the Positive TRansition part of a register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated regis-
ter. 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:
<BitDefinition> Range: 0 to 65535

STATus:QUEStionable:DIQ[:EVENt]? <ChannelName>

Queries the contents of the "EVENTt" section of the STATus:QUEStionable:DIQ reg-
ister for IQ measurements.

Readout deletes the contents of the "EVENt" section.
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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

11.5.2.4 Configuring input via the optional Analog Baseband interface
The following commands are required to control the optional "Analog Baseband" inter-
face in a remote environment. They are only available if this option is installed.

For more information on the "Analog Baseband" interface, see the FSW I/Q Analyzer
User Manual.

Useful commands for Analog Baseband data described elsewhere:
® TINP:SEL AIQ (see INPut:SELect on page 146)
® [SENSe:]FREQuency:CENTer on page 165

Commands for the Analog Baseband calibration signal are described in the FSW User
Manual.

Remote commands exclusive to Analog Baseband data input and output

INPUL IQ:BALANCEA[STATEL ..ttttttiieeeeetiitie st e e eeetes e e e s e etase s e e e s eea s e s s eeesaa e e e seaes s e eaeeernnnnns 156
INPULIQ:FULLSCAIE:AUTO. ettt et e e e s e et et s e s e e a e aaeneans 157
INPULIQ:FULLSCAIE[:LEVEI].. . e e e e e e e e e e e e e eans 157
1 LU O N I = PN 157
CALibration: AlQ:HATIMING[:STATE]. ... .uuaaaaaeieeeeeeeeeeeeeeeeeeeeeeeeeeeetnennaaaaaa e e e e e e eeaaaaaaeeeees 158

INPut:lIQ:BALanced[:STATe] <State>

Defines whether the input is provided as a differential signal via all 4 Analog Baseband
connectors or as a plain I/Q signal via 2 single-ended lines.

Parameters:
<State> ON|OFF|1]0

ON |1
Differential

OFF | 0
Single ended

*RST: 1

Example: INP:IQ:BAL OFF
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INPut:IQ:FULLscale:AUTO <State>

Defines whether the full scale level (i.e. the maximum input power on the Baseband
Input connector) is defined automatically according to the reference level, or manually.

Parameters:
<State> ON |1
Automatic definition
OFF | 0
Manual definition according to TNPut:1Q:FULLscale|:
LEVel] on page 157
*RST: 1
Example: INP:IQ:FULL:AUTO OFF

INPut:IQ:FULLscale[:LEVel] <PeakVoltage>

Defines the peak voltage at the Baseband Input connector if the full scale level is set to
manual mode (see INPut:IQ:FULLscale:AUTO on page 157).

Parameters:
<PeakVoltage> 025V |05V |1V |2V

Peak voltage level at the connector.
For probes, the possible full scale values are adapted according
to the probe's attenuation and maximum allowed power.

*RST: 1V
Default unit: V

Example: INP:IQ:FULL 0.5V

INPut:IQ:TYPE <DataType>
Defines the format of the input signal.

Parameters:
<DataType> Q|lQ

1Q

The input signal is filtered and resampled to the sample rate of
the application.

Two input channels are required for each input signal, one for
the in-phase component, and one for the quadrature compo-
nent.

I

The in-phase component of the input signal is filtered and
resampled to the sample rate of the application. If the center fre-
quency is not 0, the in-phase component of the input signal is
down-converted first (Low IF I).
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Q

The quadrature component of the input signal is filtered and
resampled to the sample rate of the application. If the center fre-
quency is not 0, the quadrature component of the input signal is
down-converted first (Low IF Q).

*RST: 1Q

Example: INP:IQ:TYPE Q

CALibration:AlQ:HATiming[:STATe] <State>

Activates a mode with enhanced timing accuracy between analog baseband, RF and
external trigger signals.

For more information, see the FSW 1/Q Analyzer and I/Q Input User Manual.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CAL:AIQ:HAT:STAT ON

11.5.2.5 Setting up probes

Modular probes can be connected to the RF input connector of the FSW.
For details see the FSW User Manual.

Probes can also be connected to the optional "Baseband Input" connectors, if the
"Analog Baseband" interface ( option FSW-B71) is installed.

[SENSe:]IPROBE<pb>:ID:PARTNUMDEI?. . .ciiiiieieeeieeeeeeeieeeeeeeeetee e ee s e e e e e e e eaeaaeeaeeeees 158
[SENSEe:]PROBE<PD>:ID:SRNUMDEI?.....ciieiiitiiieeeeeeiee e e e e eeetee e e e e e etaeeeeeeseetaeeeeseesanaaeeaaes 159
[SENSe:]PROBEe<pb>:SETUP:ATTRALO. ...cevuuieieeeiiiteieeeeeetttieeeeeeeetieeeeeeeeeraeeeeeerensaeeaeeenes 159
[SENSE:]PROBE<PD>:SETUD:CMOFTSEL. ... vveeeeeeeereeeeeeeseeeseeeeeeeeeeseeeseseseseseseseseseseeeananans 160
[SENSE:JPROBE<PD>:SETUD:DMOFFSEL. . .vveeereseseeseeeseeeeseeeeeseeseseseeseseseseseseseeseeeseseees 160
[SENSE:JPROBE<PD>:SETUPIMODE. ... .vveeeeeeteeeseeeeeeeereseesesesseseseneesesesseseeseseneseesesesseeens 161
[SENSe:IPROBE<pb>:SETUP:INAME?.....cciitiieiuintaaaaaaeaeeeeeeeeeaaeeeaeeereeeeeeeeeeesennnnnnnaaanans 161
[SENSe:]PROBe<pb>:SETUP:NMOFTSEL.......cceverrrrrriririiiiiiaeieieeeeeeeeeeeeeeeeseseeeeeeesersrseranana 161
[SENSe:]PROBEe<pb>:SETUP:PMODE......uuciiiiiieiiiiieeeeeeeteeeeeeeeetee e e e e eeeba e e e e eeeabe e e e e e eeenas 162
[SENSE:]PROBE<PD>:SETUD:PMOFFSEL..... . eeeeeeeeereseseseseeeeeseeeeeeeeeeseseseseseseseseseseseeeaeeens 162
[SENSE:]PROBESPD>:SETUD:STATE? . eveereeeeeeeereeresesessesesesseseeseeseessessesseseeeseessessesseseenses 163
[SENSE:JPROBESPD> SETUD: TYPEZ..eeeeteeeeteeeseeeeeeeeeeeeeeeseseeseeeeeesaseseseeseseseesesesesseseeesens 163

[SENSe:]PROBe<pb>:ID:PARTnumber?
Queries the R&S part number of the probe.
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Suffix:

<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q

3=RF
Return values:
<PartNumber>
Example: //Query part number
PROB3:ID:PART?
Usage: Query only

[SENSe:]PROBe<pb>:ID:SRNumber?
Queries the serial number of the probe.

Suffix:

<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q

3=RF
Return values:
<SerialNo>
Example: //Query serial number
PROB3:ID:SRN?
Usage: Query only

[SENSe:]PROBe<pb>:SETup:ATTRatio <AttenuationRatio>

Defines the attenuation applied to the input at the probe. This setting is only available
for modular probes.

Suffix:

<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q
3=RF

Parameters:

<AttenuationRatio> 10
Attenuation by 20 dB (ratio= 10:1)

2
Attenuation by 6 dB (ratio= 2:1)
*RST: 10

Default unit: DB
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[SENSe:]PROBe<pb>:SETup:CMOFfset <CMOffset>

Sets the common mode offset. The setting is only available if a differential probe in
CM-mode is connected to the FSW.

If the probe is disconnected, the common mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the FSW User Manual.

Suffix:
<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q
3=RF
Parameters:
<CMOffset> Offset of the mean voltage between the positive and negative
input terminal vs. ground
Range: -16V to +16 V

Default unit: V

[SENSe:]PROBe<pb>:SETup:DMOFfset <DMOffset>

Sets the DM-mode offset. The setting is only available if a modular probe in DM-mode
is connected to the FSW.

If the probe is disconnected, the DM-mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the FSW User Manual.

Suffix:
<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q
3=RF
Parameters:
<DMOffset> Voltage offset between the positive and negative input terminal

Default unit; V
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[SENSe:]PROBe<pb>:SETup:MODE <Mode>

Suffix:

<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q
3=RF

Parameters:
<Mode> RSINgle | NOACtion

RSINgle
Run single: starts one data acquisition.

NOACtion
Nothing is started on pressing the micro button.

[SENSe:]PROBe<pb>:SETup:NAME?
Queries the name of the probe.

Suffix:

<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q

3=RF
Return values:
<Name> String containing the name of the probe.
Example: //Query name of the probe

PROB3:SET:NAME?

Usage: Query only

[SENSe:]PROBe<pb>:SETup:NMOFfset <NMOffset>

Sets the N-mode offset. The setting is only available if a modular probe in N-mode is
connected to the FSW. The maximum voltage difference between the positive and neg-
ative input terminals is 16 V.

If the probe is disconnected, the N-mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the FSW User Manual.
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Suffix:
<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q
3=RF
Parameters:
<NMOffset> The voltage offset between the negative input terminal and
ground.

Default unit: V

[SENSe:]PROBe<pb>:SETup:PMODe <Mode>
Determines the mode of a multi-mode modular probe.
For details see the FSW User Manual.

Suffix:
<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q
3=RF
Parameters:
<Mode> CM|DM | PM | NM
DM
Voltage between the positive and negative input terminal

CM
Mean voltage between the positive and negative input terminal
vs. ground

PM
Voltage between the positive input terminal and ground

NM
Voltage between the negative input terminal and ground

Example: SENS:PROB:SETU: PMOD PM
Sets the probe to P-mode.

[SENSe:]PROBe<pb>:SETup:PMOFfset <PMOffset>

Sets the P-mode offset. The setting is only available if a modular probe in P-mode is
connected to the FSW. The maximum voltage difference between the positive and neg-
ative input terminals is 16 V.

If the probe is disconnected, the P-mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the FSW User Manual.
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Suffix:
<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q
3=RF
Parameters:
<PMOffset> The voltage offset between the positive input terminal and
ground.

Default unit: V

[SENSe:]PROBe<pb>:SETup:STATe?

Queries if the probe at the specified connector is active (detected) or not active (not
detected).

To switch the probe on, i.e. activate input from the connector, use INP:SEL:AIQ (see
INPut:SELect on page 146).

Suffix:

<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q

3=RF
Return values:
<State> DETected | NDETected
Example: //Query connector state

PROB3:SET:STAT?

Usage: Query only

[SENSe:]PROBe<pb>:SETup:TYPE?
Queries the type of the probe.

Suffix:

<pb> 1..n
Selects the connector:
1 = Baseband Input |
2 = Baseband Input Q
3=RF

Return values:
<Type> String containing one of the following values:
—"None" (no probe detected)
—"active differential"
—"active single-ended"
—"active modular"

User Manual 1173.9334.02 — 29 163



R&S®FSW-K82/-K83 Remote commands for CDMA2000 measurements

11.5.2.6

Configuring code domain analysis

Example: /IQuery probe type
PROB3:SET:TYPE?

Usage: Query only
Configuring the outputs

The following commands are required to provide output from the FSW.

Configuring trigger input/output is described in Chapter 11.5.4.2, "Configuring the trig-
ger output", on page 179.

DIAGNOSHIC:SERVICEINSOUITE. ...uuiiieteieetieeeee e ettt e e et e et s e et e e eea e s sasesaaeeesbaseerannseeens 164
O T = 1R d =1 = s YL@ ] MU =Y 164

DIAGnostic:SERVice:NSOurce <State>

Turns the 28 V supply of the BNC connector labeled [noise source control] on the FSW
on and off.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source Control" on page 66

SYSTem:SPEaker:VOLume <Volume>

Defines the volume of the built-in loudspeaker for demodulated signals. This setting is
maintained for all applications.

The command is available in the time domain in Spectrum mode and in Analog Modu-
lation Analysis mode.

Parameters:

<Volume> Percentage of the maximum possible volume.
Range: 0 to 1
*RST: 0.5

Example: SYST:SPE:VOL 0

Switches the loudspeaker to mute.
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11.5.3 Frontend configuration

11.5.3.1

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

For more information see Chapter 6.2.4, "Frontend settings”, on page 68.

L J Yo [0 1= o PP 165
e Amplitude and scaling SettingS........oooveiiiiiiiiicrrr e ————- 167
e Configuring the attenuation...............ooo e 172
Frequency

[SENSE: IFREQUENCY:CENTE ..uuuiiiieietiieeeeeeetiee e e e e ettt e e e e eeeta e e e e s eesta e eeeeeasta e eeseernnanss 165
[SENSE:]JFREQUENCY:CENTEISTEP. . .uuiiiieiietiieieee ettt e e e ettt e e e e e eete e e e e e e eetee e e e e eeranaeeaees 165
[SENSe:]JFREQUeNCY:CENTErSTEP:AUTO. ...ttt et e e e 166
[SENSe:]IFREQuUency:CENTEr:STEP:LINK. ... ..t 166
[SENSe:]JFREQuency:CENTer:STEP:LINK:FACTON....u ettt 166
[SENSE:JFREQUENCY:OFFSEL. . eteiiiieaaaaeee e e e e e e e e ettt s e e e e e e e e e e e aaaeeaeeeeeees 167

[SENSe:]JFREQuency:CENTer <Frequency>

Defines the center frequency.

Parameters:

<Frequency> For the allowed range and f,,, refer to the specifications docu-
ment.
*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual operation: See "Center Frequency" on page 68

[SENSe:]JFREQuency:CENTer:STEP <StepSize>
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 165.

Parameters:

<StepSize> For f,.x refer to the specifications document.
Range: 1 to fTMAX
*RST: 0.1 x span

Default unit: Hz
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Example: //Set the center frequency to 110 MHz.
FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Manual operation: See "Center Frequency Stepsize" on page 69

[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>
Couples or decouples the center frequency step size to the span.

In time domain (zero span) measurements, the center frequency is coupled to the

RBW.
Parameters:
<State> ON|OFF |01
*RST: 1
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

[SENSe:]JFREQuency:CENTer:STEP:LINK <CouplingType>

Couples and decouples the center frequency step size to the span or the resolution
bandwidth.

Parameters:
<CouplingType> SPAN | RBW | OFF

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: /[Couple step size to span
FREQ:CENT:STEP:LINK SPAN

[SENSe:]JFREQuency:CENTer:STEP:LINK:FACTor <Factor>

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
Default unit: PCT
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Example: /ICouple frequency step size to span and define a step size fac-
tor
FREQ:CENT:STEP:LINK SPAN
FREQ:CENT:STEP:LINK:FACT 20PCT

[SENSe:]JFREQuency:OFFSet <Offset>
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 69.

Note: In MSRA mode, the setting command is only available for the MSRA primary
application. For MSRA secondary applications, only the query command is available.

Parameters:

<Offset> Range: -1 THz to 1 THz
*RST: 0 Hz
Default unit: HZ

Example: FREQ:OFFS 1GHZ

Manual operation: See "Frequency Offset" on page 69

Amplitude and scaling settings

Useful commands for amplitude settings described elsewhere:
® INPut:COUPling on page 144

® TNPut:IMPedance on page 146

® [SENSe:]ADJust:LEVel on page 193

Remote commands exclusive to amplitude settings:

CALCUIAtESNZIUNIT:POWVET ...ttt e e e e e e e e ettt ettt ae e e e e e e e e e e aaaaaaaaeeeeeanenees 167
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:AUTO ONCE.................... 168
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:PDIVision........c.ccceevrrreen... 168
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel........c..cervrrrruruunnnn. 168
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet................ 169
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:MAXIMUM....cceeerirrriieeeeereirieieeeeeeenneeeeeeeennns 169
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALEe]:MINIMUM.....cccoriiiiiiiiiiiie e 170
IN P UL E G AN S T AT ettt ettt ettt ettt e e et e et et e e e e e e e e e et e ee e e eenas 170
1N U o 7N 1N RS I 7 = 2R 170
INPUEGAINVALUE] ¢t eeeeeee e e e e e e e e e e e e e e et eee e e eeeeaeeeeeste s aaanaeeaeeeeaaaaeaeaeeeeeeeenenenennnnsnnnnnn 171

CALCulate<n>:UNIT:POWer <Unit>
Selects the power unit.

The unit applies to all power-based measurement windows with absolute values.
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In addition, the unit of the reference level is adapted to the same unit.

Suffix:

<n> irrelevant

Parameters:

<Unit> *RST: dBm
Example: CALC:UNIT:POW DBM

Sets the power unit to dBm.

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:AUTO ONCE

Automatic scaling of the y-axis is performed once, then switched off again (for all

traces).

Suffix:

<n> Window
<t> irrelevant

Manual operation: See "Auto Scale Once" on page 74

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:PDIVision
<Value>

This remote command determines the grid spacing on the Y-axis for all diagrams,
where possible.

In spectrum displays, for example, this command is not available.

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT (unit according to the result dis-
play)
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display
Default unit: DBM

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>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel
<ReferencelLevel>

Defines the reference level (for all traces in all windows).

User Manual 1173.9334.02 — 29 168



R&S®FSW-K82/-K83 Remote commands for CDMA2000 measurements

Configuring code domain analysis

With a reference level offset # 0, the value range of the reference level is modified by

the offset.

Suffix:

<n> irrelevant

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

<ReferencelLevel> The unit is variable.
Range: see specifications document
*RST: 0 dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 71

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet
<Offset>

Defines a reference level offset (for all traces in all windows).

Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 71

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MAXimum <Value>

Defines the maximum value on the y-axis in the specified window.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Max> numeric value

Example: DISP:WIND2:TRAC:Y:SCAL:MAX 10
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Manual operation: See "Y-Maximum, Y-Minimum" on page 74

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MINimum <Value>

Defines the minimum value on the y-axis in the specified window.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Min> numeric value

Example: DISP:WIND2:TRAC:Y:SCAL:MIN -90

Manual operation: See "Y-Maximum, Y-Minimum" on page 74

INPut:EGAIn[:STATe] <State>

Before this command can be used, the external preamplifier must be connected to the
FSW. See the preamplifier's documentation for details.

When activated, the FSW automatically compensates the magnitude and phase char-
acteristics of the external preamplifier in the measurement results.

Note that when an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

For FSW85 models with two RF inputs, you must enable correction from the external
preamplifier for each input individually. Correction cannot be enabled for both inputs at
the same time.

When deactivated, no compensation is performed even if an external preamplifier
remains connected.

Parameters:

<State> ON|OFF |01
OFF | 0
No data correction is performed based on the external preampli-
fier
ON |1
Performs data corrections based on the external preamplifier
*RST: 0

Example: INP:EGA ON

Manual operation: See "Ext. PA Correction" on page 73

INPut:GAIN:STATe <State>

Turns the internal preamplifier on and off. It requires the optional preamplifier hard-
ware.
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Note that if an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

Is not available for input from the optional "Digital Baseband" interface.
For FSW85 models, no preamplifier is available.
If option R&S FSW-B22 is installed, the preamplifier is only active below 7 GHz.

If option R&S FSW-B24 is installed, the preamplifier is active for all frequencies.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 15
Switches on 15 dB preamplification.

Manual operation: See "Preamplifier" on page 73

INPut:GAIN[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP:GAIN:STAT ON, see INPut:
GAIN:STATe on page 170).

The command requires the additional preamplifier hardware option.

Parameters:

<Gain> For all FSW models except for FSW85, the following settings are
available:
15 dB and 30 dB
All other values are rounded to the nearest of these two.
30 dB
For older FSW43/FSW50/FSW67 models, the input signal is
always ampilfied by about 30 dB when the preamplifier is active.
For FSW85 models, no preamplifier is available.
Default unit: DB

Example: INP:GAIN:STAT ON

INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Manual operation: See "Preamplifier" on page 73
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11.5.3.3 Configuring the attenuation

INPUL AT TENUALION. ...ceetiieeeee et e e e et e e e et ee e e e e e eeb e e e e e e eeaa e eaeseesaaneeeersssannsaeserssannnss 172
INPULATTENUAtIONAUTO . cuuuieeeieeiee e e et e e e ettt e e e e e ee e e e e e e eeaa e eeeeeesaaaseeseestanaeeeeensnen 172
1N LU = N I PP 173
1NN LU =N I 0 O N O TN 173
I LT R /A 1= 173

INPut:ATTenuation <Attenuation>
Defines the total attenuation for RF input.

If an electronic attenuator is available and active, the command defines a mechanical
attenuation (see TNPut:EATT:STATe on page 173).

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.

Is not available if the optional "Digital Baseband" interface is active.

Parameters:

<Attenuation> Range: see specifications document
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB

Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Manual operation: See "Attenuation Mode / Value" on page 72

INPut:ATTenuation:AUTO <State>

Couples or decouples the attenuation to the reference level. Thus, when the reference
level is changed, the FSW determines the signal level for optimal internal data pro-
cessing and sets the required attenuation accordingly.

Is not available if the optional "Digital Baseband" interface is active.

Parameters:

<State> ON|OFF |01
*RST: 1

Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

Manual operation: See "Attenuation Mode / Value" on page 72
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INPut:EATT <Attenuation>

Defines an electronic attenuation manually. Automatic mode must be switched off
(INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 173).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Requires the electronic attenuation hardware option.

It is not available if the optional "Digital Baseband" interface is active.

Parameters:
<Attenuation> attenuation in dB
Range: see specifications document
Increment: 1 dB
*RST: 0 dB (OFF)
Default unit: DB
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation” on page 72

INPut:EATT:AUTO <State>

Turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.
Requires the electronic attenuation hardware option.

It is not available if the optional "Digital Baseband" interface is active.

Parameters:

<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation” on page 72

INPut:EATT:STATe <State>
Turns the electronic attenuator on and off.

Requires the electronic attenuation hardware option.
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It is not available if the optional "Digital Baseband" interface is active.
Parameters:
<State> ON|OFF |01

OFF | 0
Switches the function off

ON |1
Switches the function on
*RST: 0

Example: INP:EATT:STAT ON
Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation” on page 72

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 6.2.5, "Trigger settings”,
on page 75

The *opCc 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...........ooiiiiiiiiiiii e 174
e Configuring the trigger OUIPUL.........ceeiiii i 179

Configuring the triggering conditions

The following commands are required to configure a triggered measurement.

TRIGQEN:SEQUENCETDTIME. ... iieiieiei e e e e ettt cee e e e ettt e e e e e et e s e e e e et s e e e eeeanaeseeeeentanaaaeens 175
TRIGger[:SEQUeNCe]:HOLDOF[: TIME]. ... cteereeeeeeeeeeeeeeeeeeeeeseeeee e e eea e e eee s e e ene e e e e eennaeees 175
TRIGger[:SEQuUeNnce]:IFPOWErHOLDO.........uuuurereriiaaareie e e e eeeeeeeeeeeeeeeeeeeeeeeeeneeneae s 175
TRIGQer:SEQUENCE]:IFPOWETIHY STEIESIS. . ..ceieeiiiiieieeiietiieeeeeeettee e eeeeeeteeeeeeeeetaeeeeeeenas 175
TRIGQer:SEQUENCE]:LEVEIBBPOWET..........cieieeiiiiiieieeeeeeiieeeeeeevteee e e e e eeree e e e e e eebeeeeeeeeees 176
TRIGger[:SEQuence]:LEVEIEXTerNal<port>].....cccuueeeuuueeierieeiiiineeeseeiisseeseeernneseeeeeesanees 176
TRIGQEr:SEQUENCE]:LEVEIIFPOWET ... .ciiiieeieieeeeeeeeee e et e e e et e e e e e e e e e e eeaaaeeaees 177
TRIGQer[:SEQUENCE]:LEVEIRFPOWET.......iiiiieeeei et e e e e e eeaans 177
TRIGQEr[:SEQUENCE]:LEVELVIDEO. .. .cuucieeei e ee et e e et e et e e e e e e e e e e e e e e e eena e 177
TRIGE:SEQUENCE]:SLOPE. ...cii i e i e e e e eee ettt e e e s e e e e e e e e e e e e e eeeeeeeeeeeeeesensnnnnnnan 178
TRIGQEN:SEQUENCEI:SOURCE. .. ..cittuuieieeeiettii e e e eeeieee e e e ettt e e e e e e eate e e e eeeantaeeaeeeesaaaaeaees 178
TRIGQer[:SEQUENCE]:TIME:RINTEIVAL .....cuuuieieeiiiiiiee e eeeiee e e e e eeeee e e e e e et e e e e e eera e eeeeeeees 179

User Manual 1173.9334.02 — 29 174



R&S®FSW-K82/-K83 Remote commands for CDMA2000 measurements

Configuring code domain analysis

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

For input from the "Analog Baseband" interface using the baseband power trigger
(BBP), the default drop out time is set to 100 ns to avoid unintentional trigger events
(as no hysteresis can be configured in this case).

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Default unit: S

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the measurement.

Parameters:

<Offset> *RST. 0s
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset” on page 78

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
Defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Note: If you perform gated measurements in combination with the IF Power trigger, the
FSW ignores the holding time for frequency sweep, FFT sweep, zero span and I/Q
data measurements.

Parameters:
<Period> Range: O0s to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

Defines the trigger hysteresis, which is only available for "IF Power" trigger sources.

User Manual 1173.9334.02 — 29 175



R&S®FSW-K82/-K83 Remote commands for CDMA2000 measurements

Configuring code domain analysis

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

TRIGger[:SEQuence]:LEVel:BBPower <Level>
Sets the level of the baseband power trigger.
Is available for the optional "Digital Baseband" interface.

Is available for the optional "Analog Baseband" interface.

Parameters:

<Level> Range: -50 dBm to +20 dBm
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:BBP -30DBM

Manual operation: See "Trigger Level" on page 78

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>
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<tp>:DIRection command.

Suffix:

<port> 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)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)

Parameters:

<TriggerLevel> Range: 05V to 3.5V
*RST: 14V
Default unit: V

Example: TRIG:LEV 2V

Manual operation: See "Trigger Level" on page 78
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TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

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. If defined, a reference level offset is also considered.

For compatibility reasons, this command is also available for the "Baseband Power"
trigger source when using the "Analog Baseband" interface.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IFP -30DBM

TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

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.
If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:RFP -30dBm

TRIGger[:SEQuence]:LEVel:VIDeo <Level>

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
Default unit: PCT

Example: TRIG:LEV:VID 50PCT
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TRIGger[:SEQuence]:SLOPe <Type>

For external and time domain trigger sources, 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 operation: See "Slope" on page 78

TRIGger[:SEQuence]:SOURce <Source>
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
continue. Make sure that this situation is avoided in your remote control programs.

Parameters:
<Source> IMMediate
Free Run
EXTernal
Trigger signal from the "Trigger Input" connector.
EXT2

Trigger signal from the "Trigger Input/Output" connector.

For FSW85 models, Trigger 2 is not available due to the second
RF input connector on the front panel. The trigger signal is taken
from the "Trigger Input/Output" connector on the rear panel.
Note: Connector must be configured for "Input".

EXT3

Trigger signal from the "TRIGGER 3 INPUT/ OUTPUT" connec-
tor.

Note: Connector must be configured for "Input".

TIME

Time interval

(For frequency and time domain measurements only.)
BBPower

Baseband power

For input from the optional "Analog Baseband" interface.

For input from the optional "Digital Baseband" interface.
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GP0 | GP1 | GP2 | GP3 | GP4 | GP5

For applications that process 1/Q data, such as the 1/Q Analyzer
or optional applications, and only if the optional "Digital Base-
band" interface is available.

Defines triggering of the measurement directly via the LVDS
connector. The parameter specifies which general-purpose bit (0
to 5) provides the trigger data.

The assignment of the general-purpose bits used by the Digital
1Q trigger to the LVDS connector pins is provided in "Digital 1/Q"
on page 77.

*RST: IMMediate

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Manual operation: See "Trigger Source" on page 76
See "Free Run" on page 76
See "External Trigger 1/2/3" on page 76
See "Digital 1/Q" on page 77
See "IF Power" on page 77

TRIGger[:SEQuence]: TIME:RINTerval <Interval>

Defines the repetition interval for the time trigger.

Parameters:

<Interval> numeric value
Range: 2 ms to 5000 s
*RST: 10s
Default unit: S

Example: TRIG:SOUR TIME

Selects the time trigger input for triggering.
TRIG:TIME:RINT 5
The measurement starts every 5 s.

Configuring the trigger output

The following commands are required to send the trigger signal to one of the variable
"TRIGGER INPUT/OUTPUT" connectors on the FSW.

OUTPUL:TRIGGEr<tp>:DIRECHON. ....eeeeeeeeeeeeeeeeeeeieiee e a e e e e e e e e e e e e e e e e e e e e e eeeeeeenenaennnennnnan 179
OUTPUETRIGGEISEPZILEVEL. ... e e et e e e e e e e e e e e e aeeeeeeeeeeees 180
OUTPULTRIGGEISIP>IOTY P i iiiiieiieieieieieeteeasasese e e e e eeaaaaaeeeeeeeeeeeeeeansnsnsnnnnnaaaaaaaeaeaeens 180
OUTPUt:TRIGger<tp>:PULSE:IMMEIAtE.....c.ccceeeriieeeeieiiiceeeee ettt e e e e e e eeraaes 181
OUTPUL:TRIGEr<tp>:PULSE:LENGIN.....cciiieiiitiee ettt et ee s 181

OUTPut:TRIGger<tp>:DIRection <Direction>

Selects the trigger direction for trigger ports that serve as an input as well as an output.
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Suffix:
<tp>

Parameters:
<Direction>

Manual operation:

Configuring code domain analysis

Selects the used trigger port.

2 = trigger port 2 (front)

(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear panel)

INPut | OUTPut

INPut
Port works as an input.

OUTPut
Port works as an output.

*RST: INPut
See "Trigger 2/3" on page 79

OUTPut:TRIGger<tp>:LEVel <Level>

Defines the level of the (TTL compatible) signal generated at the trigger output.

Works only if you have selected a user-defined output with OUTPut : TRIGger<tp>:

OTYPe.

Suffix:
<tp>

Parameters:
<Level>

Example:

Manual operation:

1.n

Selects the trigger port to which the output is sent.

2 = trigger port 2 (front)

(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

HIGH
5V

Low
ov

*RST: LOW
OUTP:TRIG2:LEV HIGH

See "Level" on page 80

OUTPut:TRIGger<tp>:0TYPe <OutputType>

Selects the type of signal generated at the trigger output.
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Suffix:

<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

Parameters:

<OutputType> DEVice
Sends a trigger signal when the 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<tp>:LEVel.

*RST: DEVice
Manual operation: See "Output Type" on page 79

OUTPut:TRIGger<tp>:PULSe:IMMediate
Generates a pulse at the trigger output.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

Manual operation: See "Send Trigger" on page 80

OUTPut:TRIGger<tp>:PULSe:LENGth <Length>

Defines the length of the pulse generated at the trigger output.

Suffix:
<tp> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)
Parameters:
<Length> Pulse length in seconds.
Default unit: S
Example: OUTP:TRIG2:PULS:LENG 0.02

Manual operation: See "Pulse Length" on page 80
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11.5.5 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 primary 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 11.12, "Configuring the secon-
dary application data range (MSRA mode only)", on page 246).

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

[SENSE:]CDPOWErIQLENGEN....ceeiiite i eeeeiitei e e e e e e et e e e e et e e e e s e eaa e e e e e eeeaneeeeenennnn 182
[SENSE:]CDPOWENQINVEIL. ... .t eeeieiie i e e et eeiie e e e e et s e e e s eetaae e e e e e eetesaeeeeennaaeseeeansnnaaaeeees 182
[SENSE:]CDPOWENSET:COUNTL....ccutiiieieeiiiee e e e e eetise s e e e e eate s e e e s eetne e e eeeentaeeeseeennanaeaeeene 182

[SENSe:]CDPower:lQLength <CaptureLength>

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 operation: See "Number of PCGs" on page 81

[SENSe:]CDPower:QINVert <ONOFF10>

Inverts the Q component of the signal.

Parameters:
<ONOFF10> *RST: 0
Example: CDP:QINV ON

Activates inversion of Q component.

Manual operation: See "Invert Q" on page 81

[SENSe:]CDPower:SET:COUNt <NumberSets>

Sets the number of sets to be captured and stored in the instrument's memory. Refer to
"Number of Sets" on page 82 for more information.

Parameters:

<NumberSets> Range: 1 to 1500 (BTS mode) or 810 (MS mode)
*RST: 1

<NumberSets> Range: 1 to 1500
*RST: 1
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Example: CDP:SET:COUN 10
Sets the number of sets to be captured to 10.

Manual operation: See "Number of Sets" on page 82

11.5.6 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 11-3: 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

1 INACTIVE

12 PDCCH

13 PDCH
Table 11-4: Allowed RC values depending on channel type for BTS measurements
RC Channel type Modulation
0 all special channels (not CHAN, PDCH)

11213]4]|5 CHAN

10 PDCH QPSK
20 PDCH 8PSK
30 PDCH 16QAM
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Table 11-5: 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

e General channel deteClioN............uuieiiiiiiii i 184
e Managing channel tables..........oooo i ————— 185
e Configuring channel tables............ooor i 187

11.5.6.1 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 186
® CONFigure:CDPower[:BTS]:CTABle:SELect on page 186

Remote commands exclusive to general channel detection:

[SENSE:|CDPOWErICTRESNOIA. .. ettt ie e e e e e e et e e e e e e e e e eeeeeens 184

[SENSe:]CDPower:ICTReshold <ThresholdLevel>

Defines the minimum power that a single channel must have compared to the total sig-
nal in order to be regarded as an active channel. Channels below the specified thresh-
old are regarded as "inactive".

Parameters:

<ThresholdLevel> Range: -100dB to 0dB
*RST: -60 dB
Default unit: DB

Example: CDP:ICTR -50

Sets the Inactice Channel Threshold to -50 dB.

Manual operation: See "Inactive Channel Threshold" on page 84
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11.5.6.2 Managing channel tables

CONFigure:CDPower[:BTS]:CTABIE:CATAIOF. ... .ceeteeriieeeeeeertaeeeeeeeriaeeeeeeestiaeeeseesrnnaaaaaes 185
CONFigure:CDPower[:BTS]:CTABIE:COPY ...t 185
CONFigure:CDPower[:BTS]:CTABIE:DELELE.......uuurieuiieieieie e e e eeeeeeeeeeeeeeeeeeeeeeeeee e 186
CONFigure:CDPower[:BTS]:CTABIE:RESTOIE.....cciceeiieieieeeeeeiie e e e e eeeiee e e e e ee e e e e e eeanae s 186
CONFigure:CDPower[:BTS]:CTABIE:SELEC......cccuuueiieiieeiice et e e 186
CONFigure:CDPower[:BTS]:CTABIE[:STATE].....ceieeeeeeeeereretnrnnnnaaaaaaaaeeeeeeeasaaaeeeeeeeeeeennnees 186

CONFigure:CDPower[:BTS]:CTABIle:CATalog

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.

Parameters:

<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

Manual operation: See "Predefined Tables" on page 85

CONFigure:CDPower[:BTS]:CTABIle:COPY <FileName>

Copies one channel table into another one. The channel table to be copied is selected
with command CONFigure:CDPower [ :BTS] : CTABle: NAME on page 189.

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".

Manual operation: See "Copying a Table" on page 86
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CONFigure:CDPower[:BTS]:CTABIle:DELete

Deletes the selected channel table. The channel table to be deleted is selected with
the command CONFigure:CDPower [:BTS] : CTABle : NAME on page 189.

Example: CONF:CDP:CTAB:NAME 'NEW TAB'

Defines the channel table name to be deleted.
CONF:CDP:CTAB:DEL

Deletes the table.

Manual operation: See "Deleting a Table" on page 86

CONFigure:CDPower[:BTS]:CTABIle:RESTore

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.

Manual operation: See "Restoring Default Tables" on page 86

CONFigure:CDPower[:BTS]:CTABIle:SELect <FileName>
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] :CTARle[:STATe] on page 186.

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 operation: See "Selecting a Table" on page 85

CONFigure:CDPower[:BTS]:CTABIe[:STATe] <State>
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 186.

Parameters:

<State> ON|OFF|1]|0
*RST: 0

Example: CONF:CDP:CTAB ON
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Manual operation: See "Using Predefined Channel Tables" on page 84

11.5.6.3 Configuring channel tables

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

CONFigure:CDPower[:BTS]:CTABIE:COMMENL.........coeeeieiiiteeeeeieetiieeeeee et e e e e e e eeaeeeeeeens 187
CONFigure:CDPower[:BTS]:CTABIE:DATA. ...ttt e e 187
CONFigure:CDPower:MS:CTABIEIDATA . ... ettt ee e eeas 189
CONFigure:CDPower[:BTS:CTABIE:INAME.......ccccceieieieeeeeeice e e ee et e e e e e e e e eean e e e e 189

CONFigure:CDPower[:BTS]:CTABle:COMMent <Comment>
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 189.

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 operation: See "Comment" on page 86

CONFigure:CDPower[:BTS]:CTABIle:DATA {<ChannelType>, <CodeClass>,
<CodeNumber>, <Modulation>, <Reserved1>, <Reserved2>, <Status>,
<CDPRelative>}...

Defines a channel table.

Before using this command, you must set the name of the channel table using the
CONFigure:CDPower [ :BTS] :CTABle:DATA command.

For a detailed description of the parameters refer to Chapter 6.2.8.4, "BTS channel
details", on page 87.

Parameters:

<ChannelType> The channel type is numerically coded as follows:
0=PILOT
1=MAC

2 = PREAMBLE with 64 chip length

3 = PREAMBLE with 128 chip length
4 = PREAMBLE with 256 chip length
5 = PREAMBLE with 512 chip length
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<CodeClass>

<CodeNumber>

<Modulation>

<Reserved1>
<Reserved2>

<Status>

<CDPRelative>

Example:

Mode:

Manual operation:
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6 = PREAMBLE with 1024 chip length
7 = DATA

Depending on channel type, the following values are allowed:
PILOT: 5

MAC: 6

PREAMBLE: 5

DATA: 4 (spreading factor = 2¢code class)

0...spreading factor-1
Channel number (without SF)

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

Always 0 (reserved)
Always 0 (reserved)

0: inactive, 1: active
Can be used in a setting command to disable a channel tempo-
rarily

Power value in dB.

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,e6,0,0,0,0,1,0.0,10,5,3,4,0,0,1,0.0

Defines a table with the following channels: PICH 0.64 and data
channel with RC4/Walsh code 3.32.

BTS application only

See "Channel Type" on page 88

See "Channel Number (Ch. SF)" on page 88
See "Power" on page 89

See "Status" on page 89
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CONFigure:CDPower:MS: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 187.

Before using this command, you must set the name of the channel table using the
CONFigure:CDPower [ :BTS] :CTABle:DATA command.

For a detailed description of the parameters refer to Chapter 6.2.8.5, "MS channel

details", on page 89.

Parameters:
<ChannelType>

<CodeClass>

Numeric channel type according to Table 11-5

2to4
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>
<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:MS: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 operation:

See "Channel Type" on page 88

See "Channel Number (Ch. SF)" on page 88
See "Power" on page 89

See "Status" on page 89

CONFigure:CDPower[:BTS]:CTABle:NAME <Name>

Creates a new channel table file or selects an existing channel table in order to copy or

delete it.
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Parameters:

<Name> string with a maximum of 8 characters
name of the channel table
*RST: RECENT

Example: CONF:CDP:CTAB:NAME 'NEW TAB'

Manual operation: See "Creating a New Table" on page 85
See "Name" on page 86

Sweep settings

[SENSE:JAVERAGESNZ COUNL. ... veeeeerseeeeeeeereesesesessesesesesessseesesseseseseeeseseesseeseeseeeeeseesens 190
[SENSE:ISWEED:COUNL .. veeeeeeeeeeeeeeeeeeeeeeeeeeeseseseeseseseseeseseseeseseseseaseseseseeseeeseesesesessasens 190

[SENSe:]JAVERage<n>:COUNt <AverageCount>
Defines the number of measurements that the application uses to average traces.

In case of continuous sweep mode, the application calculates the moving average over
the average count.

In case of single sweep mode, the application stops the measurement and calculates
the average after the average count has been reached.

Suffix:

<n> irrelevant

Parameters:

<AverageCount> If you set an average count of 0 or 1, the application performs

one single measurement in single sweep mode.
In continuous sweep mode, if the average countis setto 0, a
moving average over 10 measurements is performed.

Range: 0 to 200000
*RST: 0

Manual operation: See "Sweep/Average Count" on page 92

[SENSe:]SWEep:COUNt <SweepCount>
Defines the number of measurements that the application uses to average traces.

In continuous measurement mode, the application calculates the moving average over
the average count.

In single measurement mode, the application stops the measurement and calculates
the average after the average count has been reached.
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Parameters:

<SweepCount> When you set a sweep count of 0 or 1, the FSW performs one
single measurement in single measurement mode.
In continuous measurement mode, if the sweep count is set to 0,
a moving average over 10 measurements is performed.
Range: 0 to 200000
*RST: 0

Example: SWE : COUN 64
Sets the number of measurements to 64.
INIT:CONT OFF

Switches to single measurement mode.
INIT; *WAT

Starts a measurement and waits for its end.

Manual operation: See "Sweep/Average Count" on page 92

11.5.8 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>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:
AUTO ONCE on page 168

Remote commands exclusive to adjusting settings automatically:

[EST NN IS T= I N1 o Y 191
[SENSe:]JADJust: CONFigure:LEVEl:DURALION. ......vuvueeeaaaeieieeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnanns 192
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE..........cccuceiieeriiiiiieeeeeeeeeeeeeeeerneeeees 192
[SENSe:]ADJust:CONFigure:HY STeresis:LOWE........ucieeeeiiiiiieeeeeeeeiieeeeeeeeetee e e e s eeraaaeeees 193
[SENSe:]JADJust: CONFigure:HY STeresis:UPPEr..........uuuuiuiciiieieieieeeeeeeeeceeeeeeeeeeeeesesennnnnnes 193
[SENSE:JADJUSELEVEL. ..c i e e e e e e e e e e ens 193

[SENSe:]JADJust:ALL

Initiates a measurement to determine and set the ideal settings for the current task
automatically (only once for the current measurement).

This includes:

® Reference level
® Scaling

Example: ADJ:ALL
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Manual operation: See "Adjusting all Determinable Settings Automatically (Auto
All)" on page 93

[SENSe:]JADJust:CONFigure:LEVel:DURation <Duration>

To determine the ideal reference level, the FSW performs a measurement on the cur-
rent input data. This command defines the length of the measurement if [SENSe:
]ADJust :CONFigure:LEVel : 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 operation: See "Changing the Automatic Measurement Time (Meas Time
Manual)" on page 94

[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE <Mode>

To determine the ideal reference level, the FSW performs a measurement on the cur-
rent input data. This command selects the way the FSW determines the length of the
measurement .

Parameters:

<Mode> AUTO
The FSW determines the measurement length automatically
according to the current input data.
MANual
The FSW uses the measurement length defined by [SENSe:
]ADJust :CONFigure:LEVel :DURation on page 192.

*RST: AUTO
Manual operation: See "Resetting the Automatic Measurement Time (Meas Time
Auto)" on page 94

See "Changing the Automatic Measurement Time (Meas Time
Manual)" on page 94
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[SENSe:]JADJust:CONFigure:HYSTeresis:LOWer <Threshold>

When the reference level is adjusted automatically using the [SENSe: ]ADJust:
LEVel on page 193 command, the internal attenuators and the preamplifier are also
adjusted. 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
is only adjusted when the signal level falls below 18 dBm.

Manual operation: See "Lower Level Hysteresis" on page 95

[SENSe:]JADJust:CONFigure:HYSTeresis:UPPer <Threshold>

When the reference level is adjusted automatically using the [SENSe: ]ADJust:
LEVel on page 193 command, the internal attenuators and the preamplifier are also
adjusted. 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 automati-

cally.
Parameters:
<Threshold> Range: 0dB to 200 dB
*RST: +1dB
Default unit: dB
Example: SENS:ADJ:CONF:HYST:UPP 2
Example: For an input signal level of currently 20 dBm, the reference level

is only adjusted when the signal level rises above 22 dBm.

Manual operation: See "Upper Level Hysteresis" on page 95

[SENSe:]ADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. Thus, the settings of the RF
attenuation and the reference level are optimized for the signal level. The FSW is not
overloaded and the dynamic range is not limited by an S/N ratio that is too small.

Example: ADJ:LEV

Manual operation: See "Setting the Reference Level Automatically (Auto Level)"
on page 71
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11.5.9 Evaluation range

The evaluation range defines which data is evaluated in the result display.

[SENSE:ICDPOWEICODE............cteteeeeeeererritirir e aeieseeeeeeeaeaaaeeseserereressrsrsrrararan———an s 194
[SENSE:]CDPOWEMAPPING. ...t ieettttieeeeeeetttaeeeeeeettaeeeeeeestaaaeeeserstaseeeeeesnnaesaesesstansenasees 194
[SENSE:]CDPOWESETIVALUE....cieetuteeeeeieetiaeeeeeeetteeeeeeeeeai e e eeeseetaaeeeeeeestaaeeesenranaaaaens 194
ST N IS T [0 B 1Y = T | X 195

[SENSe:]CDPower:CODE <CodeNo>
Selects the code number.

For further details refer to "Code Number" on page 103.

Parameters:

<CodeNo> Range: 0 to base spreading factor - 1
Increment: 1
*RST: 0

Example: CDP:CODE 8

Selects the eighth channel.

Manual operation: See "Code Number" on page 103

[SENSe:]CDPower:MAPPing <SignalComponent>

Switches between the | and Q branch of the signal.

Parameters:
<SignalComponent> || Q

*RST: Q
Example: CDP:MAPP Q

Manual operation: See "Mapping" on page 91
See "Branch (MS application only)" on page 104

[SENSe:]CDPower:SET[:VALue] <SetNo>

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 command.

Parameters:

<SetNo> Range: 0 to SET COUNT -1
Increment: 1
*RST: 0

Example: CDP:SET:COUN 20
CDP:SET 10

Selects the 11th set (out of 20) for further analysis (counting
starts with 0).

Manual operation: See "Set to Analyze" on page 82
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Configuring code domain analysis

[SENSe:]CDPower:SLOT <numericvalue>
Selects the slot (PCG) to be analyzed.

Parameters:
<numericvalue> Range: 0 to 63
Increment: 1
*RST: 0
Example: CDP:SLOT 7

Selects slot number 7 for analysis.

Manual operation: See "Power Control Group" on page 104

Code domain analysis settings

Some evaluations provide further settings for the results. The commands for Code
Domain Analysis are described here.

[SENSE:]CDPOWENORMAEIIZE. ....ceeevueeeeeeeieieieeeeeeieteee e e e e etiee e e e eeeataseeeeeeennaeeaeeensnnaaaeees 195
[SENSE:]CDPOWEORDET . ....ccuutuiiieeiietiiieeeeeeettiaeeeeseetta e e s eereasaasaeeeeata e eeeerannaaaeerenrannns 195
[SENSE: |CDPOWETPDISPIAY. ... .uuuaaieeeeeeeeeeeeeeeeieeeeeeeeeaeeeeentnsanaaaaaeaeeeeeeeaaaaaaeeeeeeeeennnnens 196
[SENSE:|CDPOWErPPREFEIENCE. ........ceeeeeeeeeeeeirititieieeeaeieseeeeeeeeeaeeeeeeeeeeeessssrararan—aanans 196
[SENSE:]CDPOWENRPREFEIENCE. .....cuuuueeeeeieitiieeeeeeittaeeeeeeeettiaeeeeseattaaeeeeeesnnaseeesrsraaaaaaes 197
[SENSE: | CDPOWE:SFACTON. ... ieeieetiteeeeeeeeeteeeeeeeeeeiee e e e e eett e e eeeeeesataseeeeeetanaeaeseestaaaaaeens 197
[SENSE:JCDPOWENTPIMEAS. ....ccuuueieeiietiiieeeeeeetieeeeeeeeetaeeeeeeestaaeeeseetasaeeeerearaasaeserssnnnnns 197

[SENSe:]CDPower:NORMalize <State>

If enabled, the 1/Q offset is eliminated from the measured signal. This is useful to
deduct a DC offset to the baseband caused by the DUT, thus improving the EVM.

Note, however, that for EVM measurements according to standard, compensation must
be disabled.

Parameters:

<State> ON|OFF|1]0
*RST: 0

Example: SENS:CDP:NORM ON

Activates the elimination of the 1/Q offset.

Manual operation: See "Compensate |Q Offset" on page 101

[SENSe:]CDPower:ORDer <SortOrder>

Sets the channel sorting for the Code Domain Power and Code Domain Error Power
result displays.
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Parameters:
<SortOrder>

Example:

Manual operation:

Configuring code domain analysis

HADamard | BITReverse

*RST: HADamard
For further details refer to Chapter 4.3, "Code display and sort
order", on page 39.

CDP:ORD HAD
Sets Hadamard order.
TRAC? TRACE2

Reads out the results in Hadamard order.
CDP:0ORD BITR

Sets BitReverse order.
TRAC? TRACE?2

Reads out the results in BitReverse order.

See "Code Display Order" on page 102

[SENSe:]CDPower:PDISplay <Mode>

Defines how the pilot channel power is displayed in the "Result Summary". In relative
mode, the reference power is the total power.

Parameters:
<Mode>

Example:

Manual operation:

ABS | REL
*RST: REL

CDP:PDIS REL
Pilot channel power is displayed in relation to the total power.

See "Code Power Display" on page 102

[SENSe:]CDPower:PPReference <Mode>

Is only available for "Code Domain Power" evaluation in MS mode.

Defines how the pilot channel power is displayed in the absolute summary. In relative
mode, the reference power is the total power.

Parameters:
<Mode>

Example:

Manual operation:
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ABS | REL
*RST: ABS

CDP:PPR REL
Pilot channel power is displayed in relation to the total power.

See "Pilot Power Display (MS application only)" on page 102
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[SENSe:]CDPower:PREFerence <Power>

Specifies the reference power for the relative power result displays (e.g. Code Domain
Power, "Power vs PCG").

Parameters:
<Power> TOTal | PICH
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 141 command).
TOTal
The reference power is the total power of the signal.
*RST: PICH
For further information refer to "Power Reference" on page 102.
Example: CDP:PREF TOT

Sets total power as reference power.

Manual operation: See "Power Reference" on page 102

[SENSe:]CDPower:SFACtor <SpreadingFactor>

Defines the base spreading factor. If the base spreading factor of 64 is used for chan-
nels with a 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 39.

Parameters:
<SpreadingFactor> 64 | 128

*RST: 64
Example: CDP:SFAC 128

Selects base spreading factor 128.

Manual operation: See "Base Spreading Factor" on page 101

[SENSe:]CDPower:TPMeas <State>

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|1]|0

*RST: 0
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11.6

11.6.1

Configuring RF measurements

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 operation: See "Timing and phase offset calculation" on page 102

Configuring RF measurements

RF measurements are performed in the Spectrum application, with some predefined
settings as described in Chapter 3.2, "RF measurements”, on page 29.

For details on configuring these RF measurements in a remote environment, see the
Remote Commands chapter of the FSW User Manual.

The cdma2000 RF measurements must be activated in a CDMA2000 application, see
Chapter 11.3, "Activating the measurement channel", on page 132.

The individiual measurements are activated using theCONFigure:CDPower [ :BTS] :
MEASurement on page 137 command (see Chapter 11.4, "Selecting a measurement”,
on page 137).

e Special RF configuration Commands............coviiiiccciiiiiiiieiee e 198
e Analysis for RF MeasuremMents........ccccuuuiiiiiiieeeie st e e e s e e e e e e 199

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:CDPOWEI:BTS]:BCLASS. . ..uvuuurruuuuuaaaaiaieeereeeaeaerereeeeeeeereeeenrnnnnnnnnaaaaaaeeesees 198
CONFigure:CDPoOWer[:BTS:BANDCIASS. ......ccevruieieeeiiitiieeeeeetntie e e e e eeeteeeeeeeanneeeeseernnanns 199

CONFigure:CDPower[:BTS]:BCLass <Bandclass>

Selects the bandclass for the measurement. 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.

Parameters:

<Bandclass> For an overview of available bandclasses and the corresponding
parameter values see Chapter A.3, "Reference: supported band-
classes", on page 261.

*RST: 0
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11.6.2

11.7

11.7.1

Configuring the result display

Example: CONF:CDP:BCL 1
Selects band class 1, 1900 MHz

CONFigure:CDPower[:BTS]:BANDclass <Bandclass>

Selects the bandclass for the measurement. 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.

Parameters:

<Bandclass> For an overview of available bandclasses and the corresponding
parameter values see Chapter A.3, "Reference: supported band-
classes", on page 261.
*RST: 0

Example: CONF:CDP:BCL 1

Selects band class 1, 1900 MHz

Manual operation: See "Bandclass" on page 97

Analysis for RF measurements

General result analysis settings concerning the trace, markers, lines etc. for RF mea-
surements are identical to the analysis functions in the Spectrum application except for
some special marker functions and spectrograms, which are not available in the
CDMA2000 applications.

For details see the "General Measurement Analysis and Display" chapter in the FSW
User Manual.

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 14.

o  General WiNAOW COMMEANGS. .. .ccuuuiiieeeeiee e e e e et eee e et e e et s e e eaere st e eeeaerereaeeennns 199
e Working with windows in the diSplay...........uuuiuiceiiiiiiii e 200

General window commands
The following commands are required to configure general window layout, independent
of the application.

Note that the suffix <n> always refers to the window in the currently selected channel
(see INSTrument [:SELect] on page 136).

(D] RS ol YA L @] Y =) SRR 200
DISPIay[:WINDOWSN>]:SIZE... ...ttt ettt e et e e e e e e e e e eeas 200
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DISPlay:FORMat <Format>

Determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL

DISPlay[:WINDow<n>]:SIZE <Size>

Maximizes the size of the selected result display window temporarily. To change the
size of several windows on the screen permanently, use the LAY : SPL, command (see
LAYout:SPLitter on page 205).

Suffix:
<n> Window
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:SIZE LARG

11.7.2 Working with windows in the display

The following commands are required to change the evaluation type and rearrange the
screen layout for a 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 channel.

Note that the suffix <n> always refers to the window in the currently selected channel.

(See INSTrument [:SELect] on page 136).

LAYOULADD[:WINDOW] 2. st ieeeeeetiieeeeeeetttee e e e e eetieeeeeeeastaeeeessestaneeeseesannnsaeseestanaeasessnnanss 201
LAYOUL:CATAIOGL:WINDOW] 2. et e eeeeeetieeeeeeetetieeeeeeeetaaeeeeeseetaeeeseeasnansaeserstan e eaesessnnnsnns 203
LAYOUL: IDENLfY[:WINDOW] ...ttt ettt et e et e e e e e et e e e e e e e e e e e enns 203
LAYOULMOVEWINDOW]. .« tuiieieeeieii e e et e e et e e e e et e e e e e e e e s e s ean et e e e eneeaennns 203
LAYOUt:REMOVE[:WINDOW]....cetuuueeeeetinueseeseeetuaeseeesaataseeeseetnnaseeesentnnnseeeerennnnasaesensnnnnnns 204
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LAYOUt:REPLACE[:WINDOWY]....tuiitiiiieieiiie et et s e e et e e e et et e eae et e e e e s e e en e eaeenaens 204
[N o IO RS od 14 =Y 205
LAYOUL:WINDOWSNZIADD?. ...cueeeee et ee et e et e et e e e e e e e e e e eae e e eae e e e e e e eeaneeranneeennnnees 206
LAYOUt:WINDOWSNZIIDENLTY?. ... ceieieie e e e e e e eeeeeeeeee e et eeessse e e e e e e e e e e e e e e e eeeeeeeeeennannnnes 206
LAYOUt:WINDOWSNZREMOVE. ... .ccettuuiieeeeeiitiieieeieetiiieseesetttnsesesessannseessestnnesaesesstanseaesens 207
LAYOUt:WINDOWSN>REPLACE. .......cevtuiieeeeietitieeeeeeeetieeeeeeeettaeeeeseestaaeeeesesstaseessesrnnaaaaees 207

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active channel.

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.

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow 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 win-
dow.

<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? '1',BEL, 'XPOW:CDP:ABSolute'
Adds a "Code Domain Power" display below window 1.

Usage: Query only
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Manual operation:

Configuring the result display

See "Bitstream" on page 17

See "Channel Table" on page 18

See "Code Domain Power / Code Domain Error Power"
on page 20

See "Composite Constellation" on page 21
See "Composite EVM" on page 22

See "Magnitude Error vs Chip" on page 23
See "Peak Code Domain Error" on page 24
See "Phase Error vs Chip" on page 24

See "Power vs PCG" on page 26

See "Power vs Symbol" on page 26

See "Result Summary" on page 27

See "Symbol Constellation" on page 27
See "Symbol EVM" on page 28

See "Symbol Magnitude Error" on page 28
See "Symbol Phase Error" on page 29

See "Diagram" on page 34

See "Result Summary" on page 35

See "Marker Table" on page 35

See "Marker Peak List" on page 36

Table 11-6: <WindowType> parameter values for CDMA2000/1xEV-DO applications

Parameter value Window type

BITStream "Bitstream"

CCONst "Composite Constellation"
CDEPower "Code Domain Error Power"
CDPower "Code Domain Power"
CEVM "Composite EVM"

CTABle "Channel Table"
LEValuation List evaluation (SEM, Power vs. Time)
MECH,ip "Magnitude Error vs. Chip"
MTABle "Marker table"

PCDerror "Peak Code Domain Error"
PECHip "Phase Error vs. Chip"
PPCG "Power vs. PCG"

PSYMbol "Power vs. Symbol"
RSUMmary "Result Summary"

SCONSst "Symbol Constellation"
SEVM "Symbol EVM"

SMERror "Symbol Magnitude Error"
SPERror "Symbol Phase Error"
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LAYout:CATalog[:WINDow]?

Queries the name and index of all active windows in the active channel from top left to
bottom right. The result is a comma-separated list of values for each window, with the
syntax:

<WindowName_1>,<WindowlIndex_1>..<WindowName_n>,<WindowIndex_n>

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<Windowlndex> 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>
Queries the index of a particular display window in the active channel.

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.

Example: LAY:IDEN:WIND? '2'
Queries the index of the result display named '2".
Response:
2

Usage: Query only

LAYout:MOVE[:WINDow] <WindowName>, <WindowName>, <Direction>

Setting parameters:

<WindowName> String containing the name of an existing window that is to be
moved.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] ? query.

User Manual 1173.9334.02 — 29 203



R&S®FSW-K82/-K83 Remote commands for CDMA2000 measurements

Configuring the result display

<WindowName> String containing the name of an existing window the selected
window is placed next to or replaces.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout : CATalog [ :WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow | REPLace

Destination the selected window is moved to, relative to the ref-
erence window.

Example: LAY:MOVE '4','1l',6LEFT
Moves the window named '4' to the left of window 1.
Example: LAY:MOVE '1l','3',REPL
Replaces the window named '3' by window 1. Window 3 is
deleted.
Usage: Setting only

LAYout:REMove[:WINDow] <WindowName>
Removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named 2.

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

Replaces the window type (for example from "Diagram” to "Result Summary") of an
already existing window in the active channel while keeping its position, index and win-
dow name.

To add a new window, use the LAYout : ADD[ : WINDow] ? command.

Setting 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 in the active
channel, use the LAYout :CATalog [ :WINDow] 2 query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 201 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',6 MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only
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LAYout:SPLitter <Index1>, <Index2>, <Position>

Changes the position of a splitter and thus controls the size of the windows on each
side of the splitter.

Compared to the DISPlay [ :WINDow<n>] : STZE on page 200 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter per-
manently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command does not
work, but does not return an error.

x=100 x=100, y=100

1 Frequency Sweep o ?“‘ttr[l’ * 1Pk Clrw 3 ‘|-

CF 10 G TN s F05% GHef Span M5 Ge | OF TR25 GHe 1001 pleSpan 6.5 Gz rame # 0

4 Priseledton

x=0, y=0 y=100
Figure 11-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<Position> 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 cor-
ner of the screen. (See Figure 11-1.)

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
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Example:

Example:

Usage:

Configuring the result display

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
combination 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

Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

Adds a measurement window to the display. Note that with this command, the suffix
<n> determines the existing window next to which the new window is added. Unlike
LAYout :ADD[ :WINDow] ?, for which the existing window is defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

Is always used as a query so that you immediately obtain the name of the new window

as a result.

Suffix:
<n>

Query parameters:
<Direction>

<WindowType>

Return values:

<NewWindowName>

Example:

Usage:

Window

LEFT | RIGHt | ABOVe | BELow

Type of measurement window you want to add.
See LAYout:ADD[ :WINDow] ? on page 201 for a list of availa-
ble 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.

Query only

LAYout:WINDow<n>:IDENtify?

Queries the name of a particular display window (indicated by the <n> suffix) in the

active channel.
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Note: to query the index of a particular window, use the LAYout : ITDENtify [ :
WINDow] ? command.

Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
A} 2 A}

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

Changes the window type of an existing window (specified by the suffix <n>) in the
active channel.

The effect of this command is identical to the LAYout :REPLace [ : WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 201 for a list of availa-
ble window types.

Example: LAY:WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only
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Starting a measurement

11.8 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.

Y = SRR 208
INITIAtE N> CONMEES. ... .ceuneieeeeeeeeee et e et e e et e e et e e s eae e e et e e eeaa e e e eaeesaaeeeennseeenneeeean 209
INITIAtE N> CONTINUOUS. .. .eeititeeieeeeeetieeeeeeeeeteeeeeeeeeataeeeeseetaaaeeeesentannseeeerennansaesensnnnnnns 209
INITIAtE<NS[IIMMEAIALE].. e e eeeerieiee ettt ee e e e ettt e e e e et e e e e e e ee b e e e e s eetaaeeeeeresranseeserssnnaaaaes 210
INITiate:SEQUENCErABORI ... ...t e et e et e e e e e e e e eaeeaeeans 210
INITiate:SEQuencer:IMMEdIate. ...........ouu. i 210
INITiate:SEQUENCENMODE........ .o e e e e eeanns 210
INITiate:SEQUENCErREFRESN[:ALL]. ... .uuiaaeie e e e e e e e e ee et e e e e e aaaeaees 211
SY ST M IS E QUENCET ...t utueeeeeeeieieeeeeeeeeeeieeeeeeeeererr e raaeteseseeeaaaaaaseseseereessrssrararasnnnnnnnsns 211
ABORt

Aborts the measurement in the current channel and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAT command after ABOR and
before the next command.

For details on overlapping execution see Remote control via SCPI.

To abort a sequence of measurements by the Sequencer, use the INTTiate:
SEQuencer : ABORt 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 to the 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 FSW on a
parallel channel to clear all currently active remote channels. Depending on the used
interface and protocol, send the following commands:

® \Visa:viClear ()
® GPIB: ibclr ()
® 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
abortion has been completed.
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Usage: Event

INITiate<n>:CONMeas

Restarts a (single) measurement that has been stopped (using 2BORt) or finished in
single measurement mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

As opposed to INTTiate<n>[:IMMediate], this command does not reset traces in
maxhold, minhold or average mode. Therefore it can be used to continue measure-
ments using maxhold or averaging functions.

Suffix:
<n> irrelevant
Usage: Asynchronous command

Manual operation: See "Continue Single Sweep" on page 93

INITiate<n>:CONTinuous <State>
Controls the measurement mode for an individual channel.

Note that in single measurement mode, you can synchronize to the end of the mea-
surement with *OPC, *OPC? or *WAI. In continuous measurement mode, synchroniza-
tion to the end of the measurement is not possible. Thus, it is not recommended that
you use continuous measurement mode in remote control, as results like trace data or
markers are only valid after a single measurement end synchronization.

For details on synchronization see Remote control via SCPI.

If the measurement mode is changed for a channel while the Sequencer is active (see
INITiate:SEQuencer:IMMediate on page 210), the mode is only considered the
next time the measurement in that channel is activated by the Sequencer.

Suffix:
<n> irrelevant
Parameters:
<State> ON|OFF |01
ON |1
Continuous measurement
OFF | 0
Single measurement
*RST: 1 (some applications can differ)
Example: INIT:CONT OFF

Switches the measurement mode to single measurement.
INIT:CONT ON

Switches the measurement mode to continuous measurement.

Manual operation: See "Continuous Sweep / Run Cont" on page 92
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INITiate<n>[:IMMediate]
Starts a (single) new measurement.

With measurement count or average count > 0, this means a restart of the correspond-
ing 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 Remote control via SCPI.

Suffix:
<n> irrelevant
Usage: Asynchronous command

Manual operation: See "Single Sweep / Run Single" on page 92

INITiate:SEQuencer:ABORt
Stops the currently active sequence of measurements.

You can start a new sequence any time using INTTiate:SEQuencer: IMMediate
on page 210.

Usage: Event

INITiate:SEQuencer:IMMediate
Starts a new sequence of measurements by the Sequencer.

Its effect is similar to the TNTITiate<n>[:IMMediate] command used for a single
measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 211).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement is per-

formed once.
INIT:SEQ:IMM

Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.
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Note: To synchronize to the end of a measurement sequence using *OPC, *OPC? or
*WAT, use SINGle Sequencer mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.
CONTinuous
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitly.

*RST: CONTinuous

INITiate:SEQuencer:REFResh[:ALL]

Is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:0FF) and only in MSRA mode.

The data in the capture buffer is re-evaluated by all active MSRA secondary applica-
tions.

Example: SYST:SEQ:OFF
Deactivates the scheduler
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAI

Starts a new data measurement and waits for the end of the
sweep.
INIT:SEQ:REFR

Refreshes the display for all channels.

SYSTem:SEQuencer <State>

Turns the Sequencer on and off. The Sequencer must be active before any other
Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error occurs.

A detailed programming example is provided in the "Operating Modes" chapter in the
FSW User Manual.

Parameters:
<State> ON|OFF |01

ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
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OFF | 0

The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are notavailable.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement is
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.
SYST:SEQ OFF

11.9 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 11.5.6, "Channel detection", on page 183.

Specific commands:

e Retrieving calculated CDA reSUILS.........cccciuviiiiiiiieee e 212
o Retrieving CDA trace reSUIS......c.euviiiiiiiicciccie e 214
e Measurement results for TRACe<n>[:DATA]? TRACE<N>..........ccccevrrrrrvvrvrrnrnnnn. 216
o EXporting trace reSuUItS. ... ..o 229
o  RetrieVing RF reSUIS.......eeeeeeece e 230

11.9.1 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]:RESUIt?........ceieeeereereereeeeeereeeeeeens 212
CALCUIAtE N> IMARKEISIMZIY 2.ttt ette it ettt ettt e et e st e et s et e et ebreaa s et e sansetnsaraesennssens 214

CALCulate<n>:MARKer<m>:FUNCtion:CDPower[:BTS]:RESult? <Measurement>

Queries individual values of the measured and calculated results of the CDMA2000
code domain power measurement.

Suffix:
<n> 1..n
Window
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<m>

Query parameters:
<Measurement>
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1..n
Marker

SLOT | PTOTal | PPICh | RHO | MACCuracy | PCDerror |
ACTive | FERRor | FERPpm | CERRor | TFRame | IQOFfset |
IQIMbalance | SRATe | CHANnel | SFACtor | TOFFset |
POFFset | CDPabsolute | CDPRelative | EVMRms | EVMPeak |
DMTYpe

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
CHANnel

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 offsetin %

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
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SFACtor
Spreading factor of channel

SLOT

PCG number
SRATe

Symbol rate in ksps
TFRame |

Trigger to frame

TOFFset
Timing offsetin s

Example: CALC:MARK:FUNC:CDP:RES? PTOT
Usage: Query only

Manual operation: See "Code Domain Power / Code Domain Error Power"
on page 20
See "Composite Constellation" on page 21
See "Composite EVM" on page 22
See "Peak Code Domain Error" on page 24
See "Power vs Symbol" on page 26
See "Result Summary" on page 27
See "Symbol Constellation" on page 27
See "Symbol EVM" on page 28

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:
<Result> Default unit: DBM

Usage: Query only

Manual operation: See "CCDF" on page 33
See "Marker Table" on page 35
See "Marker Peak List" on page 36

11.9.2 Retrieving CDA trace results
The following commands describe how to retrieve the trace data from the CDA mea-

surements. Note that for these measurements, only 1 trace per window can be config-
ured.
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FORMat[:DATA] <Format>[, <BitLength>]

Selects the data format that is used for transmission of trace data from the FSW to the
controlling computer.

Note that the command has no effect for data that you send to the FSW. The FSW
automatically recognizes the data it receives, regardless of the format.

Parameters:

<Format> 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 for-
mats can be.
REAL
Floating-point numbers (according to IEEE 754) in the "definite
length block format".
In the Spectrum application, the format setting REAL is used for
the binary transmission of trace data.

<BitLength> Length in bits for floating-point results
16
16-bit floating-point numbers.
Compared to REAL, 32 format, half as many numbers are
returned.
32
32-bit floating-point numbers
For 1/Q data, 8 bytes per sample are returned for this format set-
ting.
64
64-bit floating-point numbers
Compared to REAL, 32 format, twice as many numbers are
returned.

Example: FORM REAL, 32

TRACe<n>[:DATA] <ResultType>
Reads trace data from the FSW.

For details on reading trace data for other than code domain measurements refer to
the TRACe : DATA command in the base unit description.

Suffix:

<n> Window

Parameters:

<ResultType> TRACe1 | TRACe2 | TRACe3 | TRACe4 | CTABIe | LIST
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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 11.9.3, "Measurement results
for TRACe<n>[:DATA]? TRACE<n>", on page 216.

CTABIe

For the "Channel Table" result display, reads out the maximum
values of the timing/phase offset between each assigned chan-
nel and the pilot channel (see [SENSe: ]CDPower:TPMeas
command).

To query the detailed channel information use the TRAC: DATA?
TRACE1 command for a window with "Channel Table" evalua-
tion.

LIST

Queries the results of the peak list evaluation for "Spectrum
Emission 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.

Manual operation: See "Magnitude Error vs Chip" on page 23
See "Phase Error vs Chip" on page 24
See "Symbol Magnitude Error" on page 28
See "Symbol Phase Error" on page 29

11.9.3 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, "Mea-
surements and result displays", on page 14.

O BilSIramM . 217
®  Channel table........c.uuiiiiiie e 217
®  COde dOMAIN EITOI POWEN ... .uuutuuiiiiieieieeeeeeeeeeeeeeeeeeeeeeetestarara e aeaeeeeeaaaaaaaaeeenenes 221
®  COdE AOMAIN POWEN ... .uuutieieiiieeeieie e e e e e e e e e e e e ee e eeeeee e et aeseseaeeeaaaaaasaeseesesesesennns 221
o  Composite CONSLEIAtION.......ciieiii i 225
o  Composite EVIM (RMS).......uiiiiiiiiiiie ettt e 226
L I YV o o T o TSSO 226
®  Frequency error VS PCG..... ... e ettt e e e e et eeae e e e e e e e e e s e e sannnes 226
L I\ = o TR =Y 4 o V= o o PR 226
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O POWET VS PCG. . ittt et e e e e e e e e eas 226
o Peak code dOmain ETO ... ..coei ettt e e e e e e e e e e e e e e e 226
o Phase discontinuity VS PCG......ccoiiiiiiiiiiiiiee et 227
®  Phase error VS CRIP.c.ciii ittt e e e e 227
®  POWETN VS SYMDOL....cciiiiiiiicciei it e e e e e e e e e e e e 227
®  RESUIL SUMMAIY ... e s e e e e e e e e e e e e e e et e e e e e e e aeeereeanrnnnnanas 227
o  Symbol CONStEllAtioN............cooiiiiiiee e ————— 228
L IS Y 0] oo B A SRR 229
e Symbol Magnitude ErTOr.......coo e e e e e e e 229
Yo gl oTo I o] g F= TSN =T 4 (o PP 229

11.9.3.1 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 symbols 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".

11.9.3.2 Channel table

Two different commands are available to retrieve the channel table results:

® TRAC:DATA? TRACEx commands return detailed trace information for each chan-
nel

® 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 11-3 {0..9} (MS)

and Table 11-5)

<code class> code class of the channel (see Chapter 4.2, "Channels, {2..7} (BTS)
codes and symbols", on page 37) (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 42)
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Value Description Range/Unit
<mapping> (MS | channel mapping 0 =1 branch
only) 1=Q branch
<absolute level> | absolute power level of the channel {~0...0}

dBm
<relative level> | relative power level of the channel, referred to either Total {~o0...0}

or Pilot power dB

<timing offset> | referred to the pilot channel s
<phase offset> | referred to the pilot channel 9 for:

e CDP:TPM OFF

® > 50 active channels
found

® 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
ascending 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

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
ascending order by code nhumber

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 24128 7 -9.0 dB (alias with 24.64)
SYNC 32.64 6 -13.3dB
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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? TRACE1

//Read out channel table

//Result:

//0 , 6, 0, 0, 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,
VAN

//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:

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; *WAT

//Start measurement with synchronization

TRAC? TRACE1

//Read out channel table

//Result:

//0 , 5, 0, 0, 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,
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/79 , 5, 1, 1

//9 , 5, 2, 0,
//9 , 5, 3, 0,

VA
//9 , 5, 31,

-43.2, -50.2, 9, 9,
-42.0, -49.0, 9, 9,
-47.6, -54.6, 9, 9,
-47.7, -54.7, 9, 9

Results for CTABle parameter

Retrieving results

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 maxi- {2...7} (BTS)
mum time offset (1.6} (MS)
<phase offset> maximum phase offset rad

<code number>

code number of the channel with maxi-
mum phase offset

{0..127} (BTS)

{0..63}(MS)
<code class> code class of the channel with maxi- {2..7} (BTS)
mum 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:

//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

User Manual 1173.9334.02 — 29

1.20E-009,2,2,-3.01E-003,15,4,0,0,0,0,0,0

220




R&S®FSW-K82/-K83 Remote commands for CDMA2000 measurements

Retrieving results

//0,0,0,0,0,0

//6 reserved values

11.9.3.3 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 gener-
ally corresponds to the base spreading factor.

Value Description Range/ Unit
<code class> code class of the channel (see Chapter 4.2, "Channels, codes {2..7} (BTS)
and symbols", on page 37) (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 215.

11.9.3.4 Code domain power

The command returns four values for each channel:
<code class>, <code number>, <signal level>, <power ID>

The number of displayed values depends on the spreading factor.
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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 fac-
tor.

In BitReverse order, codes belonging to a channel are next to one another and are
therefore 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 {2...7} (BTS)
and symbols", on page 37) (1.6} (MS)
<code number> | code number within the channel {0..127} (BTS)
{0..63}(MS)
<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 215.

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 -8.0 dB
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
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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,
// . 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,
// 6, 1, -7.3,1,
// e 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:0ORD HAD

//Set order to Hadamard

INIT; *WATI

//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, 7,-58.2,0,
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//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,

//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,

//Result Summary in window 2

//Mapping set to I

INIT:CONT OFF
//Select single
CDDP:MAPP Q

sweep

//Select Q branch

CDP:0ORD HAD

//Set order to Hadamard

INIT; *WATI

//Start measurement with synchronization

TRAC? TRACEL

//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,
// 5, 9,-58.2,0,
//5,10,-16.0,1, 5,11,-53.4,0,
// 5,17,-49.0,0,
//5,18,-15.8,1, 5,19,-53.3,0,
// 5,25,-51.0,0,
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//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:ORD BITR
//Set order to BitReverse
TRAC? TRACE1
//Read out CDP relative/BitReverse/Q

//Sorting is changed according to BitReverse.

//Result:

//5, 0,-52.3,3, 5,16,-57.3,0
//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.

User Manual 1173.9334.02 — 29 225



R&S®FSW-K82/-K83 Remote commands for CDMA2000 measurements

11.9.3.6

11.9.3.7

11.9.3.8

11.9.3.9

11.9.3.10

11.9.3.11

Retrieving results

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.

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 sig-
nal 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 slot 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
slot.

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.
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11.9.3.12

11.9.3.13

11.9.3.14

11.9.3.15
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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 slot is returned (=2560 values). The values are calculated as the
phase 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
slot.

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 39.

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>

Value Description Range / Unit
<PCG> Number of the

PCG
<PTOTal> Total power {~0...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
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magnitude peak

Value Description Range / Unit
<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> | IQ imbalance %
<SRATe> Symbol rate ksps
<CHANnel> Channel number
<SFACtor> Spreading factor
of the channel
<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 | {-»...«} dBm
or pilot power)
channel power
<CDPabsolute> | Absolute channel | {-»...«} dB
power
<EVMRms> Error vector %
magnitude
(RMS)
<EVMPeak> Error vector %

Read out the modulation type with the command: CALCulate<n>:MARKer<m>:
FUNCtion:CDPower [:BTS] :RESult? on page 212

Symbol constellation

When the trace data for this evaluation is queried, the real and the imaginary branches

of each symbol are transferred:

<Rey>, <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 39.
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11.9.3.18

11.9.3.19

11.9.4

Retrieving results

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 39.

Symbol magnitude error

When the trace data for this evaluation is queried, the magnitude error in % of each
symbol at the selected slot is transferred. The number of the symbols depends on the
spreading factor of the selected channel:

NOFSymbols=10*2(8-CodeClass)

Symbol phase error

When the trace data for this evaluation is queried, the phase error in degrees of each
symbol at the selected slot is transferred. The number of the symbols depends on the
spreading factor of the selected channel:

NOFSymbols=10*2(8-CodeClass)

Exporting trace results

Trace results can be exported to a file.
For more commands concerning data and results storage see the FSW User Manual.

MMEMOrY:STORESNZTRACE. ..ccctttietutennuaaaaaaaaaeeeeeeeeeaeaeeeeeeeeeaeeeeeeantnsnnnaaaaaaeaeeeeaaaaeees 229
RO Y T B = 2o T S B I T = = =1 (o | S 230

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
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 FSW
base unit user manual.

Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.
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For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the FSW base unit user manual.

Suffix:

<n> Window

Parameters:

<Trace> Number of the trace to be stored

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR1:TRAC 1, 'C:\TEST.ASC'

Stores trace 1 from window 1 in the file TEST.ASC.

FORMat:DEXPort:DSEParator <Separator>

Selects the decimal separator for data exported in ASCII format.
Parameters:

<Separator> POINt | COMMa

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 POINTt.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.
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 214

Remote commands exclusive to retrieving RF results:

(07 S O8] F=1 (=0 1 B I 1YL [ A | 230
CALCulate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESUIt?........ccccviieiriiiiiieieiieeeeeeeen, 231
CALCulate<n>:STATISHCS:RESUIIKIESS ... ciiieiiei it eeereere e e e e e e e e e e e e eebaa s 233

CALCulate<n>:LIMit<li>:FAIL?
Queries the result of a limit check in the specified window.

Note that for SEM measurements, the limit line suffix <li> is irrelevant, as only one spe-
cific SEM limit line is checked for the currently relevant power class.
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To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

See also INITiate<n>:CONTinuous on page 209.

Suffix:
<n> Window
<li> Limit line

Return values:

<Result> 0

PASS

1

FAIL
Example: INIT; *WAT

Starts a new sweep and waits for its end.
CALC2:LIM3:FAIL?

Queries the result of the check for limit line 3 in window 2.
Usage: Query only

Manual operation: See "Spectrum Emission Mask" on page 31

CALCulate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESult? <Measurement>
Queries the results of power measurements.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

See also INITiate<n>:CONTinuous on page 209.

Suffix:
<n> irrelevant
<m> irrelevant
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<sb>

Parameters:
<Measurement>

User Manual 1173.9334.02 — 29
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Sub block in a Multi-standard radio measurement;
MSR ACLR: 1t0 8

Multi-SEM: 1 to 8

for all other measurements: irrelevant

ACPower | MCACpower

ACLR measurements (also known as adjacent channel power or
multicarrier adjacent channel measurements).

Returns the power for every active transmission and adjacent
channel. The order is:

» power of the transmission channels

 power of adjacent channel (lower,upper)

* power of alternate channels (lower,upper)

MSR ACLR results:

For MSR ACLR measurements, the order of the returned results
is slightly different:

 power of the transmission channels

» total power of the transmission channels for each sub block
 power of adjacent channels (lower, upper)

* power of alternate channels (lower, upper)

» power of gap channels (lower1, upper1, lower2, upper2)

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

GACLr
For MSR ACLR measurements only: returns a list of ACLR val-
ues for each gap channel (lower1, upper1, lower2, upper2)

MACM
For MSR ACLR measurements only: returns a list of CACLR val-
ues for each gap channel (lower1, upper1, lower2, upper2)

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 (in the specified sub block).
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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 (in the specified sub block).

OBANdwidth | OBWidth
Occupied bandwidth.
Returns the occupied bandwidth in Hz.

See "Power" on page 30

See "Channel Power ACLR" on page 30
See "Spectrum Emission Mask" on page 31
See "Occupied Bandwidth" on page 32
See "CCDF" on page 33

CALCulate<n>:STATistics:RESult<res>? <ResultType>

Queries the results of a measurement for a specific trace.

Suffix:
<n>

<res>

Query parameters:
<ResultType>

Example:

Usage:

Manual operation:
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Window

Trace

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>

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

Query only
See "CCDF" on page 33
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11.10 General analysis

11.10.1

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 FSW
User Manual.

L I = (oY= F TR 234
L Y = o =T = TR 235
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.

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE.........ccceererrieiereeeeeeeeeeeereeeeeenens 234
DISPlay[:WINDow<n>][:SUBWINdow<w>]:TRACE<t>[:STATE]...uueerrerrrrriieeeeeeerrrieeeeeeernnnnnns 235

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE <Mode>
Selects the trace mode. If necessary, the selected trace is also activated.

For max hold, min hold or average trace mode, you can set the number of single mea-
surements with [SENSe: ] SWEep : COUNt. Note that synchronization to the end of the
measurement is possible only in single sweep mode.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<Mode> WRITe
(default:) Overwrite mode: the trace is overwritten by each
sweep.
AVERage

The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.

MAXHold

The maximum value is determined over several sweeps and dis-
played. The FSW saves the sweep result in 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 FSW saves the sweep result in the trace
memory only if the new value is lower than the previous one.
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Example:

Manual operation:

General analysis

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

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; *WAI

Starts the measurement and waits for the end of the measure-
ment.

See "Trace Mode" on page 105

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>[:STATe] <State>

Turns a trace on and off.

The measurement continues in the background.

Suffix:
<n>

<w>
<t>

Parameters:
<State>

Example:

11.10.2 Markers

Window

subwindow
Not supported by all applications

Trace

ON|OFF |01

OFF | 0

Switches the function off
ON |1

Switches the function on

DISP:TRAC3 ON

Markers help you analyze your measurement results by determining particular values
in the diagram. In cdma2000 applications, only 4 markers per window can be config-
ured for Code Domain Analysis.

e Individual marker SetiNgS......coii i 236
o General marker SEtINGS......ouviiii i e 239
e  Positioning the Marker........ococi oo 239
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11.10.2.1 Individual marker settings

CALCuUlate<n>:MARKEr<mM>:AOFF......c.uciiiiiieiiiee ettt e e e e e et e e e e e e e s 236
CALCUIate<n>:MARKEIr<MS[:STATE] ceuuueieeeiettiiieeeeeettieeeeeeeeetaaeeeeeeeataaeeeeeerntaeeaesenrannanns 236
CALCUIate<n>:MARKEISM> X ... ittt e et e e e e e et e e e et e e e e e e eaaeeeeeans 236
CALCulate<n>:DELTamarker<m>:AOFF........ccoouuiiiieieee et 237
CALCulate<n>:DELTamarker<m>[:STATE]......ccuuuteireereeriiieeeeeeriaeeeeeerernseeeeeeannn s eeeeeeannanns 237
CALCulate<n>:DELTAMAIKErSM>:X....uiiieu e e eeieieeeeeeee e e e e e e e e e e e e s e eeeeanseeeanneeeean 238
CALCulate<n>:DELTamarker<m>:X:RELAtiVE?........c.cevuuiieriiiiiiiieeeeeeeice e e e et e e e eeev e 238
CALCuUlate<n>:DELTaMArker<m> Y 2....cuuuieieeieieieieeeeeeieeeeeeeeetee e e e s e ettt e e eeseeraaeeeeeesannnnns 238

CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 108

CALCulate<n>:MARKer<m>[:STATe] <State>

Turns markers on and off. If the corresponding marker number is currently active as a
delta marker, it is turned into a normal marker.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK3 ON

Switches on marker 3.

Manual operation: See "Marker State" on page 107
See "Marker Type" on page 108

CALCulate<n>:MARKer<m>:X <Position>

Moves a marker to a specific coordinate on the x-axis.

If necessary, the command activates the marker.
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If the marker has been used as a delta marker, the command turns it into a normal

marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 35
See "Marker Peak List" on page 36
See "X-value" on page 107

CALCulate<n>:DELTamarker<m>:AOFF

Turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AOQFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>[:STATe] <State>
Turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2 ON

Turns on delta marker 2.
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General analysis

Manual operation: See "Marker State" on page 107
See "Marker Type" on page 108

CALCulate<n>:DELTamarker<m>:X <Position>
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.

Suffix:

<n> Window

<m> Marker
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

Manual operation: See "X-value" on page 107

CALCulate<n>:DELTamarker<m>:X:RELative?
Queries the relative position of a delta marker on the x-axis.

If necessary, the command activates the delta marker first.

Suffix:
<n> Window
<m> Marker

Return values:
<Position> Position of the delta marker in relation to the reference marker.

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?

Queries the result at the position of the specified delta marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:

<Result> Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
Usage: Query only
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11.10.2.2

11.10.2.3

General analysis

General marker settings

DISPIay[:WINDOWSNSIMTABIE. ....cccvvtuieeeeeetieeeeeeeeetiee e e e et eetee e e e e s eebaaeeeeesestaeaeeseessnnaaaees 239

DISPlay[:WINDow<n>]:MTABIe <DisplayMode>

Turns the marker table on and off.

Suffix:
<n> irrelevant
Parameters:
<DisplayMode> ON |1
Turns on the marker table.
OFF | 0
Turns off the marker table.
AUTO
Turns on the marker table if 3 or more markers are active.
*RST: AUTO
Example: DISP:MTAB ON

Activates the marker table.

Manual operation: See "Marker Table Display” on page 109

Positioning the marker

This chapter contains remote commands necessary to position the marker on a trace.

e Positioning NOrmMal Markers..........cooei v iiiiiieeeee e e 239
e Positioning delta Markers.........oeeuiiiiiiiiiiiceeeieie e 242
Positioning normal markers

The following commands position markers on the trace.

CALCulate<n>:MARKer<m>:FUNCHON:PICH.........c.coiiiiiiiiiiieeie ettt eens 239
CALCulate<n>:MARKer<m>:FUNCHON:TDPICH........ccciiuiiiiiiieiiiie e, 240
CALCulate<n>:MARKer<m>:MAXIMUM:LEFT ..o 240
CALCulate<n>:MARKer<m>:MAXIMUMINEXT........ieiieiieieeeeeeeee e e eeee e e e eeeea 240
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]....cccieieieieeiieeeeeeeeeeeeeeeeeee e 241
CALCulate<n>:MARKer<m>:MAXIimMUM:RIGHTL..........ccooiiiiiiiiiiii e 241
CALCulate<n>:MARKer<m=>:MINIMUM:LEFT......ccoiiiiiiiiieieei et eeree e e e 241
CALCulate<n>:MARKer<m=>:MINIMUMINEXT .......cccoerruiieieeeiririiieeeeeeeerieeeeeeeeraneeeeeeenrannnns 241
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]........ceeeeieieeieeeeee et eeeeeeteeeeeeeeereaeeeeeeenn 242
CALCulate<n>:MARKer<m=>:MINimUM:RIGHL............ueiiiiiiiiieee e e e 242

CALCulate<n>:MARKer<m>:FUNCtion:PICH

Sets the marker to channel 0.64.
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General analysis

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

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 operation: See "Marker To PICH" on page 112

CALCulate<n>:MARKer<m>:FUNCtion:TDPich

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Example: CALC:MARK:FUNC:TDP
Activates marker and positions it at TDPICH 16.128.
CALC:MARK:Y?
Queries value of the relative "Code Domain Power" of the trans-
mit diversity pilot channel.

Mode: BTS application only

Manual operation: See "Marker To TDPICH" on page 112

CALCulate<n>:MARKer<m>:MAXimum:LEFT
Moves a marker to the next positive peak.

The search includes only measurement values to the left of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 111

CALCulate<n>:MARKer<m>:MAXimum:NEXT

Moves a marker to the next positive peak.
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General analysis

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 111

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
Moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 111

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
Moves a marker to the next positive peak.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 111

CALCulate<n>:MARKer<m>:MINimum:LEFT
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 111

CALCulate<n>:MARKer<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker
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General analysis

Manual operation: See "Search Next Minimum" on page 111

CALCulate<n>:MARKer<m>:MINimum[:PEAK]

Moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 111

CALCulate<n>:MARKer<m>:MINimum:RIGHt
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 111

Positioning delta markers

The following commands position delta markers on the trace.

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.......coiiiiiiiiieiceeeeeee e 242
CALCulate<n>:DELTamarker<m>:MAXIMUM:NEXT........citiruiiriiieceeeeeeeeee e e e 243
CALCulate<n>:DELTamarker<m>:MAXIimMUM[:PEAK].........ccoeriiiiriieieeeiiirieieeeeeerne e e e e eeeaans 243
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGHL...........c.ceeeiiiiiiiiiieiee e, 243
CALCulate<n>:DELTamarker<m>:MINIMUM:LEFT.......ccuuieeiiiiiiiiiieeeeeeeeiee e e eeevaann 243
CALCulate<n>:DELTamarker<m>:MINIMUMNEXT.......coeiiiiiiiiieiieeieeiiieeeeeeeeeree e e e e eeranaeeees 244
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......ccevureeeeeiieeeieeeeeeeetieeeeeeeeeaeeeeeeees 244
CALCulate<n>:DELTamarker<m>:MINIiMUM:RIGHL..........cccouuiiiimeieiie e 244

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
Moves a delta marker to the next positive peak value.

The search includes only measurement values to the left of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 111
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General analysis

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

Moves a marker to the next positive peak value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak" on page 111

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
Moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 111

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
Moves a delta marker to the next positive peak value on the trace.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 111

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 111
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Importing and exporting 1/Q data and results

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 111

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
Moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 111

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 111

11.11 Importing and exporting I/Q data and results

For details see Chapter 5, "I/Q data import and export", on page 50.

MMEMOTY:LOAD: IQ:STATE. ..etttuuuuaaaaaaeieeeeeeeaaaeaeeeeeeeeeeeeeeeetnsnssnnnnnaaaaaeaeaeeaaaaaaaeereeeeeene 244
MMEMory:STORE<N>:IQ:COMMENL......cieieiitiieeeeeeitiieieeeeeettaeeeeeeeeteaeeeeeeestaeeeessesnnaeaaees 245
MMEMory:STORE<N>:IQ:FORMAL.....cceteuruiiieiiiiiiiie i eereitie e e e eeereas e e e e eebn e s s eeearn s e e e eeeranns 245
MMEMOry:STORE<SN>IIQ:ISTATE. .. eteeiiittitietentutnaaaaaaae e e e e e e aeaaaaeaeteeeeeeeaeesseesssnnanaae e eas 246

MMEMory:LOAD:IQ:STATe 1, <FileName>

Restores |1/Q data from a file.
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Setting parameters:
<FileName>

Example:

Usage:

Importing and exporting 1/Q data and results

string

String containing the path and name of the source file.

The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .ig.tar.

For .mat files, Matlab® v4 is assumed.

MMEM: LOAD:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'
Loads 1Q data from the specified file.

Setting only

MMEMory:STORe<n>:1Q:COMMent <Comment>

Adds a comment to a file that contains 1/Q data.

Suffix:
<n>

Parameters:
<Comment>

Example:

irrelevant

String containing the comment.

MMEM: STOR:IQ:COMM 'Device test 1b'
Creates a description for the export file.

MMEM: STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'

Stores 1/Q data and the comment to the specified file.

MMEMory:STORe<n>:1Q:FORMat <Format>,<DataFormat>

Sets or queries the format of the 1/Q data to be stored.

Suffix:
<n>

Parameters:
<Format>

<DataFormat>

Example:
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irrelevant

FLOat32

32-bit floating point format.
INT32

32-bit integer format.
*RST: FLOat32
COMPIlex

Exports complex data.
REAL

Exports real data.
*RST: COMPIlex

MMEM: STOR:IQ:FORM INT32,REAL
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Configuring the secondary application data range (MSRA mode only)

MMEMory:STORe<n>:1Q:STATe <1>, <FileName>
Writes the captured 1/Q data to a file.

By default, the contents of the file are in 32-bit floating point format.

Suffix:

<n> 1..n

Parameters:

<1>

<FileName> String containing the path and name of the target file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .ig.tar.
For .mat files, Matlab® v4 is assumed.

Example: MMEM:STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iq.tar'
Stores the captured 1/Q data to the specified file.

Usage: Asynchronous command

11.12 Configuring the secondary application data range
(MSRA mode only)

In MSRA operating mode, only the MSRA primary actually captures data; the MSRA
secondary applications define an extract of the captured data for analysis, referred to
as the secondary application data.

For the CDMA2000 BTS secondary application, the secondary 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 182). Be
sure to select the correct measurement 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 secondary application data for the 3GPP FDD BTS measure-
ment.

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.

The analysis line is displayed by default but can be hidden or re-positioned.

Remote commands exclusive to MSRA secondary applications

The following commands are only available for MSRA secondary application channels:
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Configuring the secondary application data range (MSRA mode only)

CALCuUlate<n>:MSRA:ALINE:SHOW ..ottt e e e e e eae e eaenes 247
CALCulate<n>:MSRA:ALINE[:VALUE]. ...ttt e e e e e e e e e e eae e e e e e 247
CALCulate<n>:MSRA:WINDOWSNZ:IVAL......ceiiiieeeeeeee e et eeeee e e e e e e eeaeeenanaeees 247
INITIAtE N> REFRESN.....uiiieei ettt e e e e e e e e e e e e eae e e eaa e e ennneeeean 248
[SENSE: IMSRA:CAPTUIEIOFFSEL . cuuuuieiiiietiieeeeeeetiie e e e eettie e e e e e eete e e e e e e eabe e e e e s eesaaeeeaeeeees 248

CALCulate<n>:MSRA:ALINe:SHOW

Defines whether or not the analysis line is displayed in all time-based windows in all
MSRA secondary applications and the MSRA primary application.

Note: even if the analysis line display is off, the indication whether or not the currently
defined line position lies within the analysis interval of the active secondary application
remains in the window title bars.

Suffix:

<n> irrelevant

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

CALCulate<n>:MSRA:ALINe[:VALue] <Position>

Defines the position of the analysis line for all time-based windows in all MSRA secon-
dary applications and the MSRA primary application.

Suffix:

<n> irrelevant

Parameters:

<Position> Position of the analysis line in seconds. The position must lie

within the measurement time of the MSRA measurement.
Default unit: s

CALCulate<n>:MSRA:WINDow<n>:IVAL

Returns the current analysis interval for applications in MSRA operating mode.

Suffix:
<n> irrelevant
<n> 1..n
Window
Return values:
<IntStart> Analysis start = Capture offset time

Default unit: s
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11.13

0,

Querying the status registers

<IntStop> Analysis end = capture offset + capture time
Default unit: s

INITiate<n>:REFResh
Updates the current measurement results to reflect the current measurement settings.

No new 1/Q data is captured. Thus, measurement settings apply to the 1/Q data cur-
rently in the capture buffer.

The command applies exclusively to I/Q measurements. It requires 1/Q data.

Suffix:
<n> irrelevant
Example: INIT:REFR
Updates the 1Q measurement results.
Usage: Asynchronous command

[SENSe:]IMSRA:CAPTure:OFFSet <Offset>

This setting is only available for secondary applications in MSRA mode, not for the
MSRA primary application. It has a similar effect as the trigger offset in other measure-
ments.

Parameters:

<Offset> This parameter defines the time offset between the capture buf-
fer start and the start of the extracted secondary application
data. The offset must be a positive value, as the secondary
application can only analyze data that is contained in the cap-

ture buffer.
Range: 0 to <Record length>
*RST: 0

Default unit: S

Manual operation: See "Capture Offset" on page 78

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 FSW.

For details on the common FSW status registers refer to the description of remote
commands basics in the FSW User Manual.

*RST does not influence the status registers.
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Querying the status registers

The STATus:QUEStionable:DIQ register is described in "STATus:QUEStiona-
ble:DIQ register" on page 153.

The STATus:QUEStionable: SYNC register contains information on the error situa-
tion in the code domain analysis of the cdma2000 applications. The bits can be queried
with commands STATus:QUEStionable:SYNC:CONDition? on page 249 and
STATus:QUEStionable:SYNC[:EVENt]? on page 249.

Table 11-7: 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 applica-

tion. Possible reasons:
® Incorrectly set frequency

® Incorrectly set level

® Incorrectly set PN Offset

® Incorrectly set values for Swap 1Q
® |nvalid signal at input

2to 14 These bits are not used.

15 This bit is always 0.
STATus:QUESLIoNable:SYNCIEVENL]?....cciiiiieieiiiiieeeeeeae e e e e e e e e e e e e e e e e e e e e e 249
STATUS:QUEStionable:SYNC:CONDItION?.......ueiiereeeeieee e eeeeeee e e e e e e e e e e e e eneeeeeas 249
STATUS:QUESHIONAbIE:SYNCENABIE. .....ctuiiieeiieiiiee e eeeeetee e eeeeeetee e e e s eea e e e e e e eanae s e e e seeeaas 250
STATus:QUEStionable:SYNCINTRANSIHION. .....ccuuiiiiiieeiii e e e e eea s 250
STATus:QUEStionable:SYNC:PTRANSIION. ......ccccuiiiiiiieiie e 250

STATus:QUEStionable:SYNC[:EVENt]? <ChannelName>
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>
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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Querying the status registers

Usage: Query only

STATus:QUEStionable:SYNC:ENABIe <BitDefinition>, <ChannelName>
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:
<BitDefinition> 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 <BitDefinition>[,<ChannelName>]
Controls the Negative TRansition part of a register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENTt

register.

Parameters:

<BitDefinition> 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 <BitDefinition>[,<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 regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt

register.

Parameters:

<BitDefinition> 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.

User Manual 1173.9334.02 — 29 250



R&S®FSW-K82/-K83 Remote commands for CDMA2000 measurements

Deprecated commands

11.14 Deprecated commands

The following commands are provided for compatibility to other signal analyzers only.
For new remote commands programs use the specified alternative commands.

(O NI O] = (=2 1 bl =1 251
[SENSE:|CDPOWETLEVEIADUJUST. .. uuieieieieieeeeeeeeeeeeeeeeeeeteeeeeeeeeasse e e e e e e e e e eaaaaeaeneeeeennees 252
[SENSE: | CDPOWENPRESEL. .. .uiiieiiiiieieeeeeetiie e e eeeette s e e e s eetaaeeeeeeestaeaeseesanaeeeesessansaaseees 252

CALCulate<n>:FEED <Evaluation>

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 LAaYout
commands for new remote control programs (see Chapter 11.7.2, "Working with win-
dows in the display", on page 200).

Suffix:
<n> 1..n
Window
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 11-8: <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:RATio' 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:PVSYmbol' PSYMbol "Power vs Symbol"
'XTIM:CDP:ERR:SUMMary' RSUMmary "Result Summary"
‘XPOW:CDP:RATio' SCONSst "Symbol Constellation"
'XTIM:CDP:SYMB:EVM' SEVM "Symbol EVM"
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11.15

Programming examples for CDMA2000 BTS measurements

[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 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 FSW pro-
grams use [SENSe: ]ADJust:LEVel on page 193.

[SENSe:]CDPower:PRESet

Resets the CDMA2000 channel to its predefined settings. Any RF measurement 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 con-
trol programs use the SYSTem: PRESet : CHANnel [ : EXEC] command.

Programming examples for CDMA2000 BTS measure-
ments

The following programming example demonstrates how to perform Code Domain
Analysis on a CDMA2000 signal in a remote environment. It assumes the network has
been set up for remote control.

Note that some commands may not be necessary as they reflect the default instrument
settings; however, they are included to demonstrate their use.

[ =mmmmmm——————— Preparing the instrument -----------

//Reset the instrument

*RST

//Activate a CDMA2000 BTS measurement channel named "BTSMeasurement"
INST:CRE:NEW BC2K, 'BTSMeasurement'

//Select the code domain analysis measurement

CONF:CDP:BTS:MEAS CDP

//Stop continuous sweep

INIT:CONT OFF

[/ =mmm Configuring the Measurement-----
//Set the reference level to 0 dBm
DISP:TRAC:Y:SCAL:RLEV 0

//Set the center frequency to 878.49 MHz

FREQ:CENT 878.49 MHz

/)= Trigger settings ----------—-———-————-

// Use these settings only if an external trigger is connected
// to the TRIGGER INPUT connector of the analyzer.

// Otherwise ignore these commands.

// Define the use of an external trigger.
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Programming examples for CDMA2000 BTS measurements

TRIGger:SOURce EXT

[/ =mmmmmmmm = Signal Description -------------------
//IF KNOWN, define the pseudo noise offset of the base station from the external
//trigger of 2 (*64 chips) to accelerate calculation

//SENS:CDP:PNOF 2

//Capture data only from signal at antenna 1.

SENS:CDP:ANT 1

//Switch to multi-carrier signal detection and disable enhanced signal detection
//algorithm to accelerate calculation

CONF:CDP:BTS:MCAR ON

CONF:CDP:BTS:MCAR:MALG OFF

//Activate multicarrier RRC filter with rolloff 0.02 and cutoff at 1.25 MHz
CONF:CDP:BTS:MCAR:FILT ON

CONF:CDP:BTS:MCAR:FILT:TYPE RRC

CONF:CDP:BTS:MCAR:FILT:ROFF 0.02

CONF:CDP:BTS:MCAR:FILT:COFR 1.25MHZ

/)= Channel detection -------—-—————————————————
//Configure an inactive threshold of -60.0 dB
SENS:CDP:ICTR -60

[/ =m———————— Configuring the result display ------------
// Activate the following result displays:

// 1: Code Domain Power (default, upper left)

// 2: Result Summary (default, below CDP)

// 3: Code Domain Error Power (next to CDP)

// 4: Bitstream Table (next to Result Summary)
LAYout:ADD:WINDow? 'l',RIGH,PCD

LAYout:ADD:WINDow? '2',RIGH,BITS

[/ =m————————— Code domain settings ----—-=—-—-—-——-——"——-——-———————
//Use a base spreading factor of 128

SENS:CDP:SFAC 128

//Configure compensation for I/Q offset

SENS:CDP:NORM ON

//Calculate timing and phase offset

SENS:CDP:TPM ON

//Define relative code power results, referred to total power of the signal
SENS:CDP:PDIS REL

SENS:CDP:PREF TOT

//Use bit-reverse sort order for code display

SENS:CDP:ORD BITR

/)= Data acquisition -----------------—--—-—-———-
//Configure data capture for 3 PCGs, analyze set 0, code number 3
SENS:CDP:IQL 3

SENS:CDP:SET O

SENS:CDP:CODE 3
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Programming examples for CDMA2000 BTS measurements

//Select single sweep mode.
INIT:CONT OFF
//Initiate a new measurement and waits until the sweep has finished.

INIT; *WAT

//Retrieve the composite EVM

CALC:MARK:FUNC:CDP:BTS:RES? MACC

//Retrieve the channel power, relative to total power
CALC:MARK:FUNC:CDP:BTS:RES? CDPR

//Retrieve the total power

CALC:MARK:FUNC:CDP:BTS:RES? PTOT

//Retrieve the peak error vector magnitude in percent
CALC:MARK:FUNC:CDP:BTS:RES? EVMP

//Retrieve the trace data of the Code Domain Error Power display

TRAC3:DATA? TRACEL
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Annex

A Annex - reference data

A11

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.....ccuueeiiiiieee e e e 255
@  MS ChanNEl tADIES.....ccueiiee e e e e e ean 257

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
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Table A-1: Base station channel table for main branch in radio configuration 1 (MPC_RC1)

Channel Type

Number of Channels

Code Channel (Walsh
Code.SF)

Radio Configuration

F-PICH

0.64

F-SYNC

32.64

F-PCH

1.64

F-CHAN

9.64

10.64
11.64
15.64
17.64

25.64

[ UL U U G

Table A-2: Base station channel table for main branch in radio configuration 4 (MPC_RC4)

Channel Type

Number of Channels

Code Channel (Walsh
Code.SF)

Radio Configuration

F-PICH

0.64

F-SYNC

32.64

F-PCH

1.64

F-CHAN

9.128

10.128
11.128
15.128
17.128
25.128

T T

Table A-3: Base station test model for aggregate signal in radio configuration 4 (TDC_RC4)

Channel Type

Number of Channels

Code Channel (Walsh
Code.SF)

Radio Configuration

F-PICH

16.128

F-SYNC

32.64

F-PCH

1.64

F-CHAN

9.128

10.128
11.128
15.128
17.128
25.128

L T T
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Table A-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 -

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

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 Chan-
nel Tables" on page 84).

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:
® PICH
e DCCH
®* FCH
RTCHOP5 Channel table for Reverse Traffic CHannel OPeration with the following 5 channels:
® PICH
e DCCH
e FCH
® S1CH
e S2CH

Table A-5: Channel table for enhanced access channel operation

Channel type Code channel (Walsh Code.SF) | Mapping
PICH 0.32 |
EACH 2.8 Q
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Table A-6: Channel table for reverse commom control channel operation

Channel type Code channel (Walsh Code.SF) | Mapping
PICH 0.32 |
CCCH 2.8 Q

Table A-7: Channel table for REVERSE TRAFFIC CHANNEL OPERATION 3

Channel type Code channel (Walsh Code.SF) Mapping
PICH 0.32 I

FCH 4.16 Q

S1CH 24 Q

Table A-8: Channel table for REVERSE TRAFFIC CHANNEL OPERATION §

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 I

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.
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Figure A-1: Codetable for base spreading factor 64
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Figure A-2: Code table for base spreading factor 128 (part1)
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Figure A-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
CDMAZ2000 standard. The used bandclass is defined in the SEM or ACLR measure-
ment settings (see "Bandclass" on page 97).

Table A-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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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

1" 1 400 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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CDEP code domain error power

CDP code domain power

"Composite in accordance with the cdma2000 specifications, determines the square root of the

EVM" 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.

MCA1 multi-carrier1 (one carrier system 1X).

MC2 multi-carrier3 (three carrier system 3X).

OTD orthogonal transmit diversity, two antennas used

PCG power control group: name in cdma2000 system for 1536 chips or 1.25 ms interval;
transmitter 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 sample 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 commands (CDMA2000)

[SENSEJADUJUSEALL ...ttt h et s et s et ae et eae e et ese e e ene et e beeneenean 191
[SENSe:]JADJust: CONFigure:HY STeresis:LOWET.........ccuiiiiiiiiiie e 193
[SENSe:]JADJust: CONFiIgure:HY STeresiS:UPPEI.........coui it 193
[SENSe:]JADJust: CONFigure:LEVEEDURGLON. ........ccuiiiiieiieeiie e 192
[SENSe:]JADJust: CONFigure:LEVel:DURatIONIMODE............ccooiiiiiiiiieiie ettt 192
[SENSE:JADJUSELEVEL. ...ttt e e e e et e e e e e e e eaa e e e esae e e enaeeesaneeas
[SENSE:JAVERAGESNZICOUNL.......eiiiiiiieiiiiee ettt ettt ettt nae e ne e e aneeneeeneas
[SENSE: JCDPOWEIANTENNG. ...ttt ettt ettt b et e bttt e ke e e bt e st et e e et e e nbeeanneens
[SENSE:JCDPOWEICODE.........oiiiiiiiectiee ettt e e e et e e et e e e st e e e easeeeeaaaeeeebaeeeentaeeesasseesanneeeannes
[SENSe:]CDPower:ICTReshold....

[SENSE:]CDPOWEIQLENGIN. ...ttt ettt b
[SENSE:]CDPOWEILCODEIMASK ...ttt ettt e et e et e et e e et e e e aaa e e e snr e e e saaeesssseeeeasseeeanns 142
[SENSe:]CDPOWErLCODEIMODE...... ..ottt sttt ne 142
[SENSE:]CDPOWENLCODEIOFFSEL.......ciiiiiiiiiiieeie ettt 142
[SENSE:JCDPOWENLEVEIADUJUSL. ...ttt ettt et e et e e et e e e e a e e antaeesenreeeannes 252
[SENSE:JCDPOWEIMAPPING. ...ttt ettt ettt ettt ettt et e e naeeeae e
[SENSe:]CDPower:NORMalize

[SENSE: JCDPOWEIORDE.........uiiieiiie et eee et ee e e et e e et e e e et e e e e aae e e s saee e e e beeeeasaeeessseeessseeessseeeeassneeanes
[SENSE:JCDPOWETPDISPIAY......cciiiiiiiitieiie ettt ettt ettt et
[SENSE:JCDPOWEIPNOFTSEL.......cutiiiiiiiiieit ettt ettt ettt beeaeee e
[SENSE:]CDPOWENPPREIEIENCE. ...ttt ettt e e et e e et e e et e e et e e e saseeesenaeeeanaes 196
[SENSE:]CDPOWEIPREFEIENCE. ... ..oiiiiiiiiii ittt ettt 197

[SENSe:]CDPower:PRESet
[SENSe:]CDPower:QINVert

[SENSE:]CDPOWENSET:COUNTE. ...ttt ettt et e bt e e e 182
[SENSE:]CDPOWENSETIVALUE]. ...ttt ettt ettt b ettt s 194
[SENSE: JCDPOWEI:SFACION. .....citiieeeeee ettt e e e e et e e e st e e e eaae e e e esaeeessaeeessreeesnseeeenaneeas 197
[SENSE: CDPOWETISLOT ...ttt ettt ettt ehe et e bt e e e b e et e bt e et e bt ene et e ene et e eneeneeanes 195
[SENSE: JCDPOWETTPIMERS. ... ..ciiiiiuiieiit ettt b ettt ehe et e et e e bt e sae et eeeaeeebeeseneanee 197
[SENSE: JFREQUENCY:CENTET. ...ttt ettt b e ae e he e et e b e e e b e e ebeeenbeeeaneenbeesneeeas 165
[SENSe:JFREQUENCY:CENTEISTEP......oiiiiiiiiii ettt ettt 165
[SENSe:JFREQUENCY:CENTENSTEP:AUTO . ... .ottt ettt sne e es 166
[SENSe:JFREQUENCY:CENTENRSTER:LINK .. ..ottt 166
[SENSe:JFREQUENCY:CENTErSTEP:LINKIFACTO.....cciiiiiiieieeieeie ettt 166
[SENSe:]FREQuency:OFFSet.........cccocveiiiiiiiiiieen.

[SENSe:]MSRA:CAPTure:OFFSet

[SENSe:]PROBe<pb>:ID:PARTNUMDEI? ...ttt ettt 158
[SENSe:]PROBE<PD>:ID:SRNUMDEI?. ...ttt ettt eb e sene e 159
[SENSe:]PROBE<pbh>:SETUP:ATTRAO.....ccctiiiiiiiie ittt e e e e e e e e e ena e e e snreeans 159
[SENSe:]PROBE<pb>:SETUP:CIMOFFSEL........eiiuiiiiieiiieitiee sttt 160
[SENSe:]PROBe<pb>:SETUPIDMOFTSEL.....cuiiiiiiiiieiiee et 160
[SENSe:]PROBe<pb>:SETup:MODE

[SENSe:JPROBE<PDZISETUPINAME?. ...ttt ettt ae e te et be e nean 161
[SENSe:]PROBe<pb>:SETUPINMOFTSEL.....cuiiiiiiiiiiiitee ettt 161
[SENSe:IPROBE<PD>:SETUP:PMODAE..........oiiiiiiee ittt ettt e et e et e e eate e e s nra e e e 162
[SENSe:]PROBe<pb>:SETUP:PMOFFSEL.......coiiiiiiiiiieieee e 162
[SENSE:IPROBE<PD>ISETUPISTATE? ...ttt ettt ettt ettt et e e e b e aaaeeas 163
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[SENSe:]PROBe<pb>:SETup:TYPE?. ... 163
[SENSE:ISWEEPICOUNL. ...ttt ettt ettt ettt et e bt e et e e ebe e e e e e esbeemeeeeseeenbeeaneeanseeenseeabeaannaanns 190
ABORL. ...ttt ettt a e —eeeat e aheee—eehe e te e s teenteeaate e st e enteebeeenteeeateenreeesaeeteeenneenen 208
CALCulate<n>:DELTamarker<m>:AOFF ..........cooii ittt 237
CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT ... e 242
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT........cccoiiiiiiieiiiee e eeee e eee e e e e s e e nnaeaeens 243
CALCulate<n>:DELTamarker<m>:MAXImUM:RIGHL...........ccciiiiiii e 243
CALCulate<n>:DELTamarker<m>:MAXIMUM[:PEAK]..........cooiiiiia e 243
CALCulate<n>:DELTamarker<m>:MINIMUMILEFT.........cooiiiiiiie e
CALCulate<n>:DELTamarker<m>:MINimum:NEXT .
CALCulate<n>:DELTamarker<m>:MINimMUM:RIGHTL............cooii e 244
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK]........ccoiiiiiiiiie e 244
CALCUIate<n>:DELTaMArKEr<M> X .. .ooiii ittt ettt e et ek e bt e sat e e be e e b e e sbeeaneeenne 238
CALCulate<n>:DELTamarker<m>:X:RELAUVE?.........cooiiiiiiiieee et e e 238
CALCuUlate<n>:DELTamMarker<m>:Y 2. .. .o eiee et e st e st e et eestaee e snseeeesnseeeanseeeeanseeaeanneeeesnseeeanes 238
CALCulate<n>:DELTamarker<m>[:STATE].........ceiiiiieiiieieeiie e eeee e et e et e ere e e et e e e st e e esaee e ssreeesaseeeesnneeas 237
CALCUIAESNZIFEED. ...ttt ettt et e e he et e e ab e e beeesbeeeseeemeeeesbeenbeeeseaeneesnneenseeanns 251
CALCUIAtESNZ I LIMItIISIFALL?. ...ttt ettt ettt ettt e st e et e e est e et e e sseaeseesnseeseeesseessenanneenns 230
CALCulate<n>:MARKer<m>:AOFF .
CALCulate<n>:MARKer<m>:FUNCtion:CDPower[:BTS]:RESUIt?..........cccooiiiiiiiieiiic e 212
CALCulate<n>:MARKer<m>:FUNCHON:PICH. ..........cciiiiieiiie ettt et e e enee e e e es 239
CALCulate<n>:MARKer<m>:FUNCtion:POWer<sb>:RESUIt?...........cccciiiiiiiiiiiiiiiii e 231
CALCulate<n>:MARKer<m>:FUNCHON:TDPICN. ......ccuiiiiiiiieiiie e 240
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T ..ottt e et e e ee e e e e neee s 240
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ..ottt 240
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL. ...t 241
CALCulate<n>:MARKer<m>:MAXIMUM[IPEAK]....... ottt 241
CALCulate<n>:MARKer<m>:MINimum:LEFT ... 241
CALCulate<n>:MARKer<m>:MINIMUM:INEXT ...t a e e e e enes 241
CALCulate<n>:MARKer<m>:MINIMUM:RIGHTL...........ccccoiiiiie e 242
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]........ccouitioiiie et a e rae e 242
CALCUIAtE N> IMARKEISIMZIX ettt ettt ettt e et e e b e e e e kbt e e eant e e e amne e e e ameeeeasbeeeanseeeesnseeaeanneeas 236
CALCUIAtE<N>IMARKEISIMZIY 2. ettt ettt et et e e e e e e et e e e st e e ansteeesnseeeeasseeeaasaeeeasseeennseeeennnenes 214
CALCUIate<n>:MARKEI<MS[:STATE]......eiteiitiie ettt ettt e e et e e et e e e s e e e s aaeeessbeeeeasbeeesnseeesnseaeeans
CALCUIate<n>:MSRAIALINEISHOW.......ooiiiiiiit ettt ettt et e e ete e teeene e e eneeenneenes
CALCUIate<n>:MSRA:ALINE[:VALUE]. .....cottiiit ittt ettt
CALCulate<n>:MSRA:WINDow<n>:IVAL .
CALCulate<n>:STATISICS:IRESUIKIES>7.....co et st e s 233
CALCUIAtESNZIUNITIPOWVET.......ee ettt e e et e et e e et e et e e s s e e e snnaeeeasseaeasseaeanseeeeanseeeannneeeanneeeennnen 167
CALibration: AlQ:HATIMING[:STATE]. ...ttt ettt ettt b e et et e b e e s beeane e e aneeebeeaneeens 158
CONFigure:CDPowWer:MS:CTABIEIDATA. ... ettt ettt et e e e et e et e et e e neeeneeebeeeneeenns 189
CONFigure:CDPOWEr[:BTSIIBANDCIGSS. .......uuiiiiiiiiiiieiiet ettt ettt 199
CONFigure:CDPOWEI BT S IBCLASS. ......ciiuiieiii ittt ettt et be e 198
CONFigure:CDPower[:BTS]:CTABIE:CATAIOF. .......ueeiuiiieaiiiee ettt et e e e e e e aneeeeanneeeeas 185
CONFigure:CDPower[:BTS[:CTABIE:COMMENL........cccuiiiiiiiieiii it 187
CONFigure:CDPower[:BTS]:CTABIe:COPY..... .
CONFigure:CDPower[:BTS:CTABIEIDATA. ...ttt ettt ettt et et e e st e e b e eneaeneas
CONFigure:CDPower[:BTS:CTABIEIDELELE.......ccuiiiiiiiiiiie et
CONFigure:CDPower[:BTS:CTABIEINAME ...t
CONFigure:CDPower[:BTS]:CTABIE:RESTOIE........uiiiiiiieeieie ettt ettt a et e e e e neee s 186
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CONFigure:CDPower[:BTS:CTABIEISELECE. ......cc..ooiiiiiiiieiee e
CONFigure:CDPower[:BTS]:CTABIe[:STATe]
CONFigure:CDPower[:BTS]:MCARrier:FILTer:COFREQUENCY.........cccuiiiiiriiiiie ettt
CONFigure:CDPower[:BTS:MCARIrIEr:FILTErROFF........ciiiiiiiiiese e
CONFigure:CDPower[:BTS]:MCARIFErFILTERTYPE..... .o ettt
CONFigure:CDPower[:BTS[:MCARIIErFILTEr[:STATE]......uei ittt
CONFigure:CDPower[:BTSIIMCARIIEIRMALGO. ..ottt ettt
CONFigure:CDPower[:BTS:MCARIEIT:STATE]....ceeiuiieeateee ettt ettt e e seee e e e e seseeeeneeaeanes
CONFigure:CDPower[:BTSIIMEASUIEMENT. .......ccuiiiiiiiieiie ettt
DIAGNOSHC:SERVICEINSOUICE. ...ttt ettt ettt b e bt et e e bt e b enes
DISPIAYIFORMAL. ... ittt et ettt e a et e e eaeeeabeeese e e s e e eaeeenseeeneeebeeeneeeneeenneeneeennas
DISPIay[:WINDOWSNSJIMTABIE. ...ttt ettt ettt ettt
DISPlay[:WINDow<n>]:SIZE.........
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEL:MAXIMUM......coiiiiiiiiiieiieiie ettt
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEL:MINIMUM........coiiiiiiiiiiiii e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE............ccccotiiiiiiiaiie e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO ONCE.........ccceerimrriiiriiraeene.
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:PDIViSiON.........ccccceerririiiniiiiiciic e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:RLEVEL.........c.cccociiiiiiiiiiiiiiiie e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet..
DISPlay[:WINDow<n>][:SUBWIindow<w>]:TRACE<I>[:STATE]......cettiuiireiiiieiii ettt
FORMat:DEXPOMDSEPAIALOr. ........eiiiieiiiiiiie ettt b ettt beeaneee s
FORMEBE I D ATA] ettt ettt ettt et ettt et e e et e e st e e a st e bt e e aeeeeaeeemte e s e e enbeeeaeeemseeenseenseeeneeaseesnneaneeanns
INITiate:SEQUENCEIABORI. ......coiiee ettt e e e e st e e e e e e st e e enaeeeanneeeeanneeeeanseaeeannnaennneeas
INITiate:SEQUENCENIMMEIAE. ... .ooiiieiii ettt ettt abe e
INITiate:SEQUENCEIIMODE........ .o ettt et e ekt e e et bt e e e abe e e e aate e e e aneeeeanseeeeanneeeaanneeean
INITiate:SEQuencer:REFResh[:ALL]...
INITIGtESNZICONIMERGS. ...ttt h et e ekt e bt e et ettt e e b e e e bt e e st e esb e e beeaheeeeaeeeneeeneas
INITIAtE NS ICONTINUOUS. ...ttt ettt ettt e ettt e ettt e e e ee e e e aate e e e ame e e e e aaeeeeanneeeeambeeaeanteeeaanseeeanneeaanneeeeannen
INITIAtESNZIREFRESK.......oeeeee ettt et e e e e et e e e e e e e aae e e e st eeeanteeesnseeeesnseaeeanneaeenneeas
INITIAtESNS[IIMMEIALE]. ... e e e e e e et e e e e e e s bt eeeeesesnnsneeaeeeesennnnnees
[N UL B [T o TUE= 1 1o o PSPPI
INPUEATTENUALIONIAUTO.....eeee ettt et e et e e st e e e sss e e e sss e e et e e e enseeeeanseeeesnseeeaneeeeanseeeannnenenn
INPut:ATTenuation:PROTECHONIRESEL........cc..iiiiiiiieiie ettt
LN U1 ©10 1N =Yo7 (o] SRR
INPULECOUPHING. ...ttt h ettt et e bt et she e et e ebe e e bt e see e e aeenareenbeeaane
INPULIDIQICDEVICE. ...ttt h ettt et h e et hb e et e e bt e bt e ene e et et ebeeenees
INPut:DIQ:RANGe:COUPIing....
INPUt:DIQ:RANGE[IUPPET......cieee ettt b ettt ettt n b etee e
INPUt:DIQ:RANGE[IUPPEITAUTO . ...ttt ettt ekt b ettt b e e bt e et e e nbe e
INPUt:DIQ:RANGE[:UPPEIT:UNIT ...ttt ettt et e e e e be e et e eeeenbeeeneeaneaean
INPULIDIQISRATE. ...ttt ettt ettt et e e st e teeest e e beeeaseeseeenbeeeseeessaessseenseeesbeesseesnsaenseenseesneeanns
INPULDIQISRATEIAUTO . ...ttt h et b e et h e e et e eh et et e e b e e e be e s et e e bt e et e e beeenes
INPUEIDPAT ettt ettt et e e a et e bt e e st e e beeeaee e s e e emseeaseeembeeeaeeenseeeneeenbeeeseaenseeenneeseaans
INPUut:EATT............

INPULEATTIAUTO . ...ttt ekt ekt h e e et ekt e a bt e bt e e st e enb e e bt e e he e e ne e et e enees
IN P UL E AT TS T AT .ttt ettt ettt et e ettt e e ae e e et e es s e e be e eae e e st e enbeeabeeemeeeeneeemseeeseeanbeeeneeanneean
INP UL E GAIN S TATE] ..ottt ettt ettt ettt e et e e st e et eeebe e e st e e saeeenseeseeesseesaeeanseeesseenseesseeeseesnsensaeanes
INPULIFILEIPATH. ..ottt b et h e et e bt e e bt e eh et et e e ne e e bt e ebe e e bt e nnbeeteeenee
INP UL FILTEIr T HPASS[:STATE]. .ottt ettt ettt et e et e e eae e e st e eabeebeeeneeeeneeemseeaseeenbeeaneaenns
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INP UL F I LT Y LG S TATE] ettt ettt et e e et e e e e e e e e s e e et e e e esseaesasseeesssaeeessseaeesseeeanes 145
INPut:GAIN:STATe....

INPULGAINLIVALUE]. ¢ttt ettt b e et e et et e e bt e bt e eae e et e nareenbeeenne
INPUEIMPEAANCE. ...ttt h e ettt e et e e et e e nnte e e e ae e e e ebeee s
INPUL I Q:BALANCEA[ISTATE]. ..ttt ettt ettt ettt e bt et e e eae e et e e seeenbeeeaeeenseeanseebeeaneeaseesnseaneeanns 156
INPUETQ:IFULLSCAIEIAUTO. ...ttt ettt ettt et e e et e e et e e e st e e e st eeennteeesnnteeeanneaeeanneeeanseeaennneeas 157
INPUt:IQ:FULLSCAIELILEVEI].....eieeeee ettt ettt e b e bttt et ebeean 157
INPUL I QI TY PE . ..ottt et bt e et e e st e e te e et e e e bt e eae e e st e enbeeebeeenseeeneeenseeaseeenbeesnnaenneas 157
INPUEISELECL. ... ettt ettt e et e e et e e ettt e e e ate e e e nee e e e sseee e nseeeesteeeansteeeanneeeeansaeeennneaennneeas 146
L1 LU S I = P RPPP U PPURPRRURRPPR 147
INSTrument:CREALE:IDUPLICALE. .......oiiiiiie ettt ettt e e et e e e sae e e e e aneeaeanbeaeanseeaeanes 133
INSTrumMENt:CREALEIREPLACE.........cii ittt e et e e st e e e enne e e e snneaeenneeeenseeeennes 133
INSTrument:CREate[:NEW]

INSTIUMENTIDELELE. ... ettt et e e et e e e st e e ab e e e e st e e e e anbe e e sanbeeeanneeeeannneeannneas

LN S 8L a 1T L I SRS 134
INSTrUMENERENGME. ...ttt ettt h ettt h bttt e s ab e e bt e eat et e et e e abeeaneeas 136
INSTIUMENTIESELECE]. ... eeeeeei ettt ettt e ettt e e kb e e et b e e e e mbb e e e emte e e e emeeeeaneeeeanseeeaanneaaan 136
LAYOULADD[WINDOW]?....c.eeietie ettt eetee et ettt etee ettt e et e est et e sste e st e esse e saeesseessaeensaeesseesaessseeneesnseenseeanns 201
LAYOUt:CATAIOGL:WINDOW] ...ttt b et ettt b e et e ene e et e et e e nbeeaneeetee e 203
LAYout:IDENify[:WINDow]?...

LAYOUEMOVEIWINDOW]. ...ttt ettt ettt ekttt et e e e e e te e
LAYOUE:REMOVE[:WINDOW].......eiiieiieee ettt e e ettt e e e e ettt e e e e e e sttt e e e e e e sssse e e e e e e s snnsnnaeeeeeeannnnnenees
LAYOUL:REPLACE[:VWINDOW]. ...ttt ettt ettt ettt et e it e et e e e s e et e e eaeeemseeeneeebeeaneeenneeenneenseeennas

[N o TU ) ] N (=T OSSPSR
LAYOULWINDOWSNZIADD?....c. ettt bttt ettt h et e eab e bt e e s bt e ehe e et e e et e e b e e eneeenneas 206
LAYOUt:WINDOWSNZIIDENLIfY 2.ttt ettt et ettt e et e et e e e nee e eaeeemteeeseeenbeesneaenneean 206
LAYout:WINDow<n>:REMove...

LAYOUL:WINDOWSNZIREPLACE. ...ttt ettt ninee e
MMEMOTY:LOAD: IQ: S TATE. ...ttt ettt ettt ettt ettt e bt e ettt e s e e e abe e seeeaeeeeaeeemseeeseeenbeeeneeanneeenseeseeannas
MMEMOTY:LOAD:IQ:STREAM......ueiiiiiiiiit ettt ettt b ettt ettt et e st te e eenbeeaeneas
MMEMory:LOAD:IQ:STREAMIAUTO.......ciiiiiiiieiiiete ettt ettt 148
MMEMOory:LOAD:IQ:STREAMILIST 2.ttt et b e et ee e nee e aee e 149
MMEMOory:STORE<N>:IQ:COMMENT. ...ttt ettt ettt nre e sne e 245
MMEMory:STORE<N>:IQ:FORMAL. ........ocuiiiiiiiiei ettt 245
MMEMOry:STORE<SNZIQISTATE. ...ttt sttt st
MMEMOTY:STORESNZITRACE. ...ttt ettt a ettt ettt e bt e sbe e e aeenaneenbe e
OUTPULDIQ I STATE]. ettt ettt et ekt h et ee et et e e s bt e bt e eh et e bt e e bt e bt e e bt e she e e bt e enbeebeeanneeas
OUTPut: TRIGger<tp>:DIRection..

OUTPULTRIGEISIPZILEVEL. ...ttt s
OUTPULTRIGEISIPZIOTY P, ettt ettt b e h ettt et e e e eneesaee e e
OUTPUt: TRIGGer<tp>:PULSE:IMMEIAtE. ..........eeiiiiieiiiiieeie et et 181
OUTPUt: TRIGEr<tp>:PULSEILENGIN. ..ottt 181
OUTPULSUP>DIQICDEVICE?.....e ettt ettt e b ettt et e b e e e et ebee e 152
STATus:QUEStionable:DIQ:CONDItION?.........ooiuiiiiieiie ettt ettt ettt et et eene e e s 154

STATus:QUEStionable:DIQ:ENABIe
STATus:QUEStionable:DIQ:NTRansition

STATus:QUEStionable:DIQ:PTRANSIHION. ...ttt e e e eneeeas 155
STATUs:QUESHONADbIE:DIQIIEVENL?.......eiiiieeiece ettt ettt sttt e et esseeesaeenseenseaanneeas 155
STATuUs:QUESHIONabIE:SYNCICONDItION?......uuiiiiiiiiie ittt et 249
STATUS:QUESHONADIE:SYNCIENABIE. ...ttt ettt e et e et e s eanee s 250
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STATus:QUESHIoNable:SYNCINTRANSIHION. ......cciiiiiiiiiieiii e 250
STATus:QUEStionable:SYNC:PTRansition...

STATUS:QUESHONADIE:SYNCIEVENL]?. ...ttt ettt eaee e enaeenreesnne e 249
SYSTEM:PRESEt:CHANRNEIEXEC].... . ettt e et e e et e e et e e e easeeesenneeeannes 136
N Sl [T g RS =L@ T =T o oY RSP UPR 211
SY STEM:ISPEGKEIVOLUME. ... iiieiiiee ettt et et e e ettt e e et e e e ate e e e s e e e anseeeeasaeeeesseeesnneeeeanseeeensseeeanes 164
TRACE:IQ:FILE:REPEttION:COUNL. ...ttt ettt b et e e e 149
TRACE NS [ID AT AL ettt ettt ettt ekt e et e e eh e e et e e eae e e beees e e e beeemeeeseeen b e e ebeeenseeeneeenneeaneeebeeenneennes 215
TRIGGE:SEQUENCELDTIME. ...ttt b ettt ettt e b 175
TRIGger[:SEQUENCE]:HOLDOF: TIME]. ...ttt ettt 175
TRIGger[:SEQuence]:IFPOWEr:HOLDOR ..o 175
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ......cuiiiiiiiii it 175
TRIGger[:SEQuence]:LEVel:BBPower

TRIGGer[:SEQUENCEL:LEVEIIFPOWET......c.oiiiiiiiii et
TRIGger[:SEQuence]:.LEVel:RFPower

TRIGQEr[:SEQUENCEILEVEIVIDEO. ...ttt ettt et ne s
TRIGger[:SEQuence]:.LEVel[:EXTernal<port>]..........ccooiiiiiiiiiiieei e 176
TRIGGE:SEQUENCE]I:SLOPE. ...ttt ettt ettt ebe et ebeeniee e
TRIGGE:SEQUENCELSOURCE. ...ttt sttt b et e h e bt e b e e beeaneeennes

TRIGger[:SEQuence]: TIME:RINTerval
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Index

A
Abbreviations ... 262
Aborting

SWEED ittt 92, 93
AC/DC COUPIING .ttt 62
ACKCH .o 46
ACLR

Bandclasses .........ccocooiiiiiiiiii

cdma2000 results

Configuring (cdma2000) .........ceeeieeieiiieeeiiee e 96

Results (remote) ........oooiiiiiiiiiiiiiee e 231
Activating

cdma2000 measurements (remote) ..........ccceeevveeennne 132
Active channels ... 15

QUASIHINACHIVE ..o 44
Adjacent channel leakage ratio

S8 ACLR ..o 30
Agilent

Long code generation mode ...........ccceeeiiiiiiiiiiieenieenn. 41
AlIAS POWET ...t 21, 40, 101
Amplitude

Configuration ..........cooiiiiiiiie e 69

Configuring (remote) .......cceeiiieieiiiee e 167

SetliNgS .. 69
Analog Baseband

INPUL e 63
Analysis

BTS Code Domain Settings .........ccccoviieiiiieeeniineenne 100

Remote commands ...........ccociiiiiiiiiii 234

RF (remote)

RF measurements ..........cccocoeiiiiiiiiiciic 100

SettiNgS ..veeiee e 100
Analysis interval

MSRA L.
ANAIYSIS [N ..o
Antenna diversity . .

ACHVALING e

Special channels ... 44
Antenna number

SeIECHNG . 56
Application Cards ..........occiiiiiiiii e 9
Application NOLES ........coiiiiiiiii e 9
Applications

Adopted parameters ... 52

SWILChING . 52
Attenuation

AULO L.

Configuring (remote)

ElCtronic .......ocviiiiii

External ...

Manual ....

OPLION i

Protective (remote) ........ccocviiiiiiiiiiiiie e 144
Audio demodulation

Volume (remote control) .........ccccoeeeeeiiiieiniiieeiieeee 164
AULO Al L 93
Auto level

HYSEEreSIS ... 95

Reference level ... 71,94

Softkey

Auto scaling
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AVErage COUNT ....oeiiiiiiiiiiice e 92

B

Bandclasses
ACLR oo 261
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SEM
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Bandwidth
Coverage, MSRA MOAE .......ooeiiiiiiiiieiieeeee e 48
MENU .. 52
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SEE BTS oo 10
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Bitstream
Evaluation method .............cooooiiiiiii 17
Trace results

BranChes ..........uoviiiiiiiiieee e
ANAIYSIS ..o

Evaluation range ...
RetrieViNg ..cc.ooiiiiii i
Selecting
Brochures ....
BT S s

C
Capture Length ..o 81
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Remote ..o ... 248
SOFtKEY .t 78
Carrier Frequency Error ... 15
CCOCH e 46
CCDF
cdma2000 results ............ .33
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CDA s 14
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COoNfIQUIING ..o 52
Configuring (remote) ..........ccccoe... ...138
Evaluation settings BTS (remote) ... ... 195
Parameters ... 15
Performing ... ...114
RESUIS ... 15
CDE
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CDEP
Color assignMment .........ccooiiiiiiiiiierie e 21
DISPIaY . 101

269



R&S®FSW-K82/-K83 Index
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CDMA2000

Programming examples ..........cccooeieiiieiiiiee e 252
cdma2000 mode

Error meSSages .....oooocveeeiiiieiiiiee e 113
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CDP

Absolute/Relative ... 102
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Color assignment ..........coceiiiiiiiiiie e 21

DiISPIAY e 101, 102
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Measurement examples ..........ccccoiiiieiniiieiiieeenen. 120

Reference power .........cccooceiiiiiieiiie e 102

Retrieving

Trace results ..........ocoiiiiiiiii s 221
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