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3.6 Taking Screenshots 

You can take and store a screenshot of the current screen anytime with the  key.  

► Press the  key. 

The R&S FSH takes a screenshot. 

If available, the R&S FSH stores the screenshot on an external storage device (USB 

memory stick or SD card). If both are connected, the R&S FSH uses the SD card. 

If no external device is available, the R&S FSH stores the screenshot in its internal 

memory (if there is enough left). In that case you can transfer the pictures with the 

R&S InstrumentView software to your computer. 

   

 
 

Saving screenshot and dataset at the same time 

Depending on the "Capture" settings available in the "User Preference" menu, using 

the  key also saves a dataset in addition to the screenshot. 

For more information see "Managing Datasets" on page 34. 

   
 

Screenshot file name 

All screenshots get a default file name "Screenshot####". The files also get numbers 

(####) in ascending order, beginning with 0000. You can select a default file name and 

start number in the "User Preference" menu. 

► Press the SETUP key. 

► Press the "User Preference" softkey. 

► Select the "Default Filename" and "File Name Counter Starts At" items and assign 

a file name and number as you wish. 

Screenshot file format 

The file format of screenshots is either *.png or *.jpg, depending on your configuration 

in the "User Preference" menu.  

► Press the SETUP key. 

► Press the "User Preference" softkey. 

► Select the "Capture Screen Format" item to select the screenshot file format. 

Previewing screenshots 

If you want to make sure if a screenshot you took contains the wanted information, you 

can preview screenshots on the R&S FSH. 

► Press the SAVE/RECALL key. 

► Press the "Recall Screenshot" softkey. 

The R&S FSH opens a dialog box to select a screenshot for the preview. 
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3.7 Saving Events 

The R&S FSH provides functionality that automatically saves measurement information 

if a certain situation or event occurs. 

Saving events is possible in all operating modes. 

► Press the SETUP key. 

► Press the "User Preference" softkey. 

► Select the "Save on Event" menu item. 

► Select "On" from the "Save on Event" dropdown menu. 

The R&S FSH turns on automatic event recognition. You can select one of several 

events that trigger the storage of measurement data. 

Data types 

You can select several data types to save when an event occurs. 

● A screenshot of the sweep that contains the event (.png or .jpg file) 

● A dataset of the sweep that contains the event (.set file) 

● The GPS coordinates of the location where the event happens (.gpx file) - a GPS 

receiver and option R&S FSH-K16 is required for this 

► Press the SETUP key. 

► Press the "User Preference" softkey. 

► Select the "Capture Screen", "Capture Dataset" or "Capture GPX" menu item and 

turn it on or off. 

If on, the corresponding information is included in the saved data. 

   

           

Timing of the data capture 

Note that the R&S FSH evaluates the measured data after a sweep is done and thus 

detects and saves an event only after a sweep has been completed. 

   
 

Event types 

To use the "Save on Event" functionality, you have to select an event type that triggers 

the capture of the selected data. The R&S FSH supports several event types. 

► Press the SETUP key. 

► Press the "User Preference" softkey. 

► Select the "Event Source" menu item and select an event type from the dropdown 

menu. 

● Time interval 

Saves measurement data every <x> seconds. 
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You can define the duration of the time interval via the "Time Interval" menu item. 

   

          

 

Single sweeps and sweep time 

Note that it is not possible to save measurement data every <x> seconds in single 

sweep mode, because the R&S FSH only performs one sweep and then stops. 

Note also that the time interval must be longer than the sweep time. If the time interval 

would be shorter, the R&S FSH would not be able to save data, because a sweep has 

to be complete before the R&S FSH is able to save the data. 

   
 

● Limit failure 

Saves measurement data if a limit line is violated. (not supported by Geotagging 

mode yet) 

The R&S FSH provides different modes for handling limit check failures. You can 

select one via the "Limits Save Mode" 

- Start on failure: starts to save measurement data if a limit line is violated. 

- Stop on failure: stops to save measurement data if a limit line is violated. 

- Save only failure: saves only the sweeps that actually fail a limit check. 

● Distance interval 

Saves measurement data after you have covered a certain distance. 

You can define the distance that must covered before data is saved via the 

"Distance Interval" menu item. 

● Every sweep 

Saves the data of all measurement sweeps that are performed. 

Storage device 

To use the "Save on Event" functionality, you need an SD card or USB stick to store 

the data on. The internal memory would probably not be sufficient. 

► Press the SETUP key. 

► Press the "User Preference" softkey. 

► Select the "Recording Storage" menu item. 

► From the dropdown menu, select the storage device you prefer (SD card or USB 

device) 
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3.8 Connecting the R&S FSH to a PC 

The R&S FSH comes with the R&S InstrumentView software package. This software 

package features several tools that allow you to document measurement results or 

create and edit limit lines or channel tables among other things. 

Note that the .NET Framework 2.0 (or higher) is required on the PC to run the software 

properly. 

You can set up a connection between the R&S FSH and R&S InstrumentView either 

via its LAN port or its mini USB port. 

You have to install the R&S InstrumentView software on the PC before you are able to 

establish a connection. 

► Run the CD-ROM delivered with the R&S FSH. 

► Navigate to the "Software" section and start the setup file. 

► Follow the instructions on the screen. 

Alternatively, you can download the latest R&S InstrumentView from the R&S FSH 

product homepage. 

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

   

           

Firewall settings 

If no connection can be established between the software and the R&S FSH after 

successful configuration, check the firewall settings on your PC. 

   
 

http://www.rohde-schwarz.com/product/fsh.html
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3.8.1 Connecting the R&S FSH in a LAN 

You can connect the R&S FSH directly to the PC with the LAN cable that is supplied 

with the R&S FSH. The LAN port is located on the left side of the R&S FSH behind a 

protective cap. 

You can set up the LAN connection in the "Instrument Settings" dialog box. 

 

For a direct connection between a PC and the R&S FSH, DHCP (Dynamic Host 

Configuration Protocol) has to be turned off (which is the default state). 

► In the "Instrument Setup" dialog box, select the "DHCP" item. 

► Press the ENTER key. 

A dropdown menu to select the DHCP state opens. 

► Turn DHCP on or off as required. 

Setting an IP address and subnet mask 

To establish a connection, the PC and the R&S FSH have to be in the same subnet. 

► Identify the subnet mask of your PC, for example in the Microsoft Windows 

"TCP/IP Properties". 

 

► In the "Instrument Setup" dialog box, select the "Subnet Mask" item. 

► Press the ENTER key. 

► Enter the subnet mask of the PC with the numeric keys. 

 

► Confirm the entry with the ENTER key. 
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After you have matched the subnet mask, you can define the IP address. When both 

devices are in the same subnet, the first three digits of the IP address are usually the 

same ('192' in the example below). 

Example  

IP address PC  192.0.2.0 

IP address R&S FSH 192.0.2.10 

 

► Identify the IP address of your PC, for example in the Microsoft Windows "TCP/IP 

Properties". 

 

► In the "Instrument Setup" dialog box, select the "IP Address" item. 

 

► Press the ENTER key. 

► Enter the IP address of the PC with the numeric keys. 

► Confirm the entry with the ENTER key. 

Configuring the R&S InstrumentView software 

► Start R&S InstrumentView. 

► Select the "LAN" tab in the "Instrument Connect" dialog box. 
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► Press the "Add Devices" button to create a new network connection. 

 

► Specify a name for the new network connection, for example "Spectrum Analyzer". 

► Enter the IP address for the R&S FSH (in this case 192.0.2.10) 

► Confirm the entry with the "OK" button. 

The connection is now created, configured and appears in the device list. 

 

► Select the new connection labeled "Spectrum Analyzer". 

► Press the "Connect" button to establish the connection. 
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3.8.2 Connecting the R&S FSH in an Existing LAN 

You can either draw the R&S FSH IP address automatically from the DHCP server or 

manually assign a fixed address. With manual allocation, a fixed IP address and 

subnet mask must be assigned to the R&S FSH as described in the chapter on direct 

LAN connection. Then the R&S InstrumentView software has to be configured as 

described with the assigned IP address. 

   

          
 

Free IP address 

Contact your IT system manager to get a free IP address. 

   
 

In networks with a DHCP server, DHCP permits automatic allocation of the network 

configuration to the R&S FSH connected via LAN cable. For this purpose, DHCP has 

to be active on the R&S FSH. 

DHCP is off by default. Turn it on like this: 

► In the "Instrument Setup" dialog box, select the "DHCP" item. 

► Press the ENTER key. 

A dropdown menu to select the DHCP state opens. 

► Select "On" to activate DHCP. 

The R&S FSH is now allocated an IP address and the subnet mask by the DHCP 

server. This can take several seconds. 

The IP address and subnet mask are automatically set in the corresponding input 

fields and are no longer available for editing. 

Configure the R&S InstrumentView software with the IP address and subnet mask 

as defined by the DHCP server. For more information see "Connecting the 

R&S FSH in a LAN" on page 29. 



R&S FSH Operating the R&S FSH 

Connecting the R&S FSH to a PC 

Operating Manual 1173.6275.12 - 39 33 

  

3.8.3 Connecting the R&S FSH via USB 

Alternatively, you can connect the R&S FSH to the PC with the USB cable that is 

supplied with the delivery. The Mini USB interface is located on the left side of the 

R&S FSH behind a protective cap. 

When you connect the R&S FSH to a computer for the first time, Windows tries to 

install the new hardware automatically. The required drivers are installed along with the 

R&S InstrumentView software package. 

When the drivers have been found on your system and the hardware has been 

successfully installed, Windows shows a corresponding message. 

► Connect the R&S FSH via the Mini USB port to your computer. 

► Start R&S InstrumentView on the PC. 

► Select the "USB" tab in the "Instrument Connect" dialog box. 

 

► Select the R&S FSH connection. 

► Confirm the selection with the "Connect" button. 

   

          
 

R&S FSH IP address 

The R&S FSH internally emulates a LAN connection. The IP address displayed by 

R&S InstrumentView for the USB connection is for information only. It is fixed to 

172.16.10.10 and cannot be changed. 
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3.9 Managing Datasets 

The R&S FSH provides functionality to manage (save, restore etc.) datasets available 

in its internal memory or an external storage device. 

The USB interface that supports the use of memory sticks is available for models with 

serial numbers 105000 and higher. 

Read-only files 

If a file is labeled with a lock symbol in the "Stat" column of the file manager, it is read-

only and therefore cannot be edited. 

You can remove the read-only attribute in several ways. 

● Connect the R&S FSH to a PC and start the R&S InstrumentView software. 

In the software, start the "Synchronization Control", select a file and lock or unlock 

the file with the corresponding buttons. 

 

● Copy the file to a computer and remove the attribute with the Windows functionality 

(right click on the file, select "Properties" and remove the check from the "Read-

only" checkbox. 

 

● Use the SYSTem:SET:UNLock command to remove the read-only attribute. Note 

that you might have to select the correct directory first with MMEM:CDIR. 

MMEM:CDIR '\Public\Cable Models' 

SYST:SET:UNL 'xyz.cblmod' 

Datasets 

Basically, the R&S FSH supports various types of datasets. The instructions below 

primarily describe managing datasets that you create on the R&S FSH during 

measurements, for example measurement results and configurations. Note that these 

datasets have the file extension .set. 

Datasets with the file extension .set are an image of measurement results and 

configurations. Thus, you can subsequently reproduce the context of the 

measurement. 

You can use datasets for documentation, for example, or use them for a more detailed 

analysis later on (for example with the R&S InstrumentView software). Note that 

datasets also contain calibration data if calibration has been performed. 
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5.1.11.3 Configuring the Display 

As colors are an important part of the spectrogram, the R&S FSH offers various ways 

to customize the display for best viewing results. 

The first and most obvious way to configure the display is to select a different color 

scheme. 

► Press the "Spectrogram Settings" softkey. 

► Select the "Spectrogram Color Table" menu. 

The R&S FSH opens a submenu that contains several color schemes. 

● Default 

● Green-Yellow 

● Green-Blue 

● Black-White 

● Red-Purple 

● Blue-Black 

The following examples are based on the green-yellow color scheme. 

► Select the color scheme you are most comfortable with. 

The R&S FSH adjusts the screen colors according to your selection. 

It is possible that the color distribution is not ideal in the current configuration. You 

have two ways to set things straight. 

By cutting the reference level, you can eliminate amplitudes from the color map 

that are not part of the signal. 

Example: By default, the spectrogram reference level is 30 dBm. 

That means that signal parts with 

an amplitude of 30 dBm would be 

yellow in the spectrogram, and 

signal parts with a very small 

amplitude would be dark green. 

Everything in between is a shade 

of the colors between. As the 

colors are distributed over a very 

large range (about a 150 dBm or 

more), it is likely that you can not 

distinguish details in the signal you 

have measured.  
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► Enter a number with the number keys, the rotary knob or the cursor keys. 

The R&S FSH positions the second time line on the selected frame. Again it shows 

the time stamp of the time line in the marker information field (ΔT value). For the 

second time line (T2), the information is relative to the first one (T1). This means 

that the time stamp of the second time line can be negative, if you have set it on a 

frame above the first time line. 

If you scroll the time line through the frames of the spectrogram with the rotary knob or 

the cursor keys, the R&S FSH will show the spectrum corresponding to the selected 

frame in the upper window of the display.  

You can use the spectrogram playback for a detailed analysis of the signal levels over 

time and compare signal details in the spectrum result display, e.g. with the help of 

markers. 

In addition to the time line (horizontal marker), you can also use (vertical) markers in 

the spectrogram.  

With the help of the marker and the time line, you are able to find the exact moment 

when a specific event has occurred in the spectrum. 

► Press the MARKER key. 

The R&S FSH activates a marker 

and sets it on the peak level of the 

currently displayed spectrum. 

► Use the rotary knob or the cursor 

keys to move the marker on the 

horizontal axis to the frequency 

you want to analyze, or enter the 

frequency directly with the number 

keys. 

 

► Press the "Select Time Line" softkey and browse through the spectrums using the 

rotary knob or the cursor keys until the spectrum of interest is displayed in the 

upper window. 

The time stamp of the selected time line gives you a precise indication on when the 

event shown in the spectrum occurred. 

For more information on marker functionality, see 

● "Using Markers" on page 207 

Switching back to active spectrogram recording 

To resume recording of a new spectrogram 

► Press the "Live Update" softkey at any time you are in playback mode.  

The R&S FSH switches back to performing live measurements. 
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Long time spectrograms  

The R&S FSH can record spectrogram data up to 999 hours (although the maximum 

time actually depends on the measurement settings and available storage space). 

► Press the SETUP key. 

► Press the "Measure Setup" softkey and look for the "Spectrogram Long Time 

Recording" settings. 

► Connect the storage device (necessary for long time recording). 

► Select the storage device you would like to use from the "Recording Storage" 

menu item (USB or SD card). 

► Turn on the long time spectrogram with the "Long Time Recording" menu item. 

The R&S FSH starts the spectrogram measurement. The data is written directly to the 

connected storage device in one or more files, depending on the overall length of the 

spectrogram . the longer the recording last, the more files are created.  

When you stop the recording, the 

R&S FSH shows a message 

containing the directory where the 

measurement data has been saved.  

 

When you playback the spectrogram, 

the currently used file is indicated in 

the display.   

Note that it might take a little while to access a new file during spectrogram playback (a 

corresponding message is shown). 

Configuring long time spectrograms 

You can define several characteristics of the long time spectrogram in the "Measure 

Setup" menu: 

● Recording mode: Selects the way the spectrogram is controlled. 

- "Timer": Recording starts and stops on a certain date and time. You can define 

the date via the "Start / Stop Date" and "Start / Stop Time" menu items (for 

example from 6:00 am to 6:00 pm on January 1st in the year 3000. You can 

also define a "Duration" instead of specifying a stop time. 

- "Immediately": Recording begins immediately, and you can define a "Duration" 

(for example 6 hours). Otherwise the recording stops when you deliberately so. 

- "Limits Failure": Recording starts or stops when a limit has been violated. 

Select the details with the "Limits Save Mode" menu item. 

In any case, you can stop the recording deliberately any time by turning the 

long time spectrogram off. 

- "Stop Recording If Battery Low": Recording stops when the battery level runs 

low. 
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● Recording Speed: Selects if the spectrogram measurement time is defined 

automatically by the R&S FSH or manually. In the latter case, define the 

measurement time with the "Manual Recording Interval" menu item (Example: a 

spectrogram line is added every 100 ms). 

Analyzing long time spectrograms with the R&S InstrumentView software 

Long spectrograms can be difficult to read on the R&S FSH. However, the 

R&S InstrumentView software package provides a tool called the "Long Time 

Recording Viewer" that allows you to conveniently display and analyze very long 

spectrograms. 

► Select "Analysis" > "Spectrogram" to open the viewer. 

In the viewer, you can do several things. 

● Display spectrograms that you have previously saved via the "File" menu. The 

compressed view shows the complete spectrogram, while the main window shows 

a detailed view of the measured data. 

● Apply different color schemes via the "Colors" menu. The color schemes are the 

same as those available within the firmware. See "Configuring the Display" on 

page 96. 

● Select a certain time line in the spectrogram and view the corresponding spectrum 

in the diagram area below the spectrogram. 

● Zoom into and out of the measurement results. 

● Position markers in the spectrogram via the "Show" menu and the "Measurement” 

panel on the right side of the user interface. 

● Configure markers via the "Setup" panel on the right side of the user interface. 

● View the measurement setup via the "Measurement" panel. 

   

           

Prerequisites 

Using the "Long Time Recording Viewer" requires you to install .NET framework 

version 4.0 or higher on the PC you are running the R&S InstrumentView software on. 
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5.1.12 Using Isotropic Antennas 

The R&S FSH supports measurements with an isotropic antenna. 

You can use any isotropic antenna available with the R&S TS-EMF system (order no. 

1158.9295.05). Each of those antennas supports a different frequency range between 

9 kHz and 6 GHz. 

Test setup 

The test setup consists of an R&S FSH and one of the isotropic antennas. The 

necessary cables are provided with the antennas. 

► Connect the RF cable with the N coaxial connector to the RF input (port 1). 

► Connect the control cable to the power sensor interface (9-pin D-Sub connector) 

with the adapter cable that comes with the antenna. 

If necessary, you can connect an additional extension cable (R&S TS-EMFZ2, 

order no. 1166.5708.02). 

Starting the measurement 

► Press the MEAS key. 

► Press the "Meas Mode" softkey. 

► Select the "Isotropic Antenna" menu item. 

After you have turned the isotropic antenna on, the R&S FSH uses the isotropic 

antenna for all measurements. 

Note that when you turn the isotropic antenna on without having selected a 

transducer factor first, the R&S FSH asks you to select a transducer factor. 

Using transducer factors 

The isotropic antenna is in effect a transducer. Because it has a characteristic 

frequency response, it is necessary to correct the measurement results by these 

characteristics. 

The transducer factors for each of the supported isotropic antennas are provided with 

the R&S FSH. The factors contain typical correction values for all three antenna 

elements as well as the correction values for the cable. 

► Press the AMPT key. 

► Press the "Transducer" softkey 

The R&S FSH opens a dialog box to select the transducer factor. 

► Select the "Primary Transducer" menu item. 

► Select the transducer factor. 

The file you have to select depends on the antenna you are using. The file type of 

transducer factors for isotropic antennas is *.isotrd. 

► Confirm the selection with the "Select" softkey. 
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If you are using the extension cable R&S TS-EMFZ2, you have to take this into 

account as a secondary transducer. 

► Press the "Transducer" softkey. 

► Select the "Select Secondary Transducer" menu item. 

The R&S FSH opens a dialog box to select transducer factors with the unit dB. 

► Select the transducer factor for the extension cable. 

► Confirm the selection with the "Select" softkey. 

For more information see "Using Transducer Factors" on page 143. 

You can create and edit transducer factor with the R&S InstrumentView software 

package and then transfer them into the internal memory of the R&S FSH. Each 

transducer factor may consist of up to 1000 reference values. 

Display of the antenna directions 

An isotropic antenna consists of three orthogonal elements. Each of these elements 

measures the field strength from a different direction (x-, y- and z-axis). 

   

           

Decrease of measurement speed 

Because the R&S FSH performs a measurement on each of the three antenna axes, 

the update rate of the results decreases slightly. 

   
You can select to display different aspects of the measurement. 

► Press the "Meas Mode" softkey. 

► Select the "Iso Direction [ ]" menu item. 

The R&S FSH opens a new menu to select the measurement aspect. 

● "Auto" 

Shows the total field strength over all three antenna axes. 

The displayed result is a combination of the results for each antenna element. After 

measuring each of the three directions individually, the R&S FSH calculates the 

total field strength (Er) based on the results for each antenna element. 

222
zyxr EEEE ++=  

● "X" 

Shows the field strength measured on the antenna's x-axis only. 

● "Y" 

Shows the field strength measured on the antenna's y-axis only. 

● "Z" 

Shows the field strength measured on the antenna's z-axis only. 
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5.2 Configuring Spectrum Measurements 

5.2.1 Configuring the Horizontal Axis 

The FREQ key contains all necessary functions to configure the horizontal axis for 

spectrum measurements. 

The contents of the menu depend on the currently selected measurement. 

Usually, the horizontal axis contains frequency information in spectrum mode. You can 

specify the frequency in terms of the center frequency or by defining a start and stop 

frequency for a particular span. 

If you know the frequency of the signal you are measuring, it is best to match the 

center frequency to the signal's frequency. If you are investigating signals, e.g. 

harmonics, that are within a particular frequency range, the best option is to enter a 

start and stop frequency to define the span. 

5.2.1.1 Defining the Center Frequency 

The center frequency represents the frequency at the center of the horizontal axis in 

the diagram area. 

► Press the FREQ key. 

The R&S FSH opens the frequency menu. 

When you press the FREQ key, the R&S FSH automatically opens an input field to 

define the center frequency. If the input field is inactive, you can open it with the 

"Center Freq" softkey. 

► Enter the center frequency you need. 

The frequency you have entered becomes the new center frequency. 

While adjusting the center frequency, you may obtain a value that is outside the 

R&S FSH maximum span. If this happens, the R&S FSH automatically reduces the 

span. 

5.2.1.2 Defining a Frequency Step Size 

If you set the center frequency with the rotary knob or the cursor keys, the distance of 

each step that you take depends on the span. With the rotary knob, the smallest 

possible step is a pixel. As the trace consists of 631 pixels, each step is equal to 1/630 

of the span. With the cursor keys, the step is 10% of the span or one division of the 

grid. 

You can set another step size. 

► Press the FREQ key. 

► Press the "CF Step Size" softkey. 

The R&S FSH opens a submenu that contains possible step sizes. 
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- 0.1 x Span 

The step size equals 10% of the span or 1 division of the horizontal axis. 

- =Center 

The step size equals the center frequency. 

This step size is ideal for measurements on harmonics. When you increase or 

decrease the center frequency, the center frequency automatically moves to 

the next harmonic. 

- Manual… 

Define any step size you want. 

This step size makes it easy to investigate a spectrum with frequencies at 

constant intervals. 

► Select the step size you need from the menu. 

The R&S FSH adjusts the step size accordingly. 

If you set the step size to 10% of the span or to the center frequency, the R&S FSH 

sets the step size internally. Manually defining the step size opens an input field to 

define the step size. 

5.2.1.3 Setting a Frequency Offset 

For measurements on frequency converters such as satellite downconverters, it is 

often convenient to reference the results to the frequency prior to conversion. For this 

purpose, the R&S FSH offers a frequency offset that arithmetically shifts the center 

frequency to higher or lower frequencies. Thus, the R&S FSH displays the input 

frequency of the DUT. 

Positive frequency offset is possible in the range from 1 Hz to 100 GHz, in steps of 

1 Hz. The maximum negative frequency offset depends on the start frequency you 

have set. The start frequency, taking into account the frequency offset, is always 

≥ 0 Hz. 

► Press the FREQ key. 

► Press the "Freq Offset" softkey. 

The R&S FSH opens an input field to set the frequency offset. 

► Enter the frequency offset you need. 

The R&S FSH adds the frequency offset to the center frequency you have set. A 

red dot at the center frequency display indicates that a frequency offset has been 

set. 
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5.2.1.4 Defining a Start and Stop Frequency 

Defining a start an stop frequency is best suited for example for measurements on 

harmonics or signals whose exact frequency is unknown.  

► Press the FREQ key. 

► Press the "Start Freq" softkey. 

The R&S FSH opens an input field to define the start frequency. 

► Enter the start frequency you need. 

► Set a stop frequency with the "Stop Freq" softkey. 

The R&S FSH adjusts the horizontal axis according to your input, beginning with 

the start frequency and ending with the stop frequency. 

If you have entered a stop frequency that is outside the maximum frequency range, 

the R&S FSH sets the stop frequency to the possible maximum. 

The label of the horizontal axis changes from "Center" and "Span" to "Start" and 

"Stop". 

5.2.1.5 Setting the Span 

The span is the frequency range around the center frequency that a spectrum analyzer 

displays on the screen. The span you should select depends on the signal and the 

measurement that you are performing. A rule of thumb is that it should be at least twice 

the bandwidth occupied by the signal. 

The available span for frequency domain measurements depends on the instrument 

model. 

● R&S FSH4: 10 Hz to 3.6 GHz 

● R&S FSH8: 10 Hz to 8 GHz 

● R&S FSH13: 10 Hz to 13.6 GHz 

● R&S FSH20: 10 Hz to 20 GHz 

If you set a span of 0 Hz (zero span), the R&S FSH performs measurements in the 

time domain.  

► Press the SPAN key. 

When you press the SPAN key, the R&S FSH automatically opens an input field to 

define the span. If the input field is inactive, you can open it with the "Manual 

Span" softkey. 

► Enter the span you need. 

The R&S FSH adjusts the span of the horizontal axis. 
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If you have to switch between full span and a smaller span, you can do so without 

having to enter the numeric values. 

► Press the SPAN key. 

► Press the "Full Span" softkey. 

The R&S FSH displays the spectrum over its entire frequency range. 

► Press the "Last Span" softkey. 

The R&S FSH restores the span that you have set just before displaying the entire 

frequency range. 

Time domain measurements 

You can also activate time domain measurements without having to enter the value 

manually. When measuring in the time domain, the span is 0 Hz. In that state, the 

R&S FSH measures the signal at the current center frequency only. Instead of 

displaying the spectrum, the R&S FSH shows the signal power over a certain time 

period. The horizontal axis becomes the time axis. The display always starts at 0 s and 

stops after the currently set sweep time. 

► Press the SPAN key. 

► Press the "Zero Span" softkey. 

The R&S FSH sets a span of 0 Hz and performs the measurement in the time 

domain. 
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5.2.2 Configuring the Vertical Axis 

All relevant settings to configure the vertical axis are available in the amplitude menu. 

You can access it via the AMPT key. 

5.2.2.1 Setting the Reference Level 

The reference level is represented graphically by the grid line at the top of the diagram. 

The reference level sets the input signal gain up to the display stage. If the reference 

level is low, the gain is high. That means that even weak signals are displayed clearly.  

If you are measuring strong signals, you have to set a high reference level in order to 

prevent an overload of the signal path of the analyzer and to keep the signal within the 

display range. If you are measuring the spectrum of a composite signal, make sure that 

the reference level is high enough to cover all signals and that all signals are within the 

measurement diagram. 

► Press the AMPT key. 

When you press the AMPT key, the R&S FSH automatically opens an input field to 

define the center frequency. If the input field is inactive, you can open it with the 

"Ref Level" softkey. 

► Enter the reference level you require. 

If you change the reference level, the R&S FSH adjusts the position of the trace as 

you make the changes. 

By default, the reference level corresponds to the grid line at the top of the diagram. 

You can also change the position of the reference level to another grid line if you have 

a signal that would otherwise overlap with the top of the diagram area. The R&S FSH 

indicates the current reference level position with a triangle at the corresponding grid 

line on the vertical axis ( ). 

► Press the AMPT key. 

► Press the "Range / Ref Pos" softkey. 

The R&S FSH opens a submenu. 

► Select the "Ref Position 10…" menu item. 

The R&S FSH opens an input field to define the reference position. 

► Enter the number of the grid line you want the reference level at. 

The range is from 0 to 10. "0" corresponds to the lowest grid line, "10" corresponds 

to highest grid line. 
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5.2.2.2 Setting a Display Range 

The display range determines the scaling or resolution of the vertical axis. In the 

default state, the display range is a logarithmic scaling over a 100 dB. This 

corresponds to 10 dB per grid division. The R&S FSH provides other display ranges 

that either increase or decrease the resolution of the vertical axis.  

However, increasing resolution does not increase the accuracy of, for example, the 

marker level readout, but only makes it easier to read values off the trace. 

You can also select a linear scale for the vertical axis. In that case, the power levels 

are expressed as a percentage of the reference level. Linear scaling is useful to 

display AM modulated carriers in the time domain, for example. 

► Press the AMPT key. 

► Press the "Range / Ref Pos" softkey. 

The R&S FSH opens a submenu to select the display range. 

► Select the display range you need (“Manual Range” allows you to select a custom 

range). 

The R&S FSH adjusts the vertical axis accordingly. 

5.2.2.3 Selecting the Display Unit 

By default, the vertical axis (and therefore the reference level) is scaled in dBm. 

However, the units dBmV, dBµV, Watt and Volt are also available. Selecting the right 

unit is relevant for the marker level display because the unit of the marker level is the 

same as that of the reference level. 

► Press the AMPT key. 

► Press the "Unit" softkey. 

The R&S FSH opens a submenu to select the display unit. 

► Select one of the available units. 

The R&S FSH adjusts the labels of the vertical axis accordingly. 
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5.2.2.4 Setting a Reference Offset 

You can define a reference offset for the reference level. With a reference offset, you 

can increase the reference level by a certain amount. This is useful, for example, if an 

attenuator or amplifier has been inserted before the RF input. The R&S FSH 

automatically takes the loss or gain into account when the level is displayed and no 

manual calculations are necessary. A loss introduced at the RF input must be entered 

as a positive number and a gain as a negative number.  

► Press the AMPT key. 

► Press the "Ref Offset" softkey. 

The R&S FSH open an input field to  

► Enter the offset you need. 

The R&S FSH includes the offset in the measurement.  

To indicate an offset other than 0, the R&S FSH puts a red dot at the "Ref:" 

hardware setting ( ). 

5.2.2.5 Setting the RF Attenuation 

RF attenuation adjusts the input range inside the analyzer. It is coupled directly to the 

reference level. If you have set a high reference level, RF attenuation is turned on in 

10 dB steps according to the table below so that the input mixer always remains in the 

linear range. 

The R&S FSH provides three attenuation modes. 

● Auto Low Distortion 

If this mode is active, the R&S FSH sets the RF attenuation 10 dB higher 

according to the table below, making the stress of the input mixer 10 dB less at the 

specified reference level. If the spectrum is densely occupied with signals, e.g. in a 

television cable network, the input mixer reduces the R&S FSH inherent spurious 

products. However, the inherent noise display of the R&S FSH increases due to 

the increased attenuation in front of the input mixer. 

● Auto Low Noise 

If this mode is active, the R&S FSH sets the RF attenuation 10 dB lower. This 

increases the sensitivity of the R&S FSH, which means that the inherent noise 

display decreases due to the lower attenuation in front of the input mixer. 

● Manual 

Manual selection of the attenuation. 

You can check the status of the RF attenuation and the preamplifier in the 

measurement setup dialog and the hardware settings area of the display. 
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Reference Level 

Preamplifier OFF Preamplifier ON 

RF Attenuation RF Attenuation 

Low Noise Low Distortion Low Noise Low Distortion 

≤-30 dBm 0 dB 0 dB 0 dB 0 dB 

-29 to -25 dBm 0 dB 0 dB 0 dB 5 dB 

-24 to -20 dBm 0 dB 0 dB 0 dB 10 dB 

-19 to -15 dBm 0 dB 5 dB 5 dB 15 dB 

-14 to -10  dBm 0 dB 10 dB 10 dB 20 dB 

-9 to -5 dBm 5 dB 15 dB 15 dB 25 dB 

-4 to 0 dBm 10 dB 20 dB 20 dB 30 dB 

1 to 5 dBm 15 dB 25 dB 25 dB 35 dB 

6 to 10 dBm 20 dB 30 dB 30 dB 40 dB 

11 to 15 dBm 25 dB 35 dB 35 dB 40 dB 

16 to 20 dBm 30 dB 40 dB 40 dB 40 dB 

21 to 25 dBm 35 dB 40 dB 40 dB 40 dB 

26 to 30 dBm 40 dB 40 dB 40 dB 40 dB 

 

► Press the AMPT key. 

► Press the "RF Att / Amp / Imp" softkey. 

► Select either the "Auto Low Distortion" or the "Auto Low Noise" menu item. 

The R&S FSH sets the attenuation according to the table above. 

► Select the "Manual: 0 dB" menu item for manual selection of the RF attenuation. 

The R&S FSH opens an input field to set the RF attenuation. You can set the 

attenuation from 0 dB to 40 dB in 5 dB steps. 

To indicate a manual attenuation, the R&S FSH puts a red dot at the "Att:" 

hardware setting ( ). 

5.2.2.6 Using the Preamplifier 

To increase the input sensitivity, the R&S FSH provides an integrated 20 dB 

preamplifier after the input mixer. 

In the default state of the R&S FSH, the preamplifer is turned off. If you want to 

measure signals with low powers, you can turn it on. 

► Press the AMPT key. 

► Press the "RF Att / Amp / Imp" softkey. 

► Select either the "Preamp On" or "Preamp Off" menu item. 

The R&S FSH turns the preamplifier on and off. 
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5.2.2.7 Setting the Input Impedance 

In the default state, the input impedance is 50 Ω. 

The R&S FSH can also handle 75 Ω systems. The R&S FSH does not select a 75 Ω 

RF input per se. Instead it selects a 75 Ω matching pad connected at the RF input. The 

50/75 Ω matching pad R&S RAZ is recommended for 75 Ω matching (see 

recommended accessories). The R&S FSH automatically considers the conversion 

factor when a value of 75 Ω is set. 

► Press the AMPT key. 

► Press the "RF Att / Amp / Imp" softkey. 

► Select the impedance you need. 

You can also use other matching pads (e.g. R&S RAM or R&S FSH-Z38) by 

activating transducer factors. 

5.2.2.8 Using Transducer Factors 

For more information see "Using Transducer Factors". 
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5.2.3 Setting Bandwidths 

The bandwidth menu contains all settings to set up filter bandwidths available in the 

R&S FSH. You can access it with the BW key. 

5.2.3.1 Setting the Resolution Bandwidth 

The resolution bandwidth in a spectrum analyzer determines the frequency resolution 

for frequency domain measurements and therefore determines how well it can 

separate adjacent frequencies. The results as you see them on the display depend on 

the passband of a resolution filter. 

The resolution bandwidth (RBW) has several effects on measurements. 

● To be able to display two or more signals whose frequencies are close together 

separately, you need a (resolution) filter whose bandwidth is small enough. The 

frequency difference between two sinusoidal carriers can not be less than the 

selected resolution bandwidth if the carriers are to be resolved, for example. 

● The bandwidth of the resolution filter also affects the noise that is displayed by the 

R&S FSH. The smaller the bandwidth, the less noisy the results are. The rule is, 

that if you increase or decrease the bandwidth by a factor of 3, the noise goes 

down or up by 5 dB. If you change the bandwidth by a factor of 10, the displayed 

noise changes by 10 dB. 

● The resolution bandwidth affects the speed of the measurement. If you want to 

display the true spectrum, the resolution filters have to settle at all frequencies that 

are of interest. Narrow bandfilters have a longer settling time compared to wide 

ones. Therefore the sweep time increases the smaller the resolution bandwidth 

gets. The rule is, that if you reduce the bandwidth by a factor of 3, the sweep time 

goes up by a factor of 9. If you reduce the bandwidth by a factor of 10, the sweep 

time goes up by a factor of 100. 

The R&S FSH has resolution bandwidths from 1 Hz to 3 MHz in a 1-3-10 sequence 

and an additional 5 MHz bandwidth.  

   

           

Availability of the 5 MHz resolution bandwidth 

The 5 MHz bandwidth is only available for instruments that support a bandwidth of 

20 MHz (serial no. > 105000). 

   
 

Additionally, the R&S FSH provides a 200 kHz resolution bandwidth that you have to 

select and enter manually. 

   

          

 

Setting the 200 kHz resolution bandwidth 

The 200 kHz bandwidth is not coupled to the span, so it will not be selected if 

automatic selection of the RBW is on. 

In fact, you have to enter the 200 kHz resolution bandwidth with the number keys. 

When using the rotary knob or the cursor keys, the 200 kHz bandwidth will be skipped. 
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In zero span mode, you can also select a 10 MHz and 20 MHz on instruments with a 

serial no. > 105000. Note that in zero span, you have to select the 200 kHz and the 

5 MHz with the number keys. When using the rotary knob or the cursor keys, those 

bandwidths will be skipped. 

In the R&S FSH's default state, the resolution bandwidth is coupled to the span, i.e. if 

you change the span, the R&S FSH adjusts the resolution bandwidth. Therefore, you 

do not have to set the resolution bandwidth manually in many cases, because the 

R&S FSH automatically sets the resolution bandwidth if you change the span. 

► Press the BW key. 

By default, the resolution bandwidth is coupled to the span. 

► Press the "Manual RBW" softkey. 

The R&S FSH opens an input field to define the resolution bandwidth. 

► Enter the resolution bandwidth you need. 

The R&S FSH uses the resolution bandwidth you have entered for the 

measurement. 

If the resolution bandwidth is no longer coupled to the span, the R&S FSH puts a 

red dot at the "RBW" hardware setting ( ). 

► Press the "Auto RBW" softkey to again couple the resolution bandwidth to the 

span. 

►    

          

 

Automatic adjustment of the sweep time 

In its default mode, the R&S FSH automatically adjusts the sweep time as soon as you 

change the resolution bandwidth. This is to make sure that the settling time required 

for the selected resolution filter is properly taken into account.The maximum allowed 

sweep time is 1000 s. For narrow resolution filters this value would be exceeded for 

large spans. In order to avoid this, the R&S FSH adjusts the span automatically as 

soon as the maximum sweep time is reached. 

   
 

5.2.3.2 Setting the Video Bandwidth 

The video bandwidth (VBW) basically smoothes the trace by reducing the noise and 

therefore making power levels easier to see.  

The noise reduction is a result of the video filter. This lowpass filter defines the video 

bandwidth and filters the higher frequency parts of the voltage from the signal. Video 

voltage is the (DC) voltage that results from the IF signal passing through the envelope 

detector which removes the IF components and outputs the envelope only. This output 

is also known as the video signal. 

The figure below shows that process on an AM modulated signal in the time domain. 

In case of an AM modulated signal, the envelope (or video) signal contains a DC 

component that corresponds to the level of the carrier. The video signal also contains 

an AC component whose frequency is the same as the AM frequency. 
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If the bandwidth of the video filter is less than the frequency of the AC component, it is 

suppressed depending on its maximum frequency. If the AM component should be 

displayed truly, the cutoff frequency of the filter has to be greater than the modulation 

frequency. 

If there is noise on the sine signal, the modulation signal can be thought of as noise. If 

the video bandwidth is reduced, the high-frequency noise components above the cutoff 

frequency of the video filter will be rejected. The smaller the video bandwidth, the 

smaller the noise amplitude at the video filter output. 

The R&S FSH provides video bandwidths from 1 Hz to 3 MHz in a 1-3-10 sequence. In 

its default state, the video bandwidth is coupled to the resolution bandwidth and is the 

same as the resolution bandwidth. If you change the resolution bandwidth, the 

R&S FSH adjusts the video bandwidth accordingly.  

The effects of the video bandwidth on measurements are as follows. 

● if you are performing measurements on modulated signals, the video bandwidth 

must be sufficiently large so that significant modulation components are not 

rejected (≥ RBW) 

● if you want to keep signals free of noise, you should select the smallest video 

bandwidth possible (≤ 0.1 x RBW) 

● if you are performing measurements on pulsed signals, the video bandwidth should 

be at least three times greater than the resolution bandwidth so that the pulse 

edges are not distorted 

Like the resolution bandwidth, the video bandwidth has an effect on sweep speed. 

Before each measurement, the video filter has to settle. 

► Press the BW key. 

► Press the "Manual VBW" softkey. 

The R&S FSH opens an input field to define the video bandwidth. 

► Enter the video bandwidth you need. 

The R&S FSH uses the video bandwidth you have entered for the measurement. 

If the video bandwidth is no longer coupled to the resolution bandwidth, the 

R&S FSH puts a red dot at the "VBW" hardware setting ( ). 

► Press the "Auto VBW" softkey to again couple the video bandwidth to the RBW. 
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5.2.4 Configuring and Triggering the Sweep 

You can find all necessary settings to configure the sweep itself in the sweep menu. To 

access it, press the SWEEP key. 

5.2.4.1 Setting the Sweep Time 

The sweep time is the time it takes the R&S FSH to get the results that are contained 

in one trace.  

In the frequency domain (span > 0), the sweep time is the time it takes the R&S FSH to 

measure the spectrum in the specified span. To avoid the display of spurs in the 

spectrum, the sweep time has to meet some conditions. 

● The sweep time depends on the resolution bandwidth. If the sweep time is too 

short, the resolution filter has no time to settle. In that case, the displayed levels 

will be too low. For more information see "Setting the Resolution Bandwidth". 

● The sweep depends on the span. If you increase the span, you also have to 

increase the sweep time. 

In its default state, the R&S FSH couples the sweep time to the span and the 

resolution bandwidth to avoid invalid settings. If the coupling is active, the R&S FSH 

always sets the shortest possible sweep time to make sure that the display of the 

spectrum is correct and valid. 

The R&S FSH requires a minimum sweep time of 20 ms for every 600 MHz of span. If 

you increase the span, the R&S FSH will also increase the sweep time. 

In the time domain (span = 0), the R&S FSH shows the video voltage over time. The 

horizontal axis becomes a time axis that starts at 0 s and ends at the sweep time that 

you selected. The range of the sweep time in the time domain is from 200 µs to 1000 s. 

► Press the SWEEP key. 

In the default state, "Auto SWP Time" is active. 

► Press the "Manual SWP Time" softkey. 

The R&S FSH opens an input field to set the sweep time. 

► Enter the sweep time you need. 

If the video bandwidth is no longer coupled to the span or the resolution bandwidth, 

the R&S FSH puts a red dot at the "SWT" hardware setting ( ). 

5.2.4.2 Selecting the Sweep Mode 

The sweep mode is the way the R&S FSH performs the measurement.  

In its default state, the R&S FSH measures continuously. In this mode, the R&S FSH 

automatically repeats the sweep in the defined range of the horizontal axis (frequency 

or time) and updates the trace accordingly after it has finished with one sweep. 
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In some cases it may be sufficient to get the results over a single sweep only, e.g. if a 

particular trigger condition is met. In single sweep mode, the R&S FSH performs the 

sweep a certain number of times (depending on the number of averages you have set) 

over the defined range of the horizontal axis (frequency or time) and then stops 

measuring. It performs another sweep only after you tell it to. For more information on 

setting the number of sweeps included in a single sweep see "Selecting the Trace 

Mode (Average)". 

► Press the SWEEP key. 

► Press the "Single Sweep" softkey. 

The R&S FSH activates single sweep mode. 

► Press the "Cont Sweep" softkey. 

The R&S FSH again starts to measure continuously. 

5.2.4.3 Working with Trigger Functionality 

If you have to perform measurements according to certain signal conditions, you can 

use a trigger. A trigger responds to certain events. If a trigger is active, the R&S FSH 

starts to measure if the trigger conditions are met. The trigger can be generated either 

externally or internally. 

Selecting the trigger source 

► Press the SWEEP key. 

► Press the "Trigger" softkey. 

The R&S FSH opens a submenu to select the trigger source. 

► Select the trigger source you need. 

The R&S FSH activates the trigger. 

The R&S FSH provides the following trigger functions. 

● Free run  

A new sweep starts on completion of the previous sweep. This is the default state 

of the R&S FSH. 

● Video trigger  

A sweep starts when the video voltage exceeds a certain level. The video trigger is 

available only in the time domain (span = 0). 

In the frequency domain, the R&S FSH would never start a measurement with the 

video trigger because there is no guarantee that there is a signal that generates 

video voltage present at the start frequency. 

● External trigger (rising or falling slope) 

A sweep starts on the rising edge ("Rise") or on the falling edge ("Fall") of an 

external trigger signal. The external trigger signal is fed in via the BNC connector 

"Ext Trigger". The switching threshold is 1.4 V, i.e. a TTL signal level. 
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● Gated trigger  

When the gated trigger is active, a gate signal that is applied to the R&S FSH 

trigger input controls the sweep. The R&S FSH starts measuring when the applied 

gate signal becomes active and the set gate delay has expired, and it interrupts the 

measurement as soon as the defined gate length is reached. With the gate signal 

becoming active the next time the measurement is resumed etc. 

Pulsed signals can be measured by this method, if the gate delay and gate length 

are selected in a way that the measurement is only performed while the pulse is 

active. Gated measurements are possible in the frequency domain (span > 0) and 

the time domain (span = 0), but it is available only in combination with an external 

gate signal. 

Note that gated trigger is not available if you are using a forced FFT sweep (see 

"Selecting the Sweep Type"). 

● Internal trigger 

A sweep is triggered with an accurate, internal clock. 

You can use this trigger, for example, to trigger on time domain based signals, 

and, in combination with a gated trigger, hide the uplink or downlink information in 

the signal. 

To use the internal trigger for this scenario, proceed as follows: 

- Define the frequency, the span, the RBW and the amplitude parameters. 

- Define the time bases of the internal clock in Hz. These should correspond 

with the time domain setting of the injected RF signal.  

Example: TD-LTE = 100Hz 

- With the "Gate Settings" ("Gate Length" and "Gate Delay"), select the signal 

you are interested in. (See below for more information about gate settings.) 

- Turn on the gated trigger. 

Note that the internal trigger is available for devices with a serial number > 121000 

Including a Delay Time 

When you are using a video trigger in the time domain or an external trigger, you can 

delay the start of the measurement with respect to the trigger event by entering a delay 

time. In this way, you can include time differences between the trigger event and the 

measurement. 

The range of the trigger delay is from 0 µs to 100 s. The resolution depends on the 

subrange. 

Trigger delay Resolution 

0 to 1 ms 10 µs 

1 ms to 10 ms 100 µs 

10 ms to 100 ms 1 ms 

100 ms to 1 s 10 ms 

1 s to 10 s 100 ms 

10 s to 100 s 1 s 
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► Press the SWEEP key. 

► Press the "Trigger" softkey. 

► Select the "Trigger Delay…" menu item. 

The R&S FSH opens an input field to define the trigger delay. 

► Enter the delay time you need. 

Defining the Trigger Level 

When you are using the video trigger, you have to define a trigger level. The trigger 

level is a percentage of the reference level. A trigger level of 100 % is the same as the 

reference level. A trigger level of, e.g. 50% corresponds to the middle of the vertical 

axis. The R&S FSH indicates the video trigger level with a triangle. 

► Press the SWEEP key. 

► Press the "Trigger" softkey. 

► Select the "Trace Video" menu item. 

The R&S FSH opens an input field to define the trigger level. 

► Enter the trigger level. 

The R&S FSH shows the trigger level by adding a horizontal line to the diagram 

area. 

Performing Gated Sweeps 

When the external trigger is active, it is possible to perform a gated sweep.  

► Press the SWEEP key. 

► Press the "Trigger" softkey. 

► Activate an external trigger. 

Now that the external trigger is active, the "Gated Trigger" menu item becomes 

available. 

► Press the "Trigger" softkey again. 

► Select the "Gated Trigger" menu item. 

In order to get appropriate results, you have to set the gate delay and gate length in a 

way that the measurement is active during the interesting part of the signal. You can 

also modify the sweep time in order to match the horizontal axis to the length of the 

signal and thus set the gate delay and gate length parameters more accurately. 

The gate delay parameter defines the time between the trigger event and the 

beginning of the actual measurement. The gate length defines the duration of the 

measurement, before it is interrupted and the next gate signal is anticipated to resume 

the measurement. 

► Press the SWEEP key. 

► Press the "Trigger" softkey. 

► Select the "Gate Settings" menu item. 
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The R&S FSH opens a softkey submenu to control the gate settings. At the same time, 

the R&S FSH switches into time domain, as indicated in the display.  

► Press the "Manual SWP Time" softkey and set the sweep time in a way that the 

portion of interest of the signal is visible on the screen. 

► Press the "Gate Delay" softkey. 

The R&S FSH opens an input field to define the trigger delay. 

► Enter the delay time you need. 

The measurement now starts after the delay time has passed. 

► Press the "Gate Length" softkey. 

The R&S FSH opens an input field to define the gate length. 

► Enter the length of the gate. 

The R&S FSH now measures over the period of the gate length. After the gate has 

closed, the R&S FSH waits with the measurement until the next gate signal 

happens. 

The delay time and gate length are represented by vertical red lines in the diagram 

area. 

► After setting the gate delay and gate length, exit the gate settings menu with the 

"Exit" softkey. 

The R&S FSH returns to the frequency domain provided it was active before 

setting up the gated trigger. The original span is restored. The R&S FSH is ready 

to perform measurements with an accurately set gate. 

5.2.4.4 Selecting the Sweep Type 

The sweep type defines the way how the R&S FSH captures and processes the 

data.  

► Press the SETUP key. 

► Press the "User Preferences" softkey. 

► Select the "Sweep / FFT" menu item. 

The R&S FSH opens a dropdown menu to select the sweep type. 

Which sweep type is appropriate for the current measurement depends on the 

span, RBW, VBW and sweep time settings. 

- Auto 

The R&S FSH automatically selects the fastest sweep type for the current 

measurement configuration. 

- Always Sweep 

The R&S FSH uses the local oscillator to provide the spectrum quasi analog 

from the start to the stop frequency. 
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- Prefer FFT 

The R&S FSH samples the signal levels over time on a defined frequency 

value and transforms it to the spectrum by fast Fourier transformation (FFT). 

Note that an FFT sweep is not possible under the following circumstances: 

● For measurements in the time domain (zero span). 

● For TDMA power, spectrum emission mask and spurious emission measurements. 

● For measurements with a gated trigger. 

● If the frequency span is smaller than the resolution bandwidth (RBW). 

● If the the resolution bandwidth (RBW) is greater than 300 kHz. 

5.2.4.5 Capturing I/Q Data 

In addition of doing a frequency sweep to analyze a signal, you can also capture and 

analyze the real (in-phase) and imaginary (quadrature) parts of the signal. Capturing 

the I/Q data can be useful to analyze signals with a complex digital modulation scheme 

used in most modern telecommunication systems. 

I/Q analysis is available in the spectrum analyzer application. Note that you can only 

control it via remote control using SCPI commands.  

For a comprehensive description about remote controlling the R&S FSH and the SCPI 

commands required to capture I/Q data, refer to the R&S FSH-K40 user manual. 

► Establish a remote connection to the R&S FSH. 

► Turn on the I/Q capture mode. 

► Define a sample rate. 

The sample rate defines the number of I/Q samples that the R&S FSH captures in 

one second. The maximum sample rate is 38.4 MHz. The sample rate also defines 

the analysis bandwidth: Analysis BW = 0.8 * sample rate. 

► Define a record length. 

The record length defines the number of samples the R&S FSH captures. The 

maximum record length is 524288 samples. 

► Select "Single Sweep" mode and initiate a measurement. 

► Wait until the measurement is done. 

► Select the data format in which you want to query the I/Q data (REAL or ASCII). 

► Query the I/Q data. For each sample, two values are returned: the real part and the 

imaginary part of the signal. You can either query the complete capture buffer, or 

select a certain range of samples. 



R&S FSH Spectrum Analyzer Mode 

Configuring Spectrum Measurements 

Operating Manual 1173.6275.12 - 39 124 

  

5.2.5 Working with Traces 

The trace menu contains all functions available to customize the trace display. 

5.2.5.1 Selecting the Trace Mode 

The R&S FSH provides several trace modes. The trace mode defines the way the 

R&S FSH writes the trace. 

● Clear/Write  

In its default state, the R&S FSH overwrites the trace after each sweep. 

You can apply all detectors in this mode. 

● Average  

The trace is the result of the moving average over several sweeps. 

The R&S FSH calculates the (moving) average of the power levels for each pixel 

over a particular number of sweeps in the range from 2 to 999. 

Averaging reduces the effects of noise, but has no effects on sine signals. Using 

the trace averaging therefore is a good way to detect signals in the vicinity of 

noise. 

You can apply all detectors in this mode. 

● Max Hold  

The trace shows the maximum power levels that have been measured at each 

pixel. 

To overwrite a max hold trace, change a parameter in a way that the results can 

not be compared any more, e.g. the span. Using the max hold trace mode is a 

good way to detect intermittent signals or the maximum values of fluctuating 

signals, for example. 

Using the max hold trace mode automatically activates the max peak detector. 

● Min Hold  

The trace shows the minimum power levels that have been measured at each 

pixel. 

To overwrite a min hold trace, change a parameter in a way that the results can not 

be compared any more, e.g. the span. Using the min hold trace mode is a good 

way to highlight signals within noise or suppress intermittent signals. 

Using the min hold trace mode automatically activates the min peak detector. 

● View  

The view trace mode freezes the current trace and aborts the measurement. 

Using the view trace mode is a good way to evaluate the trace, for example with 

markers. 
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► Press the TRACE key. 

► Press the "Trace Mode" softkey. 

The R&S FSH opens a submenu to select the trace mode. 

► Select the trace mode you want to work with. 

If you have selected the average trace mode ("Average: 10" menu item), the 

R&S FSH opens an input field to set the number of sweeps the R&S FSH includes 

in the averaging. 

► Enter the number of sweeps to include in the averaging. 

In continuous sweep mode, the R&S FSH now calculates the moving average over 

the number of sweeps you have specified. In single sweep mode, it stops the 

measurement after finishing the sweeps and averages the traces. 

5.2.5.2 Selecting the Detector 

The number of measurement results collected in a single sweep usually is very high, 

especially if the span is large. However, the display of the R&S FSH can display only 

631 results in horizontal direction, as it is limited by the number of pixels that are 

available on the display. Therefore, it has to combine measurement results to fit them 

on the display. In that case, one pixel represents a frequency range = span/631. 

The detector determines the way the R&S FSH combines and displays the results for 

one pixel. The data base is the video voltage of the analyzer. 

The R&S FSH provides several types of detectors. 

● Auto Peak  

If the auto peak detector is active, the R&S FSH displays both the maximum and 

the minimum power levels that were measured in the frequency range covered by 

a pixel. 

Therefore, the auto peak detector loses no information. If a signal power level 

fluctuates (e.g. noise), the width of the trace depends on the magnitude of the 

signal fluctuation. 

The auto peak detector is the default detector. 

● Max Peak  

If the max peak detector is active, the R&S FSH displays only the maximum power 

levels that were measured in the frequency range covered by a pixel. 

The max peak detector is useful for measurements on pulse or FM signals, for 

example. 

● Min Peak  

If the max peak detector is active, the R&S FSH displays only the minimum power 

level that were measured in the frequency range covered by a pixel. 

The min peak detector displays sine signals with the correct level and suppresses 

noise. Therefore it is useful to find sine signals in the vicinity of noise. 
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● Sample  

If the sample detector is active, the R&S FSH shows one random power level that 

was measured in the frequency range covered by a pixel. 

The sample detector is useful for measurements in the time domain (span = 0 Hz) 

as it provides the only way to represent the timing of the video signal correctly. 

In the frequency domain, the sample detector is a good way to measure noise 

power because noise usually has a uniform spectrum with a normal amplitude 

distribution. 

Signals may get lost if you are using the sample detector for measurements with a 

span that is greater than "RBW*631". 

● RMS  

If the RMS detector is active, the R&S FSH measures the spectral power over one 

pixel. In case of power measurements, the RMS detector always shows the true 

power of a signal, regardless of the shape of the signal. 

The RMS detector is best for measurements on digitally modulated signals 

because it provides stable and true power readings. In combination with a high 

sweep time you can increase the display stability even more because the 

measurement time for each pixel increases. 

Noise measurements also provide stable results if you apply the RMS detector in 

combination with a high sweep time. 

However, the bandwidth occupied by the signal to be measured should at least 

equal the frequency covered by a trace pixel or the selected resolution bandwidth 

(whichever is larger). Otherwise, the power the R&S FSH shows is too low 

because there are spectral components within the frequency range covered by the 

pixel that do not originate from the signal you want to observe (e.g. noise). 

To get the true power, the video bandwidth (VBW) should also be greater than the 

resolution bandwidth (RBW). Otherwise, an averaging effect caused by video 

bandlimiting comes into play before the RMS value is calculated. 

The R&S FSH provides automatic selection of the detector. In that case, the R&S FSH 

selects the detector that is most suitable for the current trace mode. 

Trace mode Detector 

Clear/Write Auto Peak 

Average Sample 

Max Hold Max Peak 

Min Hold Min Peak 
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If you select the detector manually, the detector is independent of the trace mode and 

will not change. 

► Press the TRACE key. 

► Press the "Detector" softkey. 

► Select the detector you want to use. 

If you automatic detector selection is active, the corresponding menu item is 

marked by an [X]. 

5.2.5.3 Working with a Second Trace 

In spectrum mode, you can use two traces. Both traces are based on the same 

settings, except the trace settings like the trace mode or the detector. You can use the 

second trace to compare, for example, two different detector settings. 

In the default state, only trace 1 is active. 

► Press the TRACE key. 

► Press the "Show" softkey. 

► Select the "Trace 2" menu item. 

The R&S FSH shows the second 

trace. The second trace is in a 

different color. To show that the 

second trace is active, the 

R&S FSH labels the "Trace 2" 

menu item with an [X]. 

After you have activated the 

second trace, this is also the 

active one. All actions (like 

changing the detector or trace 

mathematics) apply to the active 

trace. 
 

The trace indicator shows the currently active trace with a white background. 

 

► Press the "Select Trace" softkey. 

Trace 1 becomes the active trace. 

You can put both traces into the internal memory of the R&S FSH and restore them 

later. Note that the memory trace 1 and memory trace 2 have the same color (i.e. 

white). 
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5.2.5.4 Working with Memory Traces 

You can save the image of both traces to the memory of the R&S FSH and later 

restore it and compare it to a live trace. The memory trace is always colored white to 

distinguish it from the live trace. 

►    

           

Measurement settings 

Because the memory trace is just a bitmap, any modifications to measurement 

settings like span or reference level are nor reflected in the memory trace. 

   
 

When you save a data set, the R&S FSH also stores the associated trace in the trace 

memory. If you restore it at a later time, you can display the memory trace as if it is a 

normal memory trace. 

► Press the TRACE key. 

► Select the trace you want to store 

in the trace memory with the 

"Select Trace" softkey. 

► Press the "TraceMemory" 

softkey. 

The R&S FSH saves the active 

trace. 

► Press the "Show" softkey. 

► Select the "Memory <x>" menu 

item.  

The R&S FSH shows the corresponding memory trace. If active, it labels the 

"Memory <x>" menu item with an [X]. 

5.2.5.5 Using Trace Mathematics 

Trace mathematics substract the memory trace from the live trace and vice versa and 

then display the results. 

► Press the TRACE key. 

► Press the "TraceMemory" 

softkey. 

► Press the "Show" softkey. 

► Press the "Trace Math" softkey. 

► Select the "Trace-Memory" or 

"Memory-Trace" menu item. 

The R&S FSH calculates and 

shows the resulting trace. 
 

► To turn off trace mathematics, select the "Off" menu item. 
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5.2.6 Using Markers 

The spectrum analyzer mode provides marker and deltamarker functionality. In 

addition, you can use several marker functions. 

5.2.6.1 Using Markers and Deltamarkers 

The R&S FSH has six markers, five of which can be used as either markers or delta 

markers. 

The markers cannot leave the trace and indicate the horizontal and vertical coordinates 

of the point they are positioned on. The horizontal position of a marker is shown by a 

vertical line which extends from the top to the bottom of the measurement diagram. 

The marker list above the diagram area shows the exact coordinates of all markers in 

use.  

The position of a delta marker is indicated by a dashed line to distinguish it from a 

normal marker. The delta marker level is always a relative to the main marker level and 

so the delta marker level unit is always dB. The delta marker frequency is always 

relative to the main marker – in other words, the delta marker frequency is the 

frequency difference between the frequency at the point marked by the main marker 

and the frequency at the point marked by the delta marker. 

To measure complex signals, you can activate up to six markers. Marker 1 is always a 

normal marker and the reference of all delta markers. Markers 2 to 6 are either 

markers or delta markers depending on your set up.  

Screen Layout with Active Markers 

 

1 Marker list 

2 Marker label: M(x) 

3 Delta marker label: D(x) 

4 Active marker label (red label) 

5 Delta marker (blue dotted line) 

6 Marker (blue line) 

7 Marker input field 

8 Marker menu 
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5.2.6.2 Positioning Markers 

► Press the MARKER key. 

The marker menu opens. 

If, as yet, no marker has been activated, the R&S FSH automatically activates the 

main marker and positions it on the maximum level that has been measured. In 

addition, the marker frequency input field opens. 

You can perform the following actions: 

● Position the marker with the cursor keys. 

When positioning the marker with the cursor keys, the step size is 10% of the 

span. 

● Position the marker with the rotary knob 

When positioning the marker with the rotary knob, the step size is one pixel. 

● Enter a marker position with the number keys and confirm the entry with one of the 

unit keys.  

► Confirm the marker position with the ENTER key. 

The marker input field closes. 

By default, the marker list above the diagram area is active. The marker list shows 

the horizontal position of all markers and the corresponding vertical value. If 

inactive, the list shows only the coordinates of markers 1 and 2. 

You can turn it off and on again whenever you like. 

► Press the "View List" softkey. 

The marker list turns off or on, depending on its original state. 

5.2.6.3 Positioning a Delta Marker 

When a normal marker is already in use, you can add delta markers. 

► Press the MARKER key. 

► Press the "New Marker" softkey. 

The R&S FSH activates a delta marker and positions it on the next maximum level 

that has been measured. In addition, the delta marker input field opens. 

The R&S FSH adds the delta marker to the marker list and shows the marker 

position relative to the normal marker (M1). 

You can perform the following actions: 

● Enter a delta marker position with the number keys and confirm the entry with one 

of the unit keys. 

● Change the delta marker position with the rotary knob or the cursor keys. 
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► Confirm the delta marker position with the ENTER key. 

The delta marker input field closes. 

► To add more markers, press the "New Marker" softkey several times until you have 

the number of markers you want in the display. 

5.2.6.4 Selecting the Marker Type 

When you add new markers, they will be delta markers by default. Their coordinates 

are relative to the first marker (M1). You can turn delta markers into normal markers if 

you need absolute information about the marker position. 

► Press the MARKER key. 

► Select the delta marker you want to convert with the "Select Marker" softkey. 

The corresponding marker symbol turns red and the marker input field opens. 

► Press the "Marker Type" softkey. 

The delta marker turns into a normal marker. Its label changes accordingly (e.g. D2 

to M2) and its coordinates are now absolute values. 

5.2.6.5 Automatic Positioning of Markers 

The R&S FSH offers functions that make setting the markers easier or allow to make 

instrument settings on the basis of the current marker position: 

● "Set to Peak"  

The Peak function places the active marker or the delta marker on the highest level 

value of the trace. 

● "Set to Next Peak"  

The Next Peak function places the active marker or delta marker on the next 

highest level value of the trace, relative to its current position. 

● "Set to Minimum"  

The Minimum function places the active marker or delta marker on the lowest 

value of the trace. 

► Press the MKR key. 

► Press the "Set to Peak", "Set to Next Peak" or "Set to Minimum" softkey. 

The R&S FSH positions the marker accordingly. 
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5.2.6.6 Removing Markers 

Remove markers any time you want. 

Removing selected markers 

► Select the marker you want to delete with the "Select Marker" softkey. 

The corresponding marker symbol turns red and the marker input field opens. 

► Press the MARKER key. 

► Press the "Delete Marker" softkey. 

► Select the "Delete Selected" menu item. 

► Confirm the selection with the ENTER key. 

The R&S FSH deletes the marker. 

►    

           

Deactivating markers 

If you delete marker 1 (M1), all delta markers that are relative to that marker are also 

deleted. 

   

Removing delta markers only 

► Press the MARKER key. 

► Press the "Delete Marker" softkey. 

► Select the "Delete All Delta" menu item. 

► Confirm the selection with the ENTER key. 

The R&S FSH deletes all delta markers. 

Removing all markers at the same time. 

► Press the MARKER key. 

► Press the "Delete Marker" softkey. 

► Select the "Delete All" menu item. 

► Confirm the selection with the ENTER key. 

The R&S FSH deletes all markers and delta markers. 
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5.2.6.7 Using Marker Search Limits 

The R&S FSH allows you to use only a limited section of the trace for the "Set to 

Peak", "Set to Next Peak" and "Minimum" functions.  

► Press the MKR key. 

► Press the "Search Limits" softkey. 

► Select the "Search Limits On/Off" menu item. 

► Confirm the selection with the ENTER key. 

The R&S FSH activates the marker search limits. 

An [X] indicates an active search limit. Two vertical red lines show the lower and upper 

limits in the diagram.  

By default, the search limit range is over the whole span. 

► Press the "Search Limits" softkey 

► Select the "Lower Limit" menu item. 

► Confirm the selection with the ENTER key. 

The R&S FSH opens an input field to define the lower limit of the search range. 

► Enter the lower limit. 

► Confirm the entry with one of the unit keys. 

If the span is wide enough, the R&S FSH displays a red vertical line to indicate the 

lower limit. 

► Define the upper search limit the same way. 

Deactivating marker search limits 

► Press the "Search Limits" softkey. 

► Select the "Search Limits On/Off" menu item. 

► Confirm the selection. 

The "Search Limits" softkey turns grey again and in the "Search Limits" menu, the 

[X] is no longer displayed. 
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5.2.6.8 Using Marker Functions 

In addition to the frequency and level readout, the R&S FSH provides several, more 

complex, marker functions in spectrum analyzer mode.  

►    

          
 

Deactivating marker functions 

Selecting a marker function again while it is still active turns that marker function off. 

   
 

Measuring the Noise Power Density 

The marker noise function calculates the noise power density at the marker position in 

dBm/Hz. The R&S FSH includes several variables in the calculation of the noise power 

density, including the trace pixel values, the resolution bandwidth, the detector and the 

level display mode (absolute or relative). To stabilize the noise power display, the 

R&S FSH uses the pixel the marker is on and four pixels to the right and four pixels to 

the left of the marker pixel. 

Noise power density can provide useful information when you are measuring noise or 

digitally modulated signals. However, you will get valid results only if the spectrum in 

the vicinity of the marker has a flat frequency response. When measuring the noise 

power density on discrete signals, results are not valid. 

► Press the MARKER key. 

► Press the "Marker Function" 

softkey. 

► Select the "Noise" menu item. 

The R&S FSH shows the level at 

the marker frequency in dBm/Hz. If 

you are using a delta marker for 

the measurement, the results have 

the unit dBc/Hz with marker 1 

being the reference. 
 

Measuring the Frequency 

The R&S FSH provides a frequency counter. The frequency counter accurately 

measures the frequency at the marker position. 

When calculating the horizontal position of the marker, the R&S FSH includes the 

current span, center frequency and the frequency of the pixel the marker is on. As the 

trace only has 631 pixels, the marker position is just an approximation, especially if the 

span is very wide. 

With the frequency counter, however, you can get a more accurate result of the 

horizontal marker position. If the frequency counter is active, the R&S FSH stops the 

measurement at the marker position for a short time and measures the frequency 

using the internal reference frequency. 
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The accuracy of the results therefore depends only on the accuracy of the internal 

reference frequency (TCXO). The frequency counter has a resolution of 0.1 Hz and 

therefore provides far more accurate results. Despite the accuracy, the measurement 

is still fast (because of a special algorithm for the I/Q baseband signal). 

The frequency counter only gives completely accurate readings for sine signals that 

are at least 20 dB above the noise floor. If the S/N ratio is less, noise affects the 

results. 

► Press the MARKER key. 

► Press the "Marker Function" 

softkey. 

► Select the "Frequency Count" 

menu item 

The R&S FSH displays the 

counted marker. If the frequency 

counter is on, the marker symbol 

changes from M1 to C. 

 

The resolution with which the frequency is measured depends on your selection. 

► Select the desired frequency resolution with “Frequency Count Resolution” menu 

item. “Low” has a resolution of 0.1 Hz, “High” a resolution of 0.1 mHz. 

   

 
 

Precision frequency reference 

For even more precise measurements with the frequency counter, you can use the 

R&S FSH-Z114 Precision Frequency Reference (order no. 1304.5935.02). 

For more information refer to the documentation available for the R&S FSH-Z114. 

   
 

Measuring the Signal Bandwidth 

The "n dB Down" marker function places two temporary markers to the left and to the 

right of the reference marker and measures the bandwidth between the two temporary 

markers. The function therefore is a good way to measure the bandwidth of a signal or 

the bandwidth of a filter, for example. The temporary markers are represented as two 

vertical lines. 

The distance to the reference marker is by default 3 dB below the reference marker. 

You can also adjust this value manually. Entering a positive value sets the temporary 

markers below the reference marker. If it is, for any reason, not possible to calculate 

the frequency spacing, dashes are displayed instead of a value. 

Upon entering a negative value, the function turns into a n dB up function. You can use 

a n dB up function, for example, for measurements on notch filters. 

► Press the MARKER key. 

► Press the "Marker Function" softkey. 
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► Select the "n dB Down" menu item 

The R&S FSH displays two temporary markers on the left and on the right of the 

reference marker M1. It also shows the bandwidth between the n dB down 

markers. 

You can then adjust the distance of the temporary markers. 

► Press the "Marker Function" 

softkey. 

► Select the "n dB Down" menu item 

The R&S FSH opens an input field 

► Enter a different distance (in this 

case 6 dB). 

The R&S FSH again shows the 

temporary markers, this time with 

a broader bandwidth. 

 

Demodulating Signals 

The R&S FSH features an AM and FM demodulator to demodulate and monitor audio 

signals. It demodulates the signal at the marker frequency.  

You can listen to the demodulated signal with the internal speaker or headphones that 

you can connect to the 3.5 mm headphone jack on the top of the R&S FSH. 

When demodulating an AM modulated signal, the R&S FSH turns the video voltage 

into an audible sound. You should therefore set the reference level to about the level of 

the signal that you are demodulating. 

If you perform measurements in the time domain, the R&S FSH demodulates 

continuously. In the frequency domain, you can define a time period the R&S FSH 

demodulates the signal at the marker frequency. The frequency sweep then stops at 

the marker frequency for that time before finishing the sweep. 

► Press the MARKER key. 

► Press the "Marker Function" softkey. 

► Select the demodulation scheme you require from the menu. 

The R&S FSH starts to demodulate the signal. 

   

           

Demodulating signals 

If you turn on the demodulator, the R&S FSH automatically turns off the noise marker 

or the frequency counter. 
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Defining the demodulation time period 

► Press the MARKER key. 

► Press the "Marker Function" softkey. 

► Select the "Time…" menu item. 

The R&S FSH opens an input field to define the demodulation time. 

► Enter the demodulation time you need. 

The range is from 100 ms to 500 s. In time domain the R&S FSH demodulates 

continuously, i.e. the demodulation time is not relevant. 

Controlling the volume 

► Press the MARKER key. 

► Press the "Marker Function" softkey. 

► Select the "Volume…" menu item. 

The R&S FSH opens an input field to define the demodulation volume. 

► Enter the volume you are comfortable with. 

The demodulation volume is a percentage (0 % to 100 %) with 100 % being full 

volume. 

For more information on general volume control see the quick start guide. 
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5.2.7 Using Display Lines 

Like markers, display lines help you to determine the level of the signal. 

A display line is a straight line that runs horizontally and corresponds to a certain level 

value. You can move the display line to each pixel in the display. This means that the 

accuracy and exact vertical position of the display line depends on the resolution of the 

vertical axis. With a display range of 100 dB, for example, each pixel corresponds to 

0.3 dB. In that case, the accuracy of the display line is 0.3 dB. If you enter a value with 

a higher resolution, the R&S FSH rounds that value. 

You can also move the display line with the rotary knob or the cursor keys. The step 

size for movement with the rotary knob is one pixel. The step size for the cursor keys is 

10 % of the display range. 

► Press the LINES key. 

► Press the "Display Line" softkey. 

The R&S FSH displays the display line as a blue horizontal line. It shows the 

vertical position of the line in a table above the diagram area. 

When you activate the display line, the R&S FSH also opens an input field to 

define the vertical position of the line. 

► Enter the level value you need. 

The R&S FSH positions the display line accordingly. 

Alternatively you can also move the display line with the rotary knob or the cursor 

keys. 
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5.2.8 Using Limit Lines 

Limit lines help you to identify if a signal complies with certain level characteristics. 

A limit line is made up out of two or more points that are connected to a line. Each of 

the points that define the shape of the limit line consists of two coordinates. One 

coordinate defines the horizontal position (e.g. frequency), the other one the vertical 

position. With the R&S FSH you can build limit lines that consist of up to 1000 points. 

Values that define the horizontal characteristics of the limit line can be either absolute 

values (e.g. frequency in MHz) or relative values whose reference is the center of the 

measurement trace (e.g. the center frequency). Relative values are of advantage if 

you, for example, measure modulated output signals and you change the center 

frequency but need the limit line to remain the same. Absolute limit lines have the file 

extension ".abslim" while relative limit lines have the file extension ".rellim" 

Values that define the vertical characteristsics are always level values in dB. If the 

scaling of the vertical axis is currently a linear one (units V or W), the R&S FSH  

automatically switches to a logarithmic scaling after you turn on the limit line. 

After turning on a limit line, the R&S FSH checks if the signal violates the shape of the 

limit line. If one or more signal levels exceed the limit value, the R&S FSH features 

several indicators that the limit check has failed. 

● A general message in the diagram header that indicates if the signal violates the 

limit line, including the trace that violates the limit:  

● An audio signal that sounds every time a limit is violated 

● The trace color turns red in areas of the spectrum that violate a limit 

You can create and edit limit lines with the R&S InstrumentView software package and 

then transfer them into the internal memory of the R&S FSH. The number of limit lines 

you can store in the memory depends on other datasets available on the R&S FSH or, 

if you are using an external storage device (e.g. memory stick), the size of it. 

For more information see "Managing Datasets" on page 34. 

5.2.8.1 Selecting a Limit Line 

Before selecting a limit line, you need to decide if you want to use it as an upper or 

lower limit line. In case of upper limit lines, the R&S FSH checks if the signal is above 

the limit line. In case of lower limit lines, the R&S FSH checks if the signal is below the 

limit line. 

You also have to make sure that the limit line is compatible to the scale of the 

horizontal axis (linear in absolute or relative terms or logarithmic). 

► Press the LINES key. 

► Depending on the application, press the "Upper Limit" or "Lower Limit" softkey. 

The R&S FSH opens a dialog box to select the limit line. 

► Select the "Load From File…" menu item. 

► Press the "Sort/Show" softkey. 
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5.3 Working with Channel Tables 

Almost all transmission systems divide their assigned frequency ranges into channels. 

Each channel corresponds to a specific frequency. To keep the handling of such 

systems simple, you can use channel tables instead of entering frequencies manually. 

The R&S FSH already comes with an assortment of channel tables that you can use 

without doing anything. If you want to test transmission standards that are not listed, 

you can also build channel tables manually with the "Channel Table Editor" of the 

R&S InstrumentView software package that is delivered with the R&S FSH. To use one 

of those, you just have to copy the channel table to the R&S FSH. 

For more information see "Managing Datasets" on page 34. 

Selecting a channel table 

► Press the FREQ key. 

► Press the "Frequency Mode" softkey. 

► Select the "Channel" menu item. 

The R&S FSH opens a dialog box to select a channel table. 

► Select one of the available channel tables. 

After activating the channel table, the R&S FSH is set up according to the 

information contained in the channel table. Instead of a center frequency, the 

R&S FSH shows the currently active channel number including the name of the 

channel. The center frequency of a channel is defined in the channel table and is 

the frequency corresponding to the selected channel. 

Selecting a channel 

Entering a center, start or stop frequency is not possible anymore. Instead you select a 

channel. The R&S FSH then adjusts the center, start and stop frequency according to 

the channel table. 

► Press the FREQ key. 

► Press the "Center Frequency" softkey. 

The R&S FSH opens an input field to select the channel. 

► Enter the channel you want to perform measurements on. 

The R&S FSH changes the channel according to the channel table. 

Channel numbers are assigned to frequencies as follows: 

- The first channel is assigned a channel number and a frequency.  

- All subsequent channels have ascending numbers. 

- The frequency spacing between channels is fixed. It can also be negative, i.e. 

the center frequency of the R&S FSH decreases with ascending channel 

number. 

- In transmission systems containing gaps in the frequency range (as in the 

case of television, for example), a channel table can comprise multiple ranges. 
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5.4 Using Transducer Factors 

The frequency-dependent transducer factor of transducers and antennas can be 

directly considered in the measurement result. A transducer factor consists of a 

numeric value and a unit. The R&S FSH corrects the level values of the trace by the 

values of the transducer. At the same time, the unit of the transducer is assigned to the 

level axis. When field-strength measurements are performed with the aid of antennas, 

for instance, the electrical field strength is directly indicated in dBµV/m on the 

R&S FSH. A transducer factor can also be used to correct a frequency-dependent 

attenuation, e.g. of a cable between DUT and RF input of the R&S FSH. 

You can create and edit transducer factor with the R&S InstrumentView software 

package and then transfer them into the internal memory of the R&S FSH. Each 

transducer factor may consist of up to 1000 reference values. 

For more information see "Managing Datasets" on page 34. 

Interpolation between the values is performed with the aid of a modified spline 

algorithm. Even if only relatively few values such as maxima, minima and turning 

points are available, this algorithm can easily simulate the correction factors of 

common transducers. Two transducers can be switched on at a time. The second 

transducer must be assigned the unit dB. The R&S FSH adds the two transducers to a 

total transducer. 

Units supported for transducer factors: 

● dB  

● dBµV/m 

● dBµA/m 

● W/m2 

The unit dB does not change the unit set on the R&S FSH. It can be used, for instance, 

to compensate for frequency-dependent loss and gain at the input of the R&S FSH. 

The units dBµV/m and dBµA/m convert the output power of an antenna into electric or 

magnetic field strength. The unit W/m2 is used to calculate and display the power flux 

density. 

For example, to compensate for the cable loss between the transducer and the RF 

input, the R&S FSH can use two transducers at the same time. One of them must have 

the unit dB, however, i.e. it must correspond to one loss or gain value. 

► Press the AMPT key. 

► Press the "Transducer" softkey. 

►    

           

Transducer factor availability 

Transducer factors are not available for measurements with the tracking generator or 

the Power Sensors. The "Transducer" softkey is therefore inactive. 
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7.2.6 Collecting Measurement Data (R&S FSH-K17) 

When you enter the "Indoor Mapping" application, the R&S FSH always shows the 

signal strength you are currently receiving as a numeric value at the top of the display 

or in the power bar at the right side of the display (if you have turned that feature on). 

However, the main application of the "Maps" mode is to collect the signal strength of 

various locations in enclosed areas, and save that data for later evaluation. This allows 

you to analyze, for example, the coverage conditions within a building. Basically, the 

method to collect this data is similar to that of collecting geotags in large scale map 

mode. 

When you perform a measurement at a particular spot on the map, the application 

creates a tag (represented by a colored dot) and draws it on the map at your current 

location. The color of the dot represents the signal strength received at that location 

(see "Selecting Colors for Geotags and Measurement Locations" on page 174). 

Creating tags 

You can create a tag on any place of the map. To do so, you first have to move the 

cross-hairs in the map display to the position you are currently at with the cursor keys 

or the rotary knob. For more information see "Aligning the Map (R&S FSH-K17)" on 

page 173. 

When the cross-hairs is at the right 

location, proceed as follows to save 

the measured data. 

► Press the ENTER key. 

The R&S FSH creates a tag at 

your current position, represented 

by a colored dot on the map. 

(Alternatively, you can press the 

"Indoor Position" softkey and create a 

tag with the "Capture Position" menu 

item.) 
 

In addition to the graphical representation of the tags, the R&S FSH also stores 

additional (numerical) data of the measurement in the tag. You can view the additional 

information in the "Indoor Position List". 

Managing tags 

The application features an "Indoor Position List" that allows you to manage and edit 

tags and (to some degree) the information they conatin. The "Indoor Position List" 

contains all tags that you have created. 

► Press the "Indoor Position" softkey. 

► Select the "Indoor Position List" menu item. 

The R&S FSH opens a list of tags that you have saved. In this list, the R&S FSH 

shows some basic information about the geotag. 
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- Number: represents the number of the measurement (in consecutive order). 

- Include: checkbox to include the tag on the map display 

- Latitude, longitude and azimuth: GPS information of the location. This 

information is only displayed if you have defined reference GPS points during 

the creation of the map. Using this information, the application is able to 

calculate the exact coordinates of the measurement locations. 

- Name: name of the location (displayed only if you have defined a name in the 

"Details" view; see below) 

However, a tag consists of more information than the information displayed in the list. 

► Select one of the tags available in the list. 

► Press the "View" softkey. 

The R&S FSH displays the complete information of the tag. 

In addition to the signal information, the details of the tag also contain information 

about the measurement. This information includes, for example, the frequency, 

measured level or time of the measurement. 

The R&S FSH allows you to change the name and description anytime you want. All 

other tag information is unchangeable after it has been saved. 

► In the tag information overview, press the "Edit" softkey. 

The R&S FSH opens input fields to change the name and description of the 

location. 

Displaying tags 

A tag is represented by a dot on the map. You can add or remove tags as you like. 

► Press the "Indoor Position" softkey. 

► Select the "Indoor Position List" menu item. 

► Select the tag you want to remove and press the "Include" softkey. 

The R&S FSH unchecks the checkbox in the "Include" column of the list and 

removes it from the map (the information of the tag, however, remains). 

► Select the tag you want to display instead and press the "Include" softkey. 

The R&S FSH adds the tag to the map display. 

Saving measurement data 

When you are done with the measurement, you can save the measurement data in a 

.gpx file for later evaluation in the R&S InstrumentView software or other applications 

like Google Earth. 

► Press the MEAS key. 

► Press the "Indoor Position" softkey. 

► Select the "Save Results" menu item. 

The R&S FSH stores the measurement data in a gpx file (it does not matter if you 

have specified any GPS data in your map). 
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Restoring measurement data previously recorded 

In the same way, you can also restore a gpx file that you have saved previously. 

► Press the MEAS key. 

► Press the "Indoor Position" softkey. 

► Select the "Select GPX File" menu item. 

The R&S FSH restores the measurement data saved in the selected gpx file. You 

can then add or remove tags as required. 

If you have specified GPS reference points for the indoor map, you can also load the 

measurement data into a different map (for example a larger scale floor plan of a 

building or embed the indoor data into an outdoor map). 

To do so, load a different map via the "Map" softkey, and load the corresponding gpx 

data. If the map and the gpx data are not compatible, the R&S FSH will not display the 

measurement data stored in the gpx file. 

Note that you have to load the map first, before restoring the gpx file. 

If the gpx data is not compatible with the currently displayed map, or does not contain 

any GPS information, the R&S FSH shows a corresponding message. 
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7.2.7 Analyzing Geographic Data (R&S FSH-K15 and -K16) 

The R&S InstrumentView software package provides an interface that allows you to 

export and review your recorded data with Google Earth. This interface transforms .gpx 

files into .kmz files (required by Google Earth). It also contains a plug-in that illustrates 

the signal levels measured at the GPS coordinates that you have added to the .gpx 

file. 

► Start the R&S InstrumentView software. 

► Select "Tools" → "Geotag Mapping". 

The software opens a dialog box to select a .gpx file. 

► Select (or remove) one or more .gpx files with the "Add" ( or "Remove") button. 

In the pane on the right, the software shows a list of individual GPS coordinates. 

You can include or exclude individual locations by adding or removing the 

checkmark in the "Enabled" column. 

► Press the "Save as KMZ" button. 

► Define a name and location where you want to save the file to. 

When you press "Save", the R&S InstrumentView saves the file and at the same 

time opens Google Earth to show the data. 

Each GPS coordinate is represented by a colored dot. The color of the dot represents 

the signal level that has been measured at the corresponding coordinate. The color 

map is displayed in the Google Earth window. 

You can change the color map in R&S InstrumentView. 

► Select "Tools" → "Geotag Mapping". 

► Press the "Settings" button. 

► In the "Color Settings" pane, select a color and assign a signal level to the color. 
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7.2.8 Analyzing Indoor Data (R&S FSH-K17) 

The R&S InstrumentView software package provides an interface that allows you to 

export and review your recorded data with external tools. This interface transforms the 

measurement data into an image or a csv file. 

► Start the R&S InstrumentView software 

► Select "Map Analysis" to open the analysis tool. 

► Select "Load Map" to load a map. 

► Select "Load GPX" to restore the corresponding GPX data. 

When both the map and the GPX file have been loaded successfully (and 

compatible to each other), the software displays the map, including the signal 

strength tags that you have collected. 

In addition, the software shows a pane that contains the measurement data as 

numeric values (including the coordinates of the tags, measured level and a time 

stamp). You can also add a numeric label to the tags that represents the order of 

the measurements, and the measured level for each tag ("Show Indices on Map" 

and "Show Levels on Map"). 

You can also change the colors of the signal levels. 

► Select "Color Settings" and change the values and colors as you like. 

► In the "Color Settings" pane, change the values and colors as you like. 

Finally, you can export the measurement data as an image, which may contain a color 

map ("Export Image with Legend"), or as a numeric list in the csv file format. 

► Select the "Export Image" button, select the file type you prefer and the location 

you want save the image in. 

► Select the "Export CSV" button and the location you want to save the file in. 

Importing data into Google Earth 

When you add GPS reference information to the indoor map, it is also possible to 

export the data collected indoors as a .kmz file and import it into Google Earth. For 

more information see "Analyzing Geographic Data (R&S FSH-K15 and -K16)" on page 

187. 
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8 Distance-to-Fault Mode (R&S FSH-K41) 

Equipped with firmware option R&S FSH-K41 (order no. 1304.5612.02), you can 

perform distance-to-fault measurements with your R&S FSH.  

The distance-to-fault (DTF) mode provides functionality to measure cables and 

waveguides for mechanical defects in the system that cause a deterioration of the 

transmission quality. The figure below shows some typical defects in a transmission 

system, including defects on the cable. 

 

The R&S FSH provides the necessary functionality to test the system equipment for its 

characteristics and identify faults when it is being installed or maintained. 

● Reflection Measurements on page 192 

● Distance to Fault Measurements on page 193 

● Spectrum Measurements on page 193       

● Waveguide Measurements on page 194    
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Test setup 

A typical test setup to test cables and antennas includes the R&S FSH, an RF cable 

(e.g. R&S FSH-Z320, order no. 1309.6600.00), a calibration standard (R&S FSH-Z28 

or R&S FSH-Z29, order no. 1300.7804.03 and 1300.7504.03) and the cable under test. 

Cable and antenna tests also require a tracking generator and VSWR bridge. The 

tracking generator transmits a reference signal through the internal VSWR bridge to 

the test port. 

► Connect the RF cable to the RF input (port 1 or 2). 

► Connect the test cable to the RF cable. 

► For measurement on DUTs that need an external voltage supply (e.g. power 

amplifiers), you can connect the supply voltage from a suitable AC power supply to 

the BIAS port 1 or use the internal bias. 

By default, the R&S FSH is in spectrum analyzer mode after you have turned it on. To 

switch to the DTF mode from another operating mode, proceed as follows. 

► Press the MODE key. 

► Press the "Distance-to-Fault" softkey. 

The R&S FSH starts the DTF mode. 

By default, the R&S FSH performs measurements on port 1. It however, also supports 

measurements on port 2, but you have to configure those first. 

► Press the "Meas Mode" softkey. 

► Select the "DTF / Refl Measurement Port" menu item. 

The R&S FSH opens a submenu. 

► Select either "Port 1" or "Port 2". 
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Screen layout of the cable and antenna analyzer 

 

1 Cable model 

2 Hardware settings 

3 Marker information 

4 Status line: 

 - S-matrix 

 - Calibration status 

 - Measurement format 

5 Trace window 

6 Marker (blue line) 

7 Cable length information 

8 Cable frequency information 

9 Cable test softkey menu 
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8.1 Performing Cable and Antenna Measurements 

In order to get an idea about problems of a cable, you can analyze several aspects of 

the signal. 

8.1.1 Reflection Measurements 

The reflection (S11) measurement is a good way to get an idea if the transmission 

system works properly. If unusual amounts of signal power are being reflected, you 

can guess that there is something wrong in the system. This measurement helps to 

find reflections by displaying the magnitude of the reflections in dB in a specified 

frequency range. 

► Press the "Meas Mode" softkey. 

► Select the "Reflection" menu item. 

The R&S FSH starts the reflection measurement over its entire frequency range. 

The figure shows an example of a reflection measurement without any major faults in 

the cable or the antenna. 

You can perform reflection 

measurements on the complete 

system or on individual components of 

the system. If you measure while two 

or more system components are 

connected, the results of the reflection 

measurement are an aggregate over 

these components. Therefore you can 

only see the aggregated magnitude of 

the reflected power in a specified 

frequency range.  

 

To draw conclusions about which component is affected and determine the location of 

the fault, you need to perform further analysis using other measurements. 
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8.1.2 Distance to Fault Measurements 

The distance to fault (DTF) measurement determines the exact location of possible 

faults in a transmission system. If you connect the end of the cable to the R&S FSH, 

the DTF measurement shows you the exact distance to the fault (in meter or feet), 

regardless by what the fault is caused. In addition, the measurement shows the degree 

of the fault in dB. From this information, you can determine the component that has the 

fault and its seriousness. 

In order to determine the distance to a cable fault, the R&S FSH measures the 

reflections of the cable under test in the frequency domain. The R&S FSH first 

determines the magnitude of the reflections for a particular frequency by comparing the 

phase of the reflected signal and a reference signal created by the tracking generator. 

It then performs inverse fast fourier transformation (IFFT) on the signal that has been 

received. In combination with the characteristics of the cable model, the R&S FSH is 

able to determine the distance the reflections have been travelling. 

Because of its sensitivity by first measuring in the frequency domain and subsequent 

IFFT, the measurement is able to locate faults in a cable accurately. To keep this 

accuracy, the R&S FSH also accounts for any attenuation that occurs over distance in 

a cable. 

If you are measuring the cable only, make sure to terminate the other end into a load. 

► Press the "Meas Mode" softkey. 

► Select the "DTF" menu item. 

The R&S FSH calculates the 

distance to cable faults. 

The figure shows the results of a DTF 

measurement. The peaks that the 

trace shows at the marker positions 

are possible faults. Depending on the 

distance, you can also get an idea of 

the component that is defective. 
 

Marker 1, for example, shows a defect in the cable. Marker 2 shows a fault at the end 

of the cable, probably a bad or loose connection. 

8.1.3 Spectrum Measurements 

The spectrum measurement provides an overview of the spectrum of the DUT without 

the necessity to change the operating mode. This measurement is well suited for a 

quick check if there are any interfering signals that may impair results before you start 

the actual measurement. 

► Press the "Meas Mode" softkey. 

► Select the "Spectrum" menu item. 

The R&S FSH shows the current spectrum. 
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8.1.4 Waveguide Measurements 

The waveguide measurement is a modification of the cable measurement, with a 

waveguide being the DUT instead of a cable. The main difference to cable 

measurements is that waveguide measurements take into account the different speed 

of wave propagation in a waveguide, depending on the frequency. The test setup and 

purpose is similar to other cable measurements.  

The purpose is to find possible faults in the waveguide, for example broken parts in the 

waveguide or loose connections between waveguide elements. A test setup consists of 

the R&S FSH, a waveguide and an adapter to connect the analyzer's RF input to the 

waveguide at its reference plane. Like other reflection measurements, the RF input 

also feeds a signal into the waveguide. 

 

 

Selecting waveguide measurements 

Like cable measurements, you can  

● determine the distance to a fault in the waveguide ("Distance-to-Fault" result),  

● check how much energy is reflected ("Reflection" result display)  

● or view the frequency spectrum of the DUT ("Spectrum" result display). 

 

► Press the "Meas Mode" softkey. 

► Select the "Waveguide" menu item. 

The R&S FSH starts the waveguide measurement over its entire frequency range. 

As long as the "Waveguide" measurement is selected, the results (distance-to-

fault, reflection or frequency spectrum) refer to a waveguide. When you want to 

measure cables again, deselect the waveguide measurement. 

A waveguide measurement consists of three steps in the following order: 

● Configuration 

● Calibration 

● Measurement 
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Configuring waveguide measurements 

Basically, the configuration is the same as for cable measurements. For a detailed 

description of the available parameters, see "Configuring Cable and Antenna Tests" on 

page 199. Note that you can select a cable model, but this setting has currently no 

effect. 

In addition to the waveguide length and the frequency span, you have to define the 

waveguide's cut-off frequency. 

The cutoff frequency is the frequency below which the wave does not propagate. The 

cutoff frequency depends on the geometry of the waveguide and should be provided in 

the waveguide's datasheet. 

► Press the MEAS softkey. 

► Press the "Config" softkey. 

► Select the "Cutoff Frequency" menu item to define the cuoff frequency. 

 

Calibrating waveguide measurements 

Testing waveguides also requires a calibration before the actual measurement. 

Waveguides, however, require a special calibration kit. A calibration kit for waveguide 

measurements consists of the following calibration standards: 

● A short, an offset short and a match 

or 

● A short and two offset shorts. 

You can define the characteristics of this calibration kit with the R&S InstrumentView 

software ("Calibration Kits" feature). Otherwise, the calibration method is the same as 

for cable measurements (a full 1-port calibration). 

► Disconnect the DUT. 

► Start the calibration. 

► Connect all calibration standards one after another as instructed. 

For an exemplary description of a calibration procedure, see "Performing Calibration" 

on page 215. 
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8.1.5 Selecting the Measurement Format 

You can select several measurement formats for each measurement. The 

measurement format selects the way the results are displayed.  

● Magnitude (dB Mag) 

This is the default format. It shows the magnitude of the results in dB. 

● VSWR 

The VSWR shows the standing wave ratio in a cartesian diagram. The VSWR is 

the ratio of the maximum voltage and the minimum voltage that occur in an 

electrical transmission line. The VSWR format is available for DTF and reflection 

measurements. 

● Reflection coeffcient 

Shows the reflection coefficient of the DUT.  

The reflection coefficient is the ratio of the amplitude of a reflected wave and that 

of the incidental wave that occur in an electrical transmission line. 

● Cable loss 

The cable loss measurement is a 

reflection measurement on an 

open cable. It evaluates the 

amount of energy that a signal 

loses while traveling through a 

cable. .The amount of lost energy 

depends on the frequency and the 

length of the cable 

The R&S FSH shows the result 

(graphically) over the specified 

frequency range (span) in dB. 
 

The numerical result is the average cable loss over the specified span. The image 

above shows a typical cable loss result, with a steadily declining loss over the 

selected frequency range and several maximums and minimums. 

By default, the R&S FSH evaluates the cable loss over its entire frequency range 

(full span of the R&S FSH). When you reduce the span, make sure to define a 

span that is appropriate for the measurement, especially for high center 

frequencies, and consider the cable length and the wavelength of the selected 

center frequency. For a typical cable loss trace, you should select a span that is 

large enough to evaluate at least one peak and one minimum. Otherwise, the 

result might not be valid. 

If the cable loss is constant over a large span (for example in case of low center 

frequencies), you can select any span. 

Note that if the cable loss is greater than 20 dB, you are better off using the S21 

measurement, because the cable loss measurement might yield invalid results. 

The cable loss format is available for reflection measurements. 
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The following pictures show the results of a reflection measurement in magnitude 

format (left side) and VSWR format (right side). 
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8.1.6 Calibrating Measurements 

To get the best and most accurate results, you have to calibrate the measurement. The 

R&S FSH provides several calibration methods. You will need one of the available 

calibration standards R&S FSH-Z28, -Z29 (order no. 1300.7804.03 and 1300.7504.03) 

or R&S ZV-Z121 (order no. 1164.0496.02/.03). 

To successfully calibrate the test setup, you have to connect the calibration standard at 

the reference plane, usually the output of the RF measurement cable. 

Calibration is performed over the R&S FSH's entire frequency range (full span). This 

eliminates the need for recalibration when you change a parameter or select a different 

cable or DUT. 

Calibration also remains valid after turning off the R&S FSH or changing into another 

operating mode as calibration data is saved in the internal memory of the R&S FSH. If 

you save the measurement in a dataset, calibration data is part of that dataset. When 

you restore the dataset and perform the same measurement again, you do not have to 

recalibrate the R&S FSH. 

8.1.6.1 Calibration States 

The calibration states are the same as for the network analyzer. For more information 

see "Calibration States" on page 212. 

8.1.6.2 Calibration Methods 

In distance-to-fault mode, the calibration method is a full 1-port calibration. For more 

information see "Calibration Methods" on page 214. 

8.1.6.3 Performing a Full 2-Port Calibration 

For a description of a complete calibration procedure see "Performing Calibration" on 

page 215 

8.1.6.4 Performing calibration with the calibration unit R&S ZN-Z103 

For a description of a calibration procedure with the R&S ZN-Z103 calibration unit, see 

"Performing calibration with the calibration unit R&S ZN-Z103" on page 215 
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8.2 Configuring Cable and Antenna Tests 

For valid measurement results, you need to specify the characteristics of the cable 

under test like model or frequency range. 

8.2.1 Selecting the Cable Model 

To determine the speed of propagation, and therefore the precise distance to any 

faults, you have to specify the cable model that you want to test. 

The R&S FSH already comes with an assortment of predefined cable models that you 

can use without doing anything. If you want to test a cable that is not listed, you can 

also define cable models manually, either directly on the R&S FSH or with the "Cable 

Model Editor" of the R&S InstrumentView software package that is delivered with the 

R&S FSH. 

Selecting cable models is unavailable for waveguide measurements. 

8.2.1.1 Selecting a Predefined Cable Model 

► Press the MEAS key. 

► Press the "Cable Config" softkey. 

► Select the "Select Cable Model" 

menu item. 

The R&S FSH opens the file 

manager to select the cable 

model. 

► Select the cable model that you 

are testing. 

► Confirm the selection with the 

"Select" softkey.  

The R&S FSH shows the currently selected cable model in the diagram header. 

► Select the "Deselect Cable Model" item from the "Cable Config" menu if you want 

to perform measurements without using a particular cable model. 

8.2.1.2 Creating a Cable Model 

The R&S FSH provides two ways to define customized cable models. 

The first way is to define a cable model with the "Cable Model Editor" that is part of the 

R&S InstrumentView software package. The R&S InstrumentView is delivered with the 

R&S FSH. With this software, you can define a cable model on a PC and then transfer 

it to the R&S FSH. Then you can select it just like any other predefined cable model. 

For more information see "Managing Datasets" on page 34.  
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8.3 Analyzing Measurement Results 

8.3.1 Working with Traces 

For more information see "Working with Traces" on page 124. 

8.3.2 Using Markers 

For more information see "Using Markers" on page 129. 

When measuring the distance-to-fault, the horizontal unit is meter or feet. For all other 

measurements the horizontal axis is the frequency axis. The unit of the vertical axis is 

dB for distance-to-fault and cable loss measurements and dBm for all others. 

Sorting markers 

A special marker function available for distance-to-fault measurements is that you can 

sort them in ascending order. 

► Press the MKR key. 

► Press the "Sort Markers" softkey. 

The R&S FSH sorts the markers in ascending order with marker 1 being positioned on 
the lowest distance. The marker values remain the same. 

8.3.3 Using Display and Limit Lines 

The display and limit line functionality in DTF mode is the same as that of the spectrum 

analyzer mode. 

For more information on using the display line see "Using Display Lines" on page 138. 

For more information on using limit lines see "Using Limit Lines" on page 139. 
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9.1 Configuring the Tracking Generator 

The tracking generator provides the stimulus signal for the network analyzer 

measurement. For measurements in the frequency domain, the output frequency 

depends on the current measurement frequency. For measurements in the time 

domain (zero span), you can define a specific output frequency. 

Defining the level of the stimulus signal 

You can define the level of the stimulus signal in two different ways. 

● As an absolute level in terms of dBm. 

● As an attenuation relative to 0 dBm. 

Example: Defining an attenuation of 0 dB corresponds to an output level of 0 dBm. 

An attenuation of 40 dB corresponds to an output level of -40 dBm. 

► Press the AMPT key. 

► Press the “TG Settings” softkey. 

► Select the “TG Power” menu item to define the output level as an absolute value. 

► Select the “TG Attenuation” menu item to define the output level as a relative 

value. 

Note that the actual output level you measure can deviate from the value you enter and 

may not be linear over the frequency range of the measurement. The level can also 

vary depending on which port you use as the driving port - the signal generated on port 

1 can differ from that on port  2 because of the system architecture. We recommend to 

use port 2 in case an absolute source is required. Therefore a S22 or S12 

measurement should be selected. 

We also recommend to always normalize or calibrate a measurement to compensate 

for any level variations caused by the tracking generator. For more information about 

calibration, see "Calibrating Measurements" on page 212. 

►    

          
 

Tracking generator output level 

Using a tracking generator attenuation of 0 dB for S12 or S21 measurements can 

cause an overload at the RF input. It is therefore recommended to use an output level 

of -10 dBm (default) or lower for these measurements. 

This especially applies to measurements on amplifiers. 

   
 

In addition to the level, you can also define a level offset, for example to take external 

attenuators into account. Note that this is a purely mathematical value that does not 

change the actual output level. 

► Press the AMPT key. 

► Press the “TG Settings” softkey. 

► Select the “TG Power Offset” menu item and define the required offset. 

The displayed values are adjusted by the offset. 
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Defining the frequency of the generated signal (zero span only) 

In case of frequency domain measurements (span > 0), the R&S FSH automatically 

adjusts the tracking generator frequency to the current measurement frequency. 

In the time domain (zero span mode), you can define a specific frequency of the signal 

that is output by the tracking generator. 

► Press the AMPT key. 

► Press the “TG Settings” softkey. 

► Select the “Use TG as CW source” menu item. 

The R&S FSH changes into zero span mode. 

This is not possible when you are using the High Accuracy calibration method (see 

“Calibration Methods” on page 214. 

► Press the “TG Settings” softkey. 

► Select the “Source Frequency” menu item and define the required signal 

frequency. 

The R&S FSH generates a signal with the corresponding frequency. The 

measurement frequency is adjusted accordingly. 

Note that when you deselect the “Use TG as CW Source” menu item, the R&S FSH 

restores the previously selected span. If the span is changed to a value greater than 

0 Hz while “Use TG as CW Source” is active, this feature is automatically deselected. 

Turning the tracking generator on and off (zero span only) 

When you are using the tracking generator in zero span mode, you can turn it on and 

off as required. 

► Press the AMPT key. 

► Press the “TG Settings” softkey. 

► Select the Source On/Off” menu item. 

When it is on, the tracking generator provides a signal with the characteristics that 

you have defined. When it is off, no signal is generated. 

Note that previously recorded calibration data is not lost when you turn the tracking 

generator off. It is restored when you turn the tracking genartor back on. 
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9.2 Calibrating Measurements 

In its default state, the R&S FSH uses factory calibration. Factory calibration is a full 2-

port calibration over the current frequency range (i.e. span) of the R&S FSH. When 

factory calibration is active, the status line reads . In many cases, this calibration 

already provides accurate results. 

To get the best and most accurate results, however, you have to calibrate the 

measurement itself manually, because factory calibration does not take the actual test 

setup into account (e.g. cables). The R&S FSH provides several calibration methods. 

You will need one of the available calibration standards R&S FSH-Z28, -Z29 (order no. 

1300.7804.03 and 1300.7504.03) or R&S ZV-Z121 (order no. 1164.0496.02/.03). 

Alternatively, you can create customized calibration kits with the functionality of the 

R&S InstrumentView software package and transfer those to the R&S FSH. 

Before you calibrate the R&S FSH for the current measurement, you should set the 

frequency parameters, reference level and attenuation levels. If you change one of 

these parameters after a successful calibration, it may become invalid. 

To successfully calibrate the test setup, you have to connect the calibration standard at 

the reference plane, usually the output of the RF measurement cable. 

During calibration, the R&S FSH removes systematic errors from the measurement. 

This process is based on correction data it gets while performing the calibration. 

The correction data for transmission measurements is based on the results of 

comparing the transmission characteristics of the test setup to the frequency response 

of the tracking generator. The correction data for reflection measurements is based on 

the results of a reflection measurement at a short and an open on the bridge. 

Calibration remains valid after turning off the R&S FSH or changing into another 
operating mode as calibration data is saved in the internal memory of the R&S FSH. If 
you save the measurement in a dataset, calibration data is part of that dataset. When 
you restore the dataset and perform the same measurement again, you do not have to 
recalibrate the R&S FSH. 

9.2.1.1 Calibration States 

The R&S FSH features several calibration states. It displays the current state in the 

status line. The possible states depend on the calibration type (see below). 

● (fcal) 

The R&S FSH uses factory calibration. Factory calibration is restored after a preset 

or self alignment. The R&S FSH also uses factory calibration if you change a 

frequency parameter (span, start, stop or center frequency) to a value outside the 

calibrated frequency range or if you measure another s-parameter than the one the 

R&S FSH is calibrated for. 

The calibration data for the factory calibration is already in the memory of the 

R&S FSH when it is delivered. The factory calibration is a full two-port calibration. 
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You can restore the factory calibration manually any time. 

- Press the "Calibration" softkey. 

- Select the "User Calibration Off" menu item. 

● (fcal?) 

The R&S FSH uses factory calibration. However, the calibration is not accurate 

because the power of the tracking generator and the attenuation at the RF input 

are not in line with the default settings. In that case you should repeat calibration. 

● (cal) 

The R&S FSH uses user calibration. To get that state you have to perform either a 

full 1-port or a full 2-port calibration. 

● (cal?) 

The R&S FSH uses user calibration. However, the calibration is not accurate 

because the TG power and receiver attenuation are not in line with the settings at 

the time it has been calibrated. In that case you should repeat calibration. 

● (norm) (network analysis only) 

The R&S FSH uses normalization. To get that state you have to normalize the 

transmission. 

● (norm?) (network analysis only) 

The R&S FSH uses normalization. However, the normalization is not accurate 

because the TG power and receiver attenuation are not in line with the settings at 

the time it has been calibrated. In that case you should repeat calibration. 

● (interp) (network analysis only) 

The R&S FSH interpolates the correction data between the reference points of the 

calibration. Interpolation is used when you change one of the frequency 

parameters (start, stop or center frequency). In that case the distribution of the 

measurement points is different to the distribution during calibration. This could 

result in an increasing measurement uncertainty. 

When calibration has become invalid for any reason or the calibration data has 

changed, you can restore the most recent calibration that was valid. 

► Press the "Calibration" softkey. 

► Select the "Restore Calibration Settings" menu item. 

The R&S FSH restores the calibration data and the frequency settings that were 

active. 
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9.2.1.2 Calibration Methods 

The available calibration methods depend on whether you perform scalar or vector 

measurements. In addition, calibration for reflection measurements is available only for 

models with an VSWR bridge. 

2-port calibrations or calibrations that require a "Through" connection are unavailable if 

you are calibrating with the R&S ZN-Z103 calibration unit. 

Scalar measurements 

Scalar measurements provide normalization of transmission and reflection only. 

Normalization is a simple but effective way to calibrate the measurement using one 

calibration standard only. The correction data is deducted from this measurement. As 

only one calibration standard is used, the accuracy is lower than that of a full 

calibration available for vector measurements. 

Vector measurements 

Vector measurements provide several calibration methods that correct the magnitude 

and the phase. 

● Full 2-Port 

Both test ports are calibrated for both reflection and transmission measurements 

on either port or direction. The calibration routine therefore requires the connection 

of the standards load, open and short to both test ports, and a through connection 

of the test ports. The influences of the test setup and of the isolation between the 

test ports are thereby determined and taken into account in the subsequent 

measurement of the device under test. 

While this method is the most time-consuming during calibration, it does provide 

the greatest accuracy for all measurements at both test ports without recalibration 

and is thus the most flexible. 

● Full 2-Port High Accuracy 

Both test ports are calibrated like the full 2-port calibration. In addition, the load 

match is taken into account more accurately and correction data is applied in both 

directions, forward and reverse. 

This method provides even more accurate results than the normal full 2-port 

calibration but takes a while longer to finish. 

● Reflection Port 1/2 

Test port 1 or 2 is calibrated for reflection measurements on that port (S11 or S22). 

The calibration routine requires the calibration standards open, short and load to 

be connected one after another. 
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● Transmission Fwd (Port 12) and Transmission Rev (Port 21) 

Test port 1 or 2 is calibrated for transmission measurements (S12 or S21). For 

measurements in forward direction, this method calibrates port 1, in case of 

measurements in the reverse direction, it calibrates port 2. 

The calibration requires a through connection and the calibration standards open 

and short. 

● Normalize… 

Normalization is a simple way to calibrate the measurement using one calibration 

standard only. The correction data is deducted from this measurement. As only 

one calibration standard is used, the isolation between the test ports is ignored. A 

possible cross-talk between the test ports is therefore not eliminated and the 

accuracy is lower than that of a full calibration. 

Each calibration method is suitable for certain kinds of measurement tasks. 

● For high isolation meaurements, use the normalization and isolation calibration 

methods. 

● For filter measurements requiring high standards (for example S11 in passband 

better than -20 dB), use the full 2-port high accuracy calibration. 

● For full s-parameter measurements on attenuators or amplifiers, use the full 2-port 

calibration. 

9.2.1.3 Performing Calibration 

The procedure below shows a full 2-port calibration routine. All other calibration 

methods basically work the same way, except for the type and number of calibration 

standards you are going to need. 

► Disconnect the DUT from the RF cable. 

After disconnecting the DUT, the R&S FSH is ready for calibration. 

► Press the MEAS key. 

► Press the "Calibration" softkey. 

► Select the "Full 2-Port" menu item. 

The R&S FSH asks you to confirm 

the currently selected calibration 

kit. 
 

If you are using another calibration kit, cancel the process and select the right one. 

For more information see "Selecting a calibration kit" on page 217. 

► Else, press the "Continue" softkey. 

The R&S FSH asks you to connect 

an "Open" first to port 1, then to 

port 2. 
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► Firmly connect the "Open" of the calibration standard to the ports. 

► You can abort the calibration any time by pressing the "Cancel" softkey. 

► Press the "Continue" softkey to 

start calibration. 

The R&S FSH calibrates the open.  

► Disconnect the "Open". 

Next, the R&S FSH asks you to 

connect a "Short" first to port 1, 

then to port 2. 
 

► Firmly connect the "Short" of the calibration standard to the ports. 

► Press the "Continue" softkey to start calibration. 

The R&S FSH calibrates the "Short". 

► Disconnect the "Short". 

Next, the R&S FSH asks you to 
connect a "Load" (50 Ω termination) 
first to port 1, then to port 2. 

 

► Firmly connect the "Load" of the calibration standard to port 1. 

► Press the "Continue" softkey to start calibration. 

The R&S FSH calibrates the "Load". 

► Disconnect the "Load". 

Next, the R&S FSH asks you to set up 
a "Through" connection from port 1 to 
port 2. 

 

► Firmly connect the "Through" connection to port 1 and port 2. 

► Press the "Continue" softkey to start calibration. 

The R&S FSH calibrates the "Through" connection. 

After finishing the calibration routine, the R&S FSH shows that calibration is 

finished for a short time ( ). The status line now says (Cal) to indicate 

successful calibration. 
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Restoring default calibration after a preset 

The R&S FSH comes with a default factory calibration. You can set up the R&S FSH to 

either keep or discard user calibration after a preset and restore the default calibration 

instead. 

► Press the SETUP key. 

► Press the "User Preference" softkey. 

► Select the "Use Instrument Calibration Data" menu item. 

- "On": Discards user calibration after a preset and restores default calibration. 

- "Off": Keeps the latest user calibration data even after a preset. 

Selecting a calibration kit 

To avoid phase errors, you have to define the characteristics of the calibration kit you'd 

like to use and then select the calibration kit in use. The R&S FSH then corrects the 

measurement results accordingly. 

You can either use one of the calibration kits specifically designed for use with the 

R&S FSH, e.g. the R&S FSH-Z28 and -Z29 calibration kits. Those provide an "Open", 

"Short" and "Load" calibration standard in one piece. The characteristics of these 

calibration kits are already part of the R&S FSH firmware. 

You can create and edit calibration kits with the R&S InstrumentView software and 

transfer them to the R&S FSH via the USB or the LAN interface. The number of 

standards the R&S FSH can store in its memory depends on the number of other data 

sets stored on the R&S FSH. 

For more information see  "Managing Datasets" on page 34. 

► Press the MEAS key. 

► Press the "Calibration" softkey. 

► Select the "Select Calkit [ ]" menu item. 

The R&S FSH opens a dialog box to select the calibration kit. The list of supported 

calibration kits covers those supported by the R&S FSH and those that you have 

customized. 

► Select the calibration kit you are using. 

The R&S FSH uses the characteristics specified for the calibration kit. 

It also shows the calibration kit currently in use next to the "Select Calkit [ ]" menu 

item. 

You can also use calibration kits other than the R&S FSH-Z28 or -Z29 in combination 

with their characteristics. However, make sure that the electrical length of the 

calibration kit in use is similar to that of the R&S FSH-Z28 or -Z29. The electrical length 

of the "Open" and "Short" of the R&S FSH calibration kits is 5.27 mm. If the electrical 

length is different, it may cause additional phase error. 
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Some measurement setups may include additional cables or adapters that may have 

an additional electrical length. To correct their phase error, you can include the 

electrical length of additional test equipment. The R&S FSH distinguishes if the 

equipment is connected to port 1 or port 2. 

► Press the MEAS key. 

► Press the "Calibration" softkey. 

► Select the "Offset Length Port 1" or "Offset Length Port 2" menu item. 

The R&S FSH opens an input field to define the electrical length of the accessory. 

► Enter the electrical length. 

The R&S FSH now includes the electrical length of the accessory for phase 

measurements. 

9.2.1.4 Performing calibration with the calibration unit R&S ZN-Z103 

For measurements in the frequency range from 2 MHz to 4 GHz, you can use the 

calibration unit R&S ZN-Z103 calibration unit (order no. 1321.1828.02) to calibrate 

1-port measurements.  

Using this unit is more comfortable, because it combines all standards in one piece – 

connecting different standards is no longer necessary. 

► Connect the calibration unit to the RF input (port 1) and the USB interface on the 

R&S FSH.  

When the LED on the calibration unit turns green, it is ready to use. If the LED is 

illuminated in a different color, try to reconnect the unit. 

► Enter the SETUP menu and turn on "Auto Accessory Detection". 

► Wait a few seconds until the label 

in the measurement information 

bar turns green. 

 

► Press the MEAS key. 

► Press the "Calibration" softkey. 

► Select the calibration method you want to use. 

If the selected calibration method is not possible with R&S ZN-Z103, the R&S FSH 

shows an error message (usually the case for calibration methods that require a 

"Through" connection). 

For more information about the calibration unit, refer to its user manual. 
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9.3 Performing Scalar Measurements 

With scalar measurements, you can measure the magnitude of both reflection and 

transmission characteristics of a device under test. To calibrate the measurements, 

only normalization is available. 

9.3.1 Measuring the Transmission 

The example included here is based on a transmission measurement of a two-port 

filter. The filter has a center frequency of 2060 MHz and a bandwidth of about 11 MHz. 

Test setup 

► Connect the input of the DUT to the tracking generator output (port 2). 

► Connect the output of the DUT to the RF input (port 1). 

Preset the R&S FSH 

Before starting the measurement procedure, preset the R&S FSH to restore the default 

configuration and connect the filter between the measurement ports. 

► Press the PRESET key. 

► Connect the DUT. 

Start scalar measurements 

► Press the MEAS key. 

► Press the "Meas Mode" softkey. 

► Select the "Scalar" menu item. 

Select the type of transmission measurement 

► Press the "Result Display" softkey. 

► Select the "Transmission Fwd (Port 12)" menu item for transmission 

measurements in forward direction or "Transmission Rev (Port 12)" menu item 

for transmission measurements in reverse direction. 

► Select the "Transmission Fwd and Rev" menu item for a simultaneous display of 

both forward and reverse transmission measurements. 

In case of a simultaneous display, the R&S FSH shows two traces with a different 

color in the result display. One for the measurement in forward direction and one 

for the measurement in reverse direction. A label in the result display shows the 

direction a trace belongs to. 

  

Note that the simultaneous display of both directions is only possible with a high 

accuracy calibration. 
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Define the frequency parameters 

Before calibrating the measurement, you should define the frequency parameters to 

avoid inaccurate results because of invalid calibration. 

► Press the FREQ key. 

The R&S FSH opens an input field to set the center frequency. 

► Enter a frequency of 2060 MHz. 

► Press the SPAN key. 

The R&S FSH opens an input field to define the span. 

► Enter a span of 50 MHz to get a high resolution of the results. 

Calibrate the measurement for scalar transmission measurements. 

Scalar measurements provide normalization only. Normalization is not as accurate as 

a full calibration, but yields pretty accurate results nonetheless. In addition, 

normalization needs one calibration standard only and therefore is faster than a full 

calibration. 

► Press the "Calibration" softkey. 

► Select the "Normalize 

Transmission Rev (Port 12) 

menu item. 

► Perform normalization. For more 

information see "Performing 

Calibration". 

► Reconnect the DUT. 

The R&S FSH shows the results of 

the scalar transmission 

measurement on the filter. 
 

You can change the measurement configuration (e.g. select another sweep time or 

detector) without affecting the accuracy of the measurement except the frequency 

parameters and attenuation. 



R&S FSH Network Analyzer Mode 

Performing Scalar Measurements 

Operating Manual 1173.6275.12 - 39 221 

  

9.3.2 Measuring the Reflection 

The example included here is based on a reflection measurement of the same two-port 

filter used for the transmission measurement. The filter has a center frequency of 

2060 MHz and a bandwidth of about 11 MHz. 

You can skip the preset, scalar measurement selection and frequency settings if you 

have already set up the R&S FSH for the measurement. You can also skip the 

calibration, if you have performed the appropriate calibration already. 

Preset the R&S FSH 

Before starting the measurement procedure, preset the R&S FSH to restore the default 

configuration and connect the filter between the measurement ports. 

► Press the PRESET key. 

► Connect the DUT. 

Start scalar measurements 

► Press the MEAS key. 

► Press the "Meas Mode" softkey. 

► Select the "Scalar" menu item. 

Select the type of reflection measurement 

► Press the "Result Display" softkey. 

► Select the "Reflection Port 1" menu item for reflection measurements on port 1 or 

the "Reflection Port 2" menu item for reflection measurements on port 2. 

► Select the "Reflection Port 1 and Port 2" menu item for a simultaneous display of 

both the reflection on port 1 and on port 2. 

In case of a simultaneous display, the R&S FSH shows two traces with a different 

color in the result display. One for the measurement on port 1 and one for the 

measurement on port 2. A label in the result display shows the port a trace belongs 

to. 

  

Note that the simultaneous display of both ports is only possible with a high 

accuracy calibration. 
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Define the frequency parameters 

Before calibrating the measurement, you should define the frequency parameters to 

avoid inaccurate results because of invalid calibration. 

► Press the FREQ key. 

The R&S FSH opens an input field to set the center frequency. 

► Enter a frequency of 2060 MHz. 

► Press the SPAN key. 

The R&S FSH opens an input field to define the span. 

► Enter a span of 50 MHz to get a high resolution of the results. 

Calibrate the measurement for scalar transmission measurements. 

Scalar measurements provide normalization only. Normalization is not as accurate as 

a full calibration, but yields pretty accurate results. In addition, normalization needs one 

calibration standard only and therefore is faster than a full calibration. 

► Press the MEAS key. 

► Press the "Calibration" softkey. 

► Select the appropriate menu item 

(normalization on one or two 

ports). 

► Perform normalization. For more 

information see "Performing 

Calibration". 

► Reconnect the DUT. 

The R&S FSH shows the results of 

the scalar reflection measurement 

on the filter. 
 

You can change the measurement configuration (e.g. select another sweep time or 

detector) without affecting the accuracy of the measurement except the frequency 

parameters and attenuation. 
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9.4 Performing Vector Measurements (R&S FSH-K42) 

If you equip the R&S FSH with option R&S FSH-K42, vector measurements become 

available. The R&S FSH also must feature an VSWR bridge in addition to the tracking 

generator. 

Unlike scalar measurements, vector measurements also measure the phase 

characteristics of a DUT. Vector measurements also have a higher dynamic range and 

accuracy because of the advanced calibration methods that vector measurements 

provide. 

In addition to normalization, vector measurements feature full calibration methods that 

require a 50 Ω termination in addition to an open or short circuit. Instead of the 

characteristics of the VSWR bridge, the decisive factor of the quality of results is the 

quality of the calibration standards. 

Because of the higher dynamic range, vector measurements allow more accurate 

measurements of well matched DUTs at a higher display resolution. 

Vector measurements also unlock more measurement formats and therefore provide 

more information from different perspectives about the DUT. 

   

 

 

Supplying DC voltage to active DUTs 

If you are performing measurements on active DUTs (e.g. amplifiers), you can supply 

them with DC voltage by connecting an RF cable to the BIAS ports. The DC voltage is 

fed in from a suitable external power supply (max. 600 mA/max. 50 V). 

To measure the antenna coupling of mobile radio base stations, the DC voltage must 

be supplied to two tower-mounted amplifiers (TMA). This is done by applying a 

suitable voltage at the BIAS 1 and BIAS 2 BNC ports. 
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9.4.1 Measuring the Transmission 

The example included here is based on a transmission measurement of a two-port 

filter. The filter works in the frequency from of 1920 MHz to 1980 MHz. 

Test setup 

► Connect the input of the DUT to the tracking generator output (port 2). 

► Connect the output of the DUT to the RF input (port 1). 

Preset the R&S FSH 

Before starting the measurement procedure, preset the R&S FSH to restore the default 

configuration and connect the filter between the measurement ports. 

► Press the PRESET key. 

► Connect the DUT. 

Start vector measurements. 

► Press the MEAS key. 

► Press the "Meas Mode" softkey. 

► Select the "Vector" menu item. 

Select the type of transmission measurement 

► Press the "Result Display" softkey. 

► Select the "Transmission Fwd (Port 12)" menu item for transmission 

measurements in forward direction or "Transmission Rev (Port 12)" menu item 

for transmission measurements in reverse direction. 

Simultaneous display of several results 

You can also display two results simultaneously in a single diagram. In that case, the 

R&S FSH shows two traces with a different color in the result display.  

► Press the MEAS key. 

► Press the "Result Display” softkey. 

► Select one of the result combinations to be displayed in a single diagram. 

- Reflection S11 + S22 

- Transmission S21 + S12 

- Transmission / Reflection S21 + S11 

- Transmission / Reflection S12 + S22 

The information, which trace carries which result, is indicated by a label in the 

diagram area. 

  

Note that the simultaneous display of more than one result in a single diagram is 

only possible with a high accuracy calibration. 
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In addition, you can display two diagrams, so that you can view all four results at the 

same time (S11, S12, S21, S22). 

► Press the MEAS key. 

► Press the "Result Display" softkey. 

► Select the "Show Trace 2" menu 

item. 

► Press the TRACE key. 

► Press the "Select Trace" softkey to 

select the diagram. 

● Trace 1 corresponds to the upper 

diagram (contains trace 1 and 

trace 3). 

● Trace 2 corresponds to the lower 

diagram (contains trace 2 and 

trace 4). 
 

► Select the contents from the "Measurement” menu as required. 

When you are measuring with two diagrams, you can configure the scale of the y-axis 

for each diagram separately, depending on the trace you have currently selected. You 

can also select a different measurement format for each diagram (phase, magnitude 

etc.). Markers on the other hand are coupled. When you move them, they change the 

position in both diagrams. See also "Working with the Dual Trace Mode". 

Define the frequency parameters 

Before calibrating the measurement, you should define the frequency parameters to 

avoid interpolation of the results. 

► Press the FREQ key. 

The R&S FSH opens an input field to set the center frequency. 

► Enter a frequency of 1950 MHz. 

► Press the SPAN key. 

The R&S FSH opens an input field to define the span. 

► Enter a span of 130 MHz to get a high resolution of the results. 

Calibrate the measurement for vector transmission measurements. 

Vector measurements provide the full range of calibration methods for more accurate 

results. Most full calibration methods require more than one calibration standard. 

► Press the "Calibration" softkey. 

► Select the appropriate menu item (calibration on two ports). 

► Perform calibration. For more information see "Performing Calibration". 

► Reconnect the DUT. 
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The R&S FSH shows the results of the vector transmission measurement on the 

filter. 

The R&S FSH shows the results of 

the vector transmission 

measurement and therefore the 

filter characteristics. 

You can change the measurement 

configuration (e.g. the sweep time 

or detector) or format (e.g. view 

phase characteristics) without 

affecting the accuracy of the 

measurement. 

 

For more information see "Selecting the Measurement Format" on page 229. 

Note that for calibration to remain valid, frequency parameters, bandwidth and 

attenuation have to remain the same. 

Depending on the calibration method, you can also select other result displays 

(e.g. reflection measurements) without having to recalibrate the R&S FSH. 
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9.4.2 Measuring the Reflection 

The example included here is based on a reflection measurement of the two-port filter 

that was also used for the transmission measurement. 

You can skip the preset, vector measurement selection and frequency settings if you 

have already set up the R&S FSH for the measurement. You can also skip the 

calibration, if you have performed the appropriate calibration already. 

Preset the R&S FSH 

Before starting the measurement procedure, preset the R&S FSH to restore the default 

configuration and connect the filter between the measurement ports. 

► Press the PRESET key. 

► Connect the DUT. 

Start vector measurements. 

► Press the MEAS key. 

► Press the "Meas Mode" softkey. 

► Select the "Vector" menu item. 

Select the type of reflection measurement 

► Press the "Result Display" softkey. 

► Select the "Reflection Port 1" menu item for reflection measurements on port 1 or 

the "Reflection Port 2" menu item for reflection measurements on port 2. 

► Select the "Reflection on Port 1 and Port 2" menu item for simulatenous display of 

the reflection on both ports. 

For more information see "Performing Scalar Measurements" on page 219. 

Simultaneous display of several results 

You can also display two results simultaneously in a single diagram. In that case, the 

R&S FSH shows two traces with a different color in the result display.  

See “Measuring the Transmission” for more information. 

Define the frequency parameters 

Before calibrating the measurement, you should define the frequency parameters to 

avoid interpolation of the results. 

► Press the FREQ key. 

The R&S FSH opens an input field to set the center frequency. 

► Enter a frequency of 1950 MHz. 

► Press the SPAN key. 

The R&S FSH opens an input field to define the span. 

► Enter a span of 130 MHz to get a high resolution of the results. 
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Calibrate the measurement for vector reflection measurements. 

Vector measurements provide the full range of calibration methods for more accurate 

results. Most full calibration methods require more than one calibration standard. 

► Press the "Calibration" softkey. 

► Select the appropriate menu item (calibration on one or two ports). 

► Perform calibration. For more information see "Performing Calibration". 

► Reconnect the DUT. 

The R&S FSH shows the results of 

the vector reflection measurement 

on the filter. 

You can change the measurement 

configuration (e.g. the sweep time 

or detector) or format (e.g. view 

phase characteristics) without 

affecting the accuracy of the 

measurement. For more 

information see "Selecting the 

Measurement Format" on page 

229. 
 

Depending on the calibration method, you can also select another result display. 
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9.5 Evaluating the Results 

9.5.1 Selecting the Measurement Format 

Depending on the measurement mode (scalar or vector) and result display (reflection 

or transmission), you can select one of several measurement formats. Each of the 

measurement formats shows a different aspect of the measurement results.  

Note that some of the measurement formats become available only after you have 

calibrated the measurement. 

► Press the MEAS key. 

► Press the "Format" softkey. 

► Select the measurement format from the menu. 

The R&S FSH displays the results in the new measurement format and adjusts the 

trace and the scale of the vertical axis accordingly. The current measurement 

format is part of the status line information ( ) 

Magnitude / dB Mag 

Shows the magnitude of the transmission or reflection in dB. The diagram is a 

Cartesian diagram with a logarithmic vertical axis. The horizontal axis represents the 

measured frequency range. 

The magnitude format is the default format for all measurements. 

Available for all measurements. 

Phase 

Shows the phase characteristics of the DUT in degrees. The diagram is a Cartesian 

diagram with a linear vertical axis. The horizontal axis represents the measured 

frequency range.  

In the default state, the R&S FSH shows the phase only from -200° to +200°. In that 

case, the R&S FSH displays measurement results correctly only if the phase difference 

between two adjacent test points is less than 180°. 

You can unwrap the phase to expand the range of the phase. 

► Press the AMPT key. 

► Press the "Range" softkey. 

► Select the "Phase Wrap" or "Phase Unwrap" menu item. 

Available for all vector measurements. 

   

  

Simultaneous display of magnitude and phase characteristics 

Selecting the "Magnitude + Phase" format results in a split screen that shows the 

magnitude characteristics in the upper screen and the phase in the lower screen. 
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VSWR 

Shows the (voltage) standing wave ratio of the DUT.  

The VSWR is the ratio of the maximum to the minimum voltage that occur in an 

electrical transmission line. It is a measure of the reflected power at the input of the 

DUT. The results are displayed in a Cartesian diagram with a logarithmic vertical axis.  

Available for vector reflection measurements. 

Reflection coefficient 

Shows the reflection coefficient of the DUT.  

The reflection coefficient is the ratio of the amplitude of a reflected wave and that of the 

incidental wave that occur in an electrical transmission line. 

You can set the unit for the reflection coefficient. 

► Press the AMPT key. 

► Press the "Unit" softkey. 

Available for vector reflection measurements. 

Smith chart 

Shows the measurement results in the Smith chart.  

The Smith chart is a circular diagram that primarily shows impedance or reflection 

characteristics of a DUT. 

Available for vector reflection measurements. 

For more information see "Working with the Smith Chart" on page 231 

Cable loss 

Shows the cable loss characteristics of a DUT.  

The cable loss is a measure to determine the attenuation of a cable in a particular 

frequency range. The diagram is a Cartesian diagram with a logarithmic vertical axis 

that shows the cable attenuation. The horizontal axis represents the measured 

frequency range. See “Selecting the Measurement Format” for more details about the 

measurement. 

Available for vector reflection measurements. 

Group delay 

Shows the group delay characteristics of the DUT.  

The group delay is a measure that describes the time period or delay of the signal as it 

goes through the DUT.  

Available for vector measurements. 
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Electrical length 

Shows the electrical length of a DUT.  

The electrical length is a numerical result that displayed in addition to another 

measurement format. As long as it is active, the electrical length is displayed 

regardless of the currently selected format. 

The electrical length is calculated from the phase delay. 

f


=




2
 

with   being the phase deviation over the entire frequency range. The electrical 

length is then derived by 

0cl  =  

with 0c  being the velocity of light. 

By definition, the electrical length is calculated from the vacuum velocity of light and 

the differential group delay ( g ). Here, the group delay is replaced by the phase delay 

for two reasons: 

● An electrical length needs to be specified only for non-dispersive DUTs in which 

phase delay and group delay match. 

● Due to the significantly wider aperture, the measurement certainty is an order of 

magnitude higher in the phase delay measurement than in the group delay 

measurement. 

The result for the electrical length is correct only if the phase difference between two 

adjacent test points does not exceed 180°. 

Available for vector measurements. 

Delay time 

Shows the delay time of a cable. 

The delay time is a numerical result that is displayed in addition to another 

measurement format. 

The delay time is the propagation time of the wave or the time it takes the wave to 

reach its destination.. 

Available for the vector phase measurements. 

9.5.1.1 Working with the Smith Chart 

If you are displaying measurement results in a Smith chart (available for vector 

reflection measurements), the R&S FSH provides several special functionality. 

► Press the MEAS key. 

► Press the "Measurement Format" softkey. 

► Select the "Smith Chart" menu item. 

The R&S FSH shows the reflection of the DUT in the Smith chart. 
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Zooming the Smith chart 

To take a better look at the results, you can zoom and enlarge a particular part of the 

Smitch chart. 

The R&S FSH provides a 2x, 4x and 

8x zoom. 

► Press the TRACE key. 

► Press the "Zoom" softkey. 

The R&S FSH opens a submenu 

to control the zoom function. It 

also draws a rectangle on the 

display that corresponds to the 

parts of the display about to be 

zoomed in. 
 

The size of the rectangle depends on the zoom factor. 

► Press the "Zoom Factor" softkey. 

► Select the menu item with the 

zoom factor you want. 

The R&S FSH adjusts the size of 

the rectangle. 

By default, the position of the rectangle 

is the area in the center of the display. 

You can also change the position of 

the rectangle. 

 

The magnitude of the shift is a percentage and ranges from -50 % to +50 % for both 

vertical and horizontal directions. The zero point (0 %) in vertical and horizontal 

direction is the center of the Smith diagram. 

► Press the "Move X" softkey. 

The R&S FSH opens an input field. 

► Enter a value between -50 % and 50 % to shift the window horizontally. 

Entering negative values moves the rectangle to the left, positive values move it to 

the right. 

► Press the "Move Y" softkey. 

The R&S FSH opens an input field. 

► Enter a value between -50 % and 50 % to shift the window vertically. 

Entering negative values moves the rectangle up, positive values move it down. 
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► Press the "Zoom Active" softkey. 

The R&S FSH now zooms in on 

the area covered by the zoom 

window. You can position the 

zoom window more accurately 

with the "Move X" and "Move Y" 

softkeys as described. 

► To deactivate the zoom 

functionality, press the "Zoom 

Active" softkey again. 

 

Using markers 

In addition to the standard marker functionality, the Smith chart also features several 

marker output formats. 

● dB Magnitude + Phase 

Shows the magnitude (in dB) and the phase at the current marker position. 

● Lin Magnitude + Phase (Rho) 

Shows the converted magnitude (in %) and the phase (in rho) at the current 

marker position. 

● Real + Imag (Rho) 

Shows the real and imaginary components at the current marker position. 

● R + jX 

Shows the real and imaginary components of the impedance at the marker 

position. The imaginary component is converted to inductance or capacitance. 

Marker frequency and sign are taken into account. 

● G + jB 

Shows the real and imaginary components of the admittance at the marker 

position. The imaginary component is converted to inductance or capacintance. 

Marker frequency and sign are taken into account. 

●  (R + jX/Z0) 

Shows the real and imaginary components of the standardized impedance. 

●  (G + jB/Z0) 

Shows the real and imaginary components of the standardized admittance. 

► Press the MARKER key. 

The R&S FSH activates a marker and opens the marker softkey menu. Like usual 

traces, you can move the marker around with the rotary knob or the cursor keys, or 

enter a specific marker position. 
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In its default state, the marker position is specified by the marker frequency and 

complex resistance in Ω. The complex resistance in that case is calculated according 

to: (real component) + j (imaginary component)    

► Press the "Marker Mode" softkey. 

► Select one of the marker formats. 

The R&S FSH adjusts the marker 

information accordingly.  

Selecting the reference impedance 

The default reference impedance (the matching point in the center of the Smith chart) 

is 50 Ω. It is, however, also possible to perform reflection measurements on networks 

with another impedance.  

► Press the MARKER key. 

► Press the "Marker Mode" softkey. 

► Select the "Ref Impedance: …" menu item. 

The R&S FSH opens an input field to select the reference impedance. 

► Enter the reference impedance you need. 

The value range is from 1 mΩ to 10 kΩ. 

9.5.1.2 Working with the Dual Trace Mode 

When performing measurements, it is possible to perform and display two 

measurements simultaneously. After activating this function, the R&S FSH shows the 

two traces in two separate diagrams. This allows you to view any combination of two 

results and measurement formats on the display. 

Note that the "Magnitude + Phase" measurement format is an exception to this rule. 

This format counts as one trace. To display the magnitude and phase as two separate 

traces, assign the phase format to trace 1 and the magnitude format to trace 2. 

► Press the MEAS key. 

► Press the "Result Display" softkey. 

► Select the "Show Trace 2" menu item. 

The R&S FSH splits the screen. The upper screen shows trace 1, the bottom 

screen shows trace 2. You can configure some aspects of the diagram 

independently, like y-axis scale or displayed measurement format. 

An [X] in front of the "Show Trace 2" menu item indicates that the dual trace mode 

is active. In addition, the menu of the "Result Display" softkey expands. It now 

shows the available measurement formats that can be applied to trace 2. 

For vector measurements, you can also display two traces in each diagram. This 

way, you can view four results at the same time (S11, S12, S21, S22). For more 

information on how to configure such a screen layout, see "Measuring the 

Transmission". 
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Screen layout in dual trace mode 

 

1 Result display trace 1 

2 Result display trace 2 

3 Measurement mode 

4 Trace window 1 

5 Trace information trace 1 

 - S-matrix 

 - calibration status 

 - measurement format 

6 Trace window 2 

7 Measurement format trace 2 

8 Active trace indicator 

 

After activating the second trace, trace 1 is always the active trace. Only the active 

trace can be configured, while the other is passive. 

► To activate trace 2, press the "Select Trace" softkey in the trace menu.  

When pressing the "Select Trace" softkey, the R&S FSH switches between trace 1 

and 2. The trace indicator shows the currently active trace: 

 

After selecting trace 2, you can set the measurement parameters for trace 2, while 

the first trace is passive. 

Note that you can display all four S-parameters at the same time in dual trace 

mode by displaying the transmission measurement in both directions in one 

window and displaying the reflection measurement on both ports in the other 

window. For more information see "Performing Scalar Measurements" on page 

219. 

You can also use the trace memory using the "Show" softkey in the "Trace" menu. 

Restoring a saved trace is possible only for the currently active trace (i.e. screen 1 or 

screen 2). For more information see "Working with Memory Traces" on page 128. 
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9.5.2 Suppressing Interfering Signals 

When performing measurements in the field, you may encounter interfering signals 

from surrounding signal sources like other antennas. These signals could distort the 

actual measurement and therefore lead to false assumptions about faults in the system 

you are measuring. 

The R&S FSH provides a method to suppress signals resulting from interfering sources 

without affecting the accuracy of the actual measurement. 

► Press the TRACE key. 

► Press the "Trace Mode" softkey. 

► Select the "Suppression On" menu item to activate suppression of interference. 

The R&S FSH looks for signals that interfere with the measurement and 

suppresses them in the result display. Faults in the system you are measuring are, 

however, still displayed correctly. 

The R&S FSH automatically determines the aperture for the suppression. If you want 

to apply a particular aperture, you can also set it manually. 

► Press the TRACE key. 

► Press the "Trace Mode" softkey. 

► Select the "Aperture Manual" menu item. 

The R&S FSH turns automatic aperture calculation off. The default aperture is 1. 

► Press the "Trace Mode" softkey. 

► Select the "Aperture Size: 1" menu item. 

► Enter a different aperture size according to your measurement. 
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9.5.3 Configuring the Vertical Axis 

Some results may not fit in the diagram area as it is configured in the default state of 

the R&S FSH (for example measurements on amplifiers).  

If you are performing measurements on an amplifier, you most likely have to change 

the scaling of the vertical axis in order to see the complete transmission function. 

The R&S FSH provides several ways to adjust the scaling of the vertical axis. 

Changing the reference value  

Changing the reference value works like an attenuation or gain in that it moves the 

trace to another level. The R&S FSH adjusts the scale of the vertical axis accordingly. 

The R&S FSH indicates the value and position of the current reference value with a 

triangle at the vertical axis ( ). In the default state, it is 0 dB and its position is the 

grid line at the top of the diagram. 

The reference value only changes the 0 dB reference without actually attenuating or 

amplifying the signal level. 

When changing the reference value, make sure that you do not overload the 

R&S FSH. As long as the trace is completely within the diagram area and the 

reference position at the top of the diagram, the risk of an overload is eliminated. 

► Press the AMPT key. 

► Press the "Ref" softkey. 

The R&S FSH opens an input field. 

► Enter the reference value you need to see the trace completely. 

The R&S FSH moves the trace accordingly, relabels the vertical axis and shows 

the new 0 dB reference in the hardware settings display. 
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Changing the reference position  

Changing the reference position moves the position of the reference value up or down. 

The reference position also moves the trace up or down. The levels and the reference 

value, however, remain the same. The default reference position is the grid line at the 

top of the diagram. The reference position is indicated by a triangle at the vertical axis (

). 

The reference position is a number between 0 and 10 with 0 being the grid line at the 

bottom and 10 being the grid line at the top of the diagram. 

► Press the AMPT key. 

► Press the "Ref Pos" softkey. 

The R&S FSH opens an input field. 

► Enter the new position of the reference value. 

The R&S FSH moves the trace accordingly and moves the triangle to the new 

position. 

  

Changing the display range  

The display range is the value range the vertical axis covers. The default display range 

depends on the measurement format. For more information see "Selecting the 

Measurement Format" on page 229. 

When you change the display range, the reference value and position remain the 

same. Merely the scale of the vertical axis is compressed or expanded. 

► Press the AMPT key. 

► Press the "Range " softkey. 

► Select the display range you need from the submenu. 

The R&S FSH adjusts the vertical axis accordingly. 
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Automatic scaling of the vertical axis 

All measurement formats except the Smith chart feature an automatic scale function. 

If you use automatic scaling, the R&S FSH automatically sets the display range in a 

way that the trace best fits on the display. 

► In the "Range" submenu, select the "Auto Scale" menu item. 

   
 

For the SWR measurement format, instead of selecting one of the predefined ranges, 

you can also define the exact top and bottom values of the vertical axis. 

► Press the AMPT key. 

► Press the "Range" softkey. 

► Select the "Scale Max" or "Scale Min" menu items to define the top or bottom 

values of the vertical axis. 

The R&S FSH adjusts the vertical axis accordingly. 

9.5.4 Using Markers 

The network analyzer mode also features markers. The functionality is similar to that of 

the spectrum analyzer. 

For more information see "Using Markers" on page 129. 

9.5.5 Working with Channel Tables 

The R&S FSH allows you to use channel tables in network analyzer mode. 

► Press the FREQ key. 

► Press the "Channel Table" softkey. 

The R&S FSH opens the list of channel tables loaded into the R&S FSH via 

R&S InstrumentView. 

► Select the channel table you need. 

The R&S FSH scans the channel table for the channels with the lowest and 

highest frequencies and sets those as the start and stop frequency. 

The R&S FSH already comes with an assortment of channel tables that you can use 

without doing anything. If you want to test telecommunications standards that are not 

listed, you can also build channel tables manually with the "Channel Table Editor" of 

the R&S InstrumentView software package that is delivered with the R&S FSH. To use 

one of those, you just have to copy the channel table to the R&S FSH. 
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9.5.6 Using Limit Lines 

When working with the magnitude format in the network analyzer, you can use limit 

lines to set limits for level characteristics on the display that must not be exceeded. 

You can create and edit limit lines with the R&S InstrumentView software and load 

them into the R&S FSH via the USB or the LAN interface. The number of limit lines the 

R&S FSH can store in its memory depends on the number of other data sets on the 

R&S FSH.  

For more information see "Managing Datasets" on page 34 und "Using Limit Lines" on 

page 139. 

9.5.7 Using Trace Mathematics 

Trace mathematics that subtract one trace from another are available for most 

measurement formats in the network analyzer mode. 

For more information see "Using Trace Mathematics" on page 128. 
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9.6 Vector Voltmeter (R&S FSH-K45) 

With firmware option R&S FSH-K45 (order no. 1304.5658.02) you can use a R&S FSH 

with tracking generator and VSWR bridge as a vector voltmeter. 

A vector voltmeter performs reflection (S11) and transmission measurements (S21). 

The tracking generator provides the signal source that generates an unmodulated 

sinewave signal on a single frequency. Typical applications for a vector voltmeter are: 

● adjustment of the electrical length of cables with a reflection measurement 

● testing of the antenna elements of a phase-controlled antenna-array relative to a 

reference antenna with a transmission measurement 

► Press the MODE key. 

► Press the "Network Analyzer" softkey. 

► Press the MEAS key. 

► Press the "Meas Mode" softkey. 

► Select the "Vector Voltmeter" menu item. 

The R&S FSH starts the vector voltmeter mode. It turns on the tracking generator 

and the zero span mode. 

Screen layout of the vector voltmeter. 

 

1 Result display 

2 Hardware settings 

3 Results: magnitude 

4 Results: phase 

5 Vector voltmeter softkey menu 
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9.6.1 Calibrating Measurements 

To get the best and most accurate results, you have to calibrate the measurement. The 

reflection and transmission measurement of the vector voltmeter each have their own 

calibration procedures. To successfully calibrate the test setup, you have to connect 

one or more calibration standards at the reference plane. 

The process of calibration including the selection of a calibration kit works like that for 

scalar or vector measurement. For more information see "Calibrating Measurements" 

on page 212. 
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9.6.2 Performing Measurements 

With the vector voltmeter you can measure the reflection on port 1 and the 

transmission in reverse direction. 

The example included here is based on a transmission measurement of a two-port 

filter. The filter works in the frequency from of 1920 MHz to 1980 MHz. 

Select the type of reflection measurement 

► Press the "Result Display" softkey. 

► Select the "Reflection Port 1" menu item for reflection measurements on port 1 or 

the "Transmission Rev (Port 21)" menu item for transmission measurements in 

reverse direction. 

Define the frequency parameters 

Before calibrating the measurement, you should define the frequency parameters to 

avoid interpolation of the results. 

► Press the FREQ key. 

The R&S FSH opens an input field to set the center frequency. 

► Enter a frequency of 1950 MHz. 

9.6.2.1 Performing Transmission Measurements 

Calibrate the measurement for transmission measurements. 

► Press the "Calibration" softkey. 

► Select the "Transmission Rev 

(Port 21)" menu item. 

► Perform calibration. For more 

information see "Performing 

Calibration". 

► Reconnect the DUT. 

The R&S FSH shows the 

characteristics of the DUT 

(magnitude and phase) as 

numerical values. 
 

You can change the measurement configuration (e.g. the sweep time) or format 

(see "Selecting the Measurement Format") without affecting the accuracy of the 

measurement. 
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9.6.2.2 Performing Reflection Measurements 

Calibrate the measurement for reflection measurements. 

► Press the "Calibration" softkey. 

► Select the "Reflection Port 1" menu item. 

► Perform calibration. For more information see "Performing Calibration". 

► Reconnect the DUT. 

The R&S FSH shows the characteristics of the DUT (magnitude and phase) as 

numerical values. 

You can change the measurement configuration (e.g. the sweep time) or format 

(see "Selecting the Measurement Format") without affecting the accuracy of the 

measurement. 

Note that for calibration to remain valid, frequency parameters, bandwidth and 

attenuation have to remain the same. 
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9.6.3 Evaluating the Results 

9.6.3.1 Selecting the Measurement Format 

Depending on the result display (reflection or transmission), you can select one of 

several measurement formats. Each of the measurement formats shows a different 

aspect of the measurement results. 

For more information see "Selecting the Measurement Format" on page 229. 

Vector Voltmeter 

In addition to the measurement formats also available for scalar and vector 

measurement, the vector voltmeter provides the vector voltmeter format. This shows 

the results as numerical values and is the default format. 

9.6.3.2 Comparing Results 

If you perform measurements on different DUTs whose results you'd like to compare, 

you can save the current results as reference values. 

► Press the MEAS key. 

► Press the "Ref" softkey. 

The R&S FSH saves the results 

that it got prior to pressing the 

softkey as the reference result for 

future measurements. 

 

The results show the difference of 

the current measurement and the 

reference measurement. The unit 

for reference measurements is 

always dB.  

The reference measurement results are always displayed below the current 

measurement results for better orientation. 

Note that reference measurements are only available for the "Vector Voltmeter" 

measurement format. 

9.6.3.3 Configuring the Vertical Axis 

If you are using one of the graphical measurement formats (all except the "Vector 

Voltmeter" format and the "Smith Chart"), you can configure the vertical axis just like 

with scalar and vector measurements. 

For more information see "Configuring the Vertical Axis" on page 237. 
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10 Receiver Mode (R&S FSH-K43) 

Equipped with firmware option R&S FSH-K43 (order no. 1304.5635.02), you can 

perform receiver and channel measurements (or scans) with your R&S FSH.  

In receiver mode, the R&S FSH measures the power level of a particular frequency or 

a customized set of frequencies instead of sweeping over (parts of) the frequency 

spectrum. The R&S FSH shows the scan results in result displays that have been 

designed for just such measurement tasks. 

The receiver mode also adds the necessary functions like bandwidths or detectors to 

perform measurements according to CISPR. 

By default, the R&S FSH is in the operating mode you have been in last after you have 

turned it on. To switch to the receiver mode from another operating mode, proceed as 

follows. 

► Press the MODE key. 

► Press the "Receiver Mode" softkey. 

The R&S FSH starts the receiver mode in single frequency measurement mode. 
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10.1 Selecting the Measurement Mode 

In receiver mode, the R&S FSH features two measurement modes. 

● Fixed frequency / channel 

● Frequency scan / channel scan 

Fixed measurement mode is designed for measurements on single frequencies. Scan 

measurement mode performs scans on a defined set of frequencies. 

10.1.1 Performing Single Frequency Measurements 

The R&S FSH shows the result of the single frequency measurement in a result 

display that contains three main elements. 

● Measurement (or receive) frequency 

● Power level measured at the receive frequency 

● Horizontal bargraph that graphically represents the currently measured power 

level. 

In the default state, the R&S FSH performs the measurement on a single receive 

frequency. If it instead shows the result display for a frequency scan, you can access 

the single frequency result display manually. 

► Press the MEAS key. 

► Press the "Fixed Freq" softkey. 

The R&S FSH shows the result display for single frequency measurements. 

Screen layout of the bargraph result display 

 

1 Measurement mode 

2 Operating mode 

3 Header table 

4 Receive frequency and corresponding power level (numerical) 

5 Bargraph 

6 Receiver softkey menu 
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10.1.1.1 Defining the Receive Frequency 

In single frequency measurement mode, the R&S FSH determines the power level of a 

single frequency only. The available frequency range depends on the R&S FSH model 

you are using. 

► Press the FREQ key. 

► Press the "Freq" softkey. 

Enter the frequency you want to measure. 

For a quick change of frequencies with the rotary knob, define a frequency stepsize. 

► Press the "Freq Stepsize" softkey. 

Enter a frequency stepsize. 

For measurements on systems that use channels instead of single frequencies, you 

can also load a channel table and measure the channel power. 

► Press the "Channel Mode" softkey. 

The R&S FSH opens a dialog box to select a channel table. 

For measurements based upon a channel table, you can select a single channel 

instead of a single receive frequency. 

► Press the "Channel" softkey. 

► Enter a channel number. 

10.1.1.2 Customizing the Bargraph Aspects 

The bargraph is a graphical representation of the power level with one dimension, the 

power level of the receive freuqency. The R&S FSH provides several ways to 

customize the aspects of the bargraph. 

Selecting the Unit 

By default, the unit the R&S FSH uses in receiver mode for the measured power levels 

in general is dBµV. In addition to dBµV, the receiver mode provides other units as well. 

► Press the AMPT key. 

► Press the "Unit" softkey. 

Select the unit you need. 
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Defining the Bargraph Scale 

The scale of the bargraph is defined by the reference level and the level range. 

The reference level is the maximum power level that the bargraph displays. You should 

set the reference level in a way that the signal level does not exceed the reference 

level and high enough so that the signal does not disappear in the inherent noise. 

► Press the AMPT key. 

► Press the "Ref Level" softkey. 

► Define the reference level that best fits the measurement. 

In the default state, the reference level corresponds to the level at the right of the 

bargraph. 

The reference level position is 

shown by a triangle in the 

bargraph scale label.  

You can move the reference position to another position on the scale. 

► Press the AMPT key. 

► Press the "Range/Ref Pos" softkey. 

► Select the "Ref Position 10…" menu item. 

The R&S FSH opens an input field to define the reference position. 

► Enter the number of the grid line you want the reference level at. 

The range is from 0 to 10. "0" corresponds to the left side of the bargraph, "10" 

corresponds to right side of the bargraph. 

You can also select the level range that the bargraph covers. In the default state, the 

bargraph covers 100 values of the unit you have selected (e.g. 100 dBµV). 

► Press the "Range / Ref Pos" softkey. 

The R&S FSH opens a submenu to select the level range. 

► Select the level range you need. 
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10.1.2 Performing Frequency Scans 

Compared to single frequency measurements, frequency scans perform a 

measurement on a particular set of receive frequencies. The scan measures only 

those frequencies that are defined in the frequency range. The space between the 

receive frequencies is not considered in the measurement. 

The R&S FSH shows the results for a frequency scan in a graphical result display. The 

horizontal axis in that display represents the frequency spectrum covered by the scan. 

The vertical axis represents the power levels. 

The power levels for each frequency contained in the scan are represented by a 

vertical line at the receive frequencies that have been measured. This type of display 

emphasizes the fact that the scan measures single receive frequencies only and not 

the frequencies between those receive frequencies. 

► Press the MEAS key. 

► Press the "Freq Scan" softkey. 

The R&S FSH shows the scan result display. 

Screen layout of the scan result display 

 

1 Measurement mode 

2 Operating mode 

3 Header table 

4 Marker 

5 Scan results 

6 Receiver softkey menu 

 

While scanning, the R&S FSH indicates the frequency it is currently measuring with a 

triangle at the bottom of the diagram. 
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Selecting the trace style 

The trace style defines the way the trace looks. 

► Press the TRACE key. 

► Press the "Trace Style" softkey. 

► Select the trace style you prefer from the menu. 

The R&S FSH provides two trace styles in receiver mode. 

● "Lines" 

The "Lines" trace style shows a vertical line for each receive frequency as 

described above. 

● "Polygon" 

The "Polygon" trace style shows the trace as a continuous, horizontal line. The 

gaps between the actual measurement frequencies are interpolated. 

10.1.2.1 Defining the Scan Range 

The scan range defines the frequency range that the scan takes place in. Therefore, 

you have to define a start and stop frequency for the scan range and a scan step size. 

The step size defines the (equidistant) space between the receive frequencies and 

thus, in combination with the start and stop frequency, the number of receive 

frequencies considered in the scan. 

Example: 

If you define a scan range from 100 MHz to 200 MHz with a step size of 10 MHz, the 

receive frequencies that are analyzed are 100 MHz, 110 MHz, 120 MHz, …, 200 MHz. 

Overall, this scan range defines a set of 11 receive frequencies. 

► Press the SPAN key. 

► Press the "Scan Start" softkey. 

Enter the frequency you want the scan to start at. 

► Press the "Scan Stop" softkey. 

Enter the frequency you want the scan to stop at. 

► Press the "Scan Step" softkey. 

Enter the step size you want to apply. The R&S FSH starts the scan as soon as 

you have finished defining the scan range. 
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Performing a channel scan 

Instead of a frequency scan, you can also perform a channel scan. A channel scan is 

based on the contents of a channel table. In case of measurements based on a 

channel table, the set of receive frequencies (or channels) is defined in a channel 

table. 

In a channel table, you can define the 

receive frequencies as you wish. The 

number of receive frequencies 

depends on the number of channels 

included in the channel table and there 

may even be gaps between the 

receive frequencies. 

► Press the FREQ key. 

► Press the "Channel Mode" softkey. 

or 
 

► Press the "Channel Table" softkey. 

The R&S FSH opens a dialog box to select the channel table. 

For more information on working with channel tables see "Working with Channel 

Tables" on page 142. 

10.1.2.2 Using Markers 

The scan measurement in receiver mode features the same marker functionality as 

that in the spectrum application. 

For more information see "Using Markers and Deltamarkers" on page 129. 
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10.2 Configuring Measurements in Receiver Mode 

In addition to the single frequency measurement and the scan measurement, the 

receiver mode also adds features in accordance with EMI measurements. 

10.2.1 Selecting Detectors for EMI Measurements 

The receiver mode provides several types of detectors also available in other operating 

modes. In addition, it adds the average and quasi peak detectors. 

● Max Peak 

If the max peak detector is active, the R&S FSH displays only the maximum power 

of the signal that was measured during the measurement time. 

● Average 

If the average detector is active, the R&S FSH calculates and displays the (linear) 

average power of the signal that was measured during the measurement time. 

● RMS 

If the RMS detector is active, the R&S FSH calculates and displays the RMS 

power of the signal that was measured during the measurement time. 

● Quasi Peak 

If the quasi peak detector is active, the R&S FSH evaluates the signal in a way that 

complies to the requirements defined by CISPR16. 

It is designed for EMI measurements and especially useful for the evaluation of 

pulse shaped spurious emissions. 

When you use the quasi peak detector, the R&S FSH uses a particular evaluation 

curve or bandwidth depending on the CISPR band. 

- CISPR band A (frequencies < 150 kHz): 200 Hz bandwidth 

- CISPR band B: (frequencies from 150 kHz to 30 MHz): 9 kHz bandwidth 

- CISPR band C/D: (frequencies from  30 MHz to 1 GHz): 120 kHz bandwidth 

- Frequencies > 1GHz: 120 kHz bandwidth 

 

   

          

 

Bandwidth selection for the quasi peak detector 

If you select the quasi peak detector, the R&S FSH automatically select a 6 dB filter 

bandwidth depending on the measurement frequency. 

If you select a 3 dB bandwidth while using the quasi peak detector, the R&S FSH 

deactivates the quasi peak detector. 
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► Press the TRACE key. 

► Press the "Detector" softkey. 

► Select the detector you want to use. 

For more information on detectors in general, see "Selecting the Detector" on page 

125. 

Selecting the trace mode and working with memory traces 

For more information on trace modes and memory traces see "Selecting the Trace 
Mode" and "Working with Memory Traces" on pages 124 and 128. 
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10.2.2 Selecting the Measurement Bandwidths for EMI Measurements 

The receiver mode adds 6 dB resolution bandwidths to the 3 dB resolution bandwidths 

already available in other operating modes. The 6 dB bandwidths are special 

bandwidths that are necessary for measurements according to CISPR16. 

If automatic selection of the CISPR bandwidth is on, the R&S FSH selects an 

appropriate CISPR bandwidth, depending on the receive frequency. 

● Frequencies < 150 kHz: 200 Hz CISPR bandwidth 

● Frequencies from 150 kHz to 30 MHz: 9 kHz CISPR bandwidth 

● Frequencies from 30 MHz to 1 GHz: 120 kHz CISPR bandwidth 

● Frequencies > 1 GHz: 1 MHz CISPR bandwidth 

You can also select a 3 dB or 6 dB bandwidth manually. 

► Press the BW key. 

► Press the "Manual RBW" softkey to select a 3 dB bandwidth. 

or  

► Press the "Manual CISPR BW" to select a 6 dB bandwidth. 

► Select the bandwidth you need with the rotary knob or by entering the corresping 

number. 

► Press the "Auto CISPR BW" to select the 6 dB bandwidth automatically according 

to the list above. 



R&S FSH Receiver Mode (R&S FSH-K43) 

Configuring Measurements in Receiver Mode 

Operating Manual 1173.6275.12 - 39 256 

  

10.2.3 Defining the Measurement Time 

The measurement time is the time that the R&S FSH collects data at each 

measurement frequency to calculate the results for that frequency according to the 

detector you have selected. 

You can define a measurement time between 5 ms and 1000 s. 

► Press the SWEEP key. 

► Press the "Meas Time" softkey. 

► Define the measurement time you need. 

Selecting the scan mode 

When you enter the receiver mode, the R&S FSH repeatedly measures the receive 

frequency or set of frequencies over the measurement time you have defined. If you 

want to perform a single measurement or scan only, select single scan mode. 

► Press the SWEEP key. 

► Press the "Single Scan" softkey to perform a single scan or measurement. 

► Press the "Cont Scan" softkey to perform a continuous scan or measurement. 

When you select single scan mode, the R&S FSH performs the measurement once 

over the measurement time and then stops. In case of frequency scans, the 

R&S FSH performs one measurement on each receive frequency in the scan 

range over the measurement time and stops when it has measured all frequencies 

that are part of the scan range. 
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10.2.4 Working with Traces 

In receiver mode, the R&S FSH provides several ways to configure the trace display, 

like the trace mode or trace mathematics. 

For more information see 

● "Selecting the Trace Mode" on page 124 

● "Working with a Second Trace" on page 127 

● "Working with Memory Traces" on page 128 

● "Using Trace Mathematics" on page 128 

● "Performing Frequency Scans" on page 250 

10.2.5 Using Transducers 

For more information see "Using Transducer Factors" on page 143. 

10.2.6 Using Limit Lines 

For more information see "Using Limit Lines" on page 139. 
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11 Digital Modulation Analyzer 

In digital modulation analyzer operating mode, the R&S FSH is able to demodulate 

signals of several telecommunications technologies. Thus it can provide results for 

modulation characteristics, channel characteristics or information about the signal 

quality. 

The digital modulation analyzer consists of several firmware options. Each option 

covers a specific telecommunications standard with functionality especially designed 

for that technology. 

● "Measurements on GSM Signals" on page 267 

● "Measurements on 3GPP FDD Signals" on page 275 

● "Measurements on CDMA2000 Signals" on page 290 

● "Measurements on 1xEV-DO Signals" on page 302 

● "Measurements on TD-SCDMA Signals" on page 308 

● "Measurements on LTE Signals" on page 324 

Each option of the digital modulation analyzer comes with a result summary. This 

result display summarizes the most relevant results that you will need for successful 

base station tests. For some options there is also an extended version that features 

additional functionality like graphic results. 
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11.1 General Settings of the Digital Modulation Analyzer 

Several settings and numerical results are available for all mobile radio standards 

supported by the digital modulation analyzer. 

● "General Settings in the Result Summary" on page 259 

● "Trace Mode Selection" on page 262 

11.1.1 General Settings in the Result Summary 

The result summary includes some basic settings of the analyzer. The contents are 

similar to those of the "Hardware Settings" in the spectrum analyzer. Most of these 

settings are available for every application. 

This chapter provides a reference for those general settings that are available for all 

applications of the digital modulation analyzer. 

 

Center 

Shows the current center frequency of the R&S FSH. 

For valid results, the center frequency of the R&S FSH and the signal have to be the 

same. 

► Press the FREQ key. 

► Press the "Center Freq" softkey. 

► Enter the frequency you need. 

Channel 

Shows the number of the channel currently selected. The number depends on the 

selected band(class). 

Band 

Shows the name of the band class you have selected. 

► Press the FREQ key. 

► Press the "Freq Mode" softkey. 

► Select the "Channel" menu item. 

The R&S FSH opens a dialog box to select a LTE channel table or band class. 

► Select the channel table you need with the "Select" softkey. 

The R&S FSH now applies the channel table to the measurement. 
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Transducer 

Shows the name of the transducer if one is in use. For more information see Using 

Transducer Factors on page 143. 

Ref Level 

Shows the current reference level of the R&S FSH. 

The reference level is the power level the R&S FSH expects at the RF input. If "Auto 

Low Noise" or "Auto Low Distortion" is on, the R&S FSH uses it to determine the 

attenuation and preamplification internally.For more information see "Setting the RF 

Attenuation" on page 112. 

Keep in mind that the power level at the RF input is the peak enevelope power in case 

of signals with a high crest factor like LTE. 

To get the best dynamic range, you have to set the reference level as low as possible. 

At the same time, make sure that the maximum signal level does not exceed the 

reference level. If it does, it will overload the A/D converter, regardless of the signal 

power. Measurement results may deteriorate (e.g. EVM). This applies especially for 

measurements with more than one active channel near the one you are trying to 

measure (± 6 MHz). 

Note that the signal level at the A/D converter may be stronger than the level the 

R&S FSH displays, depending on the current resolution bandwidth. This is because the 

resolution bandwidths are implemented digitally after the A/D converter. 

In case of an IF overload, the R&S FSH shows a corresponding warning in the diagram 

area ( ). 

If you are not sure about the signal strength, you can avoid an IF overload and 

determine the maximum level manually or perform an automatic level adjustment. 

► Press the MEAS key. 

► Press the "Level Adjust" softkey. 

The R&S FSH performs a series of measurements to determine the ideal reference 

level for the current signal. 

Note that the current signal level does not necessarily have to correspond to the 

reference level after an automatic adjustment. This is because the R&S FSH 

measures a frequency range that is larger than current span and adjusts the 

reference level to the measured peak which may be outside the visible span. 

An automatic level adjustment will set the attenuation mode to "Manual" if it has 

been set to "Auto Low Noise" or "Auto Low Distortion" previously.  

You can also determine the reference level manually. 

► Perform a measurement in spectrum mode with the largest resolution bandwidth 

(3 MHz) and video bandwidth (3 MHz).  

► Activate the peak detector. 

The trace maximum corresponds to the ideal reference level. 

For more information see "Setting the Reference Level" on page 110. 
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Ref Offset 

Shows the current reference level offset. 

For more information see "Setting a Reference Offset" on page 112. 

Att(enuation) 

Shows the current RF attenuation of the R&S FSH. 

For more information see "Setting the RF Attenuation" on page 112. 

Preamp(lification) 

Shows the current state of the preamplifier. 

For more information see "Using the Preamplifier" on page 113. 

Sweep 

Shows the current sweep mode. 

You can select from 

● Single: data is captured and results are displayed one at a time. 

● Continuous: data is captured and results are displayed continuously. 

For more information see "Selecting the Sweep Mode" on page 118. 

"Sync Not Found" / "Sync OK" 

Indicates whether synchronization was successful or not. 

To successfully synchronize the R&S FSH to the signal, you have to enter the correct 

values for center frequency, reference level or, in case of, for example, a WCDMA 

signal, the correct scrambling code. 

To indicate successful synchronization, the R&S FSH shows the  label. 

If the synchronization was not successful, the R&S FSH shows the  

label. 

Position 

Shows the current GPS coordinates if you have connected a GPS receiver and have 

activated the GPS receiver. If not, this field stays empty. 

For more information see the Quick Start Guide. 
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11.1.2 Trace Mode Selection 

The digital modulation analyzer supports trace modes for various result displays 

available for those applications (numerical and graphical). 

● Clear/Write  

In its default state, the R&S FSH overwrites the results after each sweep. 

● Average  

The results are based on the moving average over several sweeps. 

The R&S FSH calculates the (moving) average of the power levels over a 

particular number of sweeps in the range from 2 to 999. 

If you are using the average mode, 

the R&S FSH adds the "avg" label 

to numerical results. 
 

● Max Hold  

The results are based on the maximum values that have been measured.The 

result is updated only if a higher value has been measured for a particular result. 

If you are using the max hold mode, the R&S FSH adds the "max" label to  

numerical results. 

● Min Hold  

The results are based on the minimum values that have been measured.The result 

is updated only if a lower value has been measured for a particular result. 

If you are using the min hold mode, the R&S FSH adds the "min" label to  

numerical results. 

In the graphical results (for example the Spectrum Overview), the trace modes have 

the same effects as in Spectrum mode. For more information on trace modes see 

"Selecting the Trace Mode" on page 124. 

   

          

 

Carrier frequency error 

Note that the "Carrier Frequency Error" result supports the average trace mode only if 

you are using the precision reference frequency R&S FSH-Z114. 

Min hold and max hold trace modes are not supported by the carrier frequency error 

result. 

   
 

► Press the TRACE key. 

► Press the "Trace Mode" softkey. 

The R&S FSH opens a submenu to select the trace mode. 

► Select the trace mode you want to work with. 
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If you have selected the average trace mode ("Average: 10" menu item), the R&S FSH 

opens an input field to set the number of sweeps the R&S FSH includes in the 

averaging. 

► Enter the number of sweeps to include in the averaging. 

In continuous sweep mode, the R&S FSH now calculates the moving average over 

the number of sweeps you have specified. In single sweep mode, it stops the 

measurement after finishing the sweeps and averages the traces. 
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11.2 General Result Displays of the Digital Modulation 

Analyzer 

The R&S FSH provides several result displays that are available for all digital 

modulation options. 

There are two methods to view and analyze the spectrum of the signal you are 

currently measuring: the spectrum overview and the isotropic antenna result displays. 

Both result displays are integrated into the digital modulation options, so you do not 

have to switch modes if you want to have a quick glance at the spectrum. For a 

detailed analysis of the signal, however, you should still use the spectrum analyzer 

operating mode. 

The screen layout and contents of the spectrum result displays are the same as those 

of the spectrum analyzer mode. 

The Spectrum Overview 

The spectrum overview provides an overview of the frequency spectrum with limited 

functionality.  

The spectrum overview is meant for 

fast measurements that give you a 

rough idea about the signal's 

frequency and level characteristics. To 

maintain high measurement speed, the 

R&S FSH analyzes one FFT and 

shows the results of the signal and its 

surrounding frequencies. Thus, you 

should use this result display for 

situations when measurement speed is 

an issue, not accuracy. 

 

In addition to the "RF Channel Power" and the "Power Within Span" results, the 

spectrum overview also shows the occupied bandwidth. The channel bandwidth 

depends on the selected mobile standard. 

While using the spectrum overview, you can only set the resolution bandwidth and the 

span. 

► Press the "Result Display" softkey. 

► Select the "Spectrum Overview" menu item. 

Note that the spectrum overview also features miscellaneous trace modes to display 

different aspects of the measurement results. For more information see "Selecting the 

Trace Mode" on page 124.  
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The Isotropic Antenna Result Display 

The isotropic antenna result display also provides an overview of the spectrum. 

The results of measurements with an 

isotropic antenna are based on data 

from the three axes of the antenna.  

When performing measurements with 

an isotropic antenna, the R&S FSH 

performs a measurement on each of 

the three antenna axes and then 

averages the results to draw the trace. 

Measurement speed will decrease 

because of the multiple 

measurements. 
 

You can see the results for each antenna axis (x, y and z) and for the channels that are 

part of the signal in a table above the diagram area. 

► Press the "Result Display" softkey. 

► Select the "Isotropic Antenna" menu item. 

For more information on isotropic antennas see "Using Isotropic Antennas" on page 

104. 

While using the isotropic antenna result display, you can set up the measurement as 

usual. 

   

          
 

Results in other result displays 

When you measure with an isotropic antenna, the other result displays (for example 

the numerical result summary) always show the results that were measured in the x-

direction. 
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Limits 

A limit check tests the actual results against a set of predefined values to see if the 

measurement results are inside a specified boundary. In the Limits result display, the 

R&S FSH shows the results of the limit check. 

If the results are in the allowed range of values, the limit check has passed. The results 

are highlighted green. 

If the results violate one of the limits, 

the limit check has failed. The results 

are highlighted red. 

A complete limit check usually consists 

of the limit definition of several results. 

The complete limit check only passes 

if every individual limit check also 

passed. In that case, the R&S FSH 

shows "LIMITS PASSED" in the result 

display. If even one limit has failed, the 

R&S FSH shows "LIMITS FAILED". 
 

By default, the R&S FSH tests against default limits. These limits have been defined 

according to the standard. 

► Press the "Result Display" softkey. 

► Select the "Limits" menu item. 

You can create and edit digital modulation limits with the R&S InstrumentView software 

package and then transfer them into the internal memory of the R&S FSH. 

For more information see "Managing Datasets" on page 34. 
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11.3 Measurements on GSM Signals 

Equipped with the software application R&S FSH-K10, you can perform measurements 

on downlink GSM signals in accordance to the 3GPP standard with your R&S FSH.  

► Press the MODE key 

► Press the "Dig Mod Analyzer" softkey. 

► Select the "GSM / EDGE BTS" menu item. 

The R&S FSH starts the signal analysis. 

After you have started the measurement, the R&S FSH starts recording the signal you 

have applied. It records an amount of data that makes sure that at eight GSM time 

slots are captured. The signal analysis itself contains exactly eight time slots. 

The R&S FSH performs various general measurements based on the complete frame 

as well as measurements based on an individual slot. It then shows the results in 

tabular form in the "Result Summary" display or graphically in various diagrams. 

To get highest measurement accuracy, it is necessary to synchronize the reference 

frequency of the R&S FSH with the base station via the EXT REF IN input or the 

external GPS frequency reference. 

The GSM option provides several result displays to display the measurement results. 
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11.3.1 The Result Summary 

The default result display is the result summary. The result summary shows various 

measurement results and hardware settings in numerical form. 

► Press the "Result Display" softkey. 

► Select the "Result Summary" menu item. 

The R&S FSH shows the numerical results in a table. 

 

1 Current type of result display 

2 Currently selected standard 

3 General settings 

4 Global results 

5 Channel results 

6 Synchronization state 

 - green font: synchronization OK 

 - red font: synchronization failed 

7 GSM softkey menu 
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11.3.1.1 General Settings 

For more information see "General Settings of the Digital Modulation Analyzer" on 

page 259. 

In addition the application features some settings specific to the 3GPP standard. 

For more information on each type of parameter see "Configuring the Measurement" 

on page 286. 

Trigger 

Shows the current trigger mode. 

For more information see "Working with Trigger Functionality" on page 119. 

BSIC (NCC, BCC) 

Shows the way you have selected to determine the training sequence. 

In case of manual selection, the field shows the actual number of the training 

sequence. In case of automatic selection, the field shows an "Auto" label. 

For more information see "Selecting the Training Sequence" on page 274. 

Slot # 

Shows the way you have selected to determine the slot that is analyzed. 

In case of manual selection, the field shows the actual number of the selected slot. In 

case of automatic selection, the field shows an "Auto" label. 

11.3.1.2 Global Results 

Global results contain various measurement results of the composite signal. These 

results evaluate the total signal over the period of one slot. 

RF Channel Power 

Total power of the signal in dBm in the 200 kHz bandwidth around the center 

frequency.  

Burst Power 

Shows the signal power in the first time slot (or burst) that has been found. 

Carrier Frequency Error 

Shows the frequency error in relation to the current center frequency of the R&S FSH. 

For more information see "Selecting the Unit of the Carrier Frequency Error" on page 

274. 

Concerning uncertainty of the reference frequency of the GPS receiver, refer to the 

data sheet. 
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C/I (8PSK modulated slots only) 

Shows the ratio of the desired carrier power to the undesired signal power 

(interference) in dB. 

The C/I is an estimate derived from the EVM value. 

Burst Types 

Shows the modulation type for each slot in the analyzed frame. 

Each of the eight slots in the GSM frame may have a different modulation. Thus, the 

result is made up out of eight characters, e.g. "F I N I N I N I". 

The characters have the following meanings. 

● D: Dummy burst 

● E: Normal burst with 8PSK modulation (EDGE) 

● F: Frequency correction burst 

● I: Idle burst 

● N: Normal burst with GMSK modulation 

● S: Synchronization burst 

BSIC Found 

Shows the Base Station Identity Code. 

The BSIC is a code that uniquely identifies a base station. It is made up out of two 

separate numbers. 

● The first number is the network color code (NCC). 

● The second number is the base station color code (BCC). This number is the same 

as the training sequence (TSC). 

Traffic Activity 

Percentage of traffic slots with data. 

11.3.1.3 Modulation Accuracy 

Modulation accuracy results contain various results that are specific to a modulation 

type (GMSK and 8PSK). 

Slot Analyzed 

Shows the currently analyzed GMSK or 8PSK time slot. 

The currently analyzed time slot is always the first time slot the R&S FSH could find for 

the corresponding modulation type. If the frame contains no slots with a GMSK or 

8PSK modulation, the R&S FSH shows no results for that modulation type. 
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Phase Error (GMSK modulated slots only) 

Shows the phase error of the analyzed time slot in degree. 

The R&S FSH calculates the phase error over the useful part of the burst.  The useful 

part of a burst is defined in 3GPP TS 45.002. 

A possible residual frequency error resulting from a mismatch between the reference 

frequency of the R&S FSH and the base station is compensated. 

Mag(nitude) Error (GMSK modulated slots only) 

Shows the magnitude error of the analyzed time slot in %. 

The R&S FSH calculates the magnitude error over the useful part of the burst. The 

useful part of a burst is defined in 3GPP TS 45.002. 

Slot EVM (8PSK modulated slots only) 

Shows the error vector magnitude (EVM) of the analyzed slot in %. 

The EVM is defined as the ratio of the mean error power of the signal to the power of 

an ideal reference signal. 

Peak EVM (8PSK modulated slots only) 

The peak EVM is the peak value of the EVM of all symbols in the useful part (excluding 

tail symbols) of the analyzed slot. The RMS EVM is the root mean square value of the 

EVM of all symbols in the useful part (excluding tail symbols) of the analyzed slot. 

I/Q Offset (8PSK modulated slots only) 

Shows the DC offset of the analyzed time slot in %. 
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11.3.2 The Burst Power Result Display 

If you equip the R&S FSH with option R&S FSH-K10E, the burst power result display 

becomes available. 

The burst power result display shows the power of the signal over time. You can 

choose to display the power over a single and complete GSM frame (4.615 ms) or over 

a single timeslot (about 567 µs) 

This result display is designed to check if the power and timing of the bursted signals 

meet the requirements of the standard. 

In order to capture a complete frame, you can apply a trigger from a GPS device or 

another external trigger. 

Screen layout of the burst power result display 

 

1 Current type of result display 

2 Currently selected standard 

3 Global results 

4 Diagram area 

5 Modulation type for each slot 

6 GSM softkey menu 
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Global results 

For more information on the general results shown above the diagram area see 

"Global Results" on page 269. 

Diagram area 

The diagram area contains the graphical representation of the power over time. 

When you display the complete frame, the result display also contains information 

about the modulation (or burst type) applied to the slots that are displayed. This 

information is shown in colored bars (one for each slot) at the bottom of the diagram 

area. The R&S FSH supports detection of the following burst types. 

● 8PSK (normal burst EDGE) 

● Dummy burst 

● Frequency correction burst 

● Idle burst (no modulation) 

● NB (normal burst GMSK) 

● Synchronization burst 
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11.3.3 Configuring the Measurement 

11.3.3.1 Selecting the Training Sequence 

The training sequence (or midamble) is a known bit sequence required to synchronize 

the user equipment and the base station. The number of bits that carry the training 

sequence depend on the modulation. They are transmitted in the center of the GSM 

burst. 

The standard defines eight training sequences (numbered 0 to 7). The R&S FSH is 

able to determine the training sequence in a burst automatically. Alternatively, you can 

select the training sequence manually. 

Manual selection of the training sequence may become necessary if two base stations 

operate on the same frequency, for example. In that case, you can select to measure 

one base station rather than the other. 

► Press the "Signal Settings" softkey. 

► Select either the "TSC Manual…" or "TSC Auto" menu item. 

In case you have selected the "Manual" menu item, the R&S FSH opens an input field 

to select a particular training sequence. 

11.3.3.2 Selecting the Unit of the Carrier Frequency Error 

If possible, you should synchronize the receiver and the transmitter.  

The carrier frequency error can have the unit Hz or ppm. 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "Hz" or "ppm" menu item. 

The R&S FSH shows the carrier frequency error in the unit you have selected. 
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11.4 Measurements on 3GPP FDD Signals 

Equipped with the software application R&S FSH-K44, you can perform measurements 

on WCDMA signals in accordance to the 3GPP standard with your R&S FSH. 

You can expand the functionality by adding the R&S FSH-K44E firmware application. 

This application performs code domain power measurements on downlink WCDMA 

signals according to the standard. 

► Press the MODE key 

► Press the "Dig Mod Analyzer" softkey 

► Select "3GPP WCDMA BTS" menu item. 

The R&S FSH starts the signal analysis. 

When starting a measurement, the R&S FSH first records a section of the signal that 

lasts 20 ms (or 2 WCDMA frames). From this information, it gets all necessary 

information for further analysis of the WCDMA signal.  

The R&S FSH performs various measurements on a WCDMA slot in general as well as 

measurements on specific channels. When you perform measurements on slot level, 

you can either analyze a single slot or over all of the 15 slots of one frame. 

Measurements on slot level include the power level, error vector magnitude (EVM), the 

code domain error and the frequency error. To get sufficient measurement accuracy, it 

is necessary to synchronize the reference frequency of the base station and the 

R&S FSH via the EXT REF IN input. 

In addition, you can analyze the following channel types in more detail: 

● Common Pilot Channel (CPICH) 

Note: This channel is required by the channel configuration; without it, 

synchronization is not possible. 

● Primary Common Control Physical Channel (P-CCPCH) 

● Primary Synchronization Channel (P-SCH) 

● Secondary Synchronization Channel (S-SCH) 

For the CPICH and P-CCPCH channels the R&S FSH measures the power level and 

the Ec/Io. For the P-SCH and S-SCH channels, the R&S FSH measures the power 

level. 

The 3GPP option provides several result displays to display the measurement results. 
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11.4.1 The Result Summary 

The default result display is the result summary. The result summary shows various 

measurement results and hardware settings in numerical form. 

► Press the "Result Display" softkey. 

► Select the "Result Summary" menu item. 

The R&S FSH shows the numerical results in a table. 

   

          
 

Availability of measurement results 

Note that some results and support of HSDPA and HSPA+ channels are available only 

with option R&S FSH-K44E. 

For more information see the data sheet. 

   
 

 

1 Current type of result display 

2 Currently selected standard 

3 General settings 

4 Global results 

5 Channel results 

6 Synchronization state 

 - green font: synchronization OK 

 - red font: synchronization failed 

7 3GPP WCDMA softkey menu 
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11.4.1.1 General Settings 

For more information see "General Settings of the Digital Modulation Analyzer" on 

page 259. 

In addition the application features some settings specific to the 3GPP standard. 

For more information on each type of parameter see "Configuring the Measurement" 

on page 286. 

Scrambling Code 

Shows the way you have selected to determine the scrambling code. 

In case of manual selection, the field shows the actual number of the scrambling code. 

In case of automatic selection, the field shows an "Auto" label. 

Antenna Div(ersity) 

Shows the currently selected antenna diversity. 

P-CPICH Slot 

Shows the slot number the results are displayed for. 

Ch(annel) Search 

Shows the status of the channel search. 

11.4.1.2 Global Results 

Global results contain various measurement results of the composite signal. These 

results evaluate the total signal over the period of one slot. 

Channel Power 

Shows the power of the complete signal in dBm.  

Carrier Frequency Error 

Shows the frequency error in relation to the current center frequency of the R&S FSH. 

The absolute frequency error is the sum of the frequency error of the R&S FSH and 

that of the device under test. If the frequency error is more than 1 kHz, the R&S FSH is 

not able to synchronize with the signal. If possible, you should synchronize the receiver 

and the transmitter. 

I/Q Offset 

Shows the DC offset of the signal in %. 

This value is valid only when the R&S FSH is in channel search mode. 
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I/Q Imbalance 

Shows the I/Q imbalance of the signal in %. 

This value is valid only when the R&S FSH is in channel search mode. 

Composite EVM 

Shows the error vector magnitude in %. 

The EVM is defined as the ratio of the mean error power of the signal to the power of 

an ideal reference signal. To calculate the mean error power, the root mean square 

average (of the real and imaginary parts of the signal) is used. 

This value is valid only when the R&S FSH is in channel search mode. 

Active Channels 

Shows the number of active channels in the signal. 

Scr Code Found 

Shows the number of the primary and secondary scrambling code, regardless if it has 

been found automatically or entered manually.  

Occupied Bandwidth 

Shows the occupied bandwidth of the signal in Hz. 

You can control if the occupied bandwidth is measured or not. By default, it is not. 

► Press the MEAS key. 

► Press the "Meas Settings" softkey. 

► Select the "[ ] Occupied Bandwidth" menu item. 

The R&S FSH determines the occupied bandwidth in addition to the other global 

results. When the measurement has been turned on, the menu item is marked by 

an [X]. 

Peak CDE (15 ksps) 

Shows the peak code domain error of the signal in dB.  

The peak code domain error is defined as the maximum code domain error power that 

occurs in the measurement. The code domain error is the difference in power of the 

test signal and an ideal reference signal. 

This value is valid only when the R&S FSH is in channel search mode. 

Avg. RCDE (64QAM) 

Shows the average relative code domain error of the signal.  

Note that only channels with a 64QAM modulation are considered in this 

measurement. 

This value is valid only when the R&S FSH is in channel search mode. 
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11.4.1.3 Channel Results 

Channel results contain various results that are specific to one or more channels. 

P-CPICH Power 

Shows the power of the P-CPICH in dBm. 

P-CPICH Ec / Io 

Shows the ratio of the power of the pilot channel to the total power of the signal. 

Therefore this value shows the usable part of the signal. 

P-CPICH Symbol EVM rms 

Shows the averaged (root mean square) EVM on symbol level of the P-CPICH. 

P-CCPCH Power 

Shows the power of the P-CCPCH in dBm. 

The abbreviation in brackets shows if it is the absolute power or the power in relation to 

the pilot channel (P-CPICH). 

P-CCPCH Ec / Io 

Shows the ratio of the power of the control channel to the total power of the signal. 

Therefore this value shows the usable part of the signal. 

P-CCPCH Symbol EVM rms 

Shows the averaged (root mean square) EVM on symbol level of the P-CCPCH. 

P-SCH Power 

Shows the power of the P-SCH in dBm. 

The abbreviation in brackets shows if it is the absolute power or the power in relation to 

the pilot channel (P-CPICH). 

S-SCH Power 

Shows the power of the S-SCH in dBm. 

The abbreviation in brackets shows if it is the absolute power or the power in relation to 

the pilot channel (P-CPICH). 
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11.4.2 The Code Domain Analyzer 

If you equip the R&S FSH with option R&S FSH-K44E, code domain analysis becomes 

available to visualize the results in a diagram. 

► Press the "Result Display" softkey. 

► Select the "Code Domain Power" menu item. 

The R&S FSH starts the code domain analyzer. 

Screen layout of the code domain power result display 

 

1 Current type of result display 

2 Currently selected standard 

3 Header table 

4 Diagram header 

5 Diagram area 

6 WCDMA softkey menu 
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11.4.2.1 Header Table 

The header table contains an assortment of settings already discussed in the section 

about the result summary. For more information see "The Result Summary" on page 

276. 

In addition, it contains the following information. 

RBW 

Shows the currently selected resolution bandwidth. 

For more information see "Setting the Resolution Bandwidth" on page 115. 

Trace mode 

Shows the currently selected trace mode. 

"Clear/Write" and "Max Hold" are available for 3GPP measurements. 

For more information see "Selecting the Trace Mode" on page 124. 

11.4.2.2 Diagram Header 

The diagram header shows the results for individual code channels. 

Code channel 

Shows the number of the code channel the results are displayed for. 

For more information see "Selecting the Slot and Code Channel" on page 288. 

Slot 

Shows the slot number. 

For more information see "Selecting the Slot and Code Channel" on page 288. 

Symbol rate 

Shows the symbol rate of the currently selected code channel. 

Channel power 

Shows the power of the complete signal. 

Power 

Shows the power of the currently selected code channel. The result is either in 

absolute values or relative to the P-CPICH channel. 

If more than one code belongs to a channel, the R&S FSH shows the power of the 

complete channel. 

For more information see "Changing the Code Power" on page 289. 
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Composite EVM 

Shows the EVM of the complete signal. 

11.4.2.3 Diagram Area 

The code domain power result display contains the measurement results in graphic 

form. It shows the power of all codes in the signal. In the graph, each bar represents 

one code channel. A complete channel may consist of more than one code. 

The displayed codes have different colors. The color of the code depends on the state 

of the channel it belongs to. 

● Yellow: active code (channels) 

● Turquoise: inactive (code channels) 

● Red: currently selected code (channel) 

The power of the codes is a relative value. The reference power is the power of the 

pilot channel. You can also display the absolute powers of the code channels. For 

more information see "Changing the Code Power" on page 289. 
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11.4.3 The Code Domain Channel Table 

If you equip the R&S FSH with option R&S FSH-K44E, the code domain channel table 

becomes available to visualize the channel structure of the signal. 

The code domain channel table shows various parameters and measurement results 

on (code) channel level.  

Screen layout of the code domain channel table result display 

 

1 Current type of result display 

2 Currently selected standard 

3 Header table 

4 Synchronization state and GPS information 

 - green font: synchronization OK 

 - red font: synchronization failed 

5 Global results 

6 Channel table 

7 WCDMA softkey menu 
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11.4.3.1 Header Table 

The header table contains various settings already discussed in the sections above. 

For more information see "General Settings of the Digital Modulation Analyzer" on 

page 259 and "The Result Summary" on page 276. 

11.4.3.2 Global Results 

The global results include information about the complete signal. 

Channel Power 

Shows the power of the complete signal. 

Active Channels 

Shows the number of the currently measured channels. 

11.4.3.3 Channel Table 

The channel table is made up out of seven columns that show various information 

about each channel. The number of rows depends on the number of channels that are 

currently active. If a channel occupies more than one code, the results correspond to 

all codes in the channel. 

Channel Type 

Type of code channel. 

All code channels that the R&S FSH is able to recognize are shown with the correct 

channel type and spreading factor. 

Channels with the label CHAN are active code channels whose type could not be 

detected. Codes that are inactive are not shown. 

Chan#.SF 

Code channel number including the spreading factor (in the form <Channel>.<SF>). 

Symb. Rate (ksps) 

Symbol rate that the code channel is transmitted with (7.5 ksps to 960 ksps). 

T Offs (chips) 

Shows the timing offset of the code channel in chips. 

Pilot Bits 

Shows the number of pilot bits the code channel contains. 

Status 

Status display of the code channel. 
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Power Abs (dBm) 

Absolute power of the code channel in dBm. 

Power Rel to CPICH (dB) 

Relative power of the code channel in dB. The reference channel is the C-PICH or the 

total signal, depending on the reference power you have selected. 
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11.4.4 Configuring the Measurement 

Some of the results depend on the measurement configuration. 

11.4.4.1 Selecting the Analysis Length 

The R&S FSH allows you to analyze one slot only, or a complete WCDMA frame 

(which is made up out of 15 slots). 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "One Slot" or "One Frame" menu item. 

The R&S FSH analyzes the slot or frame, depending on your selection. The results 

are updated accordingly. 

Defining the scope of the frequency error 

In case of the frequency error, you can display the results on a frame or slot basis, 

regardless of the selected analysis length. 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "Slot" or "Frame" menu item (→ "Carrier Freq Error Meas Range"). 

The R&S FSH updates the frequency error accordingly. 

11.4.4.2 Specifying the Scrambling Code 

To demodulate a 3GPP signal, you have to know the primary and secondary 

scrambling codes of the base station you are testing. You can enter the scrambling 

code manually or let the R&S FSH automatically find the right scrambling code(s). 

Defining the scrambling code manually 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the "Primary Code…" or "Secondary Code…" menu item. 

► Enter the primary or secondary scrambling code of the base station you are 

testing. 

In most cases, the secondary scrambling code has the value '0'. 
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Performing a search for the scrambling code 

If you don't know the scrambling code, the R&S FSH is able to determine the 

scrambling code of one or more 3GPP base stations by itself. 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the "[ ] Auto" menu item. 

With each sweep, the R&S FSH starts a search for the scrambling code. If it finds 

the code, the synchronization will be successful. If not, the synchronization fails. 

The R&S FSH shows a corresponding message ( ). 

Comparing the power of multiple scrambling codes 

You can also view the scrambling codes and their power graphically. 

► Press the MEAS key. 

► Press the "Result Display" softkey. 

► Select the "Scrambling Code" 

menu item. 

The R&S FSH shows all primary 

and corresponding secondary 

scrambling codes that it has found 

during the search in descending 

order regarding the power level. 

 

In addition, the R&S FSH shows the power of the common pilot channels (CPICH) 

belonging to the scrambling code. You can see the power in numerical form in a 

table above the diagram area and in graphical form. 

   

          

 

Trace modes 

Note that the PN Scanner supports several trace modes. 

If you are using a trace mode other than "Clear / Write", the bars depicting the 

scrambling codes may turn grey. A grey color indicates time periods during which no 

scrambling codes can be found.  

For more information on the trace modes see "Selecting the Trace Mode" on page 

124. 
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11.4.4.3 Setting the Antenna Diversity 

By default, the R&S FSH does measurements on base stations with one antenna. For 

base stations with two antennas, you have to specify the antenna to synchronize to. 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the "Antenna Settings" menu item. 

The R&S FSH opens another submenu. 

► In the submenu, select the "Antenna #1" menu item. 

The R&S FSH synchronizes to the CPICH of antenna 1. 

The procedure to select antenna 2 is the same. 

You can also perform a measurement on base stations with multiple antennas, but 

display the results of both antennas as a combined result. 

► Instead of selecting one of the antennas, select the "Combined" menu item. 

► To measure base stations with one antenna, select the menu item "Antenna 

Diversity Off". 

11.4.4.4 Selecting the Slot and Code Channel 

The code domain power and code domain channel table result displays show the 

power of each code channel contained in one slot. By default, the R&S FSH shows the 

results for slot 0. 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "Slot Number…" menu item. 

The R&S FSH opens an input field to select the slot. 

► Enter the number of the slot you want to analyze. 

In the code domain power result display, the numerical results that the R&S FSH 

displays belong to one code channel only. By default, the R&S FSH shows the results 

for the first code channel (which is always the pilot channel). 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "Code Channel…" menu item. 

The R&S FSH opens an input field to select the code channel. 

► Enter a number between 0 and 511 to select a particular code channel. 

If you select a code that is part of a channel made up of more than one code, results 

correspond to the channel, not the one code. 
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11.4.4.5 Changing the Code Power 

By default, the application displays the absolute power of all code channels. 

Alternatively, you can display the power relative to the P-CPICH. 

► Press the MEAS key. 

► Press the "Power Settings" softkey. 

► Select the "Relative to CPICH" menu item. 

All power display now relate to the pilot channel. 

11.4.4.6 Performing Fast Measurements 

Faster measurements are possible if you skip the channel search during the 

measurement. 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the "Channel Search Off" menu item. 

The R&S FSH stops performing a channel search. 

If the channel search is off, measurements are faster. However, some results, like the 

composite EVM, can not be calculated if the channels are not known. Thus, turning the 

channel search off is useful if you are interested in signal powers only. 

The channel search is always on for the code domain power and code domain channel 

table result displays. All other result displays work both ways. 
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11.5 Measurements on CDMA2000 Signals 

Equipped with the software application R&S FSH-K46, you can perform measurements 

on downlink CDMA2000 signals according to the 3GPP2 standard with your R&S FSH.  

You can expand the functionality by adding the R&S FSH-K46E firmware application. 

This application performs code domain power measurements on downlink CDMA2000 

signals according to the standard. 

► Press the MODE key 

► Press the "Dig Mod Analyzer" softkey 

► Select the "CDMA2000 BTS" menu item. 

The R&S FSH starts the signal analysis. 

When starting a measurement, the R&S FSH first records a section of the signal that 

lasts approximately 27 ms (or about 1 Sync Frame Period). 

If the instrument is in a triggered mode (external or GPS trigger), it searches for the 

start of the PN code in the vicinity of the PN offset you have entered. If you are using 

the automatic PN Offset, the R&S FSH performs a full search for the PN offset and 

reports the PN found. In a "free run" situation, the R&S FSH searches for the start of 

the PN sequence over the entire signal length. 

The R&S FSH performs various general measurements over one PCG (power control 

group) as well as measurements on specific channels. It then shows the results in one 

of three formats: 

● tabular form in the "Result Summary" display,  

● scrollable table form in the "Code Domain Channel Table", or  

● graphical form in the "Code Domain Power" result display. 

To get highest measurement accuracy, it is necessary to synchronize the reference 

frequency of the R&S FSH with the base station via the EXT REF IN input or with an 

optional GPS receiver. 
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11.5.1 The Result Summary 

The default result display is the result summary. The result summary shows various 

measurement results and hardware settings in numerical form.  

► Press the "Result Display" softkey. 

► Select the "Result Summary" menu item. 

The R&S FSH shows the numerical results in a table. 

 

1 Current type of result display 

2 Currently selected standard 

3 General settings 

4 Synchronization state and GPS information 

 - green font: synchronization OK 

 - red font: synchronization failed 

5 Global results 

6 Channel results 

7 CDMA2000 softkey menu 
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11.5.1.1 General Settings 

For more information see "General Settings of the Digital Modulation Analyzer" on 

page 259. 

In addition the application features some settings specific to the 3GPP standard. 

PN Offset 

Shows the current pseudo noise (PN) offset of the base station. 

For more information see "Changing the PN Offset" on page 301 

The PN offset only takes effect in combination with an external or GPS trigger. 

Trigger 

Shows the current trigger mode.  

For more information see "Working with Trigger Functionality" on page 119. 

In addition to the trigger also available with the base unit, the application also feature a 

GPS Sync trigger. It triggers measurements on synchronization with the base station. 

Base SF 

Shows the current base spreading factor (Base SF). 

For more information see "Setting the Base Spreading Factor" on page 299 

11.5.1.2 Global Results 

Global results contain various measurement results of the composite signal. These 

results evaluate the total signal over the period of one power control group (PCG). 

Channel Power 

Total power of the signal in dBm in the 1.23 MHz bandwidth around the center 

frequency.  

Rho 

According to the CDMA2000 standard, Rho is the normalized, correlated power 

between the measured and the ideally generated reference signal. When you measure 

Rho, the CDMA2000 standard requires that only the pilot channel be supplied. 

Composite EVM 

Shows the composite error vector magnitude (EVM) in %. 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. 

An EVM of 0 % means a perfect signal. 
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Carrier Frequency Error 

Shows the frequency error in relation to the current center frequency of the R&S FSH. 

For more information see "Selecting the Unit of the Carrier Frequency Error" on page 

300. 

Concerning uncertainty of the reference frequency of the GPS receiver, refer to the 

data sheet. 

Peak to Average 

Shows the difference between the peak power and the average power of the signal 

(crest factor). 

PN Found 

The PN offset found during auto PN offset operation. 

Tau 

According to the CDMA2000 standard, Tau shows the timing error of the signal. The 

maximum offset is specified at 10 µs. 

Active Channels 

Number of currently active channels.  

11.5.1.3 Channel Results 

Channel results contain various results specific to one or more channels. The table 

contains 

● the absolute channel power in dBm 

● the channel power in relation to the total signal power in dB 

● the channel power in relation to the pilot channel in dB 

for the pilot channel (PICH) and the synchronization channel (SYNC). 

The pilot channel always occupies code 0 and the synchronization channel always 

occupies code number 32. 
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11.5.2 The Code Domain Analyzer 

If you equip the R&S FSH with option R&S FSH-K46E, code domain analysis becomes 

available to visualize the results in a diagram. 

► Press the "Result Display" softkey. 

► Select the "Code Domain Power" menu item. 

The R&S FSH starts the code domain analyzer. 

Screen layout of the code domain power result display 

 

1 Current type of result display 

2 Currently selected standard 

3 Header table 

4 Diagram header 

5 Diagram area 

6 CDMA2000 softkey menu 
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11.5.2.1 Header Table and Diagram Header 

The header table and the diagram header contain an assortment of settings already 

discussed in the section about the result summary. For more information see "The 

Result Summary" on page 291. 

In addition, they contain the following information. 

Code Order 

Shows the currently selected code order. The code order is either Hadamard or 

BitReverse. 

For more information see "Changing the Code Order" on page 299. 

Pilot Power 

Shows the power of the pilot channel. 

Sync Power Relative to <Reference> 

Shows the power of the synchronization channel (SYNC) in relation to the pilot channel 

or the RF channel power. 

For more information see "Changing the Reference Power" on page 300. 

C<x> (Ch.SF) Relative to <Reference> 

Shows the power of the currently selected code channel in relation to the pilot channel 

or the RF channel power. The numbers in the C<x> element and the walsh code 

(Ch.SF) depend on the currently selected channel. 

For more information see "Changing the Reference Power" on page 300. 

11.5.2.2 Diagram Area 

The code domain power result display contains the measurement results in graphic 

form. It shows the power of all codes in the signal. In the graph, each bar represents 

one (Walsh) code. 

The displayed codes have different colors. The color of the code depends on the state 

of the channel it belongs to. 

● Yellow: active code (channels) 

● Turquoise: inactive (code channels) 

The number of codes that are displayed depends on the base spreading factor. For 

more information see "Setting the Base Spreading Factor" on page 299. 

The order the R&S FSH displays the codes in depends on the code order. For more 

information see "Changing the Code Order" on page 299. 

The power of the codes is a relative value. The reference power is either the total 

power of the signal or the power of the pilot channel. For more information see 

"Changing the Reference Power" on page 300. 



R&S FSH Digital Modulation Analyzer 

Measurements on CDMA2000 Signals 

Operating Manual 1173.6275.12 - 39 296 

  

11.5.3 The Code Domain Channel Table 

If you equip the R&S FSH with option R&S FSH-K46E, the code domain channel table 

becomes available to visualize the channel structure of the signal. 

The code domain channel table shows various parameters and measurement results 

on (code) channel level.  

Screen layout of the code domain channel table result display 

 

1 Current type of result display 

2 Currently selected standard 

3 Header table 

4 Synchronization state and GPS information 

 - green font: synchronization OK 

 - red font: synchronization failed 

5 Channel table 

6 CDMA2000 softkey menu 
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11.5.3.1 Header Table 

The header table contains various settings already discussed in the sections above. 

For more information see "The Result Summary" on page 291. 

11.5.3.2 Global Results 

The global results contain various settings already discussed in the sections above. 

For more information see "The Result Summary" on page 291. 

11.5.3.3 Channel Table 

The channel table is made up out of seven columns and a number of rows that depend 

on the number of channels.  

The columns show the following information. 

Channel Type 

Type of channel. (---) indicates an inactive channel. The following channels can be 

detected: 

Channel Type Channel 

F-PICH Pilot channel (displayed as PICH) 

F-SYNC Synchronization channel (displayed as SYNC) 

 

All other channel types are not automatically differentiated and named as “CHAN”. 

Walsh Ch.SF 

Channel number including the spreading factor (in the form <Channel>.<SF>). 

Symb. Rate (ksps) 

Symbol rate that the channel is transmitted with (9.6 ksps to 307.2 ksps). 

RC 

Radio configuration. The RC is a predefined physical layer configuration for the 

transmit signal. It defines the physical channel configuration based upon a specific 

channel data rate. In the current CDMA2000 standard nine RCs are defined in the 

forward link.  

Status 

Status display. Unassigned codes are identified as inactive channels. 
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Power Abs (dBm) 

Absolute power of the channel in dBm. 

Power Rel to PICH [Total] (dB) 

Relative power of the channel in dB. The reference channel is the PICH or the total 

signal, depending on the reference power you have selected. 

11.5.4 The PN Scanner 

If you equip the R&S FSH with option R&S FSH-K46E, the PN scanner becomes 

available. 

If you are measuring over-the-air (OTA) signals, you can use the PN scanner to 

identify base stations in the area. Every base station is identified by its PN offset. The 

PN Scanner shows the PN offset for every base station it has detected. For every base 

station it also shows the its power graphically (each yellow bar represents an active 

and detected base station) and numerically in a table above the diagram. 

Note that a GPS trigger is necessary to detect the PN offset of the base stations you 

are scanning. GPS trigger is available with the R&S FSH GPS receiver, for example. 

   

          

 

Trace modes 

Note that the PN Scanner supports several trace modes. 

If you are using a trace mode other than "Clear / Write", the bars depicting the 

scrambling codes may turn grey. A grey bar is shown in case of base stations that 

have been detected in the past but are not currently detected. 

For more information on the trace modes see "Selecting the Trace Mode" on page 

124. 
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11.5.5 Configuring the Measurement 

Some of the results depend on the measurement configuration. 

11.5.5.1 Setting the Base Spreading Factor 

The number of codes the R&S FSH displays in the diagram depends, in addition to the 

signal constellation itself, on the base spreading factor you have set.  

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select either the "64" or "128" menu item. 

The R&S FSH applies the corresponding spreading factor to the measurement. A 

base spreading factor of 64 results in a display of 64 codes on the x-axis (0 to 63), 

a base spreading factor of 128 in a display of 128 codes on the x-axis (0 to 127). 

In the code domain analyzer result display, the number of displayed codes 

changes accordingly. 

 

Take care of setting the base spreading factor of the code domain to either 64 or 128. 

If you set the base spreading factor to 64 for channels with a base spreading factor of 

128 (code class 7), an alias power may be displayed in the code domain power result 

display, because of the ambiguity of the Hadamard matrix. An alias power is a 

displayed code power, where no power would be if the spreading factor was correct.  

11.5.5.2 Changing the Code Order 

The code order defines the order the codes are displayed.  

Hadamard order means that there's no distinction between channels. The R&S FSH 

shows codes in ascending order regardless of the channel that it belongs to. 

BitReverse order means that the R&S FSH combines codes of a channel if a channel 

consists of more than one code. When using BitReverse order, the codes of a channel 

are next to one another. In this way you can see the total power of a concentrated 

channel. 
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► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select either the "Hadamard" or the "BitReverse" menu item. 

The R&S FSH adjusts the code display accordingly. 

 

11.5.5.3 Changing the Reference Power 

The y-axis represents the power of the signal. The power of the codes is relative either 

to the total power of the signal or relative to the power of the pilot channel (PICH). 

► Press the MEAS key. 

► Press the "Power Settings" softkey. 

► Select either the "Code Power Relative To Pilot" or "Code Power Relative To Total" 

menu item. 

By default, the R&S FSH displays the power in the unit dBm. 

11.5.5.4 Selecting the Unit of the Carrier Frequency Error 

The absolute frequency error is the sum of the frequency error of the R&S FSH and 

that of the device under test. If the frequency error is more than 1 kHz, the R&S FSH is 

not able to synchronize with the signal. If possible, you should synchronize the receiver 

and the transmitter.  

The carrier frequency error can have the unit Hz or ppm. 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "Hz" or "ppm" menu item. 

The R&S FSH shows the carrier frequency error in the unit you have selected. 
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11.5.5.5 Changing the PN Offset 

The standard uses the PN Offset to distinguish between base stations. The PN offset 

determines the offset in the circulating PN sequence in multiples of 64 chips with 

reference to the event second clock trigger.  

Each signal is spread with a Walsh code of a length of 64 or 128 and a pseudo-random 

noise code (PN code) of a length of 215. Each BTS sector in the network is assigned a 

PN offset in steps of 64 chips. 

If you use an external or GPS sync trigger, you have to adjust the PN Offset according 

to the base station / sector you are measuring. 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the PN OFFSET menu. 

► Enter the PN Offset you need (between 0 and 511). 

11.5.5.6 Synchronizing to a Base Station Using a GPS Receiver 

If you use a GPS receiver while performing measurements on a base station, you can 

synchronize the sweep via the GPS receiver. 

► Press the SWEEP key. 

► Press the "Trigger" softkey. 

► Select "GPS Sync" menu item. 

The R&S FSH now synchronizes the sweep to the signal using the GPS receiver. 

For more information about the external trigger that is also available see "Working with 

Trigger Functionality" on page . 
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11.6 Measurements on 1xEV-DO Signals 

Equipped with the software application R&S FSH-K47, you can perform measurements 

on downlink 1xEV-DO signals in accordance to the 3GPP2 standard with your 

R&S FSH.  

► Press the MODE key 

► Press the "Dig Mod Analyzer" softkey. 

► Select the "1xEVDO BTS" menu item. 

The R&S FSH starts the signal analysis. 

After you have started the measurement, the R&S FSH first records a section of the 

signal that lasts approximately 27 ms (or about 1 Sync Frame Period). If the instrument 

is in a triggered mode (external or GPS trigger), it then searches for the start of the PN 

code in the vicinity of the PN offset you have entered. If you are using the automatic 

PN Offset, the R&S FSH performs a full search for the PN offset and reports the PN 

found. For a "free run" situation, the R&S FSH searches for the start of the PN 

sequence over the entire signal length. 

The R&S FSH performs various general measurements over one slot as well as 

measurements on specific channels. It then shows the results in tabular form in the 

"Result Summary" display,  

To get highest measurement accuracy, it is necessary to synchronize the reference 

frequency of the R&S FSH with the base station via the EXT REF IN input or with an 

optional GPS receiver. 
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11.6.1.1 General Settings 

For more information see "General Settings of the Digital Modulation Analyzer" on 

page 259. 

In addition the application features some settings specific to the 3GPP standard. 

PN Offset 

Shows the current pseudo noise (PN) Offset of the base station. 

For more information see "Changing the PN Offset" on page 307. 

The PN offset only takes effect in combination with an external or GPS trigger. 

Trigger 

Shows the current trigger mode.  

For more information see "Working with Trigger Functionality" on page 119. 

In addition to the trigger also available with the base unit, the application also feature a 

GPS sync trigger. It triggers measurements on synchronization with the base station. 

11.6.1.2 Global Results 

Global results contain various measurement results of the composite signal. These 

results evaluate the total signal over the period of one frame. Global results also 

contain information about the queliaty of the composite signal. 

Channel Power 

Total power of the signal in dBm in the 1.23 MHz bandwidth around the center 

frequency.  

Carrier Frequency Error 

Shows the frequency error in relation to the current center frequency of the R&S FSH. 

For more information see "Selecting the Unit of the Carrier Frequency Error" on page 

307. 

Concerning uncertainty of the reference frequency of the GPS receiver, refer to the 

data sheet. 

Peak to Average 

Shows the difference between the peak power and the average power of the signal 

(crest factor). 

PN Found 

The PN offset found during auto PN offset operation. 
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Tau 

Tau is specified in the CDMA2000 standard. It shows the timing error of the signal. The 

maximum offset is specified at 10 µs.  

Traffic Activity 

Percentage of traffic slots with data. 

11.6.1.3 Channel Results 

Channel results contain various results specific to one or more channels. The table 

contains 

● the absolute channel power in dBm 

● the channel power in relation to the total signal power in dB 

● the channel power in relation to the pilot channel in dB 

for the pilot channel (PICH), the MAC channel and the data channel. 

The absolute and relative channel power is an average over the time the channel is 

active in the measured slot.  

In addition to the powers of the channels, the channel results also show quality 

parameters for the pilot channel (PICH): 

EVM 

Error vector magnitude (EVM) of the pilot channel in %. 

The EVM is the root of the ratio of the mean error power (root mean square) to the 

power of an ideal reference signal. 

An EVM of 0 % means a perfect signal. 

Rho 

Quality parameter Rho of the pilot channel. 

Rho is specified in the CDMA2000 standard. It is the normalized, correlated power 

between the measured signal and an ideal reference signal. The standard requires that 

only the pilot channel is measured to get the results for Rho. 
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11.6.2 The PN Scanner 

If you equip the R&S FSH with option R&S FSH-K47E, the PN scanner becomes 

available. 

If you are measuring over-the-air (OTA) signals, you can use the PN scanner to 

identify base stations in the area. Every base station is identified by its PN offset. The 

PN scanner shows the PN offset for every base station it has detected. For every base 

station it also shows the its power graphically (each yellow bar represents an active 

and detected base station) and numerically in a table above the diagram. 

Note that a GPS trigger is necessary to detect the PN offset of the base stations you 

are scanning. GPS trigger is available with the R&S FSH GPS receiver, for example. 

   

          

 

Trace modes 

Note that the PN Scanner supports several trace modes. 

If you are using a trace mode other than "Clear / Write", the bars depicting the 

scrambling codes may turn grey. A grey bar is shown in case of base stations that 

have been detected in the past but are not currently detected. 

For more information on the trace modes see "Selecting the Trace Mode" on page 

124. 

   
 

11.6.3 The Burst Power Result Display 

If you equip the R&S FSH with option R&S FSH-K47E, the burst power result display 

becomes available. 

The burst power result display shows the power of the signal over a single 1xEV-DO 

frame (26.66 ms). This measurement is necessary to check if the power and timing of 

the bursted signals meets the requirements of the standard. 

In order to capture a complete frame, you can apply a trigger from a GPS device or 

another external trigger. 
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11.6.4 Configuring the Measurement 

Some of the results depend on the measurement configuration. 

11.6.4.1 Selecting the Unit of the Carrier Frequency Error 

The absolute frequency error is the sum of the frequency error of the R&S FSH and 

that of the device under test. If the frequency error is more than 1 kHz, the R&S FSH is 

not able to synchronize with the signal. If possible, you should synchronize the receiver 

and the transmitter.  

The carrier frequency error can have the unit Hz or ppm. 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "Hz" or "ppm" menu item. 

The R&S FSH shows the carrier frequency error in the unit you have selected. 

11.6.4.2 Changing the PN Offset 

The standard uses the PN Offset to distinguish between base stations. The PN offset 

determines the offset in the circulating PN sequence in multiples of 64 chips with 

reference to the event second clock trigger.  

Each signal is spread with a Walsh code of a length of 64 or 128 and a pseudo-random 

noise code (PN code) of a length of 215. Each BTS sector in the network is assigned a 

PN offset in steps of 64 chips. 

If you use an external or GPS sync trigger, you have to adjust the PN offset according 

to the base station / sector you are measuring. 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the "PN Offset" menu item. 

► Enter the PN offset you need (between 0 and 511). 

11.6.4.3 Synchronizing to a Base Station Using a GPS Receiver 

If you use a GPS receiver while performing measurements on a base station, you can 

synchronize the sweep via the GPS receiver.  

► Press the SWEEP key. 

► Press the "Trigger" softkey. 

► Select GPS Sync menu item. 

The R&S FSH now synchronizes the sweep to the signal using the GPS receiver. 

For more information about the external trigger that is also available see "Working with 

Trigger Functionality" on page . 
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11.7 Measurements on TD-SCDMA Signals 

Equipped with the software application R&S FSH-K48, you can perform measurements 

on downlink TD-SCDMA signals in accordance to the 3GPP standard with your 

R&S FSH.  

► Press the MODE key 

► Press the "Dig Mod Analyzer" softkey. 

► Select the "TD-SCDMA BTS" menu item. 

The R&S FSH starts the signal analysis. 

After you have started the measurement, the R&S FSH first records a section of the 

signal that lasts at least two frames. When it has found the beginning of a frame, the 

R&S FSH includes one frame in the signal analysis. 

The R&S FSH performs various general measurements based on the composite signal 

of one slot as well as measurements based on the special parts of the slot. It then 

shows the results in tabular form in the "Result Summary" display,  

To get highest measurement accuracy, it is necessary to synchronize the reference 

frequency of the R&S FSH with the base station via the EXT REF IN input. 
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11.7.1 The Result Summary 

The result summary shows various measurement results and hardware settings in 

numerical form.  

► Press the "Result Display" softkey. 

► Select the "Result Summary" menu item. 

The R&S FSH shows the numerical results in a table. 

 

1 Current type of result display 

2 Currently selected standard 

3 General settings 

4 Synchronization state and GPS information 

 - green font: synchronization OK 

 - red font: synchronization failed 

5 Global results for a TD-SCDMA time slot 

6 Power results for a TD-SCDMA time slot 

7 TD-SCDMA softkey menu 
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11.7.6 Configuring the Measurement 

Some of the results depend on the measurement configuration. 

11.7.6.1 Using the Channel Search 

The R&S FSH-K48E supports the analysis of the code domain power of all channels. 

Thus, it needs to detect active and inactive channels in the code domain automatically. 

For a quick and basic analysis of the signal, you can turn off the channel search. The 

R&S FSH in that case evaluates several basic parameters in the Result Summary. 

If you turn the channel search on, the I/Q data is also analyzed in the code domain. 

Thus, the measurement consumes slightly more time, but yields more results. 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "Channel Search On - Normal" menu item. 

The R&S FSH turns the channel search on. 

Note that the R&S FSH automatically turns on the channel search when you are using 

the code domain power result display or the code domain channel table. 

   

          
 

Measurements without channel search 

Measurements without channel search are only possible for result displays that do not 

analyze the code domain. 

In the result summary only results that do not require analysis in the code domain are 

displayed. 

   
 

11.7.6.2 Specifying the Scrambling Code 

To demodulate a 3GPP signal, you have to know the scrambling code of the base 

station you are testing.  

You can enter the scrambling code manually or let the R&S FSH automatically find the 

right scrambling code(s). 

Defining the scrambling code manually 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the "Set Code Manually…" menu item. 

► Enter the scrambling code of the base station you are testing. 
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Performing a search for the scrambling code 

If you don't know the scrambling code, the R&S FSH is able to determine the 

scrambling code of one or more 3GPP base stations by itself. 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the "[ ] Auto" menu item in the "Scrambling Code" category. 

With each sweep, the R&S FSH starts a search for the scrambling code. If it finds 

the code, the synchronization will be successful. If not, the synchronization fails. 

11.7.6.3 Selecting the Maximum Number of Users 

The TD-SCDMA standard allows the assignment of resources to a variable number of 

users (2, 4, 6, 8, 10, 12, 14 or 16). The maximum number of users is determined by the 

number of midamble shifts K in a particular time slot. 

You can enter the number of midamble shifts manually or let the R&S FSH 

automatically determine the number of midamble shifts. 

Defining the number of users manually 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the "Set K Manually…" menu item. 

► Enter the maximum number of allowed users. 

Performing a search for the current number of users 

If you don't know the number of users currently served, the R&S FSH is able to 

determine the supported number of users by itself. 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the "[ ] Auto" menu item in the "Maximum Users (K)" category. 

With each sweep, the R&S FSH starts a search for the supported maximum 

number of users. 

11.7.6.4 Defining the Switching Point 

A TD-SCDMA subframe contains two switching points where the signal switches from 

downlink to uplink or vice versa. The first switching point is fix after the guard period of 

the special time slot, the second switching point is arbitrary and is between one of the 

last six time slots. The switch point is thus a number between 0 and 6. 

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 
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► Select the "Set Switch Point Manually" menu item. 

The R&S FSH opens an input field to enter the switching point. 

► Enter the number of the time slot after which the switching point occurs. 

11.7.6.5 Selecting a Time Slot 

In the several result result displays, the R&S FSH shows the power of a particular time 

slot. By default, the R&S FSH shows the results for slot 0. 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "Slot Number" menu item. 

The R&S FSH opens an input field to select the slot. 

► Enter the number of the timeslot you want to analyze. 

The R&S FSH adjusts the results accordingly. 

Note that you can select only slots that are assigned to the downlink. The location of 

downlink slots is defined by the switching point. 

11.7.6.6 Changing the Code Power 

By default, the application displays the absolute power of the code channels in the 

code domain power result display. Alternatively, you can display the power relative to 

the RF channel power. 

► Press the MEAS key. 

► Press the "Power Settings" softkey. 

► Select the "Relative to RF Channel Power" menu item. 

The code domain power values are now relative to the RF channel power. 

11.7.6.7 Selecting a Code Channel 

The "Code Domain Analyzer" contains results for a particular code channel. By default, 

the R&S FSH shows the results for the first active code channel in the analyzed time 

slot. 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "Code Channel" menu item. 

The R&S FSH opens an input field to select a code channel. 

► Enter the number of the code channel you want to analyze. 

The R&S FSH adjusts the results accordingly. 

The bar of the currently selected code channel is highlighted in red. 
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11.7.6.8 Selecting the Phase Characteristics of the Code Channels 

The phase of the code channels is either fixed or arbitrary.  

► Press the MEAS key. 

► Press the "Signal Settings" softkey. 

► Select the "Fixed" or the "Arbitrary" menu item. 

In "Fixed" mode, the phase of all code channels has to be the same. 

In "Arbitrary" mode, the phase of the code channels is allowed to rotate. 

11.7.6.9 Selecting the Unit of the Carrier Frequency Error 

If possible, you should synchronize the receiver and the transmitter.  

The carrier frequency error can have the unit Hz or ppm. 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select the "Hz" or "ppm" menu item. 

The R&S FSH shows the carrier frequency error in the unit you have selected. 

11.7.6.10 Selecting the Unit for EVM Results 

EVM results are usually calculated either in % or in dB. 

► Press the MEAS key. 

► Press the "Display Settings" softkey. 

► Select either the "%" or "dB" menu item. 

The R&S FSH shows the EVM in the unit you have selected. 



R&S FSH Digital Modulation Analyzer 

Measurements on LTE Signals 

Operating Manual 1173.6275.12 - 39 324 

  

11.8 Measurements on LTE Signals 

Equipped with the software application R&S FSH-K50 and R&S FSH-K51, you can 

perform measurements on downlink LTE FDD (R&S FSH-K50) and TDD (R&S FSH-

K51) signals in accordance to the 3GPP standard with your R&S FSH.  

   

           

Bandwidth of LTE signals 

Because of the bandwidth of LTE signals, measurements are possible only with 

instruments that support a bandwidth of 20 MHz (serial numbers 105000 and higher). 

   
 

► Press the MODE key 

► Press the "Dig Mod Analyzer" softkey. 

► Select the "LTE-FDD BTS" menu item for FDD measurements. 

► Select the "TD-LTE BTS" menu item for TDD measurements. 

The R&S FSH starts the signal analysis. 

To get highest measurement accuracy, it is necessary to synchronize the reference 

frequency of the R&S FSH with the base station via the EXT REF IN input. 
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12.1 Preparing an EMF Measurement 

Preparing an EMF measurement consists of two steps. 

● Configure measurements 

● Compile a measurement set out of one or more measurements 

You can do both with the functionality that comes with the R&S InstrumentView 

software package. 

For a comprehensive description of the R&S InstrumentView software, refer to its user 

manual available on the internet. 

12.1.1 Configuring Measurements 

A measurement in the context of the EMF application is the basis for the measurement 

set you later use for the actual measurement in the field. The main identifier of a 

measurement is the measurement mode. The measurement mode defines the 

application that the R&S FSH uses for a measurement. 

The EMF application provides several measurement modes. 

● The quick scan, which is exclusive to the EMF measurement application. 

A quick scan is a spectrum measurement over a certain span and resolution 

bandwidth over a set of frequencies. Frequencies that violate a threshold line are 

noted as result.. You can use the quick scan as a preliminary measurement to find 

peaks that could indicate unwanted emissions, before running an actual EMF 

measurement. 

The configuration of the quick scan is the same as the spectrum measurement. 

For a detailed analysis of the peaks, use one of the other measurements. 

● The basic spectrum measurement from the spectrum analyzer, for details see 

"Measuring Basic Signal Characteristics" on page 58 

● The channel power measurement from the spectrum analyzer, for details see 

"Measuring the Channel Power of Continuously Modulated Signals" on page 59 

● The scrambling codes result display from the 3GPP FDD application, for details 

see "Specifying the Scrambling Code" on page 286 

● The BTS scanner result display from the LTE application, for details see "The BTS 

Scanner" on page 333. 

The measurement you define can in turn consist several sub-measurements. A sub-

measurement is always the same type as the measurement it belongs to, but on a 

different frequency or a different base station. 

When you configure a measurement, you have to define the basic measurement 

settings as well as the characteristics of the equipment you are using for the 

measurement. You can take the basic measurement settings like measurement 

bandwidth or reference level from a dataset you have previously made. For more 

information about datasets, see "Managing Datasets" on page 34. 
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The analysis of a single base station counts as one sub-measurement. Therefore, the 

number of sub-measurements for these two modes can increase to 100 (WCDMA) or 

80 (LTE), depending on how many base station are found in your area. 

(If there are more than 10 (WCDMA) or 8 (LTE) base stations, the R&S FSH only 

measures the strongest ones.) 

Transducer configuration 

Depending on the antenna you are using for the measurement, you have to select a 

transducer specified for that antenna. 

► Select the "Equipment" tab. 

► Select a transducer with the "Select" button in the "Antenna" pane. 

The "Comment" field shows a description of the transducer when one has been 

defined. 

► Select the direction the transducer applies to. 

In addition, you have to define the characteristics of the cable you are using to connect 

the antenna to the R&S FSH. You can define the cable characteristics either as a 

constant attenuation, or a transducer that contains frequency dependent attenuation 

values. 

For more information about measurements with transducers, see "Using Transducer 

Factors" on page 143. 

Configuration of other correction values 

You can also define various other correction values, if the measurement requires them. 

Note that you can also correct the results later when you analyze them in the 

R&S InstrumentView software. For details see, "Evaluating Results" on page 367. 

► Select the "Correction" tab. 

► Define correction values, if necessary. Entering a "0" means no correction is 

applied. 

- "Antenna Anisotropy": Takes directional inequalities of an isotropic antenna into 

account. 

- "Instrument Uncertainty": Takes an instrument uncertainty into account. 

- "Extrapolation Factor" (LTE and WCDMA measurements only): Defines an 

extrapolation factor that is added to the measured results. This factor is 

defined for certain test scenarios and given in the corresponding standards. 

- "Time Division Duplex" (LTE TDD measurements only). 
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12.1.2 Compiling a Measurement Set 

A measurement set is a sequence of single measurements. After you have created 

one or more measurements (see "Configuring Measurements" on page 355), you can 

combine them into a measurement set. 

Note that in some cases, measurement sets created with an earlier firmware are not 

compatible to the latest firmware version. Measurement might yield invalid results in 

that case. 

► Start the R&S InstrumentView software. 

► Select the "EMF Sets" tool ("Preparation" ► "EMF Sets"). 

 

1 File manager 

2 Measurement sequence table 

3 Measurement set properties 

4 Limit line selection 

5 Properties of the selected single measurement 

 

► Add one or more measurements to the sequence in the file manager area. 

► Rearrange the measurements if necessary with the "Up" or "Down" buttons. 

► Configure the measurement details for each measurement in the sequence table. 

- Cycle: Defines if the R&S FSH runs a sub-measurement for a certain time 

period or a certain number of times. 

- Time: Defines the measurement time of a sub-measurement in terms of a time 

period. The R&S FSH repeats each individual sub-measurement for the 

specified time period. When the time is up, the currently running sub-

measurement is finished before the next (sub-)measurement begins. The time 

it takes to finish a single sub-measurement depends on the data acquisition 

settings. Available for "Cycle" = "Time". 
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The numerical result summary on measurement level in the EMF analysis tool is 

basically the same as that displayed on the R&S FSH. However, it contains an 

additional column, the peak value. The peak value is simply the highest value 

measured over all sub-measurements. For a detailed description, see "Contents of the 

Result Displays" on page 364. 

Sub-measurement results 

Measurement results are presented as a numerical result table and a diagram. 

The diagram shows one bar for each sub-measurement that is part of the 

measurement. Each bar represents the total field strength of the corresponding 

measurement. Note that several bars might be superimposed, for example if several 

base stations have been analyzed on the same frequency (LTE and WCDMA 

measurements only). The black horizontal line indicates the field strength of the 

selected sub-measurement. 

The numerical result summary on sub-measurement level in the EMF analysis tool is 

basically the same as that displayed on the R&S FSH. However, it contains an 

additional column, the number of cycles. The number of cycles is simply the number of 

data captures that have been done for the corresponding sub-measurement. For a 

detailed description, see "Contents of the Result Displays" on page 364. 

Overview 

The "Overview" tab contains miscellaneous facts about the measurement. This 

includes date and time information, limit check results, measurement configuration etc. 

   

 

 

Correcting measurement results and checking them against limits 

You can define correction values like antenna anisotropy, extrapolation or instrument 

uncertainty during result evaluation. This can be useful, for example, if you have to 

consider different scenarios.  

When you do so, the correction values are applied to the uncorrected measurement 

data. If you have already defined correction values for the individual measurements 

during measurement preparation, these are overwritten. 

For more information, see "Configuring Measurements" on page 355. 

You can also check the results against different limit lines to consider different 

scenarios. 

   
 

Setup 

The "Setup" tab contains tools for further analysis of the results. This includes different 

evaluation methods, unit selection, limit checks etc. 
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Export 

The "Export" tab contains functionality to generate and layout a measurement report. 

► Select the information to include in the report. 

► Select the report format you would like. 

► Create the report with the "Export" button. 

Exporting measurement results 

In addition to creating a measurement report, you can export the measurement data 

and evaluate it with an external software, for example a spreadsheet. 

► Select the "Copy" button. 

The R&S InstrumentView copies all information shown in the evaluation tool 

(results, configuration etc.) to the clipboard. The copied data has the csv format. 

► Open a software of your choice. 

► Paste the contents of the clipboard into the software and evaluate as you like. 
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13 Menu and Softkey Overview 

This chapter shows an overview of all instrument functions in the form of softkey and 

menu overviews. 

13.1 General Functions 

General functions are those that are available for all operating modes. 

13.1.1 General R&S FSH Setup 

The SETUP key opens the setup menu that contains functionality to set up the 

R&S FSH in general and functionality to set up the measurement. 
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13.1.2 File Management 

The SAVE/RECALL key opens the file manager that contains functionality to manage 

datasets and other files. 

 

13.1.3 Operating Mode Selection 

The MODE key opens the mode menu that contains functionality to select the 

operating mode of the R&S FSH. 
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13.2 Functions of the Spectrum Analyzer 

This section contains all softkeys and menus that are available in spectrum analyzer 

mode.  

Note that some functions in the segmented sweep are in a different place compared to 

the standard spectrum analyzer measurement, but they are all there. 

13.2.1 Measurement Selection 

The MEAS key opens the measurement menu that contains functionality to select and 

configure the measurement. 

The spectrogram is available only if you have installed option R&S FSH-K14. 
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Channel Power 

 

Occupied Bandwith 

 

TDMA Power 

 



R&S FSH Menu and Softkey Overview 

Functions of the Spectrum Analyzer 

Operating Manual 1173.6275.12 - 39 374 

  

Spectrum Emission Mask 

 

Spurious Emission 

 

Harmonic Distortion 

 

AM Modulation Depth 

 

Spectrogram 
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Spectrogram Playback 

 

13.2.2 Frequency Parameters 

The FREQ key opens the frequency menu that contains functionality to set up the 

horizontal axis of the measurement diagram. 

 

13.2.3 Span Selection 

The SPAN key opens the span menu that contains functionality to set the span. 

 

13.2.4 Amplitude Parameters 

The AMPT key opens the amplitude menu that contains functionality to set up the 

vertical axis of the measurement diagram. 
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13.2.5 Sweep Configuration 

The SWEEP key opens a menu that contains all functionality to configure the sweep. 

 

13.2.6 Bandwidth Selection 

The BW key opens a menu that contains all functionality to set the bandwidths. 
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13.2.7 Trace Functionality 

The TRACE key opens the trace menu that contains functionality to set up the traces. 

 

13.2.8 Display and Limit Lines 

The LINES key opens a menu that contains the functionality to control display and limit 

lines. 

 

13.2.9 Markers 

The MARKER and MKR keys open a menus to control markers and use marker 

functions. 

Softkey in the Marker Menu 
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Softkeys in the Marker To Menu 
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13.3 Functions of the Network Analyzer 

This section contains all softkeys and menus that are available in network analyzer 

mode.  

Vector network analyzer functionality is available only with option R&S FSH-K42. 

13.3.1 Measurement Configuration 

The MEAS key opens the measurement menu that contains functionality to select and 

configure the measurement. 

 

13.3.2 Frequency Parameters 

The FREQ key opens the frequency menu that contains functionality to set up the 

horizontal axis of the measurement diagram. 
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13.3.3 Span Selection 

The SPAN key opens the span menu that contains functionality to set the span. 

 

13.3.4 Amplitude Parameters 

The AMPT key opens the amplitude menu that contains functionality to set up the 

vertical axis of the measurement diagram. 

 

13.3.5 Sweep Configuration 

The SWEEP key opens a menu that contains all functionality to configure the sweep. 

 

13.3.6 Bandwidth Selection 

The BW key opens a menu that contains all functionality to set the bandwidths. 

 



R&S FSH Menu and Softkey Overview 

Functions of the Network Analyzer 

Operating Manual 1173.6275.12 - 39 381 

  

13.3.7 Trace Functionality 

The TRACE key opens the trace menu that contains functionality to set up the traces. 

 

13.3.8 Limit Lines 

The LINES key opens a menu that contains the functionality to control limit lines. 

 

13.3.9 Markers 

The MARKER and MKR keys open a menus to control markers and use marker 

functions. 

Softkey in the Marker Menu 
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Softkeys in the Marker To Menu 
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13.4 Functions of the Power Meter 

This section contains all softkeys and menus that are available in power meter mode.  

13.4.1 Power Meter Measurements 

The MEAS key opens a menu that contains the functionality to configure 

measurements with the power meter. 

Power Meter 

 

Directional Power Meter 

 

13.4.2 Frequency Parameters 

The FREQ key opens a menu that contains the functionality to set the frequency. 
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13.4.3 Amplitude Parameters 

The AMPT key contains functionality to configure level parameters. 

 

13.4.4 Sweep Configuration 

The SWEEP key opens a menu that contains functionality to configure the sweep. 

Power Meter and Directional Power Meter 

 

Pulse Power Measurements 

 

13.4.5 Bandwidth Configuration 

The BW key opens a menu that contains functionality to configure the bandwidth. This 

is only available with Pulse Power Measurements. 
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13.4.6 Trace Configuration 

The TRACE key opens a menu that contains functionality to configure the trace. This is 

only available with Pulse Power Measurements. 
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13.5 Functions of the Distance-to-Fault Mode 

This section contains all softkeys and menus that are available in distance-to-fault 

mode.  

Distance-to-fault functionality is available with option R&S FSH-K41. 

13.5.1 Measurement Configuration 

The MEAS key opens the measurement menu that contains functionality to select and 
configure the measurement. 

 

13.5.2 Frequency Parameters 

The FREQ key opens the frequency menu that contains functionality to set up the 

horizontal axis of the measurement diagram. 
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13.5.3 Span Selection 

The SPAN key opens the span menu that contains functionality to set the span. 

DTF measurements 

 

Reflection and spectrum measurements 

 

13.5.4 Amplitude Parameters 

The AMPT key opens the amplitude menu that contains functionality to set up the 

vertical axis of the measurement diagram. 

 

13.5.5 Sweep Configuration 

The SWEEP key opens a menu that contains all functionality to configure the sweep. 

 

13.5.6 Bandwidth Selection 

The BW key opens a menu that contains all functionality to set the bandwidths. 
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13.5.7 Trace Functionality 

The TRACE key opens the trace menu that contains functionality to set up the traces. 

 

13.5.8 Markers 

The MARKER and MKR keys open a menus to control markers and use marker 

functions. 

Softkey in the Marker Menu 

 

Softkeys in the Marker To Menu 
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13.6 Functions of the Receiver Mode 

This section contains all softkeys and menus that are available in receiver mode.  

Receiver functionality is available with option R&S FSH-K43. 

13.6.1 Measurement Configuration 

The MEAS key opens the measurement menu that contains functionality to select and 

configure the measurement. 

Single frequency measurements 

 

Channel scans 

 

13.6.2 Frequency Parameters 

The FREQ key opens the frequency menu that contains functionality to set up the 

horizontal axis of the measurement diagram. 

 

13.6.3 Span Selection 

The SPAN key opens the span menu that contains functionality to set the span. 
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13.6.4 Amplitude Parameters 

The AMPT key opens the amplitude menu that contains functionality to set up the 

vertical axis of the measurement diagram. 

 

13.6.5 Sweep Configuration 

The SWEEP key opens a menu that contains all functionality to configure the sweep. 

 

13.6.6 Bandwidth Selection 

The BW key opens a menu that contains all functionality to set the bandwidths. 

 

13.6.7 Trace Functionality 

The TRACE key opens the trace menu that contains functionality to set up the traces. 
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13.6.8 Markers 

The MARKER and MKR keys open a menus to control markers and use marker 

functions. 

Softkeys in the Marker Menu 

 

Softkeys in the Marker To Menu 
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13.7 Functions of the Interference Analyzer (Map Mode) 

This section contains all softkeys and menus that are available in the Maps mode of 

the interference analyzer. 

Map mode functionality is available only with options R&S FSH-K15 and / or -K16.. 

13.7.1 Measurement Configuration 

The MEAS key opens the measurement menu that contains functionality to select and 

configure the measurement. 

 

13.7.2 Frequency Parameters 

The FREQ key opens the frequency menu that contains functionality to set up the 

horizontal axis of the measurement diagram. 
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13.7.3 Amplitude Parameters 

The AMPT key opens the amplitude menu that contains functionality to set up the 

vertical axis of the measurement diagram. 

 

13.7.4 Sweep Configuration 

The SWEEP key opens a menu that contains all functionality to configure the sweep. 

 

13.7.5 Bandwidth Selection 

The BW key opens a menu that contains all functionality to set the bandwidths. 

 

13.7.6 Trace Functionality 

The TRACE key opens the trace menu that contains functionality to set up the traces. 
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13.8 Functions of the Digital Modulation Analyzer 

This section contains all softkeys and menus that are available in digital modulation 

mode.  

Digital modulation functionality is available only with one of the corresponding options. 

13.8.1 Measurement Configuration 

The MEAS key opens the measurement menu that contains functionality to select and 
configure the measurement. 

GSM 

 

3GPP WCDMA 
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CDMA2000 

 

1xEV-DO 

 

TD-SCDMA 
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LTE FDD and TDD 

 

LTE NB-IoT 
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13.8.2 Frequency Parameters 

The FREQ key opens the frequency menu that contains functionality to set up the 

horizontal axis of the measurement diagram. 

 

13.8.3 Amplitude Parameters 

The AMPT key opens the amplitude menu that contains functionality to set up the 

vertical axis of the measurement diagram. 

3GPP WCDMA, TD-SCDMA and LTE FDD / TDD 

 

GSM, CDMA2000 and 1xEV-DO 

 



R&S FSH Menu and Softkey Overview 

Functions of the Digital Modulation Analyzer 

Operating Manual 1173.6275.12 - 39 398 

  

13.8.4 Sweep Configuration 

The SWEEP key opens a menu that contains all functionality to configure the sweep. 

3GPP WCDMA and TD-SCDMA 

 

GSM, CDMA2000, 1xEV-DO, LTE FDD/TDD and NB-IoT 

 

13.8.5 Trace Functionality 

The TRACE key opens the trace menu that contains functionality to set up the traces. 

3GPP WCDMA and LTE (Spectrum Overview and Isotropic Antenna only) 

 

GSM, CDMA2000 and 1xEV-DO (Spectrum Overview only) 

 

TD-SCDMA (Spectrum Overview only) 
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3GPP WCDMA (BTS Scanner only) 

 

TD-SCDMA (Sync ID only) 
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14 How a Spectrum Analyzer Works 

Basically, it is possible to measure and analyze RF signals either in the time domain or 

the frequency domain. 

Measurements in the time domain show signal variations over time. You can perform 

these with an oscilloscope, for example. Measurements in the frequency domain show 

the frequency components of a signal. To perform measurements in the frequency 

domain, you can use a spectrum analyzer. 

Both modes are essentially equivalent because applying the Fourier transform to any 

signal converts it into its spectral components. Depending on the signal characteristic 

to be measured, one method is usually more appropriate than the other. With an 

oscilloscope, it is possible to tell whether a signal is a sine wave, a square wave with a 

certain on/off ratio or a sawtooth wave. However, detecting superimposed low-level 

signals or monitoring the harmonic content of the signal is easier with a spectrum or 

signal analyzer. 

Figure 14-1 shows the theoretical basis of the two measurement methods. In the time 

domain, an oscilloscope would, for example, show a section of the signal that is a 

square wave. The same signal, when viewed with a spectrum analyzer, would show a 

line spectrum (the fundamental and its harmonics). 

 

Figure 14-1: Visualization of time domain and frequency domain 

Applying the Fourier transform to the periodic square wave transforms it into the 

frequency domain. The spectrum analyzer would show the fundamental (or frequency 

of the square wave) and its harmonics. 

The spectrum analyzer uses a narrow bandpass filter for measurements in the 

frequency domain. Only at frequencies containing a signal there is a reading that gives 

the amplitude of the frequency component. 

Figure 14-2 shows the basic principle of how a spectrum analyzer works. 
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Figure 14-2: Block diagram showing the basic functionality of a spectrum analyzer 

The precision attenuator at the R&S FSH input attenuates the signal to a level that the 

mixer can handle without overdriving the mixer. The attenuator is directly coupled to 

the reference level. You can attenuate the signal in the range from 0 dB to 40 dB in 

steps of 5 dB. 

The mixer converts the RF signal to a fixed intermediate frequency (IF). This process 

usually involves several stages. It lasts until you get an IF for which good narrowband 

filters are available. The R&S FSH needs three mixing stages to get an IF that the filter 

can handle. Figure 14-3 graphically shows the mixing process. 

For models with a frequency limit of 3.6 GHz, the IFs are 4892.8 MHz, 860.8 MHz and 

54.4 MHz. The conversion from a specific input frequency to the first IF is done by a 

local oscillator (LO). This LO can be tuned from 4.8 GHz to 8.4 GHz. All other 

conversions are handled by single-frequency oscillators. 

In case of models with a frequency limit of 8 GHz, the IFs are 8924.8 MHz, 860.8 MHz 

and 54.4 MHz. The conversion from the first to the second IF for these models is done 

by a second local oscillator. 

The frequency of the local oscillator determines the input frequency at which the 

spectrum analyzer performs measurements: 

fin = fLO – fIF. 

The first mixer produces the sum frequency fLO + fin (= image frequency fimage) as well 

as the difference frequency fLO – fin. 

The image frequency is rejected by the bandpass at the IF so that it does not interfere 

with the subsequent frequency conversions. 

 

Figure 14-3: Mixing process 
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The first local oscillator is tuned with a sawtooth which simultaneously acts as the x 

deflection voltage for the display. In practice, synthesizer technology is used to 

generate the frequency of the first local oscillator and for a digital display. 

The instantaneous sawtooth voltage therefore determines the input frequency of the 

spectrum analyzer. 

The bandwidth of the IF filter at the IF determines the bandwidth that is used for 

measurements. Pure sine signals are passed by the IF filter characteristics. This 

means that signals closer together than the bandwidth of the IF filter cannot be 

resolved. This is why the bandwidth of the IF filter in a spectrum analyzer is referred to 

as the resolution bandwidth. The R&S FSH has resolution bandwidths from 1 Hz to 

3 MHz. 

The bandlimited IF is passed to the envelope detector. The envelope detector removes 

the IF from the signal and outputs its envelope. The output signal from the envelope 

detector is referred to as the video signal. As it has been demodulated, it only contains 

amplitude information. The phase information is lost. 

With RF sine signals, the video signal is a DC voltage. With AM signals the video 

signal contains a DC component whose amplitude corresponds to the carrier power 

and an AC component whose frequency is equal to the modulation frequency, provided 

the modulation frequency is inside the resolution bandwidth. 

 

The video filter comes after the envelope detector. The filter is a lowpass with an 

adjustable cutoff frequency which limits the bandwidth of the video signal. It is 

particularly useful when sine signals are to be measured in the vicinity of the spectrum 

analyzer’s intrinsic noise. The sine signal produces a video signal that is a DC voltage. 

At the IF, however, the noise is distributed over the whole bandwidth or, in the case of 

the video signal, over half the bandwidth of the resolution filter. By selecting a narrow 

video bandwidth relative to the resolution bandwidth, the noise can be suppressed, 

while the sine signal to be measured (= DC) is not affected. 

The figures below show a weak sine signal. In the first picture, it is measured with a 

large video bandwidth and in the second with a narrow video bandwidth. 
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Limiting the video bandwidth smoothes the trace considerably. This makes it much 

easier to determine the level of the measured signal. 

The detector comes after the video filter. The detector combines the measured 

spectrum so that it can be represented as one pixel in the trace. The R&S FSH uses 

631 pixels to form the trace, i.e. the whole measured spectrum has to be represented 

using just 631 pixels. Common types of spectrum analyzer detectors are the peak 

detector (PEAK), the sample detector (SAMPLE) and the RMS detector (RMS). An 

Auto Peak detector which simultaneously displays the maximum peak and the 

minimum peak is usually also provided. The Fig. below explains how these detectors 

work. 

 

The figure above shows 30 measured values which are represented by a single pixel. 

The peak detector determines and displays the maximum measured value. The Auto 

Peak detector takes the maximum and minimum and displays them together. The two 

values are joined by a vertical line segment. This gives a good indication of the level 

variation over the measured values represented by a single pixel. The RMS detector is 

used by the spectrum analyzer to determine the RMS value of the measured values. It 

is therefore a measure of the spectral power represented by a pixel. The sample 

detector takes an arbitrary measurement value and displays it (in the Fig. above, the 

first). The other measured values are ignored. 
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On the basis of the operating principles of detectors, a few recommendations can be 

made as to their use. 

● It is best to use the Auto Peak detector or the peak detector for spectrum analysis 

over large frequency ranges. This ensures that all signals are displayed. 

● The RMS detector is recommended for power measurements on modulated 

signals. However, the display range should be chosen so as not to exceed 100 

times the bandwidth of the signal or the resolution bandwidth, whichever is larger. 

● The sample detector or the RMS detector (preferred) should be used for noise 

measurements. Only these two detectors are capable of measuring noise power 

correctly. 

● When measurements are made on sine signals, the level display does not depend 

on the detector. However, if you use the RMS detector or the sample detector, 

ensure that the span is not too great. Otherwise, the displayed levels of sine 

signals may be lower than their true value. 
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15 Contacting Customer Support 

Technical support – where and when you need it 

For quick, expert help with any Rohde & Schwarz product, contact our customer 

support center. A team of highly qualified engineers provides support and works with 

you to find a solution to your query on any aspect of the operation, programming or 

applications of Rohde & Schwarz products. 

Contact information 

Contact our customer support center at www.rohde-schwarz.com/support, or follow this 

QR code: 

 

 

http://www.rohde-schwarz.com/support
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16 Transport 

Use the original packaging material. It consists of antistatic wrap for electrostatic 

protection and packing material designed for the product. 

If you do not have the original packaging, use similar materials that provide the same 

level of protection. 

When moving the product in a vehicle or using transporting equipment, make sure that 

the product is properly secured. Only use items intended for securing objects. 

Unless otherwise specified in the data sheet, the maximum transport altitude without 

pressure compensation is 4500 m above sea level. 
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17 Maintenance, storage and disposa 

The product does not require regular maintenance. It only requires occasional 

cleaning. It is however advisable to check the nominal data from time to time. 

17.1 Cleaning 

Use a dry, lint-free cloth to clean the product. If the product has protection class IP51 

or higher, you can use a standard screen cleaner. Ensure that the cloth is not wet, only 

damp. When cleaning, keep in mind that the casing is only waterproof up to the 

specified protection class. Do not use cleaning agents that can damage the instrument 

such as solvents (thinners, acetone, etc.), acids or alkalis. 

17.2 Storage 

Protect the product against dust. Ensure that the environmental conditions, e.g. 

temperature range and climatic load, meet the values specified in the data sheet. 

17.3 Disposal 

Rohde & Schwarz is committed to making careful, ecologically sound use of natural 

resources and minimizing the environmental footprint of our products. Help us by 

disposing of waste in a way that causes minimum environmental impact. 

Disposing electrical and electronic equipment A product that is labeled as follows 

cannot be disposed of in normal household waste after it has come to the end of its 

service life. Even disposal via the municipal collection points for waste electrical and 

electronic equipment is not permitted. 

 

Labeling in line with EU directive WEEE 

Rohde & Schwarz has developed a disposal concept for the eco-friendly disposal or 

recycling of waste material. As a manufacturer, Rohde & Schwarz completely fulfills its 

obligation to take back and dispose of electrical and electronic waste. Contact your 

local service representative to dispose of the product. 

 

 





 R&S FSH Index 

Operating Manual 1173.6275.12 - 39 409 

  

Index 

1xEV-DO ......................................................................... 302 

carrier frequency error .................................................. 307 

EVM ............................................................................. 305 

PN offset ....................................................................... 307 

power ........................................................................... 304 

result summary ............................................................. 303 

rho ................................................................................ 305 

Tau ............................................................................... 305 

6 dB bandwidth ................................................................ 255 

ACLR 

absolute results .............................................................. 76 

adjacent channel............................................................. 73 

channel bandwidth .......................................................... 74 

channel spacing .............................................................. 74 

limit check ....................................................................... 77 

measurement configuration............................................. 73 

measurement settings..................................................... 71 

normalization .................................................................. 76 

reference channel ........................................................... 76 

relative results ................................................................ 76 

standard ......................................................................... 73 

transmission channel ...................................................... 73 

Adjacent channel ............................................................... 73 

Adjacent channel leakage ratio (ACLR) ............................. 70 

Adjust level 

channel power ................................................................ 60 

occupied bandwidth ........................................................ 64 

TDMA power ................................................................... 68 

Adjust settings 

AM modulation depth ...................................................... 86 

carrier-to-interference ................................................... 168 

carrier-to-noise ............................................................. 167 

harmonic distortion ......................................................... 84 

AM demodulator .............................................................. 136 

AM modulation depth ......................................................... 85 

adjust settings ................................................................. 86 

threshold ......................................................................... 86 

Amplitude ................................................................. 110, 237 

Antenna diversity ............................................................. 288 

Attenuation ............................................... 112, 156, 205, 261 

Audio demodulation 

time .............................................................................. 137 

volume .......................................................................... 137 

Audio demodulator ........................................................... 136 

Auto low noise/distortion .................................................. 112 

Auto peak ........................................................................ 125 

Auto span ........................................................................ 202 

Automatic scaling ............................................................. 205 

Average (detector) ........................................................... 253 

Average trace .................................................................. 124 

Averaging time ................................................................. 150 

Band class ....................................................................... 259 

Bandwidth ........................................................................ 115 

resolution ...................................................................... 115 

video ............................................................................. 116 

Base station test ............... 267, 275, 290, 302, 308, 324, 342 

Beeper ............................................................................. 140 

BitReverse ....................................................................... 299 

BSIC ................................................................................ 270 

BTS scanner .................................................................... 333 

Burst length ....................................................................... 68 

Burst power ..................................................................... 272 

Cable length .................................................................... 203 

Cable loss ........................................................................ 196 

Cable measurement 

test setup ...................................................................... 190 

Cable model .................................................................... 199 

Cable tests....................................................................... 189 

Calibration ........................................................ 198, 212, 242 

state ............................................................................. 212 

Calibration kit .................................................... 198, 212, 217 

Calibration method ........................................................... 214 

Calibration procedure ....................................................... 215 

Carrier frequency error 

1xEV-DO ...................................................................... 307 

CDMA2000 ................................................................... 300 

GSM ............................................................................. 274 

LTE ............................................................................... 339 

NB-IoT .......................................................................... 352 

TD-SCDMA .................................................................. 323 

W-CDMA ...................................................................... 277 

Carrier-to-Interference ..................................................... 168 

Carrier-to-Noise ............................................................... 167 

CDMA2000 ...................................................................... 290 

carrier frequency error .................................................. 300 

code order .................................................................... 299 

EVM ..................................................................... 292, 311 

PN offset ....................................................................... 301 

power ........................................................................... 292 

result summary ............................................................. 291 

Rho ............................................................................... 292 

synchronization ............................................................. 292 

Tau ............................................................................... 293 

Cell ID ...................................................................... 336, 351 

Center frequency ...................... 106, 149, 154, 202, 259, 344 

CF step size ..................................................................... 106 

Channel bandwidth 

ACLR .............................................................................. 74 

channel power ................................................................ 61 

LTE ............................................................................... 336 

occupied bandwidth ........................................................ 65 

Channel number .............................................................. 259 

Channel power................................................................... 59 

adjust level ..................................................................... 60 

channel bandwidth .......................................................... 61 

display mode .................................................................. 62 

reference level ................................................................ 60 

span ............................................................................... 61 

standard ......................................................................... 60 

unit ................................................................................. 62 



 R&S FSH Index 

Operating Manual 1173.6275.12 - 39 410 

  

Channel scan ................................................................... 246 

Channel spacing ................................................................ 74 

Channel table........................................................... 142, 239 

Channels 

1xEV-DO ...................................................................... 305 

CDMA2000 ........................................................... 293, 297 

LTE ............................................................................... 329 

NB-IoT .......................................................................... 346 

TD-SCDMA................................................................... 316 

WCDMA ....................................................................... 284 

W-CDMA ...................................................................... 279 

CISPR bandwidth ............................................................ 255 

Clear / write ............................................................. 124, 262 

Clear spectrogram ............................................................. 94 

Code domain channel table ..............................283, 296, 315 

Code domain power 

CDMA2000 ................................................................... 294 

TD-SCDMA................................................................... 313 

WCDMA ....................................................................... 280 

Code order ....................................................................... 299 

Color map 

constellation diagram ............................................ 331, 347 

resource allocations ...................................................... 335 

Color schemes 

LTE ............................................................................... 335 

spectrogram.................................................................... 96 

Constellation Diagram .......................................331, 334, 347 

Continuous sweep ........................................................... 118 

Correction data ................................................................ 212 

CPICH ............................................................................. 279 

Cursor keys ....................................................................... 20 

Cyclic prefix ..................................................................... 336 

Data management ............................................................. 34 

Data parts ........................................................................ 312 

Delay time ........................................................................ 120 

Deltamarker ..................................................................... 129 

Detector ........................................................................... 125 

Digital modulation ............................................................ 258 

1xEV-DO ...................................................................... 302 

CDMA2000 ................................................................... 290 

GSM ............................................................................. 267 

LTE ....................................................................... 324, 342 

settings ......................................................................... 259 

synchronization ............................................................. 261 

TD-SCDMA................................................................... 308 

W-CDMA ...................................................................... 275 

Directional power sensor.................................................. 152 

Display configuration (spectrogram) ................................... 96 

Display elements ............................................................... 16 

Display line ...................................................................... 138 

Display mode ..................................................................... 62 

Display range ....................................................111, 204, 238 

spectrogram.................................................................... 97 

Distance parameters ........................................................ 202 

Distance-to-fault ............................................................... 193 

Dual trace ........................................................................ 234 

Error vector magnitude 

1xEV-DO ...................................................................... 305 

CDMA2000 ........................................................... 292, 311 

LTE ....................................................................... 339, 353 

Events ............................................................................... 26 

EVM 

LTE (overall) ................................................................. 327 

NB-IoT (overall) ............................................................ 345 

External trigger ................................................................ 119 

Factory calibration ........................................................... 212 

File management ............................................................... 34 

Firmware ........................................................................... 44 

FM demodulator ............................................................... 136 

Forward power display ..................................................... 155 

Frame .............................................................................. 100 

spectrogram ................................................................. 100 

Free run ........................................................................... 119 

Frequency 

counter ......................................................................... 134 

mode ............................................................................ 142 

offset ............................................................................ 107 

range .................................................................... 108, 202 

settings .................................................. 106, 149, 154, 202 

start/stop ............................................................... 108, 202 

Full span .......................................................................... 109 

Gate settings ................................................................... 121 

Gated sweep ........................................................... 119, 121 

GPS position .................................................................... 261 

GPS synchronization ................................ 301, 307, 341, 353 

GSM ................................................................................ 267 

burst power ................................................................... 272 

carrier frequency error .................................................. 274 

EVM ............................................................................. 271 

I/Q offset ....................................................................... 271 

power ........................................................................... 269 

result summary ............................................................. 268 

Hadamard ........................................................................ 299 

Harmonic distortion ............................................................ 83 

adjust settings ................................................................. 84 

harmonics ....................................................................... 84 

harmonics list.................................................................. 84 

THD ................................................................................ 84 

History ............................................................................... 95 

Hold spectrogram .............................................................. 94 

Horizontal axis ......................................................... 106, 202 

Impedance ....................................................................... 114 

Smith chart ................................................................... 234 

Input 

cancellation .................................................................... 19 

characters ....................................................................... 18 

confirmation .................................................................... 19 

numbers ......................................................................... 18 

Instrument setup ................................................................ 22 

InstrumentView 

limit lines ....................................................................... 139 

Isotropic antenna ............................................................. 104 

digital modulation .......................................................... 265 

Key 

Ampt (CAT) .................................................................. 204 

Ampt (NA) ..................................................................... 237 

Ampt (SA) ..................................................................... 110 

BW ............................................................................... 115 

Cal ........................................................................ 198, 212 

Freq (CAT) ................................................................... 202 



 R&S FSH Index 

Operating Manual 1173.6275.12 - 39 411 

  

Freq (SA) ...................................................................... 106 

Marker .......................................................................... 129 

Meas (DTF) .................................................................. 192 

Meas (NA) ............................................. 212, 219, 223, 229 

Meas (PM) ............................................................ 149, 154 

Meas (SA) ...................................................................... 58 

MKR -> ......................................................................... 129 

Sweep .......................................................................... 118 

Trace ............................................................................ 124 

Last span ......................................................................... 109 

Limit check ....................................................................... 140 

ACLR .............................................................................. 77 

Limit lines ................................................................. 139, 240 

LTE .......................................................................... 324, 342 

carrier frequency error .................................................. 339 

cell ID ........................................................................... 336 

channel bandwidth ........................................................ 336 

cylic prefix ..................................................................... 336 

EVM ..................................................................... 339, 353 

MIMO............................................................................ 338 

power ........................................................................... 327 

reference signal ............................................................ 329 

subframe configuration ................................................. 337 

synchronization ............................................................. 329 

MAC ................................................................................ 305 

Manual span .................................................................... 202 

Marker ..................................................................... 129, 239 

automatic positioning .................................................... 131 

delta marker.................................................................. 130 

distance ........................................................................ 135 

format ........................................................................... 233 

functions ....................................................................... 134 

list ................................................................................. 130 

mode ............................................................................ 233 

position ................................................................. 130, 135 

removal ......................................................................... 132 

search limit ................................................................... 133 

selection ....................................................................... 131 

Smith chart ................................................................... 233 

spectrogram.................................................................. 100 

type .............................................................................. 131 

Marker list 

AM modulation depth ...................................................... 86 

harmonic distortion ......................................................... 84 

spectrogram.................................................................. 100 

Mathematics .................................................................... 128 

Max hold .................................................................. 124, 262 

Max peak ................................................................. 125, 253 

Measurement ................................................................... 118 

ACLR .............................................................................. 70 

AM modulation depth ...................................................... 85 

audio demodulation ...................................................... 136 

cable loss (NA) ............................................................. 230 

carrier-to-interference ................................................... 168 

carrier-to-noise ............................................................. 167 

channel power ................................................................ 59 

directional power sensor ............................................... 154 

distance-to-fault ............................................................ 193 

electrical length ............................................................. 231 

frequency counter ......................................................... 134 

group delay ................................................................... 230 

harmonic distortion ......................................................... 83 

isotropic antenna .......................................................... 104 

magnitude ..................................................................... 229 

n dB down .................................................................... 135 

noise power density ...................................................... 134 

occupied bandwidth ........................................................ 63 

phase ........................................................................... 229 

power sensor ................................................................ 149 

reflection ....................................................................... 192 

reflection (VV) ............................................................... 244 

reflection coefficient ...................................................... 230 

reflection scalar ............................................................ 221 

reflection vector ............................................................ 227 

scalar ............................................................................ 219 

Smith chart ................................................................... 230 

spectrogram ................................................................... 93 

spectrum analyzer .......................................................... 58 

spectrum emission mask ................................................ 79 

spurious emissions ......................................................... 87 

TDMA power................................................................... 67 

transmission (VV) ......................................................... 243 

transmission scalar ....................................................... 219 

transmission vector ....................................................... 224 

vector ........................................................................... 223 

vector voltmeter .................................................... 241, 245 

VSWR .......................................................................... 230 

Measurement format ......................................... 196, 229, 245 

Measurement setup ........................................................... 21 

Measurement wizard.......................................................... 46 

dataset ........................................................................... 47 

evaluation ....................................................................... 57 

measurement set ............................................................ 47 

measurements ................................................................ 54 

Memory trace ........................................................... 128, 235 

Menus .............................................................................. 370 

DTF ...................................................................... 386, 394 

general ......................................................................... 370 

maps ............................................................................ 392 

network analyzer .......................................................... 379 

power meter ................................................................. 383 

receiver......................................................................... 389 

spectrum analysis ......................................................... 372 

Midamble ......................................................................... 312 

MIMO ............................................................................... 338 

Min hold ................................................................... 124, 262 

Min peak .......................................................................... 125 

Multiple traces ................................................................. 127 

n dB down........................................................................ 135 

NB-IoT 

carrier frequency error .................................................. 352 

cell ID ........................................................................... 351 

power ........................................................................... 345 

Network analysis .............................................................. 208 

Noise power ..................................................................... 134 

Normalization (NA) .......................................................... 212 

Normalization (SA) ............................................................. 76 

NPBCH ............................................................................ 346 

NPSS............................................................................... 346 

NSSS............................................................................... 346 



 R&S FSH Index 

Operating Manual 1173.6275.12 - 39 412 

  

Number of harmonics ......................................................... 84 

Occupied bandwidth .......................................................... 63 

adjust level ..................................................................... 64 

channel bandwidth .......................................................... 65 

power percentage ........................................................... 65 

reference level ................................................................ 64 

span ............................................................................... 66 

standard ......................................................................... 64 

Offset 

frequency ...................................................................... 107 

reference level .............................................................. 112 

Operating mode 

digital modulation .......................................................... 258 

distance-to-fault ............................................................ 189 

network analyzer........................................................... 208 

receiver ......................................................................... 246 

spectrum analyzer .......................................................... 58 

Options .............................................................................. 44 

PBCH .............................................................................. 329 

P-CCPCH ........................................................................ 279 

PCFICH ........................................................................... 329 

PICH ........................................................................ 293, 305 

Playback ............................................................................ 99 

PN offset 

1xEV-DO ...................................................................... 307 

CDMA2000 ................................................................... 301 

PN scanner 

1xEV-DO ...................................................................... 306 

CDMA2000 ................................................................... 298 

Power meter .................................................................... 146 

Power percentage .............................................................. 65 

Power sensor ................................................................... 148 

attenuation .................................................................... 156 

averaging time .............................................................. 150 

directional ..................................................................... 152 

errors ............................................................................ 148 

reference level .............................................................. 150 

standard ....................................................................... 155 

unit ....................................................................... 150, 155 

weighting mode ............................................................ 155 

zeroing.......................................................................... 149 

Preamplifier ............................................................. 113, 261 

Preset ................................................................................ 21 

Preview dataset ................................................................. 41 

Primary transducer........................................................... 143 

P-SCH ............................................................................. 279 

P-SYNC ........................................................................... 329 

Quasi peak ...................................................................... 253 

R&S InstrumentView 

ACLR .............................................................................. 71 

calibration kit ................................................................. 217 

creating standards ................................... 60, 64, 68, 73, 80 

isotropic antenna .......................................................... 105 

spectrum emission mask ................................................ 79 

Radio configuration .......................................................... 297 

RBW ................................................................................ 115 

Receiver .......................................................................... 246 

Record spectrogram .......................................................... 99 

Reference channel ............................................................. 76 

Reference frequency ........................................................ 135 

Reference impedance ...................................................... 234 

Reference level ................................................................ 110 

channel power ................................................................ 60 

digital modulation .......................................................... 260 

directional power sensor ............................................... 155 

occupied bandwidth ........................................................ 64 

offset .................................................................... 112, 261 

power sensor ................................................................ 150 

spectrogram ................................................................... 97 

TDMA power................................................................... 68 

transducer .................................................................... 145 

Reference position ............................................ 110, 205, 238 

Reference power ............................................................. 300 

Reference signal .............................................................. 329 

Reference value....................................................... 204, 237 

Reflection......................................................................... 192 

Resolution bandwidth............................................... 115, 118 

Result summary 

1xEV-DO ...................................................................... 303 

CDMA2000 ................................................................... 291 

GSM ............................................................................. 268 

TD-SCDMA .................................................................. 309 

W-CDMA ...................................................................... 276 

Result table 

spectrum emission mask ................................................ 81 

spurious emission ........................................................... 88 

RF attenuation ................................................................. 112 

Rho 

1xEV-DO ...................................................................... 305 

CDMA2000 ................................................................... 292 

RMS ................................................................................ 126 

RMS (detector) ................................................................ 253 

Rotary knob ....................................................................... 19 

Sample ............................................................................ 126 

Save on event .................................................................... 26 

Scalar measurement ........................................................ 208 

Scaling .............................................................. 111, 204, 238 

horizontal axis ............................................................... 106 

Scrambling code ...................................................... 286, 320 

graphic display .............................................................. 287 

Screen layout ..................................................................... 16 

1xEV-DO ...................................................................... 303 

ACLR .............................................................................. 70 

AM modulation depth ...................................................... 85 

CDMA2000 ................................................................... 291 

channel power ................................................................ 59 

code domain channel table ............................ 283, 296, 315 

code domain power ....................................... 280, 294, 313 

constellation diagram ............................................ 331, 347 

DTF mode .................................................................... 191 

EMF .............................................................................. 361 

EMF analysis ................................................................ 367 

file manager .................................................................... 36 

geotagging .................................................................... 172 

GSM ............................................................................. 268 

harmonic distortion ......................................................... 83 

LTE ............................................................................... 325 

measurement wizard ...................................................... 51 

NB-IoT .......................................................................... 343 

occupied bandwidth ........................................................ 63 



 R&S FSH Index 

Operating Manual 1173.6275.12 - 39 413 

  

power meter.................................................................. 146 

power meter (directional) .............................................. 152 

power meter (pulse) ...................................................... 159 

report generator .............................................................. 57 

resource allocations ...................................................... 334 

segmented sweep ........................................................... 90 

spectrogram.................................................................... 93 

spectrum emission mask ................................................ 79 

spurious emission ........................................................... 87 

TDMA power ................................................................... 67 

TD-SCDMA................................................................... 309 

time domain power ....................................................... 318 

triangulation .................................................................. 172 

w/ active markers .......................................................... 129 

W-CDMA .............................................................. 247, 276 

wizard set editor.............................................................. 48 

Screenshot ........................................................................ 25 

Search limits .................................................................... 133 

Secondary transducer ...................................................... 143 

Signal power 

1xEV-DO ...................................................................... 304 

CDMA2000 ................................................................... 292 

GSM ............................................................................. 269 

LTE ............................................................................... 327 

NB-IoT .......................................................................... 345 

TD-SCDMA................................................................... 311 

W-CDMA ...................................................................... 277 

Single sweep ................................................................... 118 

Smith chart ...................................................................... 231 

Softkey 

new marker ................................................................... 130 

Softkeys ........................................................................... 370 

DTF ...................................................................... 386, 394 

general ......................................................................... 370 

maps ............................................................................ 392 

network analyzer........................................................... 379 

power meter.................................................................. 383 

receiver ......................................................................... 389 

spectrum analysis ......................................................... 372 

Span ........................................................................ 108, 202 

channel power ................................................................ 61 

occupied bandwidth ........................................................ 66 

Spectrogram ...................................................................... 93 

clear ............................................................................... 94 

display configuration ....................................................... 96 

display range .................................................................. 97 

hold ................................................................................ 94 

marker .......................................................................... 100 

playback ......................................................................... 99 

record ............................................................................. 99 

reference level ................................................................ 97 

time line ........................................................................ 100 

Spectrogram colors ............................................................ 96 

Spectrogram history ........................................................... 95 

Spectrum analyzer ............................................................. 58 

Spectrum emission mask ................................................... 79 

adjust settings ................................................................. 81 

result table ...................................................................... 81 

standard ......................................................................... 80 

Spectrum overview .......................................................... 264 

Split screen ...................................................................... 234 

Spreading factor .............................................................. 299 

Spurious emission 

result table ...................................................................... 88 

Spurious emissions ............................................................ 87 

S-SCH ............................................................................. 279 

S-SYNC ........................................................................... 329 

Standard 

ACLR .............................................................................. 73 

channel power ................................................................ 60 

directional power sensor ............................................... 155 

occupied bandwidth ........................................................ 64 

power sensor ................................................................ 155 

spectrum emission mask ................................................ 80 

TDMA power................................................................... 68 

Start/stop frequency ................................................. 108, 202 

Step size .......................................................................... 106 

Subframe configuration .................................................... 337 

Sweep ..................................................................... 118, 125 

Sweep mode ............................................................ 118, 261 

Sweep number......................................................... 119, 124 

Sweep time ...................................................................... 118 

SYNC .............................................................................. 293 

Sync ID 

TD-SCDMA .................................................................. 317 

Synchronization ...........35, 261, 292, 301, 307, 329, 341, 353 

Synchronization signal ............................................. 327, 345 

Tau 

1xEV-DO ...................................................................... 305 

CDMA2000 ................................................................... 293 

TDMA power ...................................................................... 67 

adjust level ..................................................................... 68 

burst length ..................................................................... 68 

reference level ................................................................ 68 

standard ......................................................................... 68 

TD-SCDMA ...................................................................... 308 

carrier frequency error .................................................. 323 

code domain error......................................................... 311 

Gain imbalance ............................................................. 311 

I/Q offset ....................................................................... 311 

power ........................................................................... 311 

result summary ............................................................. 309 

scrambling code ........................................................... 312 

Scrambling code ........................................................... 320 

TD-SCDMA power ........................................................... 312 

THD ................................................................................... 84 

Threshold 

AM modulation depth ...................................................... 86 

Time domain .......................................................67, 109, 119 

Time line .......................................................................... 100 

Total harmonic distortion .................................................... 84 

Total power 

1xEV-DO ...................................................................... 304 

CDMA2000 ................................................................... 292 

GSM ............................................................................. 269 

LTE ............................................................................... 327 

NB-IoT .......................................................................... 345 

TD-SCDMA .................................................................. 311 

W-CDMA ...................................................................... 277 

Trace ............................................................................... 124 



 R&S FSH Index 

Operating Manual 1173.6275.12 - 39 414 

  

Trace (second) ................................................................. 127 

Trace average.......................................................... 124, 262 

Trace mathematics .......................................................... 128 

Trace memory.................................................................. 128 

Trace mode ......................................................124, 262, 264 

Trace selection ................................................................ 127 

Tracking generator ........................................................... 210 

Tracking generator power ................................................ 205 

Traffic activity ............................................ 270, 305, 328, 346 

Training sequence ........................................................... 269 

Transducer .............................................................. 114, 143 

unit ............................................................................... 144 

Transmission channel ........................................................ 73 

Trigger .............................................. 119, 301, 307, 341, 353 

Trigger delay .................................................................... 120 

Trigger level ..................................................................... 121 

Unit .................................................................................. 111 

channel power ................................................................ 62 

directional power sensor ............................................... 155 

power sensor ................................................................ 150 

transducer .................................................................... 144 

User interface .................................................................... 16 

User number .................................................................... 321 

VBW ................................................................................ 116 

Vector measurement ........................................................ 208 

Vertical axis ............................................................. 110, 237 

Video bandwidth .............................................................. 116 

Video trigger .................................................................... 119 

View trace ........................................................................ 124 

Volume ............................................................................ 137 

W-CDMA ......................................................................... 275 

Antenna diversity .......................................................... 288 

carrier frequency error .................................................. 277 

channels ....................................................................... 279 

code domain error......................................................... 278 

EVM ............................................................................. 278 

I/Q imbalance ............................................................... 278 

I/Q offset ....................................................................... 277 

power ........................................................................... 277 

result summary ............................................................. 276 

scrambling code ........................................................... 278 

Scrambling code ........................................................... 286 

spreading factor ............................................................ 299 

Weighting mode ............................................................... 155 

X axis....................................................................... 106, 202 

Y axis....................................................................... 110, 237 

Zero span ........................................................................ 109 

Zeroing ............................................................................ 149 

Zoom ............................................................................... 232 

ZVHView 

cable model .................................................................. 199 

channel table ........................................................ 142, 239 

limit lines ....................................................................... 240 

 


