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R&S®PEVSF1000 Getting started

1.1

1.1.1

Safety information

Getting started

Note: the following chapters are identical to those in the printed R&S EVSF1000 Get-
ting Started manual.

Safety information

The product documentation helps you use the product safely and efficiently. Follow the
instructions provided here and in the following chapters.

Intended use

The R&S EVSF1000 is a level and modulation analyzer intended for installation in flight
inspection aircraft. It performs measurements on instrument landing systems (ILS),
ground-based augmentation systems (GBAS), very high frequency omnidirectional
range (VOR) and marker beacon ground stations. It analyzes air traffic control commu-
nications (ATC COM) signals measured during startup, maintenance and servicing.
The instrument’s mechanical and electrical design and high sensitivity make it ideal for
state-of-the-art flight inspection.

Use the product only for its designated purpose. Observe the operating conditions and
performance limits stated in the data sheet.

Target audience

The R&S EVSF1000 and its documentation is targeted at air navigation service provid-
ers (ANSP), ground inspection service providers, national authorities for air traffic con-
trol, and manufacturers and airport technicians for ILS, GBAS and VOR ground equip-
ment. Users require basic knowledge of ILS, GBAS and VOR ground equipment, as
well as the International Civil Aviation Organization (ICAO) specifications in document
8071, annex 10.

Where do | find safety information?

Safety information is part of the product documentation. It warns you of potential dan-
gers and gives instructions on how to prevent personal injury or damage caused by
dangerous situations. Safety information is provided as follows:

® |n Chapter 1.1.1, "Safety instructions"”, on page 5. The same information is provi-
ded in many languages as printed "Safety Instructions". The printed "Safety
Instructions" are delivered with the product.

® Throughout the documentation, safety instructions are provided when you need to
take care during setup or operation.
Safety instructions

Products from the Rohde & Schwarz group of companies are manufactured according
to the highest technical standards. To use the products safely, follow the instructions
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Safety information

provided here and in the product documentation. Keep the product documentation
nearby and offer it to other users.

Use the product only for its intended use and within its performance limits. Intended
use and limits are described in the product documentation such as the data sheet,
manuals and the printed "Safety Instructions". If you are unsure about the appropriate
use, contact Rohde & Schwarz customer service.

Using the product requires specialists or specially trained personnel. These users also
need sound knowledge of at least one of the languages in which the user interfaces
and the product documentation are available.

Reconfigure or adjust the product only as described in the product documentation or
the data sheet. Any other modifications can affect safety and are not permitted.

Never open the casing of the product. Only service personnel authorized by

Rohde & Schwarz are allowed to repair the product. If any part of the product is dam-
aged or broken, stop using the product. Contact Rohde & Schwarz customer service at
https://www.rohde-schwarz.com/support.

Operating the product

The product is intended for mobile use. The maximum weight of the product is provi-
ded in the data sheet. If the product casing is not waterproof, use an adequate weather
protection to carry the product outdoors with you.

When using the product in a vehicle or aircraft, make sure that the product is properly
secured. If stacking is possible, secure the whole stack of products so that they cannot
fall over and cause injury.

Observe the ambient conditions such as altitude, operating temperature and climatic
loads; see the data sheet.

Due to their exposed location, mobile communications systems are at risk of damage
from lightning. This also poses a risk to persons nearby. Vehicles carrying mobile com-
munications systems require an electrically conductive body, a grounded antenna and
also equipotential bonding that includes the cables routed into the vehicle.

Connecting to power

The product runs on DC voltage. For the specifications of the supply voltage for the
product, refer to the data sheet. Under normal conditions, contact with DC voltage in
this range poses a low risk of electric shock.

Take the following measures for your safety:

® |f you connect the product to an external power supply, use one recommended in
the product documentation.

® |f you connect the product to a battery, observe the safety information delivered
with the battery.

® Before switching on the product, ensure that the voltage and frequency indicated
on the product match the available power source.

® Only use intact cables and route them carefully so that they cannot be damaged.
Also ensure that nobody can trip over loose cables.
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1.1.2

1.1.3

1.2

Documentation overview

Using headphones

Take the following measures to prevent hearing damage. Before using headphones,
check the volume and reduce it if necessary. If you monitor varying signal levels, take
off the headphones and wait until the signal has settled. Then adjust the volume.

Meaning of safety labels

Safety labels on the product warn against potential hazards.

Potential hazard

Read the product documentation to avoid personal injury or product damage.

| >

DC - direct current

Connect to a DC power supply of the specified voltage range.

Labels on the product

Labels on the casing inform about:
® Personal safety, see "Meaning of safety labels" on page 7
® Product and environment safety, see Table 1-1

Table 1-1: Labels regarding product and environment safety

Labeling in line with EN 50419 for disposal of electrical and electronic equipment after the prod-
uct has come to the end of its service life.
|

For more information, see "Disposing electrical and electronic equipment" on page 374.

Warning messages in the documentation

A warning message points out a risk or danger that you need to be aware of. The sig-
nal word indicates the severity of the safety hazard and how likely it will occur if you do
not follow the safety precautions.

CAUTION

Potentially hazardous situation. Could result in minor or moderate injury if not avoided.

NOTICE

Potential risks of damage. Could result in damage to the supported product or to other
property.

Documentation overview

This section provides an overview of the R&S EVSF1000 user documentation. Unless
specified otherwise, you find the documents at:
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1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

Documentation overview

www.rohde-schwarz.com/manual/EVSF1000
Further documents are available at:

www.rohde-schwarz.com/product/EVSF1000

Getting started manual

Introduces the R&S EVSF1000 and describes how to set up and start working with the
product. A printed version is delivered with the instrument.

User manuals and help

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

The contents of the user manual are also available as online help on the
R&S EVSF1000.

Service manual
Describes the performance test for checking compliance with rated specifications, firm-
ware update, troubleshooting, adjustments, installing options and maintenance.

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

Printed safety instructions

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

Data sheets and brochures
The data sheet contains the technical specifications of the R&S EVSF1000. It also lists
the firmware applications and their order numbers, and optional accessories.

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

See www.rohde-schwarz.com/brochure-datasheet/EVSF1000/
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Preparing for use

1.2.6 Release notes and open-source acknowledgment (OSA)

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

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

See www.rohde-schwarz.com/firmware/EVSF1000.

1.2.7 Calibration certificate

The document is available on https://gloris.rohde-schwarz.com/calcert. You need the
device ID of your instrument, which you can find on a label on the rear panel.

1.3 Key features

The R&S EVSF1000 offers the following key features:

® Detailed analysis of ILS, VOR and Marker Beacon ground measurements (based
on ICAO Doc. 8071 and ICAO Annex 10)

® Analysis of air traffic control (ATC) communications signals

® High measurement rate, at 100 data records/s

® Two identical signal processing units for parallel measurement of Localizer and Gli-
depath

® Compact, robust design (ARINC 404)

® Simple remote operation via standard interfaces
® Software options for specific use cases

® Integrated data recording

1.4 Preparing for use

Here, you can find basic information about setting up the product for the first time.

e Unpacking and CheCKING......ccoiiiiiiiiii s e e e e e e e e e e e e e e e e e e eeeaaeaees 10
L J Wi o =T T =T Y/ 1T TS 10
o  Setting Up the ProdUCT.........uiiiiiieee e 10
®  CONNECHNG 10 POWET....eiiiiiiiiiiiie ettt s e e et e e e e anes 13
e Starting and shutting down the R&S EVSF1000.......ccccoeiiiiiiiiiciiiiiieeeee e 15
e Connecting devices for signal input and output..........cccceviiiiiiiiiiieeeeee 15
L J ©o) =1 11 g To I (o T8 0 SR 16
e Setting up a data link (Wi-Fi) connection............cooooiiii e 17
e Performing an autocalibration...........c.ooiieiiiii 18

User Manual 1178.6410.02 — 08 9


http://www.rohde-schwarz.com/firmware/EVSF1000
https://gloris.rohde-schwarz.com/calcert

R&S®PEVSF1000 Getting started

Preparing for use
1.4.1 Unpacking and checking

1. Unpack the R&S EVSF1000 carefully.

2. Retain the original packing material. Use it when transporting or shipping the prod-
uct later.

3. Using the delivery notes, check the equipment for completeness.

The instrument comes with the following accessories:
e Printed Getting Started manual

4. Check the equipment for damage.

If the delivery is incomplete or equipment is damaged, contact Rohde & Schwarz.

1.4.2 Lifting and carrying

The handle on the front of the R&S EVSF1000 is designed to move, lift or carry the
instrument. Do not apply excessive external force to the handle.

1.4.3 Setting up the product

The R&S EVSF1000 was designed for installation in flight inspection aircraft. Even the
movement caused by transportation or mobile use does not impair its functioning. You
can also set up the R&S EVSF1000 on a benchtop, for example to prepare the

R&S EVSF1000 for mobile use.

See also:

® ‘"Intended use" on page 5

1.4.3.1 Mounting the R&S EVSF1000 in a rack

The R&S EVSF1000 is meant for use in a flight inspection plane. Make sure that the
product is properly secured. For a stable setup, you can connect the R&S EVSF1000
to an optional installation tray that you insert in the flight inspection rack.

Using the connector plate, you can remove and replace the R&S EVSF1000 quickly
and easily. While the tray remains connected to the aircraft permanently, you can
remove the R&S EVSF1000 quickly and easily, without having to disconnect all cables
from the instrument individually.

This setup requires an R&S EVSF1000 with the following options:

® Slide-in hardware (R&S EVSF1-B4)

® |nstallation tray with connector (R&S EVSF1-Z1)

O The 60 mm perforations allow you to mount external fans to the tray.
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Preparing for use

To prepare the rack

» NOTICE! Insufficient airflow can cause overheating and damage the product.
Design and implement an efficient ventilation concept for the rack.

To mount the R&S EVSF1000 on an installation tray

1. Insert the installation tray into the flight inspection rack. Make sure it lies in the rack
straight and securely.

2. Fasten the tray in the rack by inserting 5 mm flat-head screws from the top of the
tray through the rack. Use only the indicated perforations for rack-mounting to
ensure the mechanical strength of the tray.

Figure 1-1: Perforations for installation in the rack

a) Fasten 3 screws through the perforations on the left as shown in Figure 1-1.

b) Fasten 3 screws through one of the two rows on the right.

c) Tighten all screws with a tightening torque of 1.2 Nm to secure the tray in the
rack.

3. Connect the ARINC connector of the tray to the board power supply and any other
devices required for signal input or output, such as the receiving antenna, the GPS
receiver, or the PPS signal.

For a description of the pin assignment, see Table 1-2.

4. Place the bottom of the R&S EVSF1000 on top of the installation tray.
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Preparing for use

5. Insert the ARINC connector of the tray to the female connector on the
R&S EVSF1000.

Note: The R&S EVSF1000 does not have a power (On/Off) switch. When you
apply voltage to the ARINC connector, the R&S EVSF1000 starts immediately.

6. Make sure the curved offsets of the metal plate on the instrument lay securely on
the knobs at the front of the tray.
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1.4.3.2

144

1.4.41

Preparing for use

7. Fasten the knobs on the tray manually by twisting them clock-wise.

The instrument is ready for operation.

Placing the R&S EVSF1000 on a bench top

To place the R&S EVSF1000 on a bench top
1. Place the product on a stable, flat and level surface.

2. CAUTION! The top surface of the product is too small for stacking. If you stack
another product on top of the product, the stack can fall over and cause injury.

If you want to save space, mount several products in a rack.

_Q

Connecting to power

The R&S EVSF1000 is equipped with a DC power supply connector on the rear panel
of the instrument that can be connected to the board power of an aircraft.

For use outside an aircraft, you can use an optional AC/DC power supply unit.

For safety information, see "Connecting to power" on page 6.

e Connecting the R&S EVSF1000 to an external DC power source...........c.ccccuvuee... 13
e Connecting the R&S EVSF1000 t0 AC POWET.......coviiviiiieiniiiciiiieieeeeeeeeeaeeaeeeeeennns 14

Connecting the R&S EVSF1000 to an external DC power source

You can connect the R&S EVSF1000 to an external DC power source, such as the
board power of the flight inspection plane or the drone. The power supply must provide
a voltage of 11 V DC to 32 V DC.

The R&S EVSF1000 is inline with DO-160G, section 16, category A. For a minimum
input of 20 V DC, the R&S EVSF1000 sustains a 200 ms DC power interruption without
rebooting.

If the external power supply unit supplies safety extra-low DC voltage (SELV) to the
instrument, be sure to meet the requirements for reinforced/double insulation in
accordance with DIN/EN/IEC 61010 (UL 3111, CSA C22.2 No. 1010.1) or DIN/EN/IEC
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Preparing for use

60950 (UL 1950, CSA C22.2 No. 950). Provide current limitation in accordance with
DIN EN 61010-1 appendix F2.1.

Connect the R&S EVSF1000 to an external DC power source as follows:

1. Connect a 3-pin XLR connection cable to the Power supply connector on the back
of the instrument (see Chapter 1.5.2.1, "Power supply", on page 22).

2. Inserta 3 AT fuse to protect the connection between the instrument and the exter-
nal DC power source against excessive current. A short-circuit can damage the
instrument or power supply unit.

3. Connect the XLR connection cable to the DC power supply.
If you have to extend the cable, ensure that the entire cable has a cross-section of
at least 1.5 mm?2.

The R&S EVSF1000 does not have a power (On/Off) switch. When you apply board
power, the R&S EVSF1000 starts immediately.

Disconnecting from power

When you interrupt the supply voltage from a level of 20 V or more, the

R&S EVSF1000 continues to work for approximately 300 ms. It is powered by internal
backup capacitors, intended to bridge short power failures in an aircraft installation.
During this time, the current measurement settings and the latest error log data are
saved to the internal flash memory.

» To disconnect the R&S EVSF1000 from power, disconnect the XLR connection
cable from the DC power supply.

1.4.4.2 Connecting the R&S EVSF1000 to AC power

If you need to operate the R&S EVSF1000 outside an aircraft, you can use an AC/DC
power supply unit, available as an accessory. When connecting to an AC power supply,
only use the R&S EVSG1-Z8 Power supply.

Connect the R&S EVSF1000 to AC power as follows:

1. Connect the DC connector on the AC/DC power supply unit to the Power Supply
connector on the back of the R&S EVSF1000 (see Chapter 1.5.2.1, "Power sup-
ply", on page 22).

2. Plug the AC power cable into the AC/DC power supply connector. Only use the AC
power cable delivered with the power supply unit.
The required ratings are indicated next to the AC power connector and in the
power supply unit's data sheet.

3. Plug the AC power cable into a two-pin power outlet with ground contact.

The green operating LED of the AC/DC power supply connector lights up.
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Preparing for use

The R&S EVSF1000 does not have a power (On/Off) switch. When you apply volt-
age to the Power Supply connector, the R&S EVSF1000 starts immediately. The
green Power LED on the front panel of the R&S EVSF1000 lights up.

Disconnecting from power

When you interrupt the supply voltage from a level of 20 V or more, the

R&S EVSF1000 continues to work for approximately 300 ms. It is powered by internal
backup capacitors, intended to bridge short power failures in an aircraft installation.
During this time, the current measurement settings and the latest error log data are
saved to the internal flash memory.

Risk of losing settings

If the power interruption occurs at a power level under 20 V, the R&S EVSF1000 does
not save the settings.

In particular, if you operate the R&S EVSF1000 using an AC/DC power supply and the
AC power supply is interrupted, the DC power decreases slowly. In this case, the
R&S EVSF1000 detects the power failure too late and cannot save the settings.

To ensure a controlled shutdown:
1. Disconnect the R&S EVSF1000 from the DC power supply.

2. Disconnect the AC power supply.

1.4.5 Starting and shutting down the R&S EVSF1000
The R&S EVSF1000 does not have a power (On/Off) switch. When you apply voltage
to the power supply connector, the R&S EVSF1000 starts immediately.

To shut down the R&S EVSF1000, disconnect it from the power supply. Note the infor-
mation concerning power interruption provided in Chapter 1.4.4, "Connecting to
power", on page 13.

1.4.6 Connecting devices for signal input and output

1. Connect the RF input connector (RX1 IN/RX2 IN) with the receiving antenna (see
Chapter 1.5.2.2, "RX1 in / RX2 in", on page 23).

2. Connect any other required connectors for input or output, such as GPS or PPS
signals (see Chapter 1.5.2.4, "RS-232 GPS", on page 23 and Chapter 1.5.2.5,
"PPS in", on page 23).
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Preparing for use

1.4.7 Connecting to LAN

You can connect the instrument to a LAN for remote operation via a remote device. For
details on the connector, see Chapter 1.5.2.3, "LAN (ethernet)", on page 23.

Provided the network administrator has assigned you the appropriate rights and adap-
ted the Windows firewall configuration, you can use the interface, for example:

® To stream measurement data from the R&S EVSF1000 to a connected device

® To access or control the measurement from a remote computer using a VNC client
® To connect external network devices (e.g. printers)

Risk of network failure

Consult your network administrator before performing the following tasks:
® Connecting the instrument to the network

® Configuring the network

® Changing IP addresses

® Exchanging hardware

Errors can affect the entire network.

1. Connect the R&S EVSF1000 to the LAN via the LAN interface on the right panel of
the instrument.

2. Start a VNC client on the connected remote device.

3. Enter the IP address of the R&S EVSF1000. The default address is the static IP
address 10.255.255. 98. Note that without a DHCP server, the network adapter
on the remote device must an use IP address within the same TCP/IP netmask.
(Usually, that means only the last number of the IP address differs.)

The used IP address is indicated in the "Setup" menu on the R&S EVSF1000 dis-
play.

O When using DHCP, the IP address is assigned to the devices dynamically. In this case,
= if a dynamic name server (DNS) is available, you can use the permanent instrument
name to access the R&S EVSF1000. The default instrument name is
EVSF<serial number>, for example, EVSF1000-123456. For information on deter-
mining the serial number, see Chapter 1.5.2.12, "Device ID", on page 26.

For more information on LAN configuration, see Chapter 8.3, "LAN (remote) settings",
on page 211.
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Preparing for use

1.4.8 Setting up a data link (Wi-Fi) connection

The R&S EVSF1000 can be equipped with an optional data-link-module (Wi-Fi,
R&S EVSD1-Z5 Data-link-module (Wi-Fi)). Thus, you can configure the

R&S EVSF1000 as a Wi-Fi access point for wireless communication from a remote
device.

To connect the optional data-link-module (Wi-Fi)

1. Plug the provided USB-A to USB-C adapter cable in one of the USB-A connectors
on the R&S EVSF1000.

2. Connect the other end of the adapter cable in the USB-C connector on the data-
link-module (Wi-Fi).

3. Connect the provided data-link antennas to the RP-SMA connectors on the data-
link-module (Wi-Fi).

To set up a data link (Wi-Fi) connection

Before you start the R&S EVSF1000, connect the data-link-module (Wi-Fi) to the
R&S EVSF1000. Otherwise, the R&S EVSF1000 does not determine the IP informa-
tion automatically.

1. Switch on the R&S EVSF1000.

The R&S EVSF1000 is configured as a Wi-Fi access point using a DHCP server.
By default, the following settings are defined.

EVSD900252
R§S00252
1 [LAGH: Wi-F &)

Lo
DE
192.968.1.1
255.255.255.0
192.768.1.2

OM CH:1 WIDTH:20MHz

2. Usually, you can access the R&S EVSF1000 using the default IP address and Wi-
Fi password without further configuration. The default IP addressis 192.168.1.1.
The default Wi-Fi password is RS<serial number>, €.g. RS123456. For infor-
mation on determining the serial number, see Chapter 1.5.2.12, "Device ID",
on page 26.

If necessary, configure the data link information for your network.
For details, see Chapter 8.4, "Data link (Wi-Fi) settings", on page 215.
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Instrument tour

1.4.9 Performing an autocalibration

After setting up the R&S EVSF1000, perform an autocalibration to ensure the accuracy
of the measurements. After initial setup, it is recommended that you perform an auto-
calibration every 2 months or if the difference of the environment temperature changes
by more than 10 °C.

If valid data for automatic calibration is not available, the message "UNCAL" is dis-
played in the status line of the R&S EVSF1000 display.

To perform an autocalibration, you require remote access to the instrument via LAN.
For details see Chapter 1.6, "Operating basics", on page 27.

To perform an autocalibration

Before performing an autocalibration, make sure that the instrument has reached its
operating temperature (after about 15 minutes of operation; for details, refer to the data
sheet).

A message in the status bar ("Instrument warming up...") indicates that the operating
temperature has not yet been reached.

During the autocalibration procedure, do not apply any input signal to the
R&S EVSF1000.

1. Using the VNC viewer, select [n] > [F8] > [F1]
2. Select "Start Autocal".
3. Press [Enter].

The "Setup - CAL" display shows the status for each calibration step. When com-
pleted, after a few minutes, all entries must have the status "OK".

For more information on autocalibration, see "Auto-Calibration (Cal)" on page 220.

1.5 Instrument tour

1.5.1 Front panel

This chapter describes the front panel, including all function keys and connectors.
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Getting started

1.5.1.1

Instrument tour

EVSF1000
V/UHF Nav/Flight Analyzer

- AF Qut

)
w

Figure 1-2: R&S EVSF1000 - Front panel view

1 = Display
2 = USB connectors
3 = AF Out
4 = Carrying handle

Display

The display shows a basic set of measurement and configuration settings, including
the currently used IP address for remote access.
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Instrument tour

1.5.1.2 USB connectors

The front panel provides two female USB connectors (USB-A, 2.0 standard) to connect
devices like a memory stick or a USB keyboard.

The memory stick is used to store and reload instrument settings, to perform software
updates and to export measurement data.

A standard USB keyboard can be used to configure the basic TCP/IP parameters.
For details, see Chapter 1.6.1, "Basic configuration and status display", on page 27.

1.5.1.3 AF out

Connector for a headset with a 3.5 mm jack plug.

1.5.1.4 Carrying handle

The carrying handle is used to insert and remove the R&S EVSF1000 from the flight
inspection rack. You can also lift and carry the instrument by the handle.
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1.5.2 Rear panel

& EYSFION
1D: 1330.0008K02-700001-Xq
C € v/UNF NAY/FLIGHT ANALYZE

IIIIHIHIIIIIIIIIIIIILHI

c us
LR114 196

Power Supply
DC10.28V
Max.3A ===

Figure 1-3: R&S EVSF1000 - Rear panel view (basic model, without R&S EVSF1-B4 option)

1 = Power Supply

2=RX2In

3 =LAN

4 = RS-232 GPS

5 = Device ID with serial number and other labels
6 =PPS In

7=RX1In
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If the R&S EVSF1000 is provided with the optional slide-in hardware R&S EVSF1-B4
installed, the rear panel has an ARINC connector instead of the individual connectors.
See Chapter 1.5.2.6, "Optional ARINC connector", on page 23.

Porever Eupplp

o3

Figure 1-4: R&S EVSF1000 - Rear panel view with ARINC connector (slide-in option R&S EVSF1-B4)

For the specification of the following interfaces, see the R&S EVSF1000 data sheet.

L I o 1V = U o] o) Y7 22
L I G I 1o T 0 O o TP 23
O LAN (EIhernet). ..ot 23
@ RS-232 GPS... i a e et e e e s rar e e e e arraraaeaanns 23
L I o o PSP 23
e  Optional ARINC CONNECION........uuuiiiiiiiiieie et e e rerr e e e e e e e e e s e ssannenes 23
e LF in (baseband/low freQUENCY INPUL........cccuviiiiiiiiiiee e 25
e Demod out (baseband QULPUL)......cccceii e 25
L I o TU | S USRS 26
L R I T T 1= | o U 26
®  IP-AdAress SEIECL..... . e e 26
O DEVICE D 26

1.5.2.1 Power supply

XLR connector for an external DC power source (11 V DC to 32 V DC).
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For details, refer to "Connecting to power" on page 6 and Chapter 1.4.4, "Connecting
to power", on page 13.

1.5.2.2 RX1in/RX2in

The RX input connectors are 50 Q N connectors. Use the RX inputs to connect a
receiving antenna (max. +13 dBm) to the R&S EVSF1000 for RF signal input.

1.5.2.3 LAN (ethernet)

Operate the R&S EVSF1000 remotely using the LAN connection (Fast Ethernet). The
LAN connection can also be used to stream measurement data (TCP port 8000; for 1/Q
data: 8001 (RX1) or 8002 (RX2)). The data transfer rate is 100 Mbit/s.

Using a VNC viewer, you can perform hardkey and softkey tasks on the
R&S EVSF1000 in a LAN via shortcuts on a remote keyboard.

For details about remote control, see Chapter 9, "Remote commands", on page 228.

1.5.24 RS-232 GPS
2-port RS232, 9-pin D-Sub connector for a GPS receiver providing NMEA protocol
data. The NMEA protocol data is displayed and stored with the recorded data.

If R&S EVSF1-B4 is installed, the RS-232 GPS interface is integrated in the ARINC
connector (see Chapter 1.5.2.6, "Optional ARINC connector", on page 23).

1.5.2.5 PPSin

SMA connector with 1 MQ impedance. Provides a PPS signal from an external GPS
device for precise synchronization during data logging.

If R&S EVSF1-B4 is installed, the PPS In interface is integrated in the ARINC connec-
tor (see Chapter 1.5.2.6, "Optional ARINC connector”, on page 23).

1.5.2.6 Optional ARINC connector

This connector is available with option R&S EVSF1-B4 only.

Optionally, the R&S EVSF1000 can be provided with an ARINC connector on the rear
panel instead of the individual connectors in the standard model (see Figure 1-4). This
connector allows you to slide the R&S EVSF1000 out of a flight inspection rack easily
without having to disconnect all cables from the instrument individually.

The ARINC connector provides connections to all input and output provided by con-
nectors on the standard R&S EVSF 1000, and some additional signals.
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Figure 1-5: Pin assignment of ARINC connector

Table 1-2: Pin assignment of ARINC connector

Pin Signal Description Cable type
1 SPEAKER+/ Speaker/Audio out (AF Out) single, AWG 20-24
AUDIO
2 SPEAKER-/ Speaker/Audio GND (AF Out) single, AWG 20-24
AUDIO_GND

3 ADR_SEL_IN IP-Address-Select single, AWG 20-24

4 ETH_DO- LAN (Ethernet) 4x2 twisted paired, AWG
20-24

5 ETH_DI- LAN (Ethernet) 4x2 twisted paired, AWG
20-24

6 USB_VBUS USB 5V 2x2 twisted paired, AWG
20-24

7 USB_D+ USB Data+ 2x2 twisted paired, AWG
20-24

8 V_DCIN_GND Power single, AWG 16-20

9 V_DCIN_+28V Power single, AWG 16-20

10 GND Signal GND single, AWG 20-24

1" TRIGGER_IN Trigger-Input single, AWG 20-24

12 ETH_DO+ LAN (Ethernet) 4x2 twisted paired, AWG
20-24

13 ETH_DI+ LAN (Ethernet) 4x2 twisted paired, AWG
20-24

14 USB_GND USB GND 2x2 twisted paired, AWG
20-24

15 USB_D- USB Data- 2x2 twisted paired, AWG
20-24
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Pin Signal Description Cable type

16 BB-OUT Baseband-Output (Demod Out) RG 316, AWG 20-24

17 GND Signal GND single, AWG 20-24

18 PPS_IN PPS-IN RG 316, AWG 20-24

19 GPS_5V_SUPPLY | GPS RX/ANT-Supply single, AWG 20-24

20 GPS_CTS RS232-GPS single, AWG 20-24

21 GPS_RTS RS232-GPS single, AWG 20-24

22 GPS_TXD RS232-GPS single, AWG 20-24

23 V_DCIN_GND Power single AWG 16-20

24 V_DCIN_+28V Power single AWG 16-20

25 BB-IN Baseband-Input (LF-IN) single, AWG 20-24

26 GPS_GND RS232-GPS single, AWG 20-24

27 GPS_PPS_IN RS232-GPS PPS-IN single, AWG 20-24

28 GPS_RXD RS232-GPS single, AWG 20-24

29 RX1 (coaxial inlay) | RX1 Antenna RG 223/ RG 142/ RG 400,
AWG 20-24

30 spare spare RG 223/ RG 142/ RG 400,
AWG 20-24

31 spare spare RG 223/ RG 142/ RG 400,
AWG 20-24

32 RX2 (coaxial inlay) | RX2 Antenna RG 223/ RG 142/ RG 400,
AWG 20-24

1.5.2.7 LF in (baseband/low frequency input

This connector is available with option R&S EVSF1-B4 only.

Provides an AF signal or signals with a very low IF (<25 kHz) to the R&S EVSF1000
for further analysis of typical AF parameters. Furthermore, LF input allows for analysis
of non-directional beacon (NDB) signals from 190 kHz to 1750 kHz.

When using the R&S EVSF1-Z2, use the BNC connector, 50 Q/20kQ.
Analyzing LF input requires option R&S EVSG1-K7 LF-Analysis.

1.5.2.8 Demod out (baseband output)

This connector is available with option R&S EVSF1-B4 only.

Outputs a demodulated (baseband) signal for connected devices, for example an oscil-
loscope.

When using the R&S EVSF1-Z2, use the BNC connector, 50 Q/20kQ.
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1.5.2.9 AF out

This connector is available with option R&S EVSF1-B4 only.

Provides AF output to connected headphones or a loudspeaker (optimized for 8 Q).
When using the R&S EVSF1-Z2, audio output is sent to the speaker.

1.5.2.10 Trigger in

This connector is available with option R&S EVSF1-B4 only.

Provides an external trigger for data recording. The voltage level is 3.3 Vto 12 V. The
typical input impedance is 1 MQ.

When using the R&S EVSF1-Z2, use the BNC connector, 50 Q/20kQ.

1.5.2.11 IP-Address select

This connector is available with option R&S EVSF1-B4 only.

Determines which of two possible IP addresses is used, to distinguish between two
instruments in a single rack.

(See "TCP/IP Address" on page 214).
If this pin is not connected, the address configured as "TCP/IP Address 1" is used.

If this pin is connected to ground, the address configured as "TCP/IP Address 2" is
used.

1.5.2.12 Device ID

The unique device identifier is provided as a barcode sticker on the rear panel of the
R&S EVSF1000.

It consists of the device order number and a serial number.

&> 1D: 1419.0035K02 -102030.- Zd  series numbe:

o The serial number is used to define the default instrument name, which is:

<Type><variant>-<serial_number>
For example, EVSF1000-123456.
The instrument name is required to establish a connection to the instrument in a LAN.
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1.5.3 Accessories

Following accessories are available for rack installation:

® Slide-in option (R&S EVSF1-B4)
Provides an ARINC connector on the rear panel of the R&S EVSF1000 which can
be connected to the rack tray (R&S EVSF1-Z1 with connector).
While the tray remains connected to the aircraft permanently, you can remove the
R&S EVSF1000 quickly and easily, without having to connect and disconnect the
instrument from the power supply and other devices.

® |nstallation tray with connector plate (R&S EVSF1-Z1)
Allows you to mount the instrument in a flight inspection rack securely.
Using the connector plate, you can remove and replace the R&S EVSF1000
quickly and easily.

® Service adapter (R&S EVSF1-Z2)
The service adapter combines an ARINC connector with the common connectors
provided on the rear panel of a conventional R&S EVSF1000. It allows you to con-
nect a power supply and any other signal input and output devices to a
R&S EVSF1000 with the slide-in hardware outside an aircraft.

1.6 Operating basics

The R&S EVSF1000 is designed for flight inspection and is thus optimized for remote
operation, via predefined commands. It does not have a graphical user interface for
manual interaction.

Nevertheless, the instrument can also be controlled manually, by simulating a user
interface on a remotely connected device, and using a connected keyboard. Basic
operation and status information is also available on a mini display directly on the
R&S EVSF1000.

1.6.1 Basic configuration and status display
To connect to the R&S EVSF1000 from a remote device, you require connection infor-
mation, such as the IP address. It is also helpful to obtain the operating status of the

instrument before connecting to it. This basic information is displayed in the mini dis-
play directly on the R&S EVSF1000.
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RX1: GBAS
F: 116.42500 MHz Tref: PPS

A[B|C|DJI=]F JIEflH

L[dBm]min-126.0 max -65.4

RX2: ILS LOC

CGH: 46Y F: 110.9500 MHz

DDM: 01215 SDM:40.49 %
LEY: -53.18 dBm ID:IFSE

NET. DHCP: On
IP: 172.23.226.272
CLIENT:

HW: OK GPS GPS

28.11.2018 12:50:57

Figure 1-6: R&S EVSF1000 mini display

The following information is displayed in the mini display.

Measurement information for each receiver board (RX1/RX2)

In addition to the current measurement mode, measurement-specific information is
provided.

For example, for "ILS LOC" mode (see Chapter 4.1.3, "ILS localizer and glidepath
measurements and results", on page 44):

® "CH" : Receiver channel

® "F": Receiver frequency

e "DDM":ILS DDM

"SDM" : ILS SDM

"LEV" : Currently measured power level

e "ID": Decoded ID of transmitter

For details on GBAS/SCAT-I measurement information in the status display, see Chap-
ter 6.2, "GBAS/SCAT-I status display", on page 159.
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Network settings (NET)

See Chapter 8.3, "LAN (remote) settings", on page 211
e "DHCP" : DHCP usage

e "IP":IP address of the R&S EVSF1000

e "CLIENT" : IP address of connected client

Operating status of the R&S EVSF1000

See Chapter 8.6, "Instrument configuration and operating status settings", on page 220
e "HW" : Hardware status("OK"/"ERROR")
e "GPS" : Availability of GPS signal

Current date and time

1.6.2 Basic connection settings

To operate the R&S EVSF1000 from a remote device, you require connection informa-
tion.

By default, the R&S EVSF1000 is set to use the static IP address 10.255.255.98.
The assigned IP address and DHCP state of the R&S EVSF1000 is provided in the
mini display on the front panel.

Use this IP address for the initial connection from a remote device to the
R&S EVSF1000.

When using DHCP, the IP address is assigned to the devices dynamically. In this case,
if a dynamic name server (DNS) is available, you can use the permanent instrument
name to access the R&S EVSF1000. The default instrument name is

EVSF<serial number>, for example, EVSF1000-123456. For information on deter-
mining the serial number, see Chapter 1.5.2.12, "Device ID", on page 26.

To change the settings, see Chapter 8.3, "LAN (remote) settings", on page 211.

1.6.3 Manual operation from a VNC viewer

You can operate the R&S EVSF 1000 manually from a connected PC using a keyboard.

You merely require a VNC viewer application, of which a variety is available on the
Internet free of charge.

Using a VNC viewer application, you simply connect to the instrument, defined by its IP
address. The display of the R&S EVSF1000 is shown on the control PC. The keys and
other graphical user interface elements are operated using associated keyboard short-
cuts on the connected keyboard.
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Operation via VNC is not possible during remote control (indicated by "Remote" in the
status bar). To switch from remote control to manual operation, press [ESC].

Access to the R&S EVSF1000 via VNC can be protected by a password. In this case,
enter instrument as the password in the login window.

(See also Chapter 8.3, "LAN (remote) settings", on page 211.)

1.6.3.1 Understanding the display information

The following figure shows a typical screen display for the R&S EVSF1000. All different
screen elements are labeled. They are explained in more detail in the following sec-
tions.

RX1 ILS LOC CH 18X  Freq 108.1000 MHz _Meaq 1O¢

Att AUTO:Narm N 2F y 1F/2F
00 dB 3.0 kHz MTime 500 €

RE dBm

Sum  -37.466 . ' View

e CRS|CLR

-40.475

Main CRS|CLR

0075 005 0025 0 0025 005

PHI 90/9 1.7
ID Code CGN PHI 150/150 2.94 Spectrum

SDM 90,150 40.00 %

Course Clearance ~ AESpeckr
DDM 90-150 0.0000 DDM 90-150  -0.0000 CRS Freq

SDM 90,150 40.02 SDM 90,150 40.00 -> AFTMD

DLLST: 1 SIZE: 5002 g : (RS Freq

Figure 1-7: R&S EVSF1000 - GUI overview

1 = Measurement settings area (numeric modes only)
2 = Measurement result area

3 = Softkeys to edit settings and activate functions

4 = Status bar

Measurement settings and results area

During a measurement, the available settings are displayed at the top of the screen;
the measurement results at the bottom. If a general instrument setting or data manage-
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ment function is selected, the settings and information are displayed in the main part of
the screen.

Which settings and results are displayed depends on the current measurement or
instrument function. See the following chapters for details:

® Chapter 2, "Measurements and results", on page 37
® Chapter 7, "Data management", on page 198
® Chapter 8, "Common instrument settings", on page 209

Softkeys

Softkeys are virtual function keys whose actual function is defined by the software,
depending on the currently selected measurement mode or key, or both.

m Sometimes, more functions are available than softkeys can be displayed at the same
time. In this case, a second menu of functions is available, indicated by "1/2" and "2/2"
beneath the softkeys in the display.

To switch between the two menus of softkey functions, press the "More softkeys" key
beneath the softkeys on the front panel of the R&S EVSF1000.

Softkeys can perform a function directly, or open a dialog or submenu with further set-
tings and functions. Some softkeys are directly associated with an input field in the
measurement settings area of the window. If the softkey shows a vertical blue line at
the edge, you can edit the value of the corresponding setting directly in the measure-
ment settings area of the window. If the blue line is not shown, the setting is read-only.
To toggle between the edit mode and read-only mode, select the softkey again.

Freq 108.0000 MH:z

Figure 1-8: Softkey with an associated input field

Status bar

The status bar at the bottom of the screen contains information on the operating status
of the instrument.

® Current list of data recording and size of this list
(See Chapter 7.2, "Recording measurement data", on page 200)

® | ocal or remote operation (see Chapter 1.6.4, "Remote control", on page 35)

1.6.3.2 Keyboard commands for operation via a VNC viewer

Keyboard commands (VNC viewer) shows the mapping between the keyboard short-
cuts and the interface elements on the R&S EVSF1000.
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Keyboard Usage

y Preset

c Audio

v Display

b Help

n Setup

m Mode

z Undo

r Redo

PAGE UP Field right

PAGE DOWN Field left

X Screenshot

a Meas

S Config

F1 Softkey 1

F2 Softkey 2

F3 Softkey 3

F4 Softkey 4

F5 Softkey 5

F6 Softkey 6

F7 Softkey 7

: /2 V|
Show additional softkeys

k Trigger

| Single

ESC ESC

0 0

1 1

4 4

7 7

q CH/FREQ

d MTime
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Keyboard Usage
BACKSPACE Back
ENTER Enter

2 2

5 5

8 8

w Ampt
F9 Hz

3 3

6 6

9 9

e BW (Bandwidth)
F10 kHz
F11 MHz
F12 GHz

p Record
i Marker

1.6.3.3 Changing settings and activating functions

All functions available on the R&S EVSF1000 can be accessed using the keys on the
external keyboard. Some keys provide a softkey menu on the display with further func-
tions and settings.

1. Select a key as described in Table 1-3 to activate a function directly, or to display a
softkey menu.

m 2. Select the key for the setting or function as required.
If necessary, select [F8] to switch to the second softkey menu.

The function is activated, or a new window is displayed to view or change specific
settings.

3. To set the focus on a specific setting in the displayed window, scroll through the
individual settings by pressing the Up and Down arrow keys.
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4. Enter a numeric or alphanumeric value as described in Chapter 1.6.3.4, "Entering
data", on page 34.

5. Confirm the new setting and remove the focus by pressing [ENTER].

1.6.3.4 Entering data
You enter data in input fields using the external keyboard, as described in Table 1-3.

Entering numeric parameters
If a field requires numeric input, the keypad provides only numbers.

1. Define the parameter value by doing one of the following:

e Change the currently used parameter value by pressing the Up or Down arrow
keys.
e Enter the parameter value using the keypad.

2. To define the unit, press the corresponding unit key.
The unit is added to the entry.

3. If the parameter does not require a unit, confirm the entered value by pressing
[ENTER] or any of the unit keys.
Entering numbers and (special) characters via the keypad

If a field requires alphanumeric input, use the keypad on the external keyboard. Every
alphanumeric key represents several characters and one number. The decimal point
key (.) represents special characters, and the sign key (-) toggles between capital and
small letters. The assignment of keys to characters is provided in Table 1-4.

1. Press the key once to enter the first possible value.

All characters available via this key are displayed.

2. To choose another value provided by this key, press the key again, until your
desired value is displayed.

3. With every key stroke, the next possible value of this key is displayed. If all possi-
ble values have been displayed, the series starts with the first value again. For
information on the series, refer to Table 1-4.

4. To change from capital to small letters and vice versa, press the sign key (-).

5. After entering a value, wait for 2 seconds to use the same key again.

Entering a blank

» Press the "0" key for 2 seconds.

Correcting an entry
1. Using the arrow keys, move the cursor to the right of the entry you want to delete.

2. Press the [BACK] key.

User Manual 1178.6410.02 — 08 34



R&S®PEVSF1000 Getting started

Operating basics

The entry to the left of the cursor is deleted.

3. Enter your correction.

Completing the entry
» Press [ENTER].

For numeric values, the default unit is appended to the numeric input.
To enter a value using a different unit, select the corresponding key.

Aborting the entry

» Press the [ESC] key.
The previous entry is restored.

Table 1-4: Keys for alphanumeric parameters

Key name Series of (special) characters and number provided

(upper inscription)

7 THQ€¥S$¢

8 ABCS8AZEAC

9 DEF9E

4 GHI4

5 JKL5

6 MNOGNO

1 PQRS1

2 TUV2U

3 WXYZ3

0 <blank>0-@ +/\<>=% &
") #

- <toggles between capital and small letters>

1.6.4 Remote control
You can control the R&S EVSF1000, including data transfer, remotely from another
device using the LAN connection (Fast Ethernet).
See Chapter 1.6.2, "Basic connection settings", on page 29.

Remote control is performed using predefined remote commands which are sent from
the control device to the R&S EVSF1000. The R&S EVSF1000 can also return queried
data to the control device.

For details on the available remote commands, see Chapter 9, "Remote commands",
on page 228.
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While in remote control, the R&S EVSF1000 display indicates "Remote" in the status
bar. During remote control, the instrument is locked for manual operation via VNC. To
return to manual operation, press [ESC].
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2 Measurements and results

The R&S EVSF1000 provides both numerical and graphical results, depending on the
current measurement task.

Different measurement tasks are performed in individual measurement modes, some
of which are optional. The individual measurement modes are described in detail in the
subsequent chapters of this documentation.

If an optional second receiver board (R&S EVSG-B1 Second Signal Processing Unit) is
installed, each receiver board can be configured to perform different measurement
tasks. Thus, you can perform two different measurements on the same input signal
simultaneously. Then you select the receiver board whose results are displayed in the
display settings (see "RX Unit 1 / RX Unit 2" on page 210).

RX Unit 1
Mode
RX Unit 1 RX Unit 2
m LS LOC RX Unit 2
Mode
ILS GP
ILS MB
VOR VOR
om wom
RF Spectrum RF Spectrum

IF Spectrum IF Spectrum
Select

AF Spectrum AF Spectrum
S

AF Time Domain AF Time Domain

GBAS GBAS

NDB

W o wains

Figure 2-1: Measurement mode selection

Measurement modes with numerical results

The following measurement modes provide numerical results:

® |LS LOC mode - determines localizer signal parameters

® |LS GP mode - determines glidepath signal parameters

® |LS MB mode - determines marker beacon signal parameters

® VOR mode (R&S EVSG-K2 VOR analysis) - determines modulation and signal
parameters, as well as voice identifier parameters
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® COM (R&S EVSG-K6 COM analysis) - determines signal parameters from
VHF/UHF communication channels

® NDB mode (R&S EVSG1-K7 LF-Analysis) - analyzes non-directional beacon sig-
nals

Measurement modes with graphical results

The following measurement modes provide graphical results:

® RF Spectrum mode (R&S EVSG-K10 RF spectrum analysis) - displays the power
vs. frequency diagram (spectrum) for a variable frequency range of the input signal

® |F Spectrum mode (R&S EVSG-K10 RF spectrum analysis) - displays an enlarged
view of the spectrum for a fixed frequency of the input signal

® AF Spectrum mode (R&S EVSG-K11 AF spectrum analysis) - displays the spec-
trum of a demodulated RF signal with AM components

® AF Time Domain mode (R&S EVSG-K12 Time domain analysis) - displays the fre-
quency vs. time diagram of the input signal, similar to an oscilloscope

Generally, each mode is configured individually. When you switch modes, the most
recently defined settings for that mode are applied.

However, graphical results can also be displayed directly from the measurement
modes with numeric results. In this case, the settings for the current mode are applied
to the graphical results.

If the original measurement mode analyzes multiple carriers, you must select the car-
rier for which you want to see the graphical results when you switch the mode.

Measurement modes with both numerical and graphical results

The following measurement modes provide both numerical and graphical results:
o R&S EVSG-K4 GBAS analysis - displays measured and decoded information from

GBAS/SCAT-I sequences, frames, and slots, and graphical displays for individual
slots

Remote commands to retrieve results:

GETMDEF on page 230

GETMEAS on page 229

GBAS :GETMDEF on page 326

GBAS :GETMEAS on page 327

Common Numerical Measurement Mode Settings

The following settings are displayed for most numerical measurement modes.

RX D0oard (RXT [ RX2)..cciiiciiiee ettt ettt e et a e e atae e e e e snan e e e s e nnae e e e e nnnreas 39
Y == R =T 0 0 1= o o Yo [PPSR 39
(07 aT=T ol o 1= I (7 o ) T PEERPUR 39
Frequency (FREQ) ...ttt e e e e e e e e e e e e e e s nann e eaeees 39
RF attenuation (ALL).. ... e e e e e e e e e e e ———————— 39
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Channel definition (1F/2F) - ILS LOC and ILS GP mode only..........ccccovvvieeeeniiieeeennne 39
Level COrreCtion (LEV COMT)......uiiii ettt e et e e e ee e 39
Bandwidth (IF BWW).. ...ttt e et e e s s raree e e e e 39
Measurement time (MTIME).....o . ueiiiii e 39

RX board (RX1 | RX2)
The currently active receiver board. See Chapter 3.2, "Receiver board", on page 40.

Measurement mode
The currently active measurement mode on the active receiver board, e.g. "ILS LOC".
See Chapter 3.3, "Measurement mode", on page 41.

Channel (CH)
The receiver frequency channel on the active receiver board according to the ICAO fre-
quency list. See "Channel frequency configuration (CH FREQ)" on page 67.

Frequency (FREQ)
The measured frequency on the active receiver board. See "Channel frequency config-
uration (CH FREQ)" on page 67.

RF attenuation (Att)
The used attenuation mode; see also "RF Mode" on page 69.

Channel definition (1F/2F) - ILS LOC and ILS GP mode only

The ILS Localizer and Glidepath measurements can detect both course and clearance
data simultaneously. Alternatively, the individual channels can be measured only, or
any one or two user-defined frequencies. By default, a wideband measurement is per-
formed. The displayed measurement results depend on the selected channel and fre-
quency configuration.

See Chapter 4.1.4.2, "Channel and frequency configuration", on page 64.

Level correction (Lev Corr)
The applied level correction by a transducer. See "Transducer Correction”
on page 69.

Bandwidth (IF BW)

Bandwidth on which the measurement is performed. Depends on the Channel defini-
tion (1F/2F) - ILS LOC and ILS GP mode only. See Chapter 4.1.4.4, "Bandwidth (BW)",
on page 69.

Measurement time (MTime)

The duration of a single measurement. See Chapter 4.1.4.6, "Setting the measurement
time (MTime)", on page 74.
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Receiver board

3 Configuring the input signal and measure-
ment mode

The following settings are common to all measurement modes. They define which data
is measured and how, and are indicated at the top of the measurement window.

®  INPUL SIgNAl SEHINGS....ciiiiiiiiiccci e e e e e e e e e e araee 40
L Yot AV <Yl o To Y= (o N 40
O MEaSUIrEMENT MOUEB. ... ..ot e et e e e e e et e e e e e e e s e e saaeeenanas 41

3.1 Input signal settings

Access VNC: [n] > [F1]

The following settings configure the receiver signal to be measured by the
R&S EVSF1000.

For some measurement modes, you can switch the type of signal input. See the
description of the individual modes.

Setup 1

Setup - Signal In

Correction RX11n Signal In

LF In Factor
Demoad

Correction RX 1 In/ Correction RX 2 IN....oouueiiiiiieeee et 40

Correction RX 1 In/ Correction RX 2 In
Configures the correction of the RX 1/ RX 2 input signal, respectively (in dB).

This value is subtracted from all levels and compensates effects of upstream lines and
attenuators.

3.2 Receiver board

If a second receiver board is installed (requires the R&S EVSG-B1 Second Signal Pro-
cessing Unit option), each receiver board can be configured to perform different mea-
surement tasks.

To select the receiver board via VNC

1. Press the [m] key on the remote keyboard.
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Measurement mode

2. Press the [PAGE UP] or [PAGE DOWN] keys to toggle between the "RX Unit 1"
and "RX Unit 2".

3. Press [Enter] to confirm the selection.

Remote command:

CH on page 234

3.3 Measurement mode

The measurement mode determines the type of signal for which the measurement is
performed (see Chapter 2, "Measurements and results", on page 37).

To select a measurement mode via VNC
1. Press the [m] key on the remote keyboard.
2. Select the required measurement mode using the arrow keys.

3. Press [Enter] to confirm the selection.

Remote commands:
MODE LOC on page 260
MODE_GP on page 260
MODE_MB on page 293
MODE_VOR on page 300
MODE_COM on page 310
MODE FSCAN on page 338
MODE IFSPECT on page 343
MODE FFT on page 348
MODE SCOPE on page 355
MODE GBAS on page 324

MODE NDB on page 333
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4.1

411

ILS localizer and ILS glidepath (GP) modes

Numeric measurement modes

e ILS localizer and ILS glidepath (GP) MOdES.......ccvvvieeeieiiiiciiiiieeeee e 42
e R&S EVSG-K3 Marker beacon analySiS.........uuucceeeiieieiiiieieeeeeeeceeeeeeeeeveveeaeae 75
o R&S EVSG-K2 VOR @nalysSis......ccooceeeeeiieei et e e 85
0 R&S EVSG-KB COM @NalySiS.....cccuueeeeeiiiiiiaeeeiiieee ettt e eteee et e e e e e e e 105
o Non-directional beacon MOdE.........ccoiiiiiiiiiiiiii e 115

ILS localizer and ILS glidepath (GP) modes

Access VNC: [m] > Down arrow key

The ILS Localizer and Glidepath measurements demodulate the AM components of
the ILS signal and calculate characteristic parameters such as the modulation depth
and frequency or phase for specific components. Furthermore, an FFT is performed on
all components of the AF signal. The resulting AF spectrum allows you to measure the
required components and their distortions (harmonics).

Using the option R&S EVSG1-K7 LF-Analysis, you can also analyze the AF compo-
nents of the ILS signal to determine AF parameters of the carrier.

Furthermore, you can use the LF input to measure signals with a very low intermediate
frequency (<25 kHz). Such signals are provided as output at test points of a transmit-
ter, for example, for tuning purposes.

Remote command:

MODE LOC on page 260

MODE_GP on page 260

L I I Yoz [ =Y o = [ 42
®  Glide SIOPE DASICS..cuuieiiiiiiceeeee e e e e e e e e e e e e e e eeeaaaa—a 43
e |LS localizer and glidepath measurements and results.............cccccceeiiiieiiniiiiennn. 44
e ILS localizer and glidepath configuration..............ccccciiiiiieiiec e 63

Localizer basics

The localizer transmitter is located near the end of the runway (nearest to the start of
the aircraft approach). Typically, horizontally aligned antennas transmit two intersecting
main beams beside one another at carrier frequencies between 108 MHz and

112 MHz. As seen from the approaching aircraft coming in for a landing, the left beam
is usually modulated at 90 Hz and the right beam at 150 Hz.

The information on position is provided after demodulation of the beam signals by eval-
uating the difference in depth of modulation (DDM).

DDM = m(x90) — m(x150)
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ILS localizer and ILS glidepath (GP) modes

The following scenarios are possible:

® Predominance of the 90 Hz beam: the aircraft is too far to the left and must turn to
the right

® Predominance of the 150 Hz beam: the aircraft is too far to the right and must turn
to the left

® The signal strength from both beams is equal: the aircraft is in the center, on the
right course.

Clearance

Course and clearance signals

The landing path is divided into the region further away from the runway, referred to as
the course, and the runway itself, referred to as the clearance. Localizers are posi-
tioned in both areas, however they transmit their ILS signals using different frequen-
cies, one that must travel farther, one for close-up. The frequencies differ only in a few
kilohertz. The aircraft always receives both signals, and cannot (and need not) distin-
guish the two. However, for test purposes, it can be useful to measure the signals indi-
vidually.

Morse code identification signal

The localizer not only allows the aircraft to determine its position, it also provides iden-
tification of the ILS transmitter. The localizer periodically transmits a Morse code at
1020 Hz which uniquely identifies the transmitter. The receiver thus knows that the ILS
is operating correctly and that it is receiving the correct signal. The glide slope station
does not transmit an identification signal.

4.1.2 Glide slope basics

The following description is taken from the Rohde & Schwarz Application Note
1MA193: "Aeronautical radio navigation measurement solutions".

The glide slope transmitter is located near the end of the runway (nearest to the start of
the aircraft approach).
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ILS-Glide Slope
90 Hz

ILS-Localizer 3
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: = g

....... | ideal
Landing
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-
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Figure 4-1: Approach navigation using instrument landing system (ILS)

Typically, vertically aligned antennas transmit two intersecting main beams on top of
one another at carrier frequencies between 329 MHz and 335 MHz. The top beam is
usually modulated at 90 Hz and the beam below at 150 Hz.

The information on position is provided after demodulation of the beam signals by eval-

uating the difference in depth of modulation (DDM). The following scenarios are possi-

ble:

® Predominance of the 90 Hz beam: the aircraft is too high and must descend

® Predominance of the 150 Hz beam: the aircraft is too low and needs to climb

® The signal strength from both beams is equal: the aircraft is in the center, on the
right course.

If there is a predominance of the 90 Hz beam, then the aircraft is too high and must
descend. A predominant 150 Hz means that the aircraft is too low and needs to climb.

4.1.3 ILS localizer and glidepath measurements and results

A single receiver board in the R&S EVSF1000 can measure data at two different
receiver frequencies at the same time. Therefore, the ILS Localizer and Glidepath
measurements can detect both course and clearance data simultaneously, and display
the individual results. Alternatively, the individual channels can be measured only, or
any one or two user-defined frequencies. By default, a wideband measurement is per-
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formed to obtain an initial overview of the input signal and determine the basic signal
characteristics. The displayed measurement results depend on the selected channel
and frequency configuration.

Autotune function

An autotune function is available to determine the precise frequencies of the signal
components automatically. Thus, the demodulation bandwidth can be selected very
precisely. Automatic mode is indicated by "Autotune" in the measurement settings
area, followed by the current processing status.

The autotune process consists of the following steps:

1. "Search": the R&S EVSF1000 searches the input signal for peaks. You can define
a power threshold that the carrier must exceed to be detected ("Carrier Thresh"
on page 67).

2. "Check": the R&S EVSF1000 checks whether the detected peak is a valid ILS sig-
nal, based on the detected modulation and S/N ratio.

A valid signal is indicated by a green DDM measurement result, see "DDM 90-150"
on page 55. In the recorded dataset, the STIOCPM status indicates a "V" for valid
(see "Status flags" on page 63).

3. e "Auto Lock" option (default): "Lock": the R&S EVSF1000 remains tuned to the
valid ILS signal frequency.
The frequency remains locked until:
— You switch measurement modes
— You change the channel or frequency settings
— You select the Find Carrier function.

In this case, a new search starts.

e "Auto Retune" option: "Found": As long as the R&S EVSF1000 determines a
valid ILS signal, it remains tuned to that frequency. If the signal becomes inva-
lid at that frequency, the R&S EVSF1000 returns to the "Search" process.

@ Adapting the frequency in autotune mode

The autotune function sets the measurement filter position such that the detected fre-
quency is in the center of the filter bandwidth. While the frequency is locked, the filter
position remains unchanged. If the bandwidth is narrow and the signal frequency
changes, e.g. due to changes of the transmitter, the signal may no longer be covered
completely by the measurement filter. In this case, the measurement results are distor-
ted. If you assume that the ILS signal frequency has possibly changed, we recommend
performing a new search using the Find Carrier function.

Measurement result views

Due to the large number of different signal parameters, the ILS Localizer and Glidepath
measurements provide multiple views for the measurement results.
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@ Switching from numeric to graphical results

You can display graphical results directly from the ILS Localizer or Glidepath mode by
selecting the softkey in the "Meas" menu. In this case, the settings for the current mea-
surement are applied to the graphical results.

The graphical results are only available for a single carrier. Thus, when you switch to a
graphical measurement mode from an ILS mode, you must select the carrier for which
you want to see the graphical results. When you select the softkey, a submenu is dis-
played to select the carrier.

> AF Spect

CRSEreqdel] | (RS Freq (de

CLR Freg

To return from the graphical results to the ILS Localizer or Glidepath mode, select
"Return" ([F7]).

For details on the graphical results, see:

® Chapter 5.1, "R&S EVSG-K10 RF spectrum analysis", on page 125
® (Chapter 5.2, "IF spectrum analysis", on page 130

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 134
® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 143

RX1 ILS LOC CH 18X  Freq 108.1000 MHz
Att Auto:Low Noise 1Ff2F 2F 16 Loch

Lev Corr 0.0 dB IF BW 3.0 kHz MTime 500 ms

RF dBm

Sum -67.91

67.91 r"r"r'—-"r"r'T"r'T"r"r"r'T'—n_u 1
1240 e : JII

L0,
.me@-w"-ﬂ"ﬁ A s
W ETT

DDM 90-150 R

> RF

Spectrum

0025 0.05 0.075

SDM 90,150
AM 90 Hz Freq 90 Hz 90.00 Hz

AM 150 Hz Freq 150 Hz 150.00 Hz

PHI 90/150 CRS Freq
ID Code

-> AF I:-|:-|"|':L_|'

- ACTRAD
-> AF TMIL

Mains CRs ey

Figure 4-2: ILS Localizer mode main results view
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The following settings are displayed in the measurement settings area of the ILS Local-
izer/ ILS GS mode:

e RXboard ("RX1" | "RX2")
The currently active receiver board. See Chapter 3.2, "Receiver board",
on page 40.

® Measurement mode
The currently active measurement mode on the active receiver board, e.g. "ILS
GP". See Chapter 3.3, "Measurement mode", on page 41.
. IICHII
Receiver frequency channel, see "Channel setup" on page 64
. llFreq"
Nominal measurement frequency of the RF signal, see "Freq" on page 68.
® RF attenuation ("Att")
The used attenuation mode; see also "RF Mode" on page 69.

® Frequency selection "1F/2F"
See "Carrier configuration (1F/2F Config)" on page 65
e "Autotune"
Status of the automatic carrier selection, see "Autotune function" on page 45
e "Lev Corr"
Applied level correction, see "Transducer Correction" on page 69
e "I[FBW"
Measurement bandwidth, see Chapter 4.1.4.4, "Bandwidth (BW)", on page 69

® Measurement time ("MTime")
See Chapter 4.1.4.6, "Setting the measurement time (MTime)", on page 74.
Low frequency (LF In) measurements for ILS signals

Using the option R&S EVSG1-K7 LF-Analysis, you can also analyze the AF compo-
nents of the ILS signal to determine AF parameters of the carrier.

Furthermore, you can use the LF input to measure signals with a very low intermediate
frequency (<25 kHz). Such signals are provided as output at test points of a transmit-
ter, for example, for tuning purposes.
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RX] ILS GP LF In Config GP

Range \ F In Mod - Coupling DC Input RF/LF
: : LF In

02 04 06 0Of

DC 0.0451!.- Vmax{pp] 0.448
p— U_' in I.'.'.Iljuj e
DDM 90150  0.0209 e AF
SDM 90,150 80.32
AM 90 Hz 41.20 0 Freq 90 Hz 90.00 Hz

AM 150Hz 3911 " Freq150Hz  150.00 Hz

PHI 90/150 0.01

Local Mains

Figure 4-3: AF signal analysis in ILS GP mode

For LF input, the following settings are displayed:

e RXboard ("RX1" | "RX2")
The currently active receiver board. See Chapter 3.2, "Receiver board",
on page 40.

® Measurement mode
The currently active measurement mode on the active receiver board, e.g. "ILS
GP". See Chapter 3.3, "Measurement mode", on page 41.
. (llRangell)
Sensitivity of the measurement. See "Range" on page 72.
® LF Input type ("LF In Mode")
See "LF In Mode" on page 71.
® "LF coupling"
AC or DC coupling for LF input, see "Coupling" on page 72
® Measurement Bandwidth ("AF In BW")
Measurement bandwidth for LF input. See "AF In BW" on page 139.

® Resolution bandwidth for LF input ("AF Res BW")
Resolution bandwidth with which the AF signal measurement is performed. See
"IF/AF Bandwidth (Dist/ID)" on page 73.

® Measurement time ("MTime")
See Chapter 4.1.4.6, "Setting the measurement time (MTime)", on page 74.
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Remote command:

VIEW LLZ on page 270

RF level and frequency diSPplay.......c..ooueeeiiiiiiiiiee e 49
[F SPECIIUM PrEVIEW...cciiiiiiiii ettt e e e e e e e e 50
LF level, frequency, and spectrum display...........cccccvuiriiriireeee i e e 51
ILS localizer and glidepath main VIEW..........uucceiiiiiiii e 52
ILS localizer diStOrtion VIEW............eiiiiiiiiiiii e 57
ILS localizer ID @nalySiS VIEW.....c.cooiuiiiiiiiiieee et e 59
ILS localizer reCOrding VIEW..........ceiiiiiiiiiii ittt ettt 62

4.1.3.1 RF level and frequency display

The measured RF power and frequency of the input signal are displayed both numeri-
cally and graphically.

Figure 4-4: RF level display

The following results are provided:

Numeric power level in dBm ("Lev")
For measurements on two frequencies: individual and sum power levels

Measured frequency offset to the nominal frequency in kHz

Numeric frequency offset of measured power

Bargraph indicating the power and a color-coded overload state, where:
— Red: overload state, check message

— Yellow: power approaching overload state

— Green: power in a valid range

If applicable: overload messages
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@ Overload messages
The following messages indicate an overload:

® "RF Overload"
Overload of the input mixer or of the analog IF path.

® "IF Overload"
Overload of the IF signal.

e "ADC Overload"
The dynamic range of the AD-converter is exceeded (clipping).

A combination of these overloads is also possible.

In all cases, set the RF attenuation to normal or low distortion (for RF input), or reduce
the input level.

In recorded data lists, overloads are indicated by an "O", see "Status flags"
on page 63.

Remote commands to retrieve results:
LA? on page 231

RE? on page 231

ILS LOC/GS mode:

FSINGLE on page 284

FCRS on page 284

FCLR on page 284

LCRS on page 285

LCLR on page 285

4.1.3.2 IF spectrum preview

A preview of the measured spectrum (power level vs. frequency) for the IF (intermedi-
ate frequency) signal is provided. The center frequency is the nominal channel fre-
quency. The frequency range shows the measured bandwidth. The power range is
selected such that the noise level remains visible.

ﬁlzll'h-ﬂm"l-lh—’-’kﬂﬂ'h I-I"\'l‘l"«*"fr‘fh"ﬁ\‘-"\'-\!\'-.-\nm
20 4510 5 0 5 10 15 kHz

Figure 4-5: IF spectrum preview
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This preview spectrum allows you to check if the current measurement settings are
appropriate, such as the bandwidth or frequency offsets. For a larger, more detailed
spectrum diagram, select one of the graphical Spectrum modes. If you switch to such a
mode directly from a numeric measurement mode, the current measurement settings
are applied to the spectrum automatically.

4.1.3.3 LF level, frequency, and spectrum display

For LF or low frequency input, the measured AF power and frequency of the input sig-
nal are displayed both numerically and graphically.

LF \

lev 1712 T — 9,000

| ) ] 1 C

Vmax(pp] 4.665V

Figure 4-6: LF level display

The following results are provided:

S 51
19 SR 51
RV 4 F= D o] o ) TS SUSUPUt 51
[0V | =T [ U= o V2PN 51
POWET Dargraph.........ooo oo e e e e e e e e e e e eeaaaaas 52
[F SPECIIUM PrEVIEW....uu i e i e e e s e e e e e e e e e e e e e e e e e e e eeeeeeaeara s ananaaans 52
Lev

Numeric power level in Volt

Remote command:
LLZ BB LEV V on page 287

DC
AF mode only: Numeric power level of the DC component in Volt

This value indicates the carrier power level (measured at 0 Hz).

Remote command:
LLZ BB DC Von page 287

Vmax(pp)
Maximum peak-to-peak power level in Volt

Remote command:
LLZ BB _VMAXPP V on page 288

Low IF frequency
Low IF only: Measured frequency offset to the nominal frequency in kHz
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Remote command:
FSINGLE on page 284

Power bargraph
Bargraph indicating the power (blue) and a color-coded overload state, where:

® green: power in a valid range
® Yellow: power approaching overload state
® Red: overload state, check message

IF spectrum preview

A preview of the measured IF spectrum (power level vs. frequency) for the AF signal is
provided. The center frequency is 0 Hz (AF mode) or the IF offset (LF mode). The fre-
quency range shows the measured bandwidth.

‘1

8110 12 14 16 18 20 kHz

Figure 4-7: IF spectrum preview

Remote command:
FET GETSPECT on page 354

4.1.3.4 ILS localizer and glidepath main view

The ILS Localizer and Glidepath main view provides the following results:
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LSLOC  cH
Att Auto:Low Noise 1F/2F

Lev Corr 00 dB IF BW Time ms

RF dBm
Sum -67.9

108.1000 MHz "¢

191 FrrerrrrT 8 1
11240 A : JII

120
N
\-umwmrmJH&-w-’*'ﬁ 104ty
Main Sum b
DDM 90-150  0.0000 I Spectrum

SDM 90,150 39.97

AM 90 Hz 19.99 Freq 90 Hz 90.00 Hz
AM 150 Hz 19.99 Freq 150 Hz 150.00 Hz :
PHI 90/150 0.02 CRS Freq
ID Code —

0075 005 0025 0 0025 005

>AFTMD

CRS Freg

Mains

Figure 4-8: ILS Localizer main view
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RX] “.S GP CH 18X Fl’Eq 334.7000 MHz Meas GP
Att f‘u_JtD:I"Jnrm II".-jEI' ) 'L_I‘."idE Autotune _ Fixed 1E/2F
Lev Corr 0.0 dB [F BW 25.0 kHz Wide

RF dBm

View

lev  -30.38 Main

20 15490 5 0 5 10 15 kHz

> RF

DDM 90150 i SpBetrum
SDM 90,150 o >IF

Spectrum
AM 90 Hz 0 Freq 90 Hz 90.00 Hz

AM 150 Hz " Freq150Hz  150.00 Hz
PHI 90/150

> AF Time
Domain

Local Mains

Figure 4-9: ILS Glidepath main view
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RX1 ILS LOC Config LOC
Fatde : Input RF/LF
LFIn

LF v

Lev 0.2711

DDM 90-150

SDM 90,150

AM 90 Hz Freq 90 Hz 90.00 Hz
AM 150 Hz Freq 150 Hz 150.00 Hz
PHI 90/150

ID Code

Local Mains

Figure 4-10: ILS LF Input main view

DDIM 90-150. . teteetee ettt ettt ettt ettt e bbbt s b e e b be e eb e e s nre e e areas 55
SDIM 90, T50... et eueteeetteeeettee ettt ettt ettt ettt b st e e e b e e e be e e e ahbe e e hee e eaabe e e aare e e anbeeenaes 56
AM Q0 HZ...eeee ettt ettt e et et e e eat e e e aee e e ante e e aareas 56
Yo [ LI I o S 56
N O 2 56
=T T O o S 56
PHI Q0/T50. .. eeee ettt ettt e s et e sb e e sbe e e sne e e e snneesnre e e sanee s 56
1 0o To [ TP PP TPUPPOTPRN 56
DDM 90-150

Difference in depth of modulation (DDM) between 90 Hz and 150 Hz AM signal (mgq p,
— M150 Hz)

Note: The DDM value is also displayed graphically as a bargraph for quick evaluation.
A green DDM value indicates that a valid ILS signal has been determined.

Remote command:
DDO on page 283
DD1 on page 283
DCLR on page 283
DCRS on page 283
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SDM 90,150

Sum in Depth of Modulation (SDM); arithmetic sum of the modulation depth of the
90 Hz and the 150 Hz components without any influence of the phase between the
components.

Remote command:
SDO on page 287
SD1 on page 287
SCLR on page 286
SCRS on page 286

AM 90 Hz
AM modulation depth of 90 Hz ILS component

Remote command:
AM2 on page 281
AM2CLR on page 281
AM2CRS on page 281

Freq 90 Hz
AF frequency of 90 Hz ILS component

Remote command:
AF2 on page 280

AM 150 Hz
AM modulation depth of 150 Hz ILS component

Remote command:
AM3 on page 281
AM3CLR on page 281
AM3CRS on page 282

Freq 150 Hz
AF frequency of 150 Hz ILS component

Remote command:
AF3 on page 280

PHI 90/150

Phase angle measurement between 90 Hz and 150 Hz AM signal (90 Hz = reference
signal); measurement range: +60 degrees

Remote command:

PH on page 285

ID Code
Morse-decoded ID with three or four letters.

Remote command:
AC8 on page 280
ACS8 on page 304
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4.1.3.5 ILS localizer distortion view

The ILS Localizer Dist view comprises all measurement parameters for the determina-
tion of the distortion factors for the 90 Hz / 150 Hz signal components.

RX1 ILS LOC CH 18X  Freg 108.1000 MHz  Meas LOC

t Auto:Norm+ 1Ff2F Wide Autotune Fixed 1E/2E
ev Co 0.0 F BW 25.0 kHz MTime 500 5 .
Lev Cc 0.0 dB [F B OkH 500 m Wide

View

Dist

A .f.-r“"'j Il""“-» g _

"N TS0 5 0 5 10 1% e
Distortion Sum

AM 90 Hz 20.02 AM 150 Hz

K2 90 Hz 0.01 K2 150 Hz

K3 90 Hz 0.00 K3 150 Hz

K4 90 Hz 0.00 K4 150 Hz

THD 90 Hz 0.01 THD 150 Hz

Res FM 90 230 Hz Res FM 150

AM(90+150) 0.02 %

Mains

Figure 4-11: ILS Localizer Distortion view
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AM modulation depth of 90 Hz ILS component
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Remote command:
AM?2 on page 281
AM2CLR on page 281
AM2CRS on page 281

K2 90 Hz
Distortion 2" order, 90 Hz signal

Remote command:
K2 90 on page 284

K3 90 Hz
Distortion 3 order, 90 Hz signal

Remote command:
K3 90 on page 285

K4 90 Hz
Distortion 4" order, 90 Hz signal

Remote command:
K4 90 on page 285

THD 90 Hz
Total Harmonic Distortion (THD), 90 Hz signal

Remote command:
THD 90 on page 287

Res. FM 90
Residual frequency modulation for 90 Hz signal

Configure the filter using "Res. FM Filt. (ILS only)" on page 70.

Remote command:
RESIDEM 90 on page 286

AM 150 Hz
AM modulation depth of 150 Hz ILS component

Remote command:
AM3 on page 281
AM3CLR on page 281
AM3CRS on page 282

K2 150 Hz
Relative amplitude of an AF signal's second harmonic, calculated as:

<amplitude of second harmonic> / <amplitude of fundamental>
For 90 Hz + 150 Hz:
<mean amplitude of second harmonics> / <mean amplitude of fundamentals>

Remote command:
K2 150 on page 284
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K3 150 Hz
Relative amplitude of an AF signal's third harmonic, calculated as:

<amplitude of third harmonic> / <amplitude of fundamental>
For 90 Hz + 150 Hz:
<mean amplitude of third harmonics> / <mean amplitude of fundamentals>

Remote command:
K3 150 on page 284

K4 150 Hz
Relative amplitude of the fourth harmonic for the 150 Hz signal component

Remote command:
K4 150 on page 285

THD 150 Hz
Total Harmonic Distortion (THD) for the 150 Hz signal component

Remote command:
THD 150 on page 287

Res. FM 150
Residual frequency modulation for 150 Hz signal

Remote command:
RESIDEM 150 on page 286

AM (90+150)

Total AM modulation depth of the 90 Hz and the 150 Hz components, taking the phase
between the components into account.

Remote command:
AMMOD240 on page 282

4.1.3.6 ILS localizer ID analysis view

The ILS Localizer ID Analysis view provides the following results.

@ This view is not available for clearance (CLR) signals in two-frequency systems.
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RX1 ILS LOC CH 18X  Freq 108.1000 MHz Meas LOC
ALt Auto:Norm F/2F Wide Autatune Fixed 1/ 2F

ev (o 0.0 F BW 250 kHz MTime 500 5 !
Lev Corr 0.0 dB IF B 0 kH 500 m Wide

RF dBm
Lev -30.42

- o ) -._-_-!'p"*‘- ""‘—-—. "
IAML‘]F’I"'!.“I"-'IF‘ | i e e ey

20 15490 5 0 10 15  khz
ID Analysis Sum

->RF

DDM 90-150 0.0020 1 S
Last ID 051 ¢ 005 005 005 0 005 005 007

>|F
ID Code MUC ID Period 9.15 S Spectrum

Dot Length 103.2 ms Dash Length 304.0 ms
Dot-Dash Gap 100.3 ms Letter Gap 300.2 ms
ID AM 10.08 % ID Freq 1020.0 Hz

Local Mains Domain

Figure 4-12: ID Analysis view

I 1Y 0y T O SR 60
[T | O UUUPPTP R RP 61
10 o o -SSR 61
13 =T o T S 61
DOt LENGTN. ...t e e e e 61
Dash LENGEN... .ttt e e e 61
Do) &l D= 1] o I C 7T o AU 61
=Y £ = =T o TN 61
0 RS 61
0 =T SR 61
DDM 90-150

Difference in depth of modulation (DDM) between 90 Hz and 150 Hz AM signal (mgg 4,
= M50 Hz)

Note: The DDM value is also displayed graphically as a bargraph for quick evaluation.
A green DDM value indicates that a valid ILS signal has been determined.

Remote command:
DDO on page 283
DD1 on page 283
DCLR on page 283
DCRS on page 283
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Last ID
Time since last ID pulse was measured

Remote command:
LASTID TIME on page 289

ID Code
Morse-decoded ID with three or four letters.

Remote command:

ACS8 on page 280
ACS on page 304

ID Period
Time between two measured ID pulses

Remote command:
ID PERIOD on page 289

Dot Length
Length of time a dot is transmitted in the used Morse code in milliseconds.

Remote command:
ID DOT LENGTH on page 288

Dash Length
Length of time a dash is transmitted in the used Morse cod in milliseconds.

Remote command:
ID DASH LENGTH on page 288

Dot-Dash Gap
Length of time that passes between a transmitted dot and a dash in the used Morse
code in milliseconds.

Remote command:
ID DOTDASH GAP on page 289

Letter Gap
Length of time that passes between two transmitted letters in the used Morse code in
milliseconds.

Remote command:
ID LETTER GAP on page 289

ID AM
AM Modulation depth of identifier signal (default: 1020 Hz).

Remote command:
AMS8 on page 282
AMS8 on page 305

ID Freq
Frequency of the morse signal.
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Remote command:
AF8 on page 281
AF8 on page 305

4.1.3.7 ILS localizer recording view

The Recording view displays the recorded data for ILS Localizer measurements from
the selected data list (see "List" on page 202). If available, the stored GNSS data from
the GNSS receiver is also displayed.

RXI ILS LOC CH 18X  Freq 108.1000 MHz

Auto:Norm Ff2 Wide Ine Fixed
0 dB IF BW . P 500 ms

Clear List

Time
1000 ms

s = [~ |
__I
__I

3 111511]]]

Local Mains

Which measurement results are stored is described in the remote commands, see
GETDATADEF on page 366.

The individual measurement results are described in the result views.
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@ Status flags
The "STIOCPMV" value contains status flags, if applicable:
e S: Start (started manually)
® T: Triggered (externally)

® [ Invalid
® O: Overload (RF input signal too high)
[

C: Corrected (includes RF input correction factor)
® P:PPS-synced

® M: Morse ID available

V: Valid signal (ILS LOC/GP and VOR only)

For details on data logging, see Chapter 7.2, "Recording measurement data",
on page 200.

Remote commands to retrieve data:
GETDATADEF on page 366

GETDATASET on page 366

4.1.4 ILS localizer and glidepath configuration

The following settings are available for the ILS Localizer and Glidepath measurements.

Settings for recording, including trigger settings, are described in Chapter 7.2, "Record-
ing measurement data", on page 200.

e Configuring the iNPUL SIgNAl........cooiiiiiiiii e 63
e Channel and frequency configuration..............cooirririiiiiiiiiccccr e, 64
@AM e e e e e e e e e e e e e e e e et —————————————————_ 68
®  BandWidth (BW)......i ittt e e e e e e et e e e e re e e e nnes 69
o LF input CONfIQUIratioN.........veiiiii e 71
e Setting the measurement time (MTIME)......oocuuiiiiiiiiiiii e 74
e DDM and SDM configuration.........ccccuviiiiiiiieee et ee e e e e e snerre e e e e e e e e 74

4.1.41 Configuring the input signal

The ILS modes can analyze RF or LF input. For details on configuring LF input mea-
surements, see Chapter 4.1.4.5, "LF input configuration", on page 71.

Input RF/LF
Access VNC: [s]

Configures the input source for the receiver.

For details on the connectors see Chapter 1.5.2.2, "RX1 in / RX2 in", on page 23.
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"RF In" An RF signal is provided from the RX 1 In/RX 2 In connectors on the
front of the R&S EVSF1000. They are connected to a receiving
antenna (max. +13 dBm). The antenna must correspond to the speci-
fied frequency range for the measurement.

"LF In" An AF or low frequency signal is provided at the LF In input connector
on the rear side of the R&S EVSF1000.
If both receivers are used, only one of them can be set to analyze
input from "LF In".
The LF In connector is only available if R&S EVSF1-B4 is installed.
Analyzing LF input requires option R&S EVSG1-K7 LF-Analysis.

Remote command:

GS RFLF INPUT on page 278
LLZ RFLF INPUT on page 268
VOR RFLEF INPUT on page 303
FET RFLE INPUT on page 353
SCOPE RFLF INPUT on page 358
SETUP: INPUT on page 234

Channel and frequency configuration

The ILS Localizer and Glidepath measurements can detect both course and clearance
carriers simultaneously. As an alternative, the individual carriers can be measured only,
or any one or two user-defined frequencies. By default, a wideband measurement is
performed to obtain an initial overview of the input signal and determine the basic sig-
nal characteristics. An autotune function is available to determine the precise frequen-
cies of the signal components automatically. Thus, the demodulation bandwidth can be
selected very precisely. The available measurement settings depend on the selected
channel and frequency configuration.

®  ChaNNEl SELUP...oieeieiiittcccee ettt e e e e e e e e e e e e aaaeeeeeeeeeeeeeeaarara 64
e Carrier configuration (1F/2F Config)......uueeiiiiiiiiiiiicciiiiieeeeee e e 65
e Channel frequency configuration (CH FREQ)........ccoiiiiiiiiiiiiie e 67

Channel setup

Access VNC: [m] > [F1]

1F/2F
Selects the number of frequencies or channels to be measured.

For all frequencies except the wideband measurement, the autotune function automati-
cally determines the measurement frequency (see "CRS/CLR Carr (Autotune function)”
on page 65).

"1F" One frequency only is measured, namely the nominal frequency,
which is also the center frequency.
The nominal frequency is configured by the Channel frequency con-
figuration (CH FREQ) settings.
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"2F" Two frequencies are measured at the same time. Which frequencies
are measured is configured by the Channel frequency configuration
(CH FREQ) settings.
The numeric results are calculated as the sum of both frequencies. In
the RF Level display, the individual carriers are also indicated. In the
RF Spectrum preview, both carriers are displayed.

"2F CRS" Both the course and clearance frequencies are measured simultane-
ously. The results for both frequencies, as well as the sum of both,
are displayed in the RF Level display. Both frequencies are displayed
in the RF Spectrum preview. The numeric results are displayed for
the course frequency. To view the results for the clearance frequency,
switch to "2F CLR"

Note: Depending on the ILS system and the country, the course can
be the upper or lower frequency (see "Upper Freq" on page 67).

"2F CLR" Both the course and clearance frequencies are measured simultane-
ously. The results for both frequencies, as well as the sum of both,
are displayed in the RF Level display. Both frequencies are displayed
in the RF Spectrum preview. The numeric results are displayed for
the course frequency. To view the results for the course frequency,
switch to "2F CRS".

Note: Depending on the ILS system and the country, the course can
be the upper or lower frequency (see "Upper Freq" on page 67).

"Wide" A wideband measurement is performed around the nominal fre-
quency. The frequency range is defined by the IF BW.

Remote command:
DEMODE LLZ on page 261
DEMODE GS on page 271

Carrier configuration (1F/2F Config)

Access VNC: [s] > "F1"

Configures the carriers and frequencies for measurements on a single or two frequen-
cies (not wideband). Which settings are available depends on the "1F/2F" on page 64.

CRS/CLR Carr (Autotune fUNCHION)......coii i 65
(070 10 == 66
(0115 T =T (oY URRPRPR 66
L O =Y SRR PPRPPRN 66
[T Te 7= o =T SO RPPSPORRSRN 67
(OF= 104 (=T N T =T o TR 67
[0 o= ol Yo PSR 67

CRS/CLR Carr (Autotune function)
Defines whether the course and clearance carriers are determined automatically or

manually.

"Man" Specify the frequencies manually as offsets to either direction of the
nominal frequency, see "Course" on page 66 and "Clearance”
on page 66.
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"Auto Lock" Both carriers are determined automatically at the beginning of the
measurement. Once a valid signal has been found, the carrier fre-
quencies remain fixed until you perform a manual change.
Automatic mode is indicated by "Autotune” in the measurement set-
tings area, followed by the current processing status, see "Autotune
function" on page 45.

For all carrier measurements (not the wideband measurement), the
"Auto Lock" function is enabled by default (see "1F/2F" on page 64).

"Auto Retune" Both carriers are determined automatically at the beginning of the
measurement. If the carrier frequency changes, the R&S EVSF1000
starts a new search (retuning).

Automatic mode is indicated by "Autotune” in the measurement set-
tings area, followed by the current processing status, see "Autotune
function" on page 45.

Note: Adapting the frequency in autotune mode.

The autotune function sets the measurement filter position such that the detected fre-
quency is in the center of the filter bandwidth. While the frequency is locked, the filter
position remains unchanged. If the bandwidth is narrow and the signal frequency
changes, e.g. due to changes of the transmitter, the signal may no longer be covered
completely by the measurement filter. In this case, the measurement results are distor-
ted. If you assume that the ILS signal frequency has possibly changed, we recommend
performing a new search using the Find Carrier function.

Remote command:

Mode:

LLZ DEMFREQS OFFSET AUTOMAN on page 266
GS DEMFREQS OFFSET AUTOMAN on page 276

Course
Defines the course carrier as a frequency offset from the nominal frequency.

Remote command:

LLZ DEMFREQS OFFSET UPPERFREQ on page 267
GS DEMFREQS OFFSET UPPERFREQ on page 277

Clearance

Defines the clearance carrier as a frequency offset from the nominal frequency in the
opposite direction to the course carrier.

Remote command:

LLZ DEMFREQS OFFSET LOWERFREQ on page 267

GS DEMFREQS OFFSET LOWERFREQ on page 276

1F Offset
For single frequency measurements only:

Defines an offset of the measured frequency to the nominal frequency.

Remote command:
LLZ DEMFREQS OFFSET 1F on page 266
GS DEMFREQS OFFSET 1F on page 276
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Find Carrier
For manual carrier determination (CRS/CLR Carr (Autotune function): "MAN"):

Determines the carrier frequencies automatically, but only once. The frequencies do
not change automatically if the input signal changes.

For automatic carrier determination ("Autotune"): a new search is performed, see
"CRS/CLR Carr (Autotune function)" on page 65.

Note: Adapting the frequency in autotune mode.

The autotune function sets the measurement filter position such that the detected fre-
quency is in the center of the filter bandwidth. While the frequency is locked, the filter
position remains unchanged. If the bandwidth is narrow and the signal frequency
changes, e.g. due to changes of the transmitter, the signal may no longer be covered
completely by the measurement filter. In this case, the measurement results are distor-
ted. If you assume that the ILS signal frequency has possibly changed, we recommend
performing a new search using the Find Carrier function.

Remote command:
LLZ START FINDCARRIER on page 268
GS START FINDCARRIER on page 278

Carrier Thresh
Defines a threshold for automatic carrier determination. The measured power level
must exceed this level before the carrier frequency is adapted.

Remote command:
GS CARRIER THRESHOLD DB on page 274
LLZ CARRIER THRESHOLD DB on page 264

Upper Freq

The course and clearance carriers are defined as offsets to either side of the center
frequency. Which frequency is considered to be the course carrier - the upper or lower
frequency - depends on the used standard and the country it is used in. Thus, you can
swap the carrier definition if necessary.

Remote command:
SETUP:UNIT:UPPERFREQ on page 254

Channel frequency configuration (CH FREQ)
Access VNC: [q]

The channel frequency determines the nominal frequency at which the measurement is
performed. For some avionics standards, the channels are associated with specific fre-
quencies. (See Chapter A, "ILS channel frequency list", on page 377 and Chapter B,
"VOR channel frequency list", on page 379.)

L7 o PR 67
Yo RS 68
R (= o S T4 TS 68
CH

Sets the receiver frequency channel on the active receiver board according to the
ICAO frequency list.
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Remote command:
RFCH on page 231

Freq
Sets the nominal frequency for the measurement. By default, this frequency is also
assumed to be the center frequency for spectrum displays, unless an offset is defined.

For measurements on two frequencies, the frequencies are defined as offsets to this
nominal frequency.

Remote command:
RE on page 231

Step Size

Defines the frequency step size for the rotary knob when setting the frequency.

In many avionics signals, channels are assigned to frequencies with a fixed offset. By
setting the step size of the rotary knob to the fixed offset, you can easily scroll through
the signal's channel frequencies using the rotary knob. Thus, for example, you can
analyze the measurement results for one channel after the other simply by changing
the selected channel frequency with the rotary knob.

The default step size for ILS/VOR mode is 50 kHz.

Remote command:

ILS mode:

LLZ DEFAULT FREQSTEP on page 264
GS DEFAULT FREQSTEP on page 274
VOR mode:

VOR DEFAULT FREQSTEP on page 301

Ampt

Access VNC: [w]

The following settings define the amplification for the input signal.

[ N | ST 68
RIF MO ettt e e e e e e e e e e e e e e e e e e e e e enaanns 69
=T 0 [To (V1o g 0T {=Tox (o] o VT 69
RF Att

Determines how the attenuation of the RF signal is defined. Adjust the attenuation
such that the measured power level remains in the valid level range (indicated by the
green area of the bargraph, see Figure 4-4). Note that the valid level range depends on
the selected measurement mode.

"Manual" The RF attenuation mode is specified manually (see "RF Mode"
on page 69).
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"Auto" The RF attenuation mode is selected automatically.
The signal attenuation is selected automatically according to the sig-
nal strength.
This mode works best with clean signals. In difficult receiving condi-
tions, the "Low Noise", "Normal" or "Low Distortion" modes can be
more stable.
When monitoring signals with mostly constant signal levels, it is also
recommended that you use the "Low Noise", "Normal" or "Low Distor-
tion" mode.

Remote command:

SETATTMODE on page 232
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
IFSPECT ATTMODE on page 344

RF Mode

Defines the RF attenuation mode to be used.

"Low Noise" 15 dB pre-amplification
Provides a high sensitivity. Suitable when scanning the area for dis-
tant signals.

"Norm" 0dB
Provides a normal sensitivity.

"Low Dist" 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby signal, to
avoid overload due to high-level signals.

Remote command:

SETATTMODE on page 232
FSCAN ATTMODE on page 339
SCOPE ATTMODE on page 355
FEFT ATTMODE on page 348
IFSPECT ATTMODE on page 344
GBAS:ATTMODE on page 321

Transducer Correction

Configures the level correction. The specified value is added to the measured power
levels to compensate for an inherent offset by the measurement setup, for example the
antenna.

Remote command:
SETUP: EXTERNALATT RX1 on page 233
SETUP:EXTERNALATT RX2 on page 233

41.4.4 Bandwidth (BW)

Access VNC: [e]
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The bandwidth determines the frequency range for which the measurement is per-
formed. Depending on the measurement mode, and whether a wideband or a specific
frequency is measured, different settings are available.

IF BW
Specifies the measurement filter bandwidth.

Ensure that the entire input signal lies within the specified bandwidth, particularly for
narrow bandwidths.

Note: Adapting the frequency in autotune mode.

The autotune function sets the measurement filter position such that the detected fre-
quency is in the center of the filter bandwidth. While the frequency is locked, the filter
position remains unchanged. If the bandwidth is narrow and the signal frequency
changes, e.g. due to changes of the transmitter, the signal may no longer be covered
completely by the measurement filter. In this case, the measurement results are distor-
ted. If you assume that the ILS signal frequency has possibly changed, we recommend
performing a new search using the Find Carrier function.

Remote command:

1F/2F measurements:

LLZ DEM 1F2F BW on page 266
GS DEM 1F2F BWon page 275
Wideband measurements:

LLZ DEM WIDE BW on page 265
GS DEM WIDE BWon page 275

IF BW Dist/ID
Specifies the demodulation filter bandwidth for distortion and ID measurements.

Remote command:

1F/2F measurements:

LLZ DEM ID BW on page 265

GS DEM ID BWon page 275
Wideband measurements:

LLZ DEM ID WIDE BW on page 265
GS DEM ID WIDE BWon page 275

Res. FM Filt. (ILS only)
Defines the filter type used to determine residual FM (see Chapter 4.1.3.5, "ILS local-
izer distortion view", on page 57).

"ICAO" Filter according to ICAQO specification

"Narrow" Narrow filter; the DDM filters used to determine the 90 Hz/ 150 Hz
modulation values are used to avoid interference between the signals

Remote command:
FILTER LLZ RESIDEM on page 267
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4.1.4.5 LF input configuration

The ILS Localizer and Glidepath measurements can be performed on common RF or
on LF input. LF input can only be analyzed if the R&S EVSG1-K7 LF-Analysis option is
installed.

To measure LF input rather than RF input, the following settings are required.

INPUE RF/LF ..t e e e e e e e e e et e e e e e e e e e e e e e seaanbenreeeeeeas 71
[ o Y [ Yo = TSRO 71
[0V | @ 17 RN 72
L= T = PO PRSP 72
L0718 o] 11 oo TSP 72
DO =) (=T (=T o7 YOO 72
[ | I = o (o] S PSRRI 73
Bandwidth (IF BW/AF 1N BW)...uueeiiiiieee ettt e e e e e 73
IF/AF Bandwidth (DiSt/ID).......ccccueiiieiiiiiiiieeiiieee e st e e e ssstee e e s sraee e e esnreee e s ennnraeeeeennnees 73
YT 1Y/ 1 73

Input RF/LF
Access VNC: [s]

Configures the input source for the receiver.
For details on the connectors see Chapter 1.5.2.2, "RX1 in / RX2 in", on page 23.

"RF In" An RF signal is provided from the RX 1 In/RX 2 In connectors on the
front of the R&S EVSF1000. They are connected to a receiving
antenna (max. +13 dBm). The antenna must correspond to the speci-
fied frequency range for the measurement.

"LF In" An AF or low frequency signal is provided at the LF In input connector
on the rear side of the R&S EVSF1000.
If both receivers are used, only one of them can be set to analyze
input from "LF In".
The LF In connector is only available if R&S EVSF1-B4 is installed.
Analyzing LF input requires option R&S EVSG1-K7 LF-Analysis.

Remote command:

GS RFLF INPUT on page 278

LLZ RFLF INPUT on page 268

VOR RFLF INPUT on page 303

FET RFLE INPUT on page 353

SCOPE RFLF INPUT on page 358

SETUP: INPUT on page 234

LF In Mode
Access VNC: [s]

Determines the type of LF input. Depending on the type of input, the available settings
and results can vary.

This setting is only available for LF input (Input: LF).
"AF" Measures the AF signal at 0 Hz.
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"Low IF" Measures the ILS signal at a low intermediate frequency, for example
from a test point at the transmitter.

Remote command:
LLZ BB WIDELF on page 264
GS BB WIDELF on page 274

Low IF Offset
Access VNC: [s]

Defines the frequency of the low IF input signal, that is: the offset from 0 Hz.
Only available for low IF mode (see "LF In Mode" on page 71).

Remote command:
LLZ BB 1F OFFSETKHZ on page 262
GS BB 1F OFFSETKHZ on page 272

Range
Access VNC: [w]

Defines the full-scale AF signal level. Define the correct level to avoid clipping and
overload.

Switches the range between 1V and 5 V.

Remote command:
SETUP:BB IN RANGE on page 236

Coupling
Access VNC: [w]

Specifies the handling of the DC component of the AF signal.

For low IF signals, AC coupling is always used.

"AC" The DC component of the AF signal is not forwarded.

"DC" The DC component of the AF signal is also forwarded and analyzed.

Remote command:
SETUP:BB_IN COUPL on page 236

DC Reference
Access VNC: [w]

Defines the reference power in volt for LF input, available for AF signals with AC cou-
pling only. This value is used to determine the modulation depth and corresponds to
the DC power of the AF signal.

For AC coupling, the DC power component of the AF signal is not forwarded. Thus,
you must define the reference value manually.

Remote command:

LLZ BB LFIN DCOFFSETV on page 263
GS BB LFIN DCOFFSETV on page 273
VOR BB LFIN DCOFEFSETV on page 300
FFT BB LFIN DCOFFSETV on page 349
SCOPE BB LFIN DCOFEFSETV on page 356
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LF In Factor
Access VNC: [w]

Applies a factor to the measured power levels, e.g. to compensate certain effects in the
input system.

Remote command:

SETUP:BB IN FACTOR on page 236

Bandwidth (IF BW/AF In BW)
Access VNC: [e]

Bandwidth with which the LF input is acquired. The default bandwidth is 3 kHz for Low
IF measurements. For AF measurements, the default bandwidth is 1.5 kHz.

Remote command:

AF mode:

LLZ BB BW KHZ on page 262

GS BB BW KHZ on page 272

VOR BB BW KHZ on page 300

Low IF mode:

LLZ BB LOWIF BW KHZ on page 263
GS BB LOWIF BW KHZ on page 273

IF/AF Bandwidth (Dist/ID)
Access VNC: [e]

Bandwidth with which the ID analysis and distortion measurement is performed. The
default bandwidth is 3 kHz for Low IF measurements. For AF measurements, the
default bandwidth is 1.5 kHz.

Remote command:

AF mode:

LLZ BB AF BW IDDIST KHZ on page 262

GS BB AF BW IDDIST KHZ on page 272

Low IF mode:

GS BB LOWIF BW IDDIST KHZ on page 273
LLZ BB LOWIF BW IDDIST KHZ on page 263

Res. FM Filt.
Access VNC: [e]

Defines the filter type used to determine residual FM (see Chapter 4.1.3.5, "ILS local-
izer distortion view", on page 57).

"ICAO" Filter according to ICAQ specification

"Narrow" Narrow filter; the DDM filters used to determine the 90 Hz/ 150 Hz
modulation values are used to avoid interference between the sig-
nals.

Remote command:
FILTER LLZ RESIDEM on page 267
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4.1.4.6 Setting the measurement time (MTime)

Access VNC: [d]

The measurement time determines the interval at which new measurement results are
displayed. Internally, values are captured every 10 ms, that is: 100 per second.

If the defined measurement time is longer, the values captured internally in that interval
are averaged and only the average value is displayed.

Note that the measurement time determines the minimum interval for values to be
stored during recording (see "Time" on page 203).

Enter the time in milliseconds.

Remote command:

MEASTIME on page 231
4.1.4.7 DDM and SDM configuration

The following settings configure the DDM and SDM measurement results.

91V o PR SUPRRN 74
TV o PSR 74
1S e = T USSR 74
)]0 1Y 0] = 4 2 74
)]0V = 7= T o | SRRt 75
DDM Unit

Specifies the unit of the DDM display.
1 (dimensionless value) | % | pA

Remote command:
SETUP:UNIT:DDM on page 252

SDM Unit
Specifies the unit of the SDM display.

1 (dimensionless value) | % | pA

Remote command:
SETUP:UNIT:SDM on page 253

ILS Phase
Specifies the value range in the ILS phase.

Bipolar: -60 ... +60° | Unipolar: 0 ... 120°

Remote command:
SETUP:UNIT:ILSPHASE on page 253

DDM Polarity
Specifies the DDM polarity.

90-150 | 150-90
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Remote command:
SETUP:UNIT:POLARITYDDM on page 253

DDM Bargr
Configures the scaling of the DDM bargraph.

0.075]0.150 | 0.400 (dimensionless)

Remote command:
SETUP:UNTT:BARGRAPH on page 252

R&S EVSG-K3 Marker beacon analysis

Access VNC: [m] > Down arrow key

Remote command:

MODE MB on page 293

® BasiCs 0N MaArker DEACONS. .......cuue it e et e e e e e e e e e ees 75
e |LS marker beacon measurements and resultS...........ooooueveeeiiieeie i 76
e Configuring ILS marker beacon measurements..........cccoccuveeeeiiieeeeiniiiieee e 82

Basics on marker beacons

Marker beacon (MB) receivers are used for a rough distance measurement. They are
available only for some ILS installations.
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TS5 mto 450 m

— _ Ideal: 7.2 km

e Operational:

Runway
centerline

Inner
marker
3000 Hz

Middle
marker
1300 Hz

threshold - 30m

Figure 4-13: Marker beacon placement with respect to runway

Marker beacon receivers decode audio and provide signaling output to identify one of
three marker beacons installed near the runway. They transmit a narrow beam width at
75 MHz carrier frequency in a vertical direction. Each of them has a different distinct
modulation code to allow the receiver to identify which one it is flying over.

Both visual (color of the marker beacon) and audio tone identification is supported for

determining which marker has been flown over. The audio/visual pairing of marker bea-
cons is as follows:

® Quter marker flashes BLUE in the cockpit at 400 Hz (“relaxed” tone).

Middle marker flashes AMBER in the cockpit at 1300 Hz (“hurried” tone).
Inner marker flashes WHITE in the cockpit at 3000 Hz (“urgent” tone).

4.2.2 ILS marker beacon measurements and results

The ILS Marker Beacon measurement provides multiple views for the measurement
results.
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4.2.21

R&S EVSG-K3 Marker beacon analysis

You can display graphical results directly from the ILS Marker Beacon mode by select-
ing the softkey in the "Meas" menu. In this case, the settings for the current measure-
ment are applied to the graphical results.

To return from the graphical results to the ILS Marker Beacon mode, select "Return”
([F7).

For details on the graphical results, see:

® Chapter 5.1, "R&S EVSG-K10 RF spectrum analysis", on page 125

® Chapter 5.2, "IF spectrum analysis", on page 130

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 134

® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 143

Remote command:

VIEW MB on page 294

e RF level and frequency diSplay..........cooooiiiiiiiieeeieecccre i 77
®  |F SPECIIUM PrEVIEW.....ccc i e e e e e e e e e e e e e e e e e e e e e e e s e e e e e eeeas 78
e ILS marker beacon Main VIEW. ........eeiiiiiiiiiiii e e e 79
o ILS marker beacon ID @nalySiS.....ccc.uuuieiiieeecieiiiiie e 80
o |LS marker beacon reCording VIEW..........ueieiiuiiiiieiiiiieee ettt e s 81

RF level and frequency display

The measured RF power and frequency of the input signal are displayed both numeri-
cally and graphically.

RF dBm

lev 47.22

Figure 4-14: RF level display

The following results are provided:

® Numeric power level in dBm ("Lev")
For measurements on two frequencies: individual and sum power levels

® Measured frequency offset to the nominal frequency in kHz

® Numeric frequency offset of measured power

® Bargraph indicating the power and a color-coded overload state, where:
— Red: overload state, check message
— Yellow: power approaching overload state
— Green: power in a valid range
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® |f applicable: overload messages

@ Overload messages
The following messages indicate an overload:

® "RF Overload"
Overload of the input mixer or of the analog IF path.

® "[F Overload"
Overload of the IF signal.

e "ADC Overload"
The dynamic range of the AD-converter is exceeded (clipping).
A combination of these overloads is also possible.

In all cases, set the RF attenuation to normal or low distortion (for RF input), or reduce
the input level.

In recorded data lists, overloads are indicated by an "O", see "Status flags"
on page 63.

Remote commands to retrieve results:
LA? on page 231
RE? on page 231

FMEAS on page 295

4.2.2.2 IF spectrum preview

A preview of the measured spectrum (power level vs. frequency) for the IF (intermedi-
ate frequency) signal is provided. The center frequency is the nominal channel fre-
quency. The frequency range shows the measured bandwidth. The power range is
selected such that the noise level remains visible.

S
4
|

- Y
120 ol =
.ﬁl'-"i'nlrf.-ﬂm"ﬁ'h""""' ¥ o TS

20 4510 5 0 5 10 15 kHz

Figure 4-15: IF spectrum preview

This preview spectrum allows you to check if the current measurement settings are
appropriate, such as the bandwidth or frequency offsets. For a larger, more detailed
spectrum diagram, select one of the graphical Spectrum modes. If you switch to such a
mode directly from a numeric measurement mode, the current measurement settings
are applied to the spectrum automatically.
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4.2.2.3 ILS marker beacon main view

The ILS Marker Beacon Main view provides the following results:

RX1 ILS MB Freq 75.0000 MHz  Meas MB
Att AUTO:Low Dist
Lev Corr 0.0 dB 18.0 kHz MTime 200 ms

RF dBm

lev  -30.33
|"""'I
.v..-_rn‘a,'a-'m'nlh\.“-f-rf’ﬁ\

120
20 15 8 5 0

Main

AM 400 Hz Freq 400 Hz 47543 Hz

AM 1300 Hz Freq 1300 Hz 1299.99 Hz

AM 3000 Hz f Freq 3000 Hz 2986.13 Hz

-> AF Time
Domain

L0 I 2SR 79
Yo L OO o b2 79
1Y T 00 o 2SS 79
=0 100 o 2P 80
AM 3000 HzZ... ittt et e e e e e s e e e e e e e e s a e —— e e e raeaaaeeeaaannnrrarnees 80
Freq 3000 Hz.....uuu it e e e e e e e e e e e e et e e e e e et —————————— 80
AM 400 Hz

AM modulation depth of the 400-Hz component

Remote command:
AM6 on page 296

Freq 400 Hz
Measured frequency of the 400-Hz component

Remote command:
AF6 on page 295

AM 1300 Hz
AM modulation depth of the 1300-Hz component

Remote command:
AMS5 on page 296
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Freq 1300 Hz
Measured frequency of the 1300-Hz component

Remote command:
AF5 on page 295

AM 3000 Hz
AM modulation depth of the 3000-Hz component

Remote command:
AM4 on page 295

Freq 3000 Hz
Measured frequency of the 3000-Hz component

Remote command:
AF4 on page 295

4.2.2.4 ILS marker beacon ID analysis

Displays the results of the marker beacon signal id analysis.

RX1 ILS MB Freq 75.0000 MHz
Att AUTO:Low Dist
Lev Corr 0.0 dB 18.0 kHz MTime 200 ms

RF dBm

=0 |
e e

T
-

P L
Hresssmmrmn o s
“]7

20 15 10 5 0 5 10 15 kHz
ID Analysis oy

Spectrum

400 Hz Dash .~ ms 400 Hz Gap
> |F

Spectrum

1300 Hz Dash .~ ms 1300 Hz Gap
1300 Hz Dot .~ ms

3000 Hz Dot .~ ms 3000 Hz Gap

local

400 HZ DASH...cciiiiieeiee ittt 81
400 HZ GaP. i e 81
1300 HZ D@Sh..... e e e 81
1300 HZ DOt e e s s e s e e 81
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LRS00 = A € 7= T o TSP 81
R 0100 = Al B Lo ) SRR 81
0000 o 4 €T o SR 81
400 Hz Dash

Displays the length of a dash for the outer marker (in ms).

Remote command:
ID F400 DASHLEN on page 296

400 Hz Gap
Displays the gap between two dashes for the outer marker (in ms).

Remote command:
ID F400 GAP on page 297

1300 Hz Dash
Displays the length of a dash for the middle marker (in ms).

Remote command:
ID F1300 DASHLEN on page 297

1300 Hz Dot
Displays the length of a dot for the middle marker (in ms).

Remote command:
ID F1300 DOTLEN on page 297

1300 Hz Gap
Displays the gap between dot and dash for the middle marker (in ms).

Remote command:
ID F1300 GAP on page 297

3000 Hz Dot
Displays the length of a dot for the inner marker (in ms).

Remote command:
ID F3000 DOTLEN on page 297

3000 Hz Gap
Displays the gap between two dashes for the inner marker (in ms).

Remote command:
ID F3000 GAP on page 298

4.2.2.5 ILS marker beacon recording view
The Recording view displays the recorded data for ILS Localizer measurements from

the selected data list (see "List" on page 202). If available, the stored GNSS data from
the GNSS receiver is also displayed.
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RX1 ILS MB Freq 75.0000 MHz
Att AUTO:Low Dist
0.0 dB IF BW

RF dBm

lev  -30.32

0.0055
3032 |

9

local

Which measurement results are stored is described in the remote commands, see
GETDATADEF on page 366.

The individual measurement results are described in the other ILS Marker Beacon
result views.

For details on data logging, see Chapter 7.2, "Recording measurement data",
on page 200.

@ Status flags
The "STIOCPMV" value contains status flags, if applicable:
e S: Start (started manually)
® T: Triggered (externally)
® |: Invalid

O: Overload (RF input signal too high)

® (C: Corrected (includes RF input correction factor)
® P:PPS-synced

® M: Morse ID available

V: Valid signal (ILS LOC/GP and VOR only)

4.2.3 Configuring ILS marker beacon measurements

The following settings are available for the ILS Marker Beacon measurement.
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4.2.3.1

4.2.3.2

R&S EVSG-K3 Marker beacon analysis

Settings for recording, including trigger settings, are described in Chapter 7.2, "Record-
ing measurement data", on page 200.

For the mapping of hard- and softkey commands to keyboard commands using VNC,
see Table 1-3.

o Setting the receiver freQUENCY....... . e 83
@AM Dt e e e e e e e e e e e e e e et e e ——— b —————————————————_ 83
e Setting the measurement time (MTIME)......oocuiiiiiiiiiiiii e 84

Setting the receiver frequency

Access VNC: [q]

The receiver frequency determines the nominal frequency at which the measurement
is performed.

Yo USSR 83
R (= o S T TS 83
Freq

Sets the nominal frequency for the measurement.

Remote command:
RF on page 231

Step Size
Defines the frequency step size for the rotary knob when setting the frequency.

The default step size for ILS MB mode is 50 kHz.
Ampt

Access VNC: [w]

The following settings define the amplification for the input signal.

[ A | ST 83
(Rl Y [T [ TP 84
B =T 1=Te (V1o g 0T {=Tox i [o] o VTR 84
RF Att

Determines how the attenuation of the RF signal is defined. Adjust the attenuation
such that the measured power level remains in the valid level range (indicated by the
green area of the bargraph, see Figure 4-4). Note that the valid level range depends on
the selected measurement mode.

"Manual" The RF attenuation mode is specified manually (see "RF Mode"
on page 69).
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"Auto" The RF attenuation mode is selected automatically.
The signal attenuation is selected automatically according to the sig-
nal strength.
This mode works best with clean signals. In difficult receiving condi-
tions, the "Low Noise", "Normal" or "Low Distortion" modes can be
more stable.
When monitoring signals with mostly constant signal levels, it is also
recommended that you use the "Low Noise", "Normal" or "Low Distor-
tion" mode.

Remote command:

SETATTMODE on page 232
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
IFSPECT ATTMODE on page 344

RF Mode

Defines the RF attenuation mode to be used.

"Low Noise" 15 dB pre-amplification
Provides a high sensitivity. Suitable when scanning the area for dis-
tant signals.

"Norm" 0dB
Provides a normal sensitivity.

"Low Dist" 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby signal, to
avoid overload due to high-level signals.

Remote command:

SETATTMODE on page 232
FSCAN ATTMODE on page 339
SCOPE ATTMODE on page 355
FEFT ATTMODE on page 348
IFSPECT ATTMODE on page 344
GBAS:ATTMODE on page 321

Transducer Correction

Configures the level correction. The specified value is added to the measured power
levels to compensate for an inherent offset by the measurement setup, for example the
antenna.

Remote command:
SETUP: EXTERNALATT RX1 on page 233
SETUP:EXTERNALATT RX2 on page 233

4.2.3.3 Setting the measurement time (MTime)

Access VNC: [d]

The measurement time determines the interval at which new measurement results are
displayed. Internally, values are captured every 10 ms, that is: 100 per second.
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If the defined measurement time is longer, the values captured internally in that interval
are averaged and only the average value is displayed.

Note that the measurement time determines the minimum interval for values to be
stored during recording (see "Time" on page 203).

Enter the time in milliseconds.

Remote command:

MEASTIME on page 231

4.3 R&S EVSG-K2 VOR analysis

Access VNC: [m] > Down arrow key

If the optional R&S EVSG-K2 VOR analysis is installed, signals from VOR systems can
be analyzed with the R&S EVSF1000.

Remote command:

MODE_VOR on page 300

4.3.1 VOR basics

Some background knowledge on basic terms and principles used in VOR measure-
ments is provided here for a better understanding of the required configuration set-
tings.

4.3.1.1 VHF omnidirectional radio range (VOR)

Very high frequency (VHF) omnidirectional radio range (VOR) is a radio navigation sys-
tem for short and medium distance navigation. The VOR radio navigation aid supplies
the aircraft with directional information, angle information relative to the magnetic north
from the site of the beacon. Thus, it helps aircraft to determine their position and stay
on course. The range covered by a VOR station is ideally a circle around the VOR sta-
tion with a radius depending on the flight altitude.

A VOR system consists of a ground transmission station and a VOR receiver on board
the aircraft.
Ground transmitter

The transmitter stations operate at VHF frequencies of 108 MHz to 118 MHz, with the
code identification (COM/ID) transmitting on a modulation tone of 1.020 kHz. It emits
two types of signals:

® An omnidirectional reference signal (REF) that can consist of two parts:

— 30 Hz frequency modulated (FM) sine wave on subcarrier 9.96 kHz from ampli-
tude modulation (AM) carrier

User Manual 1178.6410.02 — 08 85



R&S®EVSF1000 Numeric measurement modes

R&S EVSG-K2 VOR analysis

— 1020 Hz AM modulated sine wave Morse code

® A directional positioning signal, variable (VAR): 30 Hz AM modulated sine waves
with variable phase shift

VOR receiver

The VOR receiver obtains the directional information by measuring the phase differ-
ence of two 30 Hz signals transmitted by the beacon. A conventional VOR station
(CVOR) transmits with a rotating antenna. From the rotation, a sine wave AM signal
arises in the receiver, whose phase position depends on the present angle of rotation.
The rotation frequency of the antenna sets the modulation frequency at 30 Hz.

Instead of using a rotating antenna, DVOR stations (Doppler) divide the circumference
of the antenna into 48 or 50 segments, covering each segment by its own antenna.
Each antenna transmits the unmodulated subcarrier from one antenna to the next, so
that the signal completes the round trip 30 times per second.

To determine the radial, the phase difference to a reference phase must be measured.
This reference phase must be independent of the rotation of the antenna. Thus, it is
modulated with a frequency deviation of 480 Hz in FM onto a secondary carrier with
9.96 kHz. It is then emitted over a separate antenna with a round characteristic.

— Reference
= azimuth dependent phase

Figure 4-16: Basics of the VOR phase angles (@) depending on the azimuth angle (@)

The frequency modulated secondary carrier for the reference phase is itself again
modulated in AM on the RF carrier of the VOR station. In addition to the signals neces-
sary for navigation, a Morse code with 1020 Hz can be transmitted on the VOR carrier.
Also, speech in the usual AF from 300 Hz to 3.3 kHz can be transmitted. Often the
voice channel of a VOR station is used for the transmission of ATIS (Automatic Termi-
nal Information Service) messages. The Morse code can be used to identify the VOR
station, similar to the "Morse code identification signal" on page 43 in the ILS signal.
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The spectrum of a VOR signal is therefore composed of the carrier and three modula-

ted components.

300 ... 3300 Hz
>

Carrier frequency

Carrier frequency + 30 Hz (Rotation phase)
Ident and Voice

Bl 4

Carrier frequency + 9.96 kHz (Reference)

Figure 4-17: Example of the VOR Spectrum

The identical modulation degree m = 0.3 for all three components was selected in
ICAO annex-10 [63] such that the total signal still contains 10% modulation reserve.
The carrier is therefore not suppressed at any time. The 9960 Hz reference carrier is
FM modulated with 480 Hz deviation. The VOR signal generation as under ICAO is

shown below.

azimuth dependent phase
Sine, 30 Hz

Ident, Voice
300 ... 3500 Hz

Reference phase
Sine, 30 Hz

sub carrier
9.96 kHz ( £480 Hz Hub)

Figure 4-18: Basics of the VOR signal generation
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4.3.1.2 VOR demodulator
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Figure 4-19: Block diagram of the VOR software demodulator
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The VOR signal contains three AM modulated components that must be separated in a
first step:

® Rotational signal (30 Hz)
® |dentification/voice part (300 Hz to 4 kHz)
® FM modulated carrier (9960 Hz + 700 Hz)

To obtain the AM depth, a lowpass filter must calculate the mean carrier power, while
suppressing all other signal components. The mean carrier power is then used to nor-
malize the instantaneous magnitude of the 1/Q signal. The result is the AM modulation
depth signal vs. time. The three AM components are separated using bandpass filters
covering the individual frequency ranges.

A Morse decoder detects and decodes the ON and OFF periods in the identifier signal.

The separated FM modulated carrier is passed through an FM demodulator. The FM
carrier frequency (nominal 9960 Hz) is calculated as the average output value of the

FM demodulator. To obtain the 30 Hz reference signal, the FM demodulator output is
filtered by the same narrow 30 Hz bandpass as the 30 Hz AM rotational component.

FM deviation is calculated using the estimated magnitude of the 30 Hz reference sig-
nal.

The azimuth is calculated as the phase difference of the 30 Hz reference signal and
the 30 Hz rotational signal.

VOR distortion

In the VOR software demodulator two kinds of signals are analyzed regarding distor-
tions:

® AM Distortion: The AM modulation depth vs time signal is processed by an FFT,
with a user-defined resolution bandwidth. The trace is displayed in the "Modulation
Spectrum"” display. The K2, K3 and THD results of the AM components are calcula-
ted based on the FFT trace and the estimated modulation frequencies.

® M Distortion: The FM modulation depth vs time signal is processed by an FFT,
using a resolution bandwidth automatically set by the application. You cannot view
the resulting trace. The K2, K3 and THD results of the FM components are calcula-
ted based on the FFT trace and the estimated modulation frequencies.

AM modulation depth

To obtain the AM depth, a lowpass filter must calculate the mean carrier power, while
suppressing all other signal components. The mean carrier power is then used to nor-
malize the instantaneous magnitude of the I/Q signal. The result is the AM modulation
depth signal versus time. It is then used to calculate the following AM modulation
depths:

® Depthgggo: AM modulation depth of the FM carrier, typically at 9960 Hz
® Depthpaumso: AM modulation depth of the 30 Hz rotational signal

® Depth,p: AM modulation depth of the identification/voice signal
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FM modulation depth

The FM deviation Deviagys (typically 480 Hz) is calculated by estimating the magni-
tude of the FM demodulated 30 Hz reference signal.

Azimuth (phase difference at 30 hz)

The phases of both the 30 Hz FM and 30 Hz AM signal are estimated at exactly the
same time instant. The azimuth (Phase FM-AM) is calculated as the phase difference
between the two.

AF frequencies

In the VOR demodulator the AF frequencies are calculated:

® Fregamso: 30 Hz Rotational-signal (AM)

®  Freqguso: 30 Hz Reference-signal (FM)

® Freqp: voice / identification; From 300 Hz to 4 kHz, typically 1020 Hz

® Freqgso: The carrier frequency of the FM carrier, typically 9960 Hz; Calculated as
mean value of the FM demodulator output

4.3.1.3 Phase notation in VOR measurements

In VOR measurements, the phase can be provided using two different notations, indi-
cated in the following illustration:

LFROM" 10"
MNorth North
Reference
Reference
A
45 Note: flight direction of
deg aircraft does not matter it 225
deg
aircraft
VOR beacon VOR beacon

Figure 4-20: Phase notation in VOR measurements

Phase is always counted counter-clockwise, starting at the reference.

The reference depends on the selected notation:
® FROM: North direction at the VOR beacon
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® TO: North direction at the receiver/ aircraft
To convert one notation to the other, use the following equation:

Phaseto = Phasegroy + 180 deg

4.3.2 VOR measurements and results

The VOR measurement provides multiple views for the measurement results.

@ Switching from numeric to graphical results

You can display graphical results directly from the VOR mode by selecting the softkey
in the "Meas" menu. In this case, the settings for the current measurement are applied
to the graphical results.

The graphical results are only available for a single carrier. Thus, when you switch to a
graphical measurement mode from VOR mode, you must select the carrier for which
you want to see the graphical results. When you select the softkey, a submenu is dis-
played to select the carrier.

w A4
-> 4F 50
F

Carrier (def)  Sub

SubC. AM

SubC. FM

You can select one of the following carriers:

® Main carrier, AM demodulated

® Subcarrier, AM demodulated (AM component)

® Subcarrier, FM demodulated (FM component)

To return from the graphical results to the VOR mode, select "Return” ([F7]).
For details on the graphical results, see:

® Chapter 5.1, "R&S EVSG-K10 RF spectrum analysis", on page 125

® Chapter 5.2, "IF spectrum analysis", on page 130

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 134

® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 143

Remote command:

VIEW VOR on page 300

o RF level and frequency diSplay........oocvueeeeiiiiiieiii e 92
®  |F SPECITUM PreVIEW...ceiiiiii ittt e e e e e e s e e e e e e e e e s e nnnnnrenes 93
®  VOR ME@IN VIBW....etiiiiiiitiiiie ettt ettt e sttt e e sttt e e e s sttt e e e s sabeeeeessssaeeessanseeeeesannes 93
®  VOR diStOrtION VIEW.....cieeeieee ettt e e 95
®  VOR ID @NalYSiS VIBW....uciiiiieii e i s s e s e e e e e e e e e e e e e e e e e e e eeeeeese s annnaaaas 97
L VA @1 2 3 ¢ =ToTo] {1 Ve IR/ 11 99
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4.3.2.1 RF level and frequency display

The measured RF power and frequency of the input signal are displayed both numeri-
cally and graphically.

RF dBm

lev -47.22

Figure 4-21: RF level display

The following results are provided:

® Numeric power level in dBm ("Lev")
For measurements on two frequencies: individual and sum power levels

® Measured frequency offset to the nominal frequency in kHz

® Numeric frequency offset of measured power

® Bargraph indicating the power and a color-coded overload state, where:
— Red: overload state, check message
— Yellow: power approaching overload state
— Green: power in a valid range

® |f applicable: overload messages

@ Overload messages
The following messages indicate an overload:

® "RF Overload"
Overload of the input mixer or of the analog IF path.

® "IF Overload"
Overload of the IF signal.

e "ADC Overload"
The dynamic range of the AD-converter is exceeded (clipping).

A combination of these overloads is also possible.

In all cases, set the RF attenuation to normal or low distortion (for RF input), or reduce
the input level.

In recorded data lists, overloads are indicated by an "O", see "Status flags"
on page 63.

Remote commands to retrieve results:
LA? on page 231

RE'? on page 231
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FMEAS on page 307

4.3.2.2 IF spectrum preview

A preview of the measured spectrum (power level vs. frequency) for the IF (intermedi-
ate frequency) signal is provided. The center frequency is the nominal channel fre-
quency. The frequency range shows the measured bandwidth. The power range is
selected such that the noise level remains visible.

]| O S
20 <15 -10 5 @ 5 10 15 kHz

Figure 4-22: IF spectrum preview

This preview spectrum allows you to check if the current measurement settings are
appropriate, such as the bandwidth or frequency offsets. For a larger, more detailed
spectrum diagram, select one of the graphical Spectrum modes. If you switch to such a

mode directly from a numeric measurement mode, the current measurement settings
are applied to the spectrum automatically.

4.3.2.3 VOR main view

Displays the main measurement results.

User Manual 1178.6410.02 — 08 93



R&S®EVSF1000 Numeric measurement modes

R&S EVSG-K2 VOR analysis

RX1 VOR CH

Auto:Norm
Lev Corr 0.0 dB IF BW

RF dBm
i
| |‘ |.
Lo

"1"*?-\?"14"1 o,

20 150490 5 @ 5 10 15 kHz

Lev -30.53

Main

->RF

Bearing(from) Spectrum

AM 30 Hz Freq 30 Hz 30.00 Hz =

AM 9960 Hz Freq 9960 Hz 9960.09 Hz Spectrum
FM-Deviation Freq FM30 30.00 Hz AT e
ID Code FM Index 16.00 Carrier
Voice AM ! S AFTMD

Local Mains Carrier

=0 T o S 95
Freq Q960 Hz......o. e e e e et e e e e e e e e e e e e et e e e eeranas 95
= To [ 1Y/ 1O PR 95
Y [ o 1= SRRt 95

Bearing (from)
Phase between both 30-Hz signals (direction of the R&S EVSF1000 in relation to the
ground station).

A green bearing value indicates that a valid VOR signal has been determined.

Remote command:
BE on page 306

AM 30 Hz
AM modulation depth of 30 Hz AM rotational signal

Remote command:
AMO on page 305

AM 9960 Hz
AM modulation depth of 9.96 kHz subcarrier
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Remote command:
AM1 on page 305

FM-Deviation
FM frequency deviation of 30 Hz subcarrier

Remote command:
FMO on page 306

ID Code
Morse-decoded ID with three or four letters.

Remote command:
ACS8 on page 280
ACS on page 304

Voice AM
AM-Modulation depth of the voice signal (in the range 300 Hz to 3000 Hz, identifier
notched).

Remote command:
AM9 on page 306

Freq 30 Hz
AF frequency of 30 Hz AM rotational signal

Remote command:
AF0 on page 304

Freq 9960 Hz
Mean carrier frequency of the FM modulated subcarrier, typically at 9.96 kHz

Remote command:
AF1 on page 305

Freq FM30
AF frequency of the 30 Hz reference signal

Remote command:
AF2 on page 305

FM Index
FM frequency deviation of 30 Hz subcarrier

Remote command:
FM1 on page 306

4.3.2.4 VOR distortion view

This view comprises all measurement parameters for the determination of the distor-
tion factors in the VOR mode.
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RX1 VOR CH

Auto:Norm
Lev Corr 0.0 dB IF BW

l-mlllll'.uf\--.-.'.w"l '\-_’...ln““ld
20 415 490 5 0
Distortion
Subcarrier Harmonics
-40.68 dB K3 -49.91 dB
-51.54 dB K5 -50.80 dB
Subcarrier AM Distortion
006 % AM 1k44 (48) Carrier
> AFTMD
Local Mains Carrier
Y0 oYor= 1A (=1l =14 0 1[0 ] 1o TR 96
SUDCAITIEr AM DiSTOITION. ... et ettt e e e e e et e e e e e et e enaeeeeeeans 96

Subcarrier Harmonics
Measures the distortions (up to 51" order) of the subcarrier harmonics.

"K2" Distortion 2" order
"K3" Distortion 3™ order
"K4" Distortion 4" order
"K5" Distortion 5" order

Remote command:

SUBCARR_K2 on page 307
SUBCARR K3 on page 307
SUBCARR K4 on page 308
SUBCARR_K5 on page 308

Subcarrier AM Distortion

Measures the AM distortion of the subcarrier. During signal generation, different
unwanted AM components appear. Depending on the number of segments used by the
antenna, different results are displayed in the "Distortion" view (see "No. of Segm"

on page 101). Note that in the data recording, all results are included, not only those
displayed in the "Distortion" view.

"AM 60 HZz" Displays the AM distortion at a modulation frequency of 60 Hz

"AM 1k44(48)" Displays the AM distortion at 1440 Hz (48 segments * 30 Hz).
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"AM 1k50(50)" Displays the AM distortion at 1500 Hz (50 segments * 30 Hz).

Remote command:

SUBCARR AM1K44 on page 307
SUBCARR_AMIK50 on page 307
SUBCARR AM60HZ on page 307

VOR ID analysis view

Displays the results of a morse signal analysis (optional).

RX1 VOR CH 17X Freq 108.0000 MHz "eas VOR
Att Auto:Norm
0.0 dB IF BW 25 kHz MTime 500

|
|
| L It

n Fl it e, ;
.-‘u.d I\n.:,v"vn-'r‘"’l h‘"r"‘ Bl ! : IL"r-rp
20 15408 5 @ 5 00 15 kHz

ID Analysis

Bearing(from) 50.02 °

Last ID 115 s

ID Code MUC ID Period 9.15 s

Dot Length 103.9 ms Dash Length 30 ms |
Dot-Dash Gap 100.1 ms Letter Gap 300.2 ms Carrier
ID AM 10.10 % ID Freq 10200 Hz | armim

Local Mains Ca r'rfE I

o TCY=a T To T o] 0 ) TN 97
0= ] 0 PSP 98
0 7 o T 1SR 98
| =T T Yo PSR 98
DOt LENGTN. ... e e e e a e e e e e 98
[ F= TS o 1= o |« o 98
o] o D 7= T I C 7= o J U PRt 98
oY =T =T o F USSP 98
0 S 98
0 = o R 99

Bearing (from)
Phase between both 30-Hz signals (direction of the R&S EVSF1000 in relation to the
ground station).

A green bearing value indicates that a valid VOR signal has been determined.
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Remote command:
BE on page 306

Last ID
Time since last ID pulse was measured

Remote command:
LASTID TIME on page 289

ID Code
Morse-decoded ID with three or four letters.

Remote command:

AC8 on page 280
AC8 on page 304

ID Period
Time between two measured ID pulses

Remote command:
ID PERIOD on page 289

Dot Length
Length of time a dot is transmitted in the used Morse code in milliseconds.

Remote command:
ID DOT LENGTH on page 288

Dash Length
Length of time a dash is transmitted in the used Morse cod in milliseconds.

Remote command:
ID DASH LENGTH on page 288

Dot-Dash Gap
Length of time that passes between a transmitted dot and a dash in the used Morse
code in milliseconds.

Remote command:
ID DOTDASH GAP on page 289

Letter Gap
Length of time that passes between two transmitted letters in the used Morse code in
milliseconds.

Remote command:
ID LETTER GAP on page 289

ID AM
AM Modulation depth of identifier signal (default: 1020 Hz).

Remote command:
AMS8 on page 282
AMS on page 305
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ID Freq
Frequency of the morse signal.

Remote command:
AF8 on page 281
AF8 on page 305

4.3.2.6 VOR recording view

The Recording view displays the recorded data for VOR measurements from the
selected data list (see "List" on page 202). If available, the stored GNSS data from the
GNSS receiver is also displayed.

RX1 VOR CH 17X Freq 108.0000 MHz "

Auto:Norm
0.0 dB [F BW 25 kHz MTime 500

RF dBm
lev  -d0. . I

ﬂ,;;lﬁl""m«-mw g L M '""'rrwn-"-!‘""i-'l.w-.
20 -15 18 5

22,368 | 108.0000  |0.0342

00382 |

Carrier

Local Mains
Which measurement results are stored is described in the remote commands, see
GETDATADEF on page 366.
The individual measurement results are described in the other result views.

For details on data logging, see Chapter 7.2, "Recording measurement data",
on page 200.
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@ Status flags
The "STIOCPMV" value contains status flags, if applicable:
e S: Start (started manually)
® T: Triggered (externally)

® [ Invalid
® O: Overload (RF input signal too high)
[

C: Corrected (includes RF input correction factor)
® P:PPS-synced

® M: Morse ID available

V: Valid signal (ILS LOC/GP and VOR only)

Remote commands for retrieving results:
GETDATADEF on page 366

GETDATASET on page 366

4.3.3 Configuring VOR measurements

The following settings are available for VOR measurements.

Settings for recording, including trigger settings, are described in Chapter 7.2, "Record-
ing measurement data", on page 200.

VOR measurements on LF input

Using the option R&S EVSG1-K7 LF-Analysis, you can also analyze the AF compo-
nents of the VOR signal to determine AF parameters of the carrier.

© ©

Furthermore, you can use the LF input to measure signals with a very low intermediate
frequency (<25 kHz). Such signals are provided as output at test points of a transmit-
ter, for example, for tuning purposes.

For details on configuring a VOR measurement on LF input, see Chapter 4.1.4.5, "LF
input configuration”, on page 71.

For the mapping of hard- and softkey commands to keyboard commands using VNC,
see Table 1-3.

e General measurement configuration............oooo i 101
e Channel frequency configuration (CH FREQ)......cccooiiiiiiiiiiiiieiee e 102
O APt e e e e e e e e e e e e ————————————————————————— 103
LI = 2= T o V7o o T = 1A SRR 104
e Setting the measurement time (MTIME)........cuueeeieeiiiiiiiiceeeee e 104
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4.3.3.1 General measurement configuration

Access VNC: [s]

0T o 10 o PP 101
ST (o |4 T= 1 1 =1 1] o TR 101
N [ TR S 7= | o P UURUPPPR 101
Freg Off el et e e e e e aaaaaaeeaeaeaees 102
Input RF/LF

Access VNC: [s]
Configures the input source for the receiver.
For details on the connectors see Chapter 1.5.2.2, "RX1 in / RX2 in", on page 23.

"RF In" An RF signal is provided from the RX 1 In/RX 2 In connectors on the
front of the R&S EVSF1000. They are connected to a receiving
antenna (max. +13 dBm). The antenna must correspond to the speci-
fied frequency range for the measurement.

"LF In" An AF or low frequency signal is provided at the LF In input connector
on the rear side of the R&S EVSF1000.
If both receivers are used, only one of them can be set to analyze
input from "LF In".
The LF In connector is only available if R&S EVSF1-B4 is installed.
Analyzing LF input requires option R&S EVSG1-K7 LF-Analysis.

Remote command:

GS RFLF INPUT on page 278
LLZ RFLF INPUT on page 268
VOR RFLF INPUT on page 303
FET RFLE INPUT on page 353
SCOPE RFLF INPUT on page 358
SETUP: INPUT on page 234

Signal Direction
Defines the reference for phase notation (see Chapter 4.3.1.3, "Phase notation in VOR
measurements"”, on page 90).

"From" North direction at the VOR beacon
"To" North direction at the receiver/ aircraft

Remote command:
SETUP:UNIT:VORDIRECTION on page 254

No. of Segm

Selects the number of used antenna segments for which the AM distortion results are
displayed. See also "VOR receiver" on page 86. Note that the data recording always
includes all results.

48 The antenna contains 48 segments, the subcarrier has a modulation
frequency of 1440 Hz. (Result: "AM1k44 (48)")
50 The antenna contains 50 segments, the subcarrier has a modulation

frequency of 1500 Hz. (Result: "AM 1k50(50)")
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Freq Offset
Defines a fixed frequency offset from the carrier.

Remote command:
VOR DEMFREQS OFFSET on page 302

4.3.3.2 Channel frequency configuration (CH FREQ)

Access VNC: [q]

The channel frequency determines the nominal frequency at which the measurement is
performed. For some avionics standards, the channels are associated with specific fre-
quencies. (See Chapter A, "ILS channel frequency list", on page 377 and Chapter B,
"VOR channel frequency list", on page 379.)

L o P 102
=0 PSS 102
) (= O RS T YRS 102
CH

Sets the receiver frequency channel on the active receiver board according to the
ICAO frequency list.

Remote command:
RFCH on page 231

Freq
Sets the nominal frequency for the measurement. By default, this frequency is also
assumed to be the center frequency for spectrum displays, unless an offset is defined.

For measurements on two frequencies, the frequencies are defined as offsets to this
nominal frequency.

Remote command:
RE on page 231

Step Size
Defines the frequency step size for the rotary knob when setting the frequency.

In many avionics signals, channels are assigned to frequencies with a fixed offset. By
setting the step size of the rotary knob to the fixed offset, you can easily scroll through
the signal's channel frequencies using the rotary knob. Thus, for example, you can
analyze the measurement results for one channel after the other simply by changing
the selected channel frequency with the rotary knob.

The default step size for ILS/VOR mode is 50 kHz.

Remote command:

ILS mode:

LLZ DEFAULT FREQSTEP on page 264
GS DEFAULT FREQSTEP on page 274
VOR mode:

VOR DEFAULT FREQSTEP on page 301
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Ampt

Access VNC: [w]

The following settings define the amplification for the input signal.

R U A | SRR 103
[ 1Y, o Yo [ YT 103
L L1010 [0 o= g 0o a {=Tox (o] o AR 104
RF Att

Determines how the attenuation of the RF signal is defined. Adjust the attenuation
such that the measured power level remains in the valid level range (indicated by the
green area of the bargraph, see Figure 4-4). Note that the valid level range depends on
the selected measurement mode.

"Manual" The RF attenuation mode is specified manually (see "RF Mode"
on page 69).
"Auto" The RF attenuation mode is selected automatically.

The signal attenuation is selected automatically according to the sig-
nal strength.

This mode works best with clean signals. In difficult receiving condi-
tions, the "Low Noise", "Normal" or "Low Distortion" modes can be
more stable.

When monitoring signals with mostly constant signal levels, it is also
recommended that you use the "Low Noise", "Normal" or "Low Distor-
tion" mode.

Remote command:

SETATTMODE on page 232
SCOPE ATTMODE on page 355
FFT ATTMODE on page 348
IFSPECT ATTMODE on page 344

RF Mode

Defines the RF attenuation mode to be used.

"Low Noise" 15 dB pre-amplification
Provides a high sensitivity. Suitable when scanning the area for dis-
tant signals.

"Norm" 0dB
Provides a normal sensitivity.

"Low Dist" 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby signal, to
avoid overload due to high-level signals.

Remote command:
SETATTMODE on page 232
FSCAN ATTMODE on page 339
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
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IFSPECT ATTMODE on page 344
GBAS:ATTMODE on page 321

Transducer Correction

Configures the level correction. The specified value is added to the measured power
levels to compensate for an inherent offset by the measurement setup, for example the
antenna.

Remote command:
SETUP:EXTERNALATT RX1 on page 233
SETUP: EXTERNALATT RX2 on page 233

4.3.3.4 Bandwidth (BW)
Access VNC: [e]

IF BW
Determines the frequency range for which the measurement is performed on the IF
signal.

Ensure that the entire input signal lies within the specified bandwidth, particularly for
narrow bandwidths.

Remote command:
VOR DEM BW on page 301

AM30 BW
Defines the filter bandwidth with which the 30 Hz AM rotational signal is demodulated.

Remote command:
VOR DEM AM BW on page 301

FM BW
Defines the filter bandwidth with which the 30 Hz reference signal is demodulated.

Remote command:
VOR DEM FM BW on page 302

Bear.Filt.

Defines the filter type used to determine the bearing angle.
"Narrow" For small input levels

"Wide" Faster; used in previous software releases

Remote command:
VOR DEM BEARFILTER on page 301

4.3.3.5 Setting the measurement time (MTime)

Access VNC: [d]

The measurement time determines the interval at which new measurement results are
displayed. Internally, values are captured every 10 ms, that is: 100 per second.
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If the defined measurement time is longer, the values captured internally in that interval
are averaged and only the average value is displayed.

Note that the measurement time determines the minimum interval for values to be
stored during recording (see "Time" on page 203).

Enter the time in milliseconds.

Remote command:

MEASTIME on page 231

4.4 R&S EVSG-K6 COM analysis

Access VNC: [m] > Down arrow key

If the R&S EVSG-K6 COM analysis option is installed, signals from VHF/UHF commu-
nication channels can be analyzed with the R&S EVSF1000. Very high frequency
(VHF) and ultrahigh frequency (UHF) communication is used for air traffic control (ATC
COM), for example.

The COM mode can be used to analyze both the civil aircraft band and military fre-
quencies, with channels spaced at 25 kHz or 8.33 kHz.

The R&S EVSF1000 can perform COM measurements on signals containing one or
two carriers (see Chapter 4.1.4.2, "Channel and frequency configuration”, on page 64).
It assumes a 1000 Hz test tone is being sent.

Remote command:

MODE_COM on page 310

441 COM measurement results

The COM measurement provides the following results. For measurements on two fre-
quencies, the results for the individual frequencies and the sum of both are displayed.

You can display graphical results directly from the COM mode by selecting the softkey
in the "Meas" menu. In this case, the settings for the current measurement are applied
to the graphical results.

To return from the graphical results to the COM mode, select "Return" ([F7]).
For details on the graphical results, see:

® Chapter 5.1, "R&S EVSG-K10 RF spectrum analysis", on page 125

® Chapter 5.2, "IF spectrum analysis", on page 130

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 134

® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 143
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Remote command:

MODE COM on page 310

o RF level and frequency diSplay........ooceeeiiiiiiiieiii i 106
®  |F SPECITUM PrEVIEW...ceeiiiiii i i ittt e e e e e e e s ee e e e e e e e e e e e e e nnns 107
®  COM MAIN VIBW...eiiiiiiitiiiie e eiiiiee e s et e e e sttt e e e e e tee e e e e sste e e e s e sabte e e e e snbeneeesanneeeeeeannes 108
L I 1@ 1Y I = ToTo] o g Yo TN TN 110

RF level and frequency display

The measured RF power and frequency of the input signal are displayed both numeri-
cally and graphically.

RF dBm

lev -47.22

[ |

Figure 4-23: RF level display

The following results are provided:

® Numeric power level in dBm ("Lev")
For measurements on two frequencies: individual and sum power levels

® Measured frequency offset to the nominal frequency in kHz

® Numeric frequency offset of measured power

® Bargraph indicating the power and a color-coded overload state, where:
— Red: overload state, check message
— Yellow: power approaching overload state
— Green: power in a valid range

® |f applicable: overload messages
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@ Overload messages
The following messages indicate an overload:

® "RF Overload"
Overload of the input mixer or of the analog IF path.

® "IF Overload"
Overload of the IF signal.

e "ADC Overload"
The dynamic range of the AD-converter is exceeded (clipping).

A combination of these overloads is also possible.

In all cases, set the RF attenuation to normal or low distortion (for RF input), or reduce
the input level.

In recorded data lists, overloads are indicated by an "O", see "Status flags"
on page 63.

Remote commands to retrieve results:
LA? on page 231

RE? on page 231

COM mode:

GET MEASFREQ on page 315

GET TX1 MEASFREQ on page 318

GET TX2 MEASFREQ on page 320

GET TX1 LEVEL on page 318

GET TX2 LEVEL on page 319

4.41.2 IF spectrum preview

A preview of the measured spectrum (power level vs. frequency) for the IF (intermedi-
ate frequency) signal is provided. The center frequency is the nominal channel fre-
quency. The frequency range shows the measured bandwidth. The power range is
selected such that the noise level remains visible.

ﬁlzll'h-ﬂm"l-lh—’-’kﬂﬂ'h I-I"\'l‘l"«*"fr‘fh"ﬁ\‘-"\'-\!\'-.-\nm
20 4510 5 0 5 10 15 kHz

Figure 4-24: IF spectrum preview
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This preview spectrum allows you to check if the current measurement settings are
appropriate, such as the bandwidth or frequency offsets. For a larger, more detailed
spectrum diagram, select one of the graphical Spectrum modes. If you switch to such a
mode directly from a numeric measurement mode, the current measurement settings
are applied to the spectrum automatically.

4.41.3 COM main view

The COM Main view provides the following measurement results for the 1 kHz/
1.2 kHz test tone (see "Tone Freqg." on page 112):

R)(1 COM ~ Freq  118.00000 MHz

Auto:Norm+ 1Ff2F

1.0 F BW 30k MTime 500 5
00 db [F B 50 m %

View

Main
i |||| |\'H”“l

[LL

21 0 TN

Main (1.0 kHz)
Sum X1

AM 1.0 kHz 40.78 % 4033 %
Freq 1.0kHz 1000.00 Hz 1000.00 Hz
K2 1.0 kHz 0.04 %
K3 1.0 kHz 017 %
K4 1.0 kHz 1374 %
THD 1.0 kHz 1374 %

Local Mains TX1Freg

Figure 4-25: COM Main view

You can display graphical results directly from the COM mode by selecting the softkey
in the "Meas" menu. In this case, the settings for the current measurement are applied
to the graphical results.

To return from the graphical results to the COM mode, select "Return" ([F7]).
For details on the graphical results, see:

® Chapter 5.1, "R&S EVSG-K10 RF spectrum analysis", on page 125

® Chapter 5.2, "IF spectrum analysis", on page 130

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 134

® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 143
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Remote command:

VIEW COM on page 310

AM 1.0 KHZ/ 1.2 KHZ. ettt 109
Freq 1.0 KHZ/ 1.2 KHZ......ceeeeee ettt 109
K2 1.0 KHZ/ 1.2 KHZ...oeieeeee ettt 109
KB 1.0 KHZ/ 1.2 KHZ...oeiieeee ettt 109
K4 1.0 KHZ/ 1.2 KHZ...oeieee ettt 109
THD 1.0 KHZ/ 1.2 KHZ.....oeeeieee et 110

AM 1.0 kHz/ 1.2 kHz
Displays the AM modulation of a 1 kHz/ 1.2 kHz test tone at the individual carrier fre-
quencies and for both carriers together.

Remote command:

GET ONE AMMOD 1 0 on page 315
GET Tx1 AMMOD 1 0 on page 317
GET TX2 AMMOD 1 0 on page 319
GET ONE AMMOD 1 2 on page 315
GET TX1 AMMOD 1 2 on page 317
GET TX2 AMMOD 1 2 on page 319

Freq 1.0 kHz/ 1.2 kHz
Displays the demodulated frequency of the 1 kHz/ 1.2 kHz AM test tone at the individ-
ual carrier frequencies and for both carriers together.

Remote command:

GET ONE AMFREQ 1 0 on page 315
GET TX1 AMFREQ 1 0 on page 317
GET TX2 AMFREQ 1 0 onpage 319
GET ONE AMFREQ 1 2 onpage 315
GET TX1 AMFREQ 1 2 on page 317
GET TX2 AMFREQ 1 2 on page 319

K2 1.0 kHz/ 1.2 kHz
Distortion 2" order, 1.0 kHz/ 1.2 kHz signal

Remote command:
GET K2 1KO0 on page 314
GET K2 1K2 onpage 314

K3 1.0 kHz/ 1.2 kHz
Distortion 3™ order, 1.0 kHz/ 1.2 kHz signal

Remote command:
GET K3 1KO on page 314
GET K3 1K2 on page 314

K4 1.0 kHz/ 1.2 kHz
Distortion 4" order, 1.0 kHz/ 1.2 kHz signal
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Remote command:
GET K4 1KO0 on page 314
GET K4 1K2 on page 315

THD 1.0 kHz/ 1.2 kHz
Total Harmonic Distortion (THD), 1.0 kHz/ 1.2 kHz signal

Remote command:
GET THD 1KO on page 316
GET THD 1K2 on page 317

441.4 COM recording view

The Recording view displays the recorded data for COM measurements from the
selected data list (see "List" on page 202). If available, the stored GNSS data from the
GNSS receiver is also displayed.

R)(l COM ~ Freg 118.00000 MHz

Auto:Norm+ 1Ff2F
00 dB [F BW 3.0 kHz MTime 500

|
TR R R P B

T ——— 1500 ) ||”||'| IHLJII|

|
R B ARE FA LR EE ) LM

9 _

_ :

TX1 Freg

> AF TMD

Local Mains TX1 Freq

Which measurement results are stored is described in the remote commands, see
GETDATADEF on page 366.

The individual measurement results are described in Chapter 4.4.1.3, "COM main
view", on page 108.

For details on data logging see Chapter 7.2, "Recording measurement data",
on page 200.
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@ Status flags
The "STIOCPMV" value contains status flags, if applicable:
e S: Start (started manually)
® T: Triggered (externally)

® [ Invalid
® O: Overload (RF input signal too high)
[

C: Corrected (includes RF input correction factor)
® P:PPS-synced

® M: Morse ID available

V: Valid signal (ILS LOC/GP and VOR only)

4.4.2 COM configuration

In this view, the measurements settings available for the currently active mode, can be

configured.

e Channel and frequency configuration.........cccccceeeeieecciiiiieeeee e 111
L I N o 4] ] S 113
0 BandWidth (BUV).....ueie ittt 114
e Setting the measurement time (MTIME)........eeiiiriiiiiiiiii e 114

4.4.21 Channel and frequency configuration

The ILS Localizer and Glidepath measurements can detect both course and clearance
carriers simultaneously. Alternatively, the individual carriers can be measured only, or
any one or two user-defined frequencies. By default, a wideband measurement is per-
formed. The available measurement settings depend on the selected channel and fre-
quency configuration.

@ Channel SELUP..coiiiiiiiteccc ettt e e e e e e e e e e e e e e e e e e e e eeeeararaaa 111
o Carrier CONfIGUIAtION........iiueiiii et 112
e Channel frequency configuration (CH FREQ).........uuuiiiiiieeiiiiiiiiieieeeeee e 112

Channel setup

Access VNC: [a] > [F1]

1F/2F
Selects the number of frequencies or channels to be measured.

"1F" One frequency only is measured, namely the nominal frequency,
which is also the center frequency.
The nominal frequency is configured by the Freq settings.
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"2F" Two frequencies are measured at the same time. Which frequencies
are measured is configured by the Freq settings.
The numeric results are calculated as the sum of both frequencies. In
the RF Level display, the individual carriers are also indicated. In the
RF Spectrum preview, both carriers are displayed.

Remote command:

COM 1F2F MEASMODE on page 311
Carrier configuration

Access VNC: [s] > "F1"

Configures the carriers and frequencies for measurements on a single or two frequen-
cies. Which settings are available depends on the measurements on the "1F/2F"

on page 111.
TXT OffSEL/TX2 OffSEL.cciiiiiiiiiei ittt e e e et e e e s rarae e e e e eanes 112
Lo L= (= U S 112

TX1 Offset/TX2 Offset

The two carriers are defined as offsets to either side of the nominal tone frequency.
"TX1 Offset" defines the upper carrier with a positive offset to the tone frequency. "TX2
Offset" defines the lower carrier with a negative offset to the tone frequency.

Remote command:
AMFREQ OFFSET TX1 on page 310
AMFREQ OFFSET TX2 on page 310

Tone Freq.
The nominal tone frequency used to measure all results for both carriers.

Remote command:

COM TONEFREQ 1K01K2 on page 312
Channel frequency configuration (CH FREQ)
Access VNC: [q]

The carrier frequency determines the nominal frequency at which the measurement is

performed.

=0 112
S D SIZB et ——————————————————— 113
Freq

Sets the nominal frequency for the measurement. By default, this frequency is also
assumed to be the center frequency for spectrum displays, unless an offset is defined.

For measurements on two frequencies, the frequencies are defined as offsets to this
nominal frequency.

Remote command:
RF on page 231
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44.2.2

R&S EVSG-K6 COM analysis

Step Size
Defines the frequency step size for the rotary knob when setting the frequency.

The default step size for COM mode is 8.33 kHz.
Ampt

Access VNC: [w]

The following settings define the amplification for the input signal.

N | S 113
R 1Y, o Yo (= YT 113
LI E=Ta [ To [UTe]=) g @05 {=Tox i [o] o VT 114
RF Att

Determines how the attenuation of the RF signal is defined. Adjust the attenuation
such that the measured power level remains in the valid level range (indicated by the
green area of the bargraph, see Figure 4-4). Note that the valid level range depends on
the selected measurement mode.

"Manual" The RF attenuation mode is specified manually (see "RF Mode"
on page 69).
"Auto" The RF attenuation mode is selected automatically.

The signal attenuation is selected automatically according to the sig-
nal strength.

This mode works best with clean signals. In difficult receiving condi-
tions, the "Low Noise", "Normal" or "Low Distortion" modes can be
more stable.

When monitoring signals with mostly constant signal levels, it is also
recommended that you use the "Low Noise", "Normal" or "Low Distor-
tion" mode.

Remote command:

SETATTMODE on page 232
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
IFSPECT ATTMODE on page 344

RF Mode

Defines the RF attenuation mode to be used.

"Low Noise" 15 dB pre-amplification
Provides a high sensitivity. Suitable when scanning the area for dis-
tant signals.

"Norm" 0dB
Provides a normal sensitivity.

"Low Dist" 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby signal, to
avoid overload due to high-level signals.
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Remote command:

SETATTMODE on page 232
FSCAN ATTMODE on page 339
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
IFSPECT ATTMODE on page 344
GBAS:ATTMODE on page 321

Transducer Correction

Configures the level correction. The specified value is added to the measured power
levels to compensate for an inherent offset by the measurement setup, for example the
antenna.

Remote command:
SETUP:EXTERNALATT RX1 on page 233
SETUP:EXTERNALATT RX2 on page 233

4.4.2.3 Bandwidth (BW)

Access VNC: [e]

The bandwidth determines the filter width with which the measurement is performed.
The wider the filter, the less measurement time is required, but also the less sensitive
the frequency results.

BW 1F BW 2F
Specifies the filter bandwidth for the single or both carriers.

Remote command:
COM DEMOD BW 1F on page 311
COM DEMOD BW 2F on page 311

4.4.2.4 Setting the measurement time (MTime)

Access VNC: [d]

The measurement time determines the interval at which new measurement results are
displayed. Internally, values are captured every 10 ms, that is: 100 per second.

If the defined measurement time is longer, the values captured internally in that interval
are averaged and only the average value is displayed.

Note that the measurement time determines the minimum interval for values to be
stored during recording (see "Time" on page 203).

Enter the time in milliseconds.

Remote command:

MEASTIME on page 231
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4.5

4.5.1

4.5.2

Non-directional beacon mode

Non-directional beacon mode

Access VNC: [m] > Down arrow key

Using the LF IN connector and the R&S EVSG1-K7 LF-Analysis option, the
R&S EVSF1000 can analyze non-directional beacon signals.

Remote command:

MODE NDB on page 333

o Basics on Non-Directional DEACONS.......c.u.iiuiiiiiie e 115
o NDB measurement and re€SUIS........ccevuueeiiiiiieiiee e e 115
e Configuring NDB mMeEasUremMENTS........cueiiiieeieiiiiiiiiiiiiieieeee e e e e e e seeiirrrrr e e e e e e e e e e e 121

Basics on Non-Directional beacons

Non-directional beacons (NDBs) transmit a signal at a specific carrier frequency, but
without a specific direction. NDBs used for aviation transmit signals at frequencies
between 190 kHz and 1750 kHz, according to ICAO annex 10 (see [3]). Each beacon
is identified by a morse code, which is transmitted at either 400 Hz or 1020 Hz. Due to
the low transmission frequency, NDBs are useful particularly for middle distance navi-
gation.

NDB measurement and results

Due to the large number of different signal parameters, the NDB measurement pro-
vides multiple views for the measurement results.

You can display graphical results directly from the NDB mode by selecting the softkey
in the "Meas" menu. In this case, the settings for the current measurement are applied
to the graphical results.

To return from the graphical results to the NDB mode, select "Return” ([F7]).
For details on the graphical results, see:

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 134

® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 143

Remote command:

VIEW NDB on page 335

e RF level, frequency and IF spectrum display..........ccccovieimriiieeieeiiesccciieeieeeee e, 116
®  NDB ID @nalySiS....ciieiiiiiieieeeie ettt e e e e e e 117
®  NDB diStOrtioN VIBW.....ciiiiiiiiiiiiiiiteee ettt e e e e e e 118
®  NDB reCOrdiNg VIEW....ccceviiiiiiiiiiiiciieie e e e e e e e e e e ee e e e s e e e e e e aaaaaaaeaees 120
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4.5.2.1 RF level, frequency and IF spectrum display

The measured RF power and frequency of the LF input signal is displayed both numer-
ically and graphically.

RF dBuv

Lev 49.47

Figure 4-26: RF level display

The following results are provided:

® Numeric power level in dBuV or dBm ("Lev")

® Measured frequency offset to the tuned carrier frequency in kHz

® Bargraph indicating the power (blue) and a color-coded overload state, where:
— red: overload state, check message
— yellow: power approaching overload state
— green: power in a valid range

® |f applicable: "ADC Overload" message
The dynamic range of the A/D-converter is exceeded (clipping).

IF Spectrum

A preview of the measured spectrum (power level vs. frequency) for the IF (intermedi-
ate frequency) signal is provided. The center frequency corresponds to the tuned car-
rier frequency. The frequency range shows the measured bandwidth. The amplitude
range displays the entire dynamic range.

0
s R
20 45 050 810 15y

Figure 4-27: IF spectrum preview

Remote commands to retrieve results:
RE'? on page 231

LA? on page 231
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4.5.2.2 NDB ID analysis

Displays the results of the NDB signal id analysis. The ID can be analyzed at 400 Hz or
1020 Hz, see "ID Freq" on page 122.

RX1 NDB Freq 368.000 kHz
RF Att Auto:low Noise

0.0 dB IF BW 10.0 kHz MTime 500 ms

RF dBuv

Lev 49.47

Distortion (1020 Hz)

AM 1020 Hz 0.05 % K21020Hz 0.04
K3 1020 Hz 0.03

K4 1020 Hz 0.05

Unwanted AM 30..120Hz 20.87 %  THD 1020 Hz 0.07

> AF Time

Local Full Demain

19 o ] =Y T | { o RSP 118
Dash LENGtN. .ot e e e e e e e e e ——————— 118
Do) o B =T o I €= o DU UUPPPPP PPN 118
Y 1Y = T o PP 118
0 RS 118
3 = o USSR 118
Last ID

Time since last ID pulse was measured

Remote command:
LASTID TIME on page 289

Carr Lev Change
Variance in power level during ID transmission.

Remote command:
NDB CARLEV CHANGE on page 336
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ID Code
Morse-decoded ID with three or four letters.

Remote command:
ID CODE on page 336

ID Period
Time between two measured ID pulses

Remote command:
ID PERIOD on page 289

Dot Length
Length of time a dot is transmitted in the used Morse code in milliseconds.

Remote command:
ID DOT LENGTH on page 288

Dash Length
Length of time a dash is transmitted in the used Morse cod in milliseconds.

Remote command:
ID DASH LENGTH on page 288

Dot-Dash Gap
Length of time that passes between a transmitted dot and a dash in the used Morse
code in milliseconds.

Remote command:
ID DOTDASH GAP on page 289

Letter Gap
Length of time that passes between two transmitted letters in the used Morse code in
milliseconds.

Remote command:
ID LETTER GAP on page 289

ID AM
AM Modulation depth of identifier signal.

Remote command:
NDB AMMOD on page 336

ID Freq
Frequency of the morse signal.

Remote command:
NDB AMFREQ on page 336

4.5.2.3 NDB distortion view

The NDB Dist view comprises the distortion factors for the beacon ID. The ID can be
analyzed at 400 Hz or 1020 Hz, see "ID Freq" on page 122.
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RX1 NDB Freq 368.000 kHz

RF Att Auto:Low Noise
C 0.0 dB MTime 500

RF :
e E175 - 0 f“

2
- ™,
\
g™ JJ L
‘\'ﬁu-.-..-...ﬁ.-.- et R,

20 15 -10 -5 @ 5 10 15 kHz

Distortion (400 Hz)

AM 400 Hz 9331 % K2 400 Hz
K3 400 Hz
K4 400 Hz
THD 400 Hz

Figure 4-28: NDB Distortion view

AM 40071020 HZ..ovvereteeeeeee et s e s e s e e e e e e e e e e et e s e e e e e rerear b ———— 119
LSO 00 0 1 O o 119
ST 0 L0 0 1 O 119
RGO 0 ) 0 1 O R 120
Unwanted AM 30 10 120 Hz........ooiiiiiieeeeee et 120
THD 400/1020 HzZ...oveveteieeeeeee ettt e s e s e s e e e e e e e aaaeseseeeeeeeeenseees 120

AM 400/1020 Hz
AM modulation depth of 400/1020 Hz beacon ID.

Remote command:
NDB AMMOD on page 336

K2 400/1020 Hz
Distortion 2" order, 400/1020 Hz beacon ID

Remote command:
NDB K2 PCT on page 337

K3 400/1020 Hz
Distortion 3™ order, 400/1020 Hz beacon ID

Remote command:
NDB K3 PCT on page 337
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K4 400/1020 Hz
Distortion 4t order, 400/1020 Hz beacon ID

Remote command:
NDB K4 PCT on page 337

Unwanted AM 30 to 120 Hz
Measures spurs in the antenna switching range.

Remote command:
NDB POWSUPPL FC on page 337

THD 400/1020 Hz
Total Harmonic Distortion (THD), 400/1020 Hz beacon ID

Remote command:
NDB THD PCT on page 337

4.5.2.4 NDB recording view

The Recording view displays the recorded data for NDB measurements from the
selected data list (see "List" on page 202).

RX1 NDB Freq 1000.000 kHz MeasNDB
IF Att Auto:Low Noise
0.0 dB IF BWW MTime 500

RF dBpv
lev 71.74

DL Line [
1

17 0 4 5.8
1700.000

Spectrum

AF Time
Domain

Local Mains

Which measurement results are stored is described in the remote commands, see
GETDATADEF on page 366.

The individual measurement results are described in the other NDB result views.
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For details on data logging, see Chapter 7.2, "Recording measurement data",
on page 200.

@ Status flags
The "STIOCPMV" value contains status flags, if applicable:
® S: Start (started manually)
® T: Triggered (externally)
® | Invalid

O: Overload (RF input signal too high)

® C: Corrected (includes RF input correction factor)
® P: PPS-synced

® M: Morse ID available

V: Valid signal (ILS LOC/GP and VOR only)

4.5.3 Configuring NDB measurements

NDB measurements are always performed on LF input, using AC coupling. They
require the R&S EVSG1-K7 LF-Analysis option.

The following settings are configurable for the NDB measurement.

Settings for recording, including trigger settings, are described in Chapter 7.2, "Record-
ing measurement data", on page 200.

For the mapping of hard- and softkey commands to keyboard commands using VNC,
see Table 1-3.

© ©

e General measurement SEttiNgS.......cccccuiiiiiiiiiie e 121
®  RECEIVEI fTEQUENCY .....ccce it e e e e e e e e e e e e e e e e e e ae e e naaaanas 122
L I N4 0] 0] 1] (8 o 1= 122
o Setting the bandwidth...... ... 123
e Setting the measurement time (MTIME)........oerrrriiiiiii i 124

4.5.3.1 General measurement settings

Access VNC: [s]

Some general settings are available for NDB measurements.

[NV I o | 121
1 =Y o PP 122
Level Unit

Switches the unit for all level displays in NDB measurement results between dBuV
(default) and dBm.
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4.5.3.2

4533

Non-directional beacon mode

Remote command:
NDB UNIT LEVEL on page 335

ID Freq
The NDB ID can be analyzed at 400 Hz or 1020 Hz.

Remote command:
NDB IDFREQ 400 1020 on page 336

Receiver frequency

Access VNC: [q]

The receiver frequency determines the nominal frequency at which the measurement
is performed.

=0 P 122
S D SHZB et aaaaas 122
Freq

Sets the nominal frequency for the measurement.

Remote command:
RF on page 231

Step Size
Defines the frequency step size for the rotary knob when setting the frequency.

The default step size for NDB mode is 1.0 kHz.

Remote command:
NDB DEFAULT FREQSTEP on page 333

Amplitude

Access VNC: [w]

The following settings define the amplification for the input signal.

R A e 122
[ 1Y, o Yo [ TS 123
I o o USSP 123
L1010 (S 1o 0o g {=Tox 1 o] o R 123
RF Att

Determines how the attenuation of the RF signal is defined. Adjust the attenuation
such that the measured power level remains in the valid level range (indicated by the
green area of the bargraph, see Chapter 4.5.2.1, "RF level, frequency and IF spectrum
display", on page 116). Note that the valid level range depends on the selected mea-
surement mode.

"Manual" The RF attenuation mode is specified manually (see "RF Mode"
on page 69).
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4.5.3.4

Non-directional beacon mode

"Auto" The RF attenuation mode is selected automatically.
The signal attenuation is selected automatically according to the sig-
nal strength.
This mode works best with clean signals. In difficult receiving condi-
tions, the "Low Noise", "Normal" or "Low Distortion" modes can be
more stable.
When monitoring signals with mostly constant signal levels, it is also
recommended that you use the "Low Noise", "Normal" or "Low Distor-
tion" mode.

Remote command:
SETATTMODE on page 232

RF Mode

Defines the RF attenuation mode to be used.

"Low Noise" 15 dB pre-amplification
Provides a high sensitivity. Suitable when scanning the area for dis-
tant signals.

"Norm" 0dB
Provides a normal sensitivity.

"Low Dist" 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby signal, to
avoid overload due to high-level signals.

Remote command:
SETATTMODE on page 232

LF Imp.
Switches the impedance for the LF input between 50 Q and 20 kQ.

For an impedance of 20 kQ, the level is indicated as the voltage of the EMF (no-load
voltage). The unit is automatically set to "dBuV(EMF)".

Remote command:
NDB LFIN IMPEDANCE on page 334

Transducer Correction

Configures the level correction. The specified value is added to the measured power
levels to compensate for an inherent offset by the measurement setup, for example the
antenna.

Remote command:
NDB EXTERNALATT LFIN on page 334

Setting the bandwidth

Access VNC: [e]
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The bandwidth determines the frequency range for which the measurement is per-
formed. Depending on the measurement mode, and whether a wideband or a specific
frequency is measured, different settings are available.

L B N e e e 124
[F BWW DSt ..ot 124
IF BW

Demodulation bandwidth used for level and modulation measurement.

Remote command:
NDB DEM ID BW on page 333

IF BW Dist
Specifies the IF filter bandwidth for audio and distortion measurements.

Remote command:
NDB DEM DIST BWon page 334

4.5.3.5 Setting the measurement time (MTime)

Access VNC: [d]

The measurement time determines the interval at which new measurement results are
displayed. Internally, values are captured every 10 ms, that is: 100 per second.

If the defined measurement time is longer, the values captured internally in that interval
are averaged and only the average value is displayed.

Note that the measurement time determines the minimum interval for values to be
stored during recording (see "Time" on page 203).

Enter the time in milliseconds.

Remote command:

MEASTIME on page 231
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5 Graphic measurement modes

e R&S EVSG-K10 RF SPectrum analySiS........uuueeeiieeeeiiiiiciiiiiieeeeeeee e e e secenvnnneeeeeens 125
@ |F SPECrUM @nalySiS......cooieiiiiieieeeeeeeeeee e —————— 130
o R&S EVSG-K11 AF spectrum analySiS.........oouiiocuuieiiiiiieiee e eeeceeee e 134
o R&S EVSG-K12 Time domain analySis.........occueiieeiiiiiiie e 143
e Using markers in the graphical displays...........ceeeeeiiiiiiiiiiiieeeeeeeeeeeeeeeeeveee 152

5.1 R&S EVSG-K10 RF spectrum analysis

Access VNC: [m] > Down arrow key

The RF Spectrum mode displays the power vs. frequency diagram (spectrum) for a
user-defined frequency range of the input signal. This diagram is useful to obtain an
overview of the entire input signal. The RF Spectrum requires the R&S EVSG-K10 RF
spectrum analysis option.

The x-axis displays the absolute measured frequency in Hz. The y-axis displays the
measured power levels in dBm.

Marker functions allow you to analyze specific details in the spectrum.
RX1 RF SPECTR.  center 118.0000 MHz  Span 40000 MHz ~ Marker

Man:Norm Start 116.0000 MHz Stop 120.0000 MHz

Ref lov  -30 dBm levCorr 00 dB  RBW SOkHz  SW 479 ms Marker 1

M1 118 02 MHz -43.93 dBm
b2 kHz -65.00 dB 7

A srbe
Wiarker £

Type Mkr 2
Delta

Marker 3

Marker 4

Type Mkr 4
Norm

Local Mains

Figure 5-1: RF Spectrum
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Generally, each mode is configured individually. When you switch modes, the most
recently defined settings for that mode are applied.

However, graphical results can also be displayed directly from the measurement
modes with numeric results. In this case, the settings for the current mode are applied
to the graphical results.

If the original measurement mode analyzes multiple carriers, you must select the car-
rier for which you want to see the graphical results when you switch the mode.

The following settings are displayed in the measurement settings area of the RF spec-
trum:

® RXboard ("RX1" | "RX2")
The currently active receiver board. See Chapter 3.2, "Receiver board",
on page 40.

® Measurement mode
The currently active measurement mode on the active receiver board, e.g. "RF
Spectrum”. See Chapter 3.3, "Measurement mode", on page 41.

® Frequency range
"Center", "Span", "Start", "Stop"
The swept frequency range, see Chapter 5.1.1, "Configuring the frequency range”,
on page 126.

® RF attenuation ("Att")
The used attenuation mode; see also "RF Mode" on page 69.

® Reference level ("Ref Lev")
The maximum expected power level, see "Ref Level" on page 128.

® [ evel correction ("Lev Corr")
The applied level correction by a transducer. See "Transducer Correction”
on page 69.

® Resolution Bandwidth ("RBW")
Resolution bandwidth with which the measurement is performed. See "Resolution
Bandwidth (RBW Mode/Res BW)" on page 127.

Remote command to select RF Spectrum mode:

MODE FSCAN on page 338

Remote command to retrieve trace results:

FSCAN GETSPECT on page 342

5.1.1 Configuring the frequency range

Access VNC: [q]

The following settings configure the frequency range of the spectrum, that is: the x-
axis.
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5.1.2

R&S EVSG-K10 RF spectrum analysis

Define the frequency range to be displayed using one of the following methods:

® Center + Span: the center frequency is displayed in the center of the x-axis, with
half the span to either side

e Start + Stop: the x-axis starts with the start frequency and ends with the stop fre-
quency

(071 01 (=T TR 127
ST - o R 127
] =1 o PR 127
) (o] o SRR 127
Center

Configures the center frequency. The configured value is displayed as "Center" in the
measurement settings area.

Remote command:
FSCAN FREQCENTER on page 339

Span
Configures the frequency span, which must be at least 100 kHz. The configured value
is displayed as "Span" in the measurement settings area.

Remote command:
FSCAN FREQSPAN on page 339

Start
Configures the start frequency of the x-axis. The configured value is displayed as
"Start" in the measurement settings area.

Remote command:
FSCAN FREQSTART on page 340

Stop
Configures the stop frequency of the x-axis. The configured value is displayed as
"Stop" in the measurement settings area.

Remote command:
FSCAN FREQSTOP on page 340

Configuring the bandwidth

Access VNC: [e] > "F1"
Resolution Bandwidth (RBW Mode/Res BW)..........c.ccevviiiiiciiiiccceee, 127

Resolution Bandwidth (RBW Mode/Res BW)

Defines the resolution bandwidth (RBW) of the spectrum. The resolution bandwidth
defines the minimum frequency separation at which the individual components of a
spectrum can be distinguished. Small values result in high precision, as the distance
between two distinguishable frequencies is small. Higher values decrease the preci-
sion, but increase measurement speed.

The RBW can be determined automatically by the R&S EVSF1000, or manually.
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AUTO mode The RBW is determined automatically according to the sweep time
and frequency range.

Manual mode  Select a predefined fixed value manually.

Remote command:
FSCAN RESBW AUTO on page 341
FSCAN RES BW on page 341

5.1.3 Configuring the amplitude (y-axis)

Access VNC: [w]

The amplitude settings configure the y-axis of the spectrum.

Rl =YL= PP 128
Y-RANGE. ittt et e e e e e e e e e e e e e e e e e e e e e e e aanne 128
[ |V, o Yo L= YT 128
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Ref Level

The reference level determines the maximum power level displayed in the spectrum.
Adjust the reference level as close as possible to the highest expected power level to
avoid overload at the RF input or signal clipping.

Remote command:
FSCAN REFLEVEL on page 340

Y-Range
Determines the displayed power level range on the y-axis of the spectrum. The range
starts at the specified Ref Level at the top of the diagram.

RF Mode

Defines the RF attenuation mode to be used.

"Low Noise" 15 dB pre-amplification
Provides a high sensitivity. Suitable when scanning the area for dis-
tant signals.

"Norm" 0dB
Provides a normal sensitivity.

"Low Dist" 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby signal, to
avoid overload due to high-level signals.

Remote command:

SETATTMODE on page 232
FSCAN ATTMODE on page 339
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
IFSPECT ATTMODE on page 344
GBAS : ATTMODE on page 321
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R&S EVSG-K10 RF spectrum analysis

Transducer Correction

Configures the level correction. The specified value is added to the measured power
levels to compensate for an inherent offset by the measurement setup, for example the
antenna.

Remote command:
SETUP:EXTERNALATT RX1 on page 233
SETUP:EXTERNALATT RX2 on page 233

Configuring the trace

Access VNC: [a]

Trace settings determine how the display values are calculated from the measured val-
ues.
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Trace mode

Defines the update mode for subsequent traces.

"Clear/Write" Overwrite mode (default): the trace is overwritten by each sweep
"Average" The average is determined over several sweeps

The Average Count determines the number of averaging procedures.

"Max Hold" The maximum value is determined over several sweeps and dis-
played. The R&S EVSF1000 saves each trace point in the trace
memory only if the new value is greater than the previous one.
The Average Count determines the number of sweeps to evaluate.

"RMS" The RMS value for each trace point over several sweeps is deter-
mined and displayed.
The Average Count determines the number of sweeps to evaluate.

Remote command:

FEFT TRACEMODE on page 353
IFSPECT TRACE MODE on page 346
FSCAN TRACE MODE on page 341

Average Count

Determines the number of sweeps over which trace evaluation is performed (e.g. aver-
aging or maxhold).

Remote command:

FET TRACE AVRGCOUNT on page 354

IFSPECT TRACE AVRGCOUNT on page 346

FSCAN TRACE AVRGCOUNT on page 342
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5.2 IF spectrum analysis

Access VNC: [m] > Down arrow key

IF Spectrum mode displays the measured power vs frequency spectrum for a (small)
span around the center frequency of the input signal. This diagram is useful to perform
detailed analysis on the signal around the center frequency. This mode requires the
R&S EVSG-K10 RF spectrum analysis option.

The x-axis displays the frequency offset to the nominal RF frequency in Hz. The y-axis
displays the measured power levels in dBm.

Marker functions allow you to analyze specific details in the spectrum.
RX1IF SPECTR.  Refreq 1180000 MHz Span 50,0000 kHz

Man:Norm
30 dBm Lev Cor 00 dB RBW Auto:937Hz

4.8828 kHz

Trace Mode

Average

Avrg Count

10

Mains

Figure 5-2: IF Spectrum

Generally, each mode is configured individually. When you switch modes, the most
recently defined settings for that mode are applied.

However, graphical results can also be displayed directly from the measurement
modes with numeric results. In this case, the settings for the current mode are applied
to the graphical results.

If the original measurement mode analyzes multiple carriers, you must select the car-
rier for which you want to see the graphical results when you switch the mode.
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The following settings are displayed in the measurement settings area of the RF spec-
trum:

e RXboard ("RX1" | "RX2")
The currently active receiver board. See Chapter 3.2, "Receiver board",
on page 40.

® Measurement mode
The currently active measurement mode on the active receiver board, e.g. "RF
Spectrum”. See Chapter 3.3, "Measurement mode", on page 41.

® Frequency range ("RF Freq", "Span")
The swept frequency range, see "RF Freq" on page 131.

® Reference level ("Ref Lev")
The maximum expected power level, see "Ref Level" on page 132.

® [ evel correction ("Lev Corr")
The applied level correction by a transducer. See "Transducer Correction”
on page 69.

® Resolution Bandwidth ("RBW")
Resolution bandwidth with which the measurement is performed. See "RBW"
on page 132.

Remote command to select RF Spectrum mode:

MODE IFSPECT on page 343

Remote command to retrieve trace results:

IFSPECT GETSPECT on page 347

5.2.1 Configuring the frequency range

Access VNC: [q]

The following settings configure the frequency range of the spectrum, that is: the x-

axis.

L =T TP PP 131
ST - o R 131
RF Freq

Configures the center frequency. The configured value is displayed as "RF Freq" in the
measurement settings area.

Remote command:
IFSPECT FREQRF on page 344

Span

Configures the frequency span, which must be at least 100 kHz. The span is distrib-
uted evenly to the left and right of the "RF Freq" on page 131. The configured value is
displayed as "Span" in the measurement settings area.
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Remote command:
IFSPECT FREQ SPAN on page 344

5.2.2 Configuring the bandwidth

Access VNC: [e] > "F1"

RBW

Defines the resolution bandwidth (RBW) of the spectrum. The resolution bandwidth
defines the minimum frequency separation at which the individual components of a
spectrum can be distinguished. Small values result in high precision, as the distance
between two distinguishable frequencies is small. Higher values decrease the preci-
sion, but increase measurement speed.

The RBW can be determined automatically by the R&S EVSF1000, or manually.

AUTO mode The RBW is determined automatically according to the sweep time
and frequency range.

Manual mode  Select a predefined fixed value manually.

Remote command:
IFSPECT RES BW on page 345
IFSPECT RESBW AUTO on page 345

5.2.3 Configuring the amplitude (Y-Axis)

Access VNC: [w]

The amplitude settings configure the y-axis of the spectrum.

T A=Y 132
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Ref Level

The reference level determines the maximum power level displayed in the spectrum.
Set the reference level as close as possible to the highest expected power level to
avoid overload at the RF input or signal clipping.

Remote command:
IFSPECT REFLEVEL on page 345

Y-Range

Determines the displayed power level range on the y-axis of the spectrum. The range
starts at the specified Ref Level at the top of the diagram.
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IF spectrum analysis

RF Att

Determines how the attenuation of the RF signal is defined. Adjust the attenuation
such that the measured power level remains in the valid level range (indicated by the
green area of the bargraph, see Figure 4-4). Note that the valid level range depends on
the selected measurement mode.

"Manual" The RF attenuation mode is specified manually (see "RF Mode"
on page 69).
"Auto" The RF attenuation mode is selected automatically.

The signal attenuation is selected automatically according to the sig-
nal strength.

This mode works best with clean signals. In difficult receiving condi-
tions, the "Low Noise", "Normal" or "Low Distortion" modes can be
more stable.

When monitoring signals with mostly constant signal levels, it is also
recommended that you use the "Low Noise", "Normal" or "Low Distor-
tion" mode.

Remote command:

SETATTMODE on page 232
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
IFSPECT ATTMODE on page 344

RF Mode

Defines the RF attenuation mode to be used.

"Low Noise" 15 dB pre-amplification
Provides a high sensitivity. Suitable when scanning the area for dis-
tant signals.

"Norm" 0dB
Provides a normal sensitivity.

"Low Dist" 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby signal, to
avoid overload due to high-level signals.

Remote command:

SETATTMODE on page 232
FSCAN ATTMODE on page 339
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
IFSPECT ATTMODE on page 344
GBAS:ATTMODE on page 321

Transducer Correction

Configures the level correction. The specified value is added to the measured power
levels to compensate for an inherent offset by the measurement setup, for example the
antenna.

Remote command:
SETUP:EXTERNALATT RX1 on page 233
SETUP:EXTERNALATT RX2 on page 233
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5.3

R&S EVSG-K11 AF spectrum analysis

Configuring the trace

Access VNC: [a]

Trace settings determine how the display values are calculated from the measured val-
ues.

L= 1o 10T = TS 134
F Y=Y =T LS @70 11 ] o | S PPPPRRRRS 134
Trace mode

Defines the update mode for subsequent traces.

"Clear/Write" Overwrite mode (default): the trace is overwritten by each sweep
"Average" The average is determined over several sweeps

The Average Count determines the number of averaging procedures.

"Max Hold" The maximum value is determined over several sweeps and dis-
played. The R&S EVSF1000 saves each trace point in the trace
memory only if the new value is greater than the previous one.
The Average Count determines the number of sweeps to evaluate.

"RMS" The RMS value for each trace point over several sweeps is deter-
mined and displayed.
The Average Count determines the number of sweeps to evaluate.

Remote command:

FET TRACEMODE on page 353
IFSPECT TRACE MODE on page 346
FSCAN TRACE MODE on page 341

Average Count
Determines the number of sweeps over which trace evaluation is performed (e.g. aver-
aging or maxhold).

Remote command:

FEFT TRACE AVRGCOUNT on page 354

IFSPECT TRACE AVRGCOUNT on page 346
FSCAN TRACE AVRGCOUNT on page 342

R&S EVSG-K11 AF spectrum analysis

Access VNC: [m] > Down arrow key

AF Spectrum mode displays the spectrum of a demodulated RF signal with AM compo-
nents. This mode requires the R&S EVSG-K11 AF spectrum analysis option.

The x-axis displays the absolute measured frequency in kHz. The y-axis displays the
modulation depth in dB.

Marker functions allow you to analyze specific details in the spectrum.
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R&S EVSG-K11 AF spectrum analysis

RX1 AF SPECTR.  Arcenter 25000 kHz  AFSpan  5.0000 kHz  Marker
RFFreq  118.0000 MHz RF Lev -16.58 dBm AM Demod

At Auto:Norm+ IF BW 50.0 kHz Auto:4THz Marker 1

hA s vliai 3
WIdIrKEer £

Type Mkr 2
Norm

Marker 4

Vit Lighon

| [~ 7

Type Mkr 4

Local Mains Norm

Figure 5-3: AF Spectrum for RF input

The following settings are displayed in the measurement settings area of the RF spec-
trum:

® RX board ("RX1" | "RX2")
The currently active receiver board. See Chapter 3.2, "Receiver board",
on page 40.

® Measurement mode

The currently active measurement mode on the active receiver board, e.g. "AF
Spectrum". See Chapter 3.3, "Measurement mode", on page 41.

® "RF Freq"
Nominal measurement frequency of the RF signal, see "RF Freq" on page 138.
® "RF Lev"

The measured level of the RF signal

® Frequency range
"AF Center", "AF Span", "AF Start", "AF Stop"
The swept frequency range, see Chapter 5.1.1, "Configuring the frequency range”,
on page 126.

® RF attenuation ("Att")
The used attenuation mode; see also "RF Mode" on page 69.

® Resolution Bandwidth ("RBW")
Resolution bandwidth with which the measurement is performed. See "Resolution
Bandwidth (RBW Mode/Res BW)" on page 127.
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® For ILS or VOR signals: the modulation of the selected carrier ("AM Demod", "VOR
Subc. AM", "VOR Subc. FM"), see "Switching from numeric to graphical results"
on page 91

AF Spectrum for LF input

Using option R&S EVSG1-K7 LF-Analysis, you can also analyze LF input (AF signals
only) in the AF Spectrum mode. In this case, the y-axis displays the modulation depth
in volt.

RX1 AF SPECTR. AFCenter  2.5000 kHz  AFSpan 5.0000 kHz

AF AMDemod  Grid Y Max
1V DC AF In BW 12.5 kHz Auto:4THz 1.00V

300 mv
Y Range

1V

0 mV

0 mv

Range

1V

Coupling
DC

4 C =
) ) T wi prd e
= LE I racior

Local Mains 1.0000

Figure 5-4: AF Spectrum for LF input

For LF input, the following settings are displayed:

e RXboard ("RX1" | "RX2")
The currently active receiver board. See Chapter 3.2, "Receiver board",
on page 40.

® Measurement mode
The currently active measurement mode on the active receiver board, e.g. "AF
Spectrum”. See Chapter 3.3, "Measurement mode", on page 41.

® Frequency range
"AF Center", "AF Span", "AF Start", "AF Stop"
The swept frequency range, see Chapter 5.3.2, "Configuring the frequency range”,
on page 138.

® LF Input type ("LF In")
Only AF signals can be analyzed as LF input in AF Spectrum mode. See "Input
RF/LF" on page 63.
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5.3.1

R&S EVSG-K11 AF spectrum analysis

. (llRangell)
Sensitivity of the measurement. See "Range" on page 72.
® Measurement Bandwidth ("AF In BW")
Measurement bandwidth for LF input. See "AF In BW" on page 139.

® Resolution bandwidth for LF input ("AF Res BW")
Resolution bandwidth with which the AF signal measurement is performed. See
Chapter 5.3.3, "Configuring the bandwidth", on page 139.

® For ILS or VOR signals: the modulation of the selected carrier ("AM Demod", "AM
Demod Offset" (low IF mode), "VOR Subc. AM", "VOR Subc. FM"), see "Switching
from numeric to graphical results" on page 91

Generally, each mode is configured individually. When you switch modes, the most
recently defined settings for that mode are applied.

However, graphical results can also be displayed directly from the measurement
modes with numeric results. In this case, the settings for the current mode are applied
to the graphical results.

If the original measurement mode analyzes multiple carriers, you must select the car-
rier for which you want to see the graphical results when you switch the mode.

Remote command to select RF Spectrum mode:

MODE FFT on page 348

Remote command to retrieve trace results:

FFT GETSPECT on page 354

e Configuring the input signal...........ooooiiiiiiicccr e 137
e Configuring the freqQUENCY raNge.........ooiiiiii i 138
o Configuring the bandwidth..........cccoiiiiiii e 139
e Configuring the amplitude (Y-Axis) for RF input.........c.coooviiiiiiiiieee e, 140
e Configuring the amplitude (Y-AXxis) for LF input...........ccooiiiiiiciiiiiiiieee e 141
o  Configuring the traCe........cooeeeeeieecr e 143

Configuring the input signal
The AF Spectrum mode can display graphical results for RF or LF input.

Input RF/LF
Access VNC: [s]

Configures the input source for the receiver.
For details on the connectors see Chapter 1.5.2.2, "RX1 in / RX2 in", on page 23.

"RF In" An RF signal is provided from the RX 1 In/RX 2 In connectors on the
front of the R&S EVSF1000. They are connected to a receiving
antenna (max. +13 dBm). The antenna must correspond to the speci-
fied frequency range for the measurement.
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5.3.2

R&S EVSG-K11 AF spectrum analysis

"LF In" An AF or low frequency signal is provided at the LF In input connector
on the rear side of the R&S EVSF1000.
If both receivers are used, only one of them can be set to analyze
input from "LF In".
The LF In connector is only available if R&S EVSF1-B4 is installed.
Analyzing LF input requires option R&S EVSG1-K7 LF-Analysis.

Remote command:

GS RFLF INPUT on page 278
LLZ RFLF INPUT on page 268
VOR RFLF INPUT on page 303
FET RFLE INPUT on page 353
SCOPE_RFLF INPUT on page 358
SETUP: INPUT on page 234

Configuring the frequency range

Access VNC: [q]

The following settings configure the frequency range of the spectrum, that is: the x-

axis.

Define the frequency range to be displayed using one of the following methods:

e AF Center + AF Span: the center frequency is displayed in the center of the x-axis,
with half the span to either side

® AF Start + AF Stop: the x-axis starts with the start frequency and ends with the
stop frequency

=T TP PPRTR 138
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Y S o - o TSR 138
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RF Freq

Configures the nominal frequency of the RF input signal. The configured value is dis-
played as "RF Freq" in the measurement settings area.

Remote command:
FET FREQRF on page 351

AF Center
Configures the center frequency for the demodulated AM signal components. The con-
figured value is displayed as "AF Center" in the measurement settings area.

Remote command:
FFT FREQ CENTER on page 350

AF Span
Configures the frequency span, which must be at least 100 kHz. The configured value
is displayed as "AF Span" in the measurement settings area.
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R&S EVSG-K11 AF spectrum analysis

Remote command:
FET FREQ SPAN on page 350

AF Start
Configures the start frequency of the x-axis. The configured value is displayed as "AF
Start" in the measurement settings area.

Remote command:
FET FREQ START on page 350

AF Stop
Configures the stop frequency of the x-axis. The configured value is displayed as "AF
Stop" in the measurement settings area.

Remote command:
FET FREQSTOP on page 350

Configuring the bandwidth

Access VNC: [e] > "F1"

RN e e 139
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RBW

Defines the resolution bandwidth (RBW) of the spectrum. The resolution bandwidth
defines the minimum frequency separation at which the individual components of a
spectrum can be distinguished. Small values result in high precision, as the distance
between two distinguishable frequencies is small. Higher values decrease the preci-
sion, but increase measurement speed.

The RBW can be determined automatically by the R&S EVSF1000, or manually.

AUTO mode The RBW is determined automatically according to the sweep time
and frequency range.

Manual mode  Select a predefined fixed value manually.

Remote command:
FET RESBW AUTO on page 352
FET RESBW FIX KHZ on page 352

IF BW
Defines the IF demodulation bandwidth for RX input in "AF Spectrum" mode.

Remote command:
FET IF BW KHZ on page 352

AF In BW
Access VNC: [e]

Bandwidth with which the LF input is measured.
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R&S EVSG-K11 AF spectrum analysis

Remote command:
SCOPE BB AF BW KHZ on page 356
FFT BB AF BW KHZ on page 349

IF BW AM
Defines the IF demodulation bandwidth for the AM component of LF input.

This function is only available for AM carrier input, which cannot be selected directly in
"AF Spectrum" mode. However, it becomes available when you do one of the following:

® Switch to the AF spectrum from "ILS LOC" or "ILS GP" mode in low IF mode

® Switch to the AF spectrum from "VOR" mode for LF input, selecting the AM
demodulated subcarrier (see "Switching from numeric to graphical results"
on page 91).

Remote command:
FFT BB IF BW KHZ on page 349

Configuring the amplitude (Y-Axis) for RF input

Access VNC: [w]

The amplitude settings configure the y-axis of the spectrum. For the AF Spectrum, the
modulation depth of the AM signal components is displayed on the y-axis.

The following settings are available for RF input.
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Y-Range

Determines the displayed modulation depth range on the y-axis of the spectrum.

Remote command:
FET GRID YRANGE DB on page 351

RF Att

Determines how the attenuation of the RF signal is defined. Adjust the attenuation
such that the measured power level remains in the valid level range (indicated by the
green area of the bargraph, see Figure 4-4). Note that the valid level range depends on
the selected measurement mode.

"Manual" The RF attenuation mode is specified manually (see "RF Mode"
on page 69).
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"Auto" The RF attenuation mode is selected automatically.
The signal attenuation is selected automatically according to the sig-
nal strength.
This mode works best with clean signals. In difficult receiving condi-
tions, the "Low Noise", "Normal" or "Low Distortion" modes can be
more stable.
When monitoring signals with mostly constant signal levels, it is also
recommended that you use the "Low Noise", "Normal" or "Low Distor-
tion" mode.

Remote command:

SETATTMODE on page 232
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
IFSPECT ATTMODE on page 344

RF Mode
Defines the RF attenuation mode to be used.

"Low Noise" 15 dB pre-amplification
Provides a high sensitivity. Suitable when scanning the area for dis-
tant signals.

"Norm" 0dB
Provides a normal sensitivity.
"Low Dist" 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby signal, to
avoid overload due to high-level signals.

Remote command:

SETATTMODE on page 232
FSCAN ATTMODE on page 339
SCOPE ATTMODE on page 355
FEFT ATTMODE on page 348
IFSPECT ATTMODE on page 344
GBAS:ATTMODE on page 321

5.3.5 Configuring the amplitude (Y-Axis) for LF input

Access VNC: [w]

The amplitude settings configure the y-axis of the spectrum. The following settings are
available for LF input.
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Grid Y Max
Defines the maximum displayed value of the y-axis.

Y Range
Determines the displayed modulation depth range on the y-axis of the spectrum.

Remote command:
FET GRID YRANGE V on page 351

Grid Unit
Access VNC: [s]

Switches the unit of the y-axis between V and % for LF input (see Chapter 5.4.1, "Con-
figuring the input signal”, on page 146).

Range
Access VNC: [w]

Defines the full-scale AF signal level. Define the correct level to avoid clipping and
overload.

Switches the range between 1V and 5 V.

Remote command:
SETUP:BB IN RANGE on page 236

Coupling
Access VNC: [w]

Specifies the handling of the DC component of the AF signal.

For low IF signals, AC coupling is always used.

"AC" The DC component of the AF signal is not forwarded.

"DC" The DC component of the AF signal is also forwarded and analyzed.

Remote command:
SETUP:BB_IN COUPL on page 236

DC Reference
Access VNC: [w]

Defines the reference power in volt for LF input, available for AF signals with AC cou-
pling only. This value is used to determine the modulation depth and corresponds to
the DC power of the AF signal.

For AC coupling, the DC power component of the AF signal is not forwarded. Thus,
you must define the reference value manually.

Remote command:

LLZ BB LFIN DCOFFSETV on page 263
GS BB LFIN DCOFFSETV on page 273
VOR BB LFIN DCOFEFSETV on page 300
FFT BB LFIN DCOFFSETV on page 349
SCOPE BB LFIN DCOFEFSETV on page 356
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LF In Factor
Access VNC: [w]

Applies a factor to the measured power levels, e.g. to compensate certain effects in the
input system.

Remote command:
SETUP:BB IN FACTOR on page 236

5.3.6 Configuring the trace

Access VNC: [a]

Trace settings determine how the display values are calculated from the measured val-
ues.

L= 1o 1 To T L= TR 143
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Trace mode
Defines the update mode for subsequent traces.

"Clear/Write" Overwrite mode (default): the trace is overwritten by each sweep

"Average" The average is determined over several sweeps
The Average Count determines the number of averaging procedures.

"Max Hold" The maximum value is determined over several sweeps and dis-
played. The R&S EVSF1000 saves each trace point in the trace
memory only if the new value is greater than the previous one.
The Average Count determines the number of sweeps to evaluate.

"RMS" The RMS value for each trace point over several sweeps is deter-
mined and displayed.
The Average Count determines the number of sweeps to evaluate.

Remote command:

FFT TRACEMODE on page 353
IFSPECT TRACE MODE on page 346
FSCAN TRACE MODE on page 341

Average Count
Determines the number of sweeps over which trace evaluation is performed (e.g. aver-
aging or maxhold).

Remote command:

FET TRACE AVRGCOUNT on page 354

IFSPECT TRACE AVRGCOUNT on page 346
FSCAN TRACE AVRGCOUNT on page 342

5.4 R&S EVSG-K12 Time domain analysis

Access VNC: [m] > Down arrow key
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R&S EVSG-K12 Time domain analysis

The AF Time Domain mode displays the modulation vs. time diagram of the demodula-
ted RF signal, similar to an oscilloscope.

This mode requires the R&S EVSG-K12 Time domain analysis option.

The x-axis displays the measurement time. The y-axis displays the modulation depth in
percent.

Marker functions allow you to analyze specific details in the spectrum.
RX1 AF TMD AMDemod  Marker

RFFreq  108.1000 MHz RFLev -46.52 dBm Y % /Div

At Auto:Norm+ IF BW B kHz Marker 1

Marker 2

Norm

Marker 4

Mains

Figure 5-5: AF Time Domain Mode of an ILS signal with DDM = 0,0 %

Generally, each mode is configured individually. When you switch modes, the most
recently defined settings for that mode are applied.

However, graphical results can also be displayed directly from the measurement
modes with numeric results. In this case, the settings for the current mode are applied
to the graphical results.

If the original measurement mode analyzes multiple carriers, you must select the car-
rier for which you want to see the graphical results when you switch the mode.

The following settings are displayed in the measurement settings area of the RF spec-
trum:

® RXboard ("RX1" | "RX2")
The currently active receiver board. See Chapter 3.2, "Receiver board",
on page 40.

® Measurement mode
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The currently active measurement mode on the active receiver board, e.g. "AF
Spectrum". See Chapter 3.3, "Measurement mode", on page 41.

® "RF Freq"
Nominal measurement frequency of the RF signal, see "RF Freq" on page 138.
® "RF Lev"

The measured level of the RF signal
® RF attenuation ("Att")

The used attenuation mode; see also "RF Mode" on page 69.
® Y-axis scaling ("Y % / Div")

Range per y-axis division. See "Y % /Div" on page 147.
e X-axis scaling ("Time / Div")

Time per x-axis division. See "Time/Div" on page 150.

AF Time Domain for LF input

Using option R&S EVSG1-K7 LF-Analysis, you can also analyze LF input (AF signals
only) in the AF Time Domain mode. In this case, the power vs. time diagram is dis-
played.

RX1 AF TMD AM Demod
LFIn AF Y /Di 250 my
1V AC b kHz imefDiv ~ 5ms

Y/ Div
250 mv

1.0000

Mains

Figure 5-6: AF Time Domain Mode of an ILS signal from LF input

For LF input, the following settings are displayed:

® RX board ("RX1" | "RX2")
The currently active receiver board. See Chapter 3.2, "Receiver board",
on page 40.

® Measurement mode
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The currently active measurement mode on the active receiver board, e.g. "AF
Time Domain". See Chapter 3.3, "Measurement mode", on page 41.

® LF Input type ("LF In)"
Only AF signals can be analyzed as LF input in AF Time Domain mode. See "Input
RF/LF" on page 63.
® ("Range")
Sensitivity of the measurement. See "Range"” on page 72.
® Measurement Bandwidth ("AF In BW")
Measurement bandwidth for LF input. See "AF In BW" on page 139.
® Y-axis scaling ("Y % / Div")
Range per y-axis division. See Chapter 5.4.4, "Configuring the amplitude (Y-Axis)
for LF input", on page 148.
® X-axis scaling ("Time / Div")
Time per x-axis division. See "Time/Div" on page 150.

Remote command to select AF time domain mode:

MODE SCOPE on page 355

Remote command to retrieve trace results:

SCOPE GETMEAS on page 360

5.4.1 Configuring the input signal
The AF Time Domain mode can display graphical results for RF or LF input.

Input RF/LF
Access VNC: [s]

Configures the input source for the receiver.
For details on the connectors see Chapter 1.5.2.2, "RX1 in / RX2 in", on page 23.

"RF In" An RF signal is provided from the RX 1 In/RX 2 In connectors on the
front of the R&S EVSF1000. They are connected to a receiving
antenna (max. +13 dBm). The antenna must correspond to the speci-
fied frequency range for the measurement.

"LF In" An AF or low frequency signal is provided at the LF In input connector
on the rear side of the R&S EVSF1000.
If both receivers are used, only one of them can be set to analyze
input from "LF In".
The LF In connector is only available if R&S EVSF1-B4 is installed.
Analyzing LF input requires option R&S EVSG1-K7 LF-Analysis.

Remote command:

GS RFLF INPUT on page 278
LLZ RFLF INPUT on page 268
VOR RFLF INPUT on page 303
FFT RFLF INPUT on page 353
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5.4.2

5.4.3

R&S EVSG-K12 Time domain analysis

SCOPE RFLEF INPUT on page 358
SETUP: INPUT on page 234

Configuring the frequency range and bandwidth

The following settings configure the measured RF frequency or bandwidth of the time
domain measurement.

[ o = PR PUPP PPN 147
1 = PR PRRSRN 147
N [ = 1 SR TRRSRRIN 147
RF Freq

Access VNC: [q]

Configures the nominal frequency of the RF input signal. The configured value is dis-
played as "RF Freq" in the measurement settings area.

Remote command:
SCOPE FREOQRF on page 357

IF BW
Defines the bandwidth with which the RX input is measured.

Remote command:

SCOPE IF BW KHZ on page 357

LF input:

SCOPE BB IF BW KHZ on page 356

AF In BW
Access VNC: [e]

Bandwidth with which the LF input is measured.

Remote command:
SCOPE BB AF BW KHZ on page 356
FFT BB AF BW KHZ on page 349

Configuring the amplitude (Y-Axis) for RF input

Access VNC: [w]

The amplitude settings configure the y-axis of the spectrum. The following settings are
available for RF input.

Y Y0 IDIV.c. e e 147
RE A 148
RE MO ... oo 148
Y % IDiv

Defines the value range displayed in each division of the y-axis. The full y-axis range is
eight times this value.
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RF Att

Determines how the attenuation of the RF signal is defined. Adjust the attenuation
such that the measured power level remains in the valid level range (indicated by the
green area of the bargraph, see Figure 4-4). Note that the valid level range depends on
the selected measurement mode.

"Manual" The RF attenuation mode is specified manually (see "RF Mode"
on page 69).
"Auto" The RF attenuation mode is selected automatically.

The signal attenuation is selected automatically according to the sig-
nal strength.

This mode works best with clean signals. In difficult receiving condi-
tions, the "Low Noise", "Normal" or "Low Distortion" modes can be
more stable.

When monitoring signals with mostly constant signal levels, it is also
recommended that you use the "Low Noise", "Normal" or "Low Distor-
tion" mode.

Remote command:

SETATTMODE on page 232
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
IFSPECT ATTMODE on page 344

RF Mode

Defines the RF attenuation mode to be used.

"Low Noise" 15 dB pre-amplification
Provides a high sensitivity. Suitable when scanning the area for dis-
tant signals.

"Norm" 0dB
Provides a normal sensitivity.

"Low Dist" 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby signal, to
avoid overload due to high-level signals.

Remote command:

SETATTMODE on page 232
FSCAN ATTMODE on page 339
SCOPE ATTMODE on page 355
FET ATTMODE on page 348
IFSPECT ATTMODE on page 344
GBAS:ATTMODE on page 321

5.4.4 Configuring the amplitude (Y-Axis) for LF input

Access VNC: [w]

The amplitude settings configure the y-axis of the spectrum. The following settings are
available for LF input.
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LTy o 1Y/ TSR 149
N 1 2R 149
[T I o T 149
RANG . et e e e e e e e e e e e e e e e aan 149
107001 o] 11 o T 149
DC REIEIENCE. ..cetu ettt e ettt e e e e e et e e e s ee b e e e e e eestaeaeseesanns 149
I o = o o] SRR 150
Grid Y Max

Defines the maximum value of the y-axis.

Y % IDiv
Defines the value range displayed in each division of the y-axis. The full y-axis range is
eight times this value.

Grid Unit
Access VNC: [s]

Switches the unit of the y-axis between V and % for LF input (see Chapter 5.4.1, "Con-
figuring the input signal”, on page 146).

Range
Access VNC: [w]

Defines the full-scale AF signal level. Define the correct level to avoid clipping and
overload.

Switches the range between 1V and 5 V.

Remote command:
SETUP:BB_IN RANGE on page 236

Coupling
Access VNC: [w]

Specifies the handling of the DC component of the AF signal.

For low IF signals, AC coupling is always used.

"AC" The DC component of the AF signal is not forwarded.

"DC" The DC component of the AF signal is also forwarded and analyzed.

Remote command:
SETUP:BB IN COUPL on page 236

DC Reference
Access VNC: [w]

Defines the reference power in volt for LF input, available for AF signals with AC cou-
pling only. This value is used to determine the modulation depth and corresponds to
the DC power of the AF signal.

For AC coupling, the DC power component of the AF signal is not forwarded. Thus,
you must define the reference value manually.
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5.4.5

5.4.6

R&S EVSG-K12 Time domain analysis

Remote command:

LLZ BB LFIN DCOFFSETV on page 263
GS BB LFIN DCOFFSETV on page 273
VOR BB LFIN DCOFFSETV on page 300
FFT BB LFIN DCOFEFSETV on page 349
SCOPE BB LFIN DCOFEFSETV on page 356

LF In Factor
Access VNC: [w]

Applies a factor to the measured power levels, e.g. to compensate certain effects in the
input system.

Remote command:
SETUP:BB IN FACTOR on page 236

Configuring the measurement time
Access VNC: [d] > "F1"

Time/Div
Defines the time range displayed in each division of the x-axis. The full x-axis range,
that is: the total measurement time, is eight times this value.

Remote command:
SCOPE TIMEDIV RF on page 358

Configuring the trigger
Access VNC: [K]

The trigger determines how often and when a new measurement is performed.

Performing a single sweep
To perform a single sweep, press [Single] (VNC: [L]).

11 T L= g .41 Yo [T 150
I 1 T L= S T T o - SRR 151
QLI (o T L= = [ [T UURRPR 151
TGO LEVEL .. e s e e e 151

Trigger mode
Determines how the trigger is evaluated.

"Norm" Each time a trigger event occurs, a measurement is performed.

"Auto" Each time a trigger event occurs, a measurement is performed.
If no trigger event occurs during a predefined waiting period, a mea-
surement is performed without a trigger. This setting helps you deter-
mine the required trigger level.
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"Single" When the trigger event occurs, a single measurement is performed.

Trigger Source
Determines how often and when a new sweep is performed.

"Ext." A measurement is performed each time a trigger signal from a con-
nected external trigger device is received. The trigger device must be
connected to the "Trigger In" connector on the rear panel of the
R&S EVSF1000.

"Level" A measurement is performed when the input signal reaches the
defined trigger level.

Trigger Edge

For external triggering, this setting defines whether a measurement is performed when
the positive (rising) or negative (falling) edge of the trigger signal is received. Select the
key repeatedly to toggle between the two settings.

Remote command:
SCOPE TRIGSLOPE on page 359

Trigger Level
For the Trigger Source = "Level", this value specifies the level in percent the input sig-
nal must reach to trigger a measurement.

Remote command:
SCOPE TRIGLEVEL REFPCT on page 359

5.4.7 Configuring the trace

Access VNC: [a]

Trace settings determine how the display values are calculated from the measured val-
ues.

=TS Lo T L= TR 151
FNY =T r= Lo L= O o TH o | PO PP PUPPPRPN 152

Trace mode
Defines the update mode for subsequent traces.

"Clear/Write" Overwrite mode (default): the trace is overwritten by each sweep

"Average" The average is determined over several sweeps
The Average Count determines the number of averaging procedures.

"Max Hold" The maximum value is determined over several sweeps and dis-
played. The R&S EVSF1000 saves each trace point in the trace
memory only if the new value is greater than the previous one.
The Average Count determines the number of sweeps to evaluate.

"RMS" The RMS value for each trace point over several sweeps is deter-
mined and displayed.
The Average Count determines the number of sweeps to evaluate.
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Remote command:

FFT TRACEMODE on page 353
IFSPECT TRACE MODE on page 346
FSCAN TRACE MODE on page 341

Average Count

Determines the number of sweeps over which trace evaluation is performed (e.g. aver-
aging or maxhold).

Remote command:

FET TRACE AVRGCOUNT on page 354

IFSPECT TRACE AVRGCOUNT on page 346

FSCAN TRACE AVRGCOUNT on page 342

5.5 Using markers in the graphical displays

Marker functions allow you to analyze specific details in the spectrum or time domain
diagrams.

Active markers are displayed as colored triangles in the spectrum at the position they
were placed. The exact position (frequency or time) and measured level at that position
is indicated in the marker box in the upper right-hand corner of the diagram. Active
markers are indicated by a highlighted softkey.

RX1 AF SPECTR.  AFcCenter 25000 kHz  AFSpan  5.0000 kHz  Marker
RFFreqg  118.0000 MHz RF Lev -36.40 dBm AM Demod

At Auto:Norm IF BW S00kHz A Auto:dTHz Marker 1

Marker 2

Type Mkr 2
Norm

Marker 4

Norm

Local Mains

Up to four markers can be active at the same time. Markers 2 to 4 can be either normal
markers or delta markers. A normal marker indicates the absolute signal value at the
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defined position in the diagram. A delta marker indicates the value of the marker rela-
tive to marker 1.

Activating/Deactivating @ Marker.......... ..o a e 153

L Marker type (TYpe MrK <2-4>)........ccceueueeeeeeeeeeeeeeeeeieeeeeeeeeseseeeeennnaneeee 153
Deactivating all Markers. ... 153
Moving a marker to a peak in the diagram...........cccuiiiiii e 153
Adapting the center frequency to the current marker position.........cccccceeevevicnvvvvennen. 153
Relative Unit (for AF spectrum ONlY)........ooo oo 153

Activating/Deactivating a marker
Access VNC: [i] > "F1"- "F4"

To activate a marker, select the corresponding softkey. An active marker is highlighted.

To select a marker that is already active, for example to move its position (see "Moving
a marker to a peak in the diagram" on page 153), select the softkey again. A selected
(editable) marker is highlighted orange.

To deactivate an active marker, select the marker until the highlighting is no longer dis-
played.

Marker type (Type Mrk <2-4>) — Activating/Deactivating a marker
Determines the type of marker results.

"Normal" A normal marker indicates the absolute value at the defined position
in the diagram.

"Delta" A delta marker defines the value of the marker relative to marker 1
(which is always of type "normal”).

Deactivating all markers
Access VNC: [j] > "F1"

Deactivates all markers in the diagram.

Moving a marker to a peak in the diagram
Access VNC [0] > "F1u / l|F2ll

Sets the currently active and selected marker (indicated in the softkey) to the highest
or next-highest peak detected in the diagram. If no marker is active or selected, this
function has no effect. To select a marker, see "Activating/Deactivating a marker"

on page 153.

Adapting the center frequency to the current marker position
Access VNC: [o] > "F3"

Sets the center frequency of the spectrum to the position of the currently active and
selected marker (indicated in the softkey). The spectrum is updated to the new fre-
quency range. The span is maintained.

If no marker is active or selected, this function has no effect. To select a marker, see
"Activating/Deactivating a marker" on page 153.

Relative Unit (for AF spectrum only)

Determines the unit for relative markers in the AF Spectrum diagram. Percentage and
dB values are available.
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6 GBAS/SCAT-I mode

Access VNC: [m] > Down arrow key

The R&S EVSG-K4 GBAS analysis/R&S EVSG-K5 SCAT-I Analysis options are firm-
ware applications that add functionality to perform GBAS and SCAT-I analysis on the
R&S EVSF1000.

The R&S EVSG-K4 GBAS analysis option enables you to receive and analyze the very
high frequency (VHF) data broadcast (VDB) signal-in-space transmitted from a ground-
based augmentation system (GBAS) ground subsystem to the airborne subsystem.
This implementation is in line with the specification ICAO AN10 Vol1 [3] and RTCA
DO-246 [1] (see Chapter C, "References", on page 381).

Similarly, using option R&S EVSG-K5 SCAT-I Analysis, data from special category |
(SCAT-I) systems can be received and analyzed. The main difference is the content of
the message data. This implementation is in line with the specification ICAO AN10
Vol1 [3] and RTCA DO-217 [2] (see Chapter C, "References", on page 381).

The R&S EVSG-K4 GBAS analysis/R&S EVSG-K5 SCAT-I Analysis applications fea-
ture:

® Receiving GBAS signal data from a GBAS ground station in a frequency range
between 108.025 MHz and 117.950 MHz with a channel spacing of 25 kHz

® Receiving SCAT-I signal data from a SCAT-I ground station in a frequency range
between 108.025 MHz and 117.950 MHz with a channel spacing of 25 kHz

® Analyzing the RF characteristics, signal strength and frequency accuracy of the
GBAS/SCAT-I signal

® Demodulating, decoding and displaying GBAS/SCAT-I signal data

® Analyzing up to 8 time slots or individual time slot details in the GBAS/SCAT-I sig-
nal data

® Analyzing individual Final Approach Segment (FAS) data blocks
® | ogging and storing up to 9999 lists of received GBAS/SCAT-I signal data

We strongly recommend that you provide a PPS signal for reference. Without PPS
synchronization, signal timing and slot positions are possibly not correct.

For details, see Chapter 6.1.4, "Time slot synchronization via PPS", on page 158.

e Basics on GBAS and SCAT-1 @nalysSis.........ccouiuiiiiiiiiiiiiiiiciiieie e eeeeeeee e eeeeeeeeeans 155
o GBAS/SCAT-I status diSplay.......ccccuuuemieieiieeee e e e 159
e GBAS / SCAT-I measurement information...........ccccooeiriiiiiiii i 159
e GBAS / SCAT-I measurement views and results...........cccccveeeeeeieeeeeeiisscceenieeeenn. 161
e GBAS/ SCAT-I measurement configuration..........cccccoeevccciiiiiieeeeee e 174
o Message XML iNtErfaCe......c.cccii it a e e 178
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6.1

6.1.1

Basics on GBAS and SCAT-I analysis

Basics on GBAS and SCAT-l analysis

The following topics summarize some background information on the GBAS and other
avionics-related standards. The provided overview information is intended as an
explanation of the used terms and does not aim to be comprehensive.

L I €1y NS ] o= o o= S PRERRR 155
e Broadcast timing StrUCIUrE.........eue e 157
e Final approach segment (FAS) construction data.........ccccceeeeeiiieiiiiiiinineeeeeens 157
e Time slot synchronization via PPS...........ooeiiiccciiie e 158
GBAS specifics

GBAS is a ground-based augmentation system that can enhance satellite navigation.
The GBAS is intended to improve aircraft safety and to enhance satellite navigation
and the full range of precision approach and landing procedures, as well as the termi-
nal area operations.

GBAS components

The illustration in Figure 6-1 is a simplified representation of the GBAS' three main
components:

® The GNSS satellite subsystem

® The airborne subsystem

® The GBAS ground subsystem.

The ground equipment consists of four reference GNSS receivers at exactly defined

positions around the airport, GBAS ground station, and a VHF data broadcast transmit-
ter (VDB).
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Figure 6-1: GBAS components and signals (simplified representation)

1 = GNSS reference receiver

2 = GBAS ground station

3 = VHF data broadcast (VDB) transmitter
a = GNSS navigation message

b = Pseudorange

¢ = GBAS Correction message

d = VDB signal

The GBAS GNSS reference receivers receive the GNSS navigation message, perform
pseudorange measurements and transmit this information to the GBAS ground station.
The GBAS ground station determines errors in the calculated positions, adds additional
parameters and approach path information, produces a GBAS correction message and
sends it the VDB transmitter. The VDB transmitter modulates and encodes this mes-
sage and broadcasts it to the airborne GBAS equipment, for example a GBAS receiver
in the airplane. The GBAS equipment in the airplane is a high-precision multimode
receiver that evaluates the message and applies correction parameters to improve the
navigation algorithms from GPS.

This list outlines the three signals transmitted between the components and referred to
as GBAS Signal-in-Space:

® GNSS satellite to GBAS ground subsystem navigation signal

® (GNSS satellite to GBAS airborne subsystem navigation signal

® GBAS ground subsystem to GBAS airborne subsystem VHF data broadcast

Carrier frequencies and frequency channels

The VHF data broadcast is defined for carrier frequencies within the range of
108.025 MHz to 117.950 MHz and carrier spacing of 25.0 kHz.
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6.1.2 Broadcast timing structure

The broadcast is a Time Division Multiple Access (TDMA). According to [1], the TDMA
timing structure uses a two level hierarchy, composed of 500 ms long frames, each
divided into 8 VDB time slots (A - H), see Figure 6-2.

500ms:
Frames | | [ | |
—

- ~ -
-~ ~
8VDBtimeslots [A[BJC[D[E[F[G[H]
TS:I/ — — __ Ts8
—_ — —_—
- —_— — —_ —
— — —
Training L. FEC, fill bits,
/ sequence Application data ramp down \guard
L |< Message burst >|
62.5 ms time slot

Figure 6-2: TDMA timing structure (simplified representation)

A VDB time slot is the minimum resource that an individual VDB transmitter can use.
During one time slot, a VDB transmitter transmits exactly one burst.

The GBAS specification [1] defines the TDMA timing structure, including timing budget
of the VDB bursts, burst data contents and message encoding in great details. The
R&S EVSF1000 receives the required training sequence, decodes the message
according to [1] and demodulates the D8PSK modulated data automatically.

6.1.3 Final approach segment (FAS) construction data

According to the standard [1], the message type 4 contains one or more data sets that
contain approach data, associated vertical/lateral alert limits, and/or the Terminal Area
Path (TAP).

The FAS path is a line in space that defines the path an airplane follows on its final
approach. This line is defined by the Landing Threshold Point/Fictitious Threshold
Point (LTP/FTP), Flight Path Alignment Point (FPAP), Threshold Crossing Height
(TCH), and the Glide Path Angle (GPA).
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Figure 6-3: Final Approach Segment (FAS) diagram, according to [1]

LTP/FTP = Landing Threshold Point/Fictitious Threshold Point; point at the center of the landing runway,
defined by its WGS84 coordinates

GPIP = Glide Path Intercept Point; the point where the final approach path intercepts the local level plane

FPAP = Flight Path Alignment Point; point at the end of the runway that in conjunction with the LTP/FTP
defines the geodesic plane of the precision final approach, landing and flight path.

TCH = Threshold Crossing Height

GPA = Glide Path Angle; angle at the TCH that describes the intended angle of descent at the final

approach path.

The coordinates of the LTP/FTP are defined in WGS84 coordinates. In this coordinate
system, a location is identified by three coordinates, the altitude, the latitude and the
longitude.

Time slot synchronization via PPS

The GBAS/SCAT-I signal is synchronous to the PPS signal of the GNSS system. With
the help of this synchronization, the GBAS/SCAT-I signal is assigned to eight time slots
(twice a second).

If the R&S EVSF1000 finds a valid PPS signal at its selected trigger connector, the sta-
tus line of the display indicates "PPS Locked". In this case, the R&S EVSF1000 can
analyze the GBAS/SCAT-I signal and detect the individual GBAS time slots.

If no valid PPS signal is detected, the R&S EVSF1000 still analyzes the GBAS/SCAT-I
signal and tries to synchronize to the GBAS/SCAT-I burst raster. In this case, the status
line of the display indicates "Burst Locked". Without PPS synchronization, signal timing
and slot positions are possibly not correct.
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6.2 GBAS/SCAT-Il status display

The basic measurement information is displayed in the mini display directly on the
R&S EVSF1000 (see also Chapter 1.6.1, "Basic configuration and status display”,
on page 27).

RX1: GBAS
F- 116.42500 MHz Tref: PPS

A[B|C[DSIF [EflH

L[dBm]min-126.0 max -65.4

For GBAS/SCAT-I mode, the following measurement information is displayed:

® "F": The channel frequency that determines the carrier frequency at which the
measurement is performed. See "Frequency (Freq)" on page 160.
e "Tref": Time reference; indicates the status of the PPS signal from an external
GNSS device (see "Time reference status (Time Ref.)" on page 161)
"PPS™:
A GNSS receiver or a valid signal is available at the PPS-In, Trigger-In, or
RS232-GPS connector.
—  "Unlk™
No valid signal available at the PPS-In or Trigger-In connector. GBAS/SCAT-I
signals cannot be detected correcily.

The burst status is indicated by the color of the slot cell (see also "Status”

on page 163):

— Green: The status is "OK". The received burst passed the cyclic redundancy
check (CRC).

— Red: An error occurred. The received burst did not pass the cyclic redundancy
check (CRC).

— Gray: No burst received.

e "L[dBm]min" : Minimum burst level average in the current frame (see "Burst Level
Average (Av [dBm])" on page 163)

o "L[dBm]max" : Maximum burst level average in the current frame (see "Burst
Level Average (Av [dBm])" on page 163)

6.3 GBAS / SCAT-l measurement information

The following measurement information is displayed in all GBAS / SCAT-I views.
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RX1 GBAS Frame T Slot E Freq  116.42500 MHz

MAN:Low Noise+

w Corn 0.0 dB IFBW 16.8 kHz ime Ref.  PPS Locked Mode  Run
RXDOAIrd (RX1 | RX2).ceeeeieeeeeiee ettt ettt a e e e e e e e e e e e e e e e e an 160
MeasuremMeNnt MOME........oii it e e e e e e e e e nennees 160
= 0 = OO S 160
0 [ 160
[ Yo [ U= oV (=Y | U URPURRRR 160
RF attenuation (ALL).......ccceeee it e e e e e e e ————— 160
LeVvel COrreCtioN (LEV COIT).. . i e i e i e e ettt e e s e s e s e e e e e e e e e e e e e eeeeeeeeeseenees 160
Bandwidth (IF BVttt e e e e e e e e e e e e e e e e e an 160
Time reference status (TIMe Ref.) ..o 161
Display Update Status (MOGE).......cuueiiiiiiiiiiiee ettt 161

RX board (RX1 | RX2)
The currently active receiver board. See Chapter 3.2, "Receiver board", on page 40.

Measurement mode

The currently active measurement mode on the active receiver board; in this case:
"GBAS" (for both GBAS and SCAT-I modes). See Chapter 3.3, "Measurement mode",
on page 41.

Frame
The currently selected frame for which the results are displayed. The most recent
frame is referred to as T, previous frames are T minus 1 (T-1), T-2, to T-39.

Slot
The currently selected slot for which the results are displayed. The slots are labeled A,
B,C,D,E,FG,H.

Frequency (Freq)
The channel frequency that determines the carrier frequency at which the measure-
ment is performed.

The VHF data broadcast is defined for carrier frequencies within the range of
108.025 MHz to 117.950 MHz with a channel spacing of 25 kHz.

Remote command:
GBAS: FREQRF on page 323

RF attenuation (Att)
The used attenuation mode; see also "RF Mode" on page 176.

Level correction (Lev Corr)
The applied level correction by a transducer. See "Transducer Correction" on page 69.

Bandwidth (IF BW)

Bandwidth on which the measurement is performed. The default bandwidth is
16.8 kHz. For GBAS/SCAT-I measurements, the complete bandwidth is 25 kHz.
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See also "IF Filter" on page 176.

Time reference status (Time Ref.)
Indicates the status of the PPS signal from an external GNSS device.

"PPS Locked" A GNSS receiver or a valid signal is available at the PPS-In,Trigger-
In, or RS232-GPS connector.

"Burst Locked" No valid PPS signal available at any input connector, but a valid
GBAS/SCAT-I burst raster was found. Signal timing and slot positions
are possibly not correct.

"Unlocked" No valid signal available at any input connector, and no valid GBAS/
SCAT-I burst raster was found. GBAS/SCAT-I signals cannot be
detected correctly.

Remote command:
GBAS:PPSLOCKED? on page 330

Display Update Status (Mode)
Indicates whether the display is updated or not.

Note: Data recording and streaming continue regardless of the display update status.
"Run" Display is updated continuously.
"Pause" Display is temporarily not updated.

Remote command:
GBAS:BUFFER RUNPAUSE on page 322

6.4 GBAS / SCAT-l measurement views and results

The GBAS/SCAT-I measurement provides both numerical and graphical results in vari-
ous views.

Remote command:

GBAS: SCREENVIEW on page 324

L IS 1Yo 1Y Lot TRV = S 161
©  FTAIME VIBW..coiiiiiititiee ettt e e e s e e e e e e eaaaaaeseeeeeeeeesesaasarasannnnn 163
@ BUIST VIBW...eeiiieiiecee e a e e e e 167
@  COoNStEllation VIEW.....ccccoci it e e e e e e ————— 170
@ MESSATE VIEW. ..ottt te s e s e s e e e e e e e e e e e e e e et e e e eeee e e et et n b aeaeeeaeaaaaaaaaaaeeanes 171
L I = TeTo] (o |1 o IR/ o U 172

6.4.1 Sequence view

Access: [Meas] > "View" > "Sequence"

The "Sequence" view is the default view in GBAS/SCAT-lI mode and provides an over-
view of the GBAS/SCAT-I transmissions over time. Each frame contains 8 TDMA slots
(see also Chapter 6.1.2, "Broadcast timing structure”, on page 157). Six sequential
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frames are displayed at a time, in a table with one column for each slot and one row
per frame. You can scroll through all available frames using the rotary knob or the
Frame and Slot functions.

In the "Sequence" view, the data from the last 40 frames is available. The data is
stored in a so-called ring buffer. When the ring buffer is full, the next data set over-
writes the first data set, that is: the oldest. Thus, the most recent 40 data sets are avail-
able. The most recently received frame is referred to as T. Each previous frame is
referred to as T minus 1 (T-1), T-2 etc. Every 500 ms, a new frame is inserted, over-
writing the frame T-39, and becomes the new frame T. Thus, the display is updated
every 500 ms. To freeze the current display for evaluation, you can pause the table
update (see "Run/Pause" on page 175). Data recording and streaming, however, con-
tinue as usual. When updating is resumed, all frames in the table are updated.

RX1 GBAS Frame T Slot E Freq 116.42500 MHz
MAN:Low Noise+
0.0 dB IFBW 16.8 kHz ime Ref.  PPS Locked

1236 dBm
I.'

Run/Pause
Pause

4 |-125.6 dBm |-1 EIEiE-rn -1254 dBm
-5 |-125.6 dBm (-125.4 dBm |-125.5 dBm |-124.5dBm
A B C

O Results for a single frame or slot

The currently selected frame and slot are indicated by a dotted rectangle in the table.

To view the details for a particular frame or slot, turn the rotary knob to scroll through
the slots and frames. When the required slot or frame is selected, select the view you
want to see the slot results in.

For more details, see:

® (Chapter 6.4.2, "Frame view", on page 163

® Chapter 6.4.3, "Burst view", on page 167

® Chapter 6.4.4, "Constellation view", on page 170
® (Chapter 6.4.5, "Message view", on page 171
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For each slot in each displayed frame, the following information is provided in the cor-
responding table cell (for a valid GBAS burst, if available).

(€1 N T | USSR 163
Burst Level Average (AV [ABM]).....ouuiiiiiiiiiieei ettt 163
Application Data (APP. Dat.)...eeee e 163
R = | LU 163
GBAS ID

4-character identifier of the ground station broadcasting the message. If there is more
than one message inside the burst, the first GBAS ID is displayed.

Remote command:
GBAS:GBASID? on page 326

Burst Level Average (Av [dBm])
Arithmetic average of the burst power level measured over the period of the synchroni-
zation and ambiguity resolution field of the burst.

If no burst was detected, the arithmetic average of the noise power is displayed.

Remote command:
LA? on page 323

Application Data (App. Dat.)
Detected message types (MT) in the burst

Example: "MT:1,2": messages of type 1 and 2 detected

Status

The burst status is indicated by the color of the slot cell:

Green The status is "OK". The received burst passed the cyclic redundancy
check (CRC).

Red An error occurred. The received burst did not pass the cyclic redun-
dancy check (CRC).

Gray No burst received.

Frame view

Access: [Meas] > "View" > "Frame"

To use the available spectrum most efficiently, despite the low data rate, GBAS trans-
missions use the Time Division Mulitple Access (TDMA) method (see also Chap-

ter 6.1.2, "Broadcast timing structure", on page 157). Thus, multiple GBAS bursts,
even from different transmitters, can be sent in a single frame. To do so, the transmit-
ters must adhere to the time slots strictly. Nevertheless, time delays can occur during
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transmission. The GBAS "Frame" view allows you to measure the time behavior of the
slots precisely.

As opposed to the "Sequence" view, the "Frame" view displays the results of a single
frame only. By default, the most recently measured frame T is displayed. To display the
results for a different frame, use the Frame function.

The display is updated each time a complete frame has been measured, that is: every
500 ms. To freeze the current display for evaluation, you can pause the view update
(see "Run/Pause" on page 175). Data recording and streaming, however, continue as
usual. When updating is resumed, the displayed results in the view are updated.

RX1 GBAS  Frame T Slot E Freq  116.42500 MHz "¢
MAN:Low Noise+
0.0 dB IFBW 168 kHz ime Ref. PPS Locked Mode  Pause

Run/Pause

Pause

'|‘."i B

Frame

A B C
(1473 | A28 | 11450 | 16 il i tsa7 [oF B 1527 |
| - | - [ - HRE - B

The "Frame" view contains two different displays:
® Chapter 6.4.2.1, "Frame power vs. time diagram", on page 164
® Chapter 6.4.2.2, "Frame results table", on page 165

6.4.2.1 Frame power vs. time diagram

The power vs. time diagram displays the measured power per time, normalized to the
PPS signal. The fixed slot grid defined by the PPS (reference) signal is indicated by
vertical lines in the diagram. In addition to the time in milliseconds, the slot label A to H
is indicated on the x-axis. The time axis always starts at 0 seconds or 500 millisec-
onds.
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6.4.2.2

The measured power is indicated for a range of -120 dBm to 0 dBm on the y-axis.

Frame results table

In the frame results table, the details for each slot in the selected frame are displayed,
one slot per column. The currently selected slot is indicated by a dotted rectangle in
the frame results table. If a slot timing error or a signal level error occurs, the slot is
highlighted red.

7

To scroll through the parameters in the table for a single slot, use the arrow keys up
and down.

Burst Level Average (AV [ABM]).....ocuueiiiiiiiieee ettt 166
Slot Level Peak (PK [ABM]).ciiiiiiiiieiieiiiiieeee e cecieitree e e e e e e e e e s e e e e e e e e e e e e e 166
Carrier frequency offset (Offs. [KHZ])....uueeviiieieiii e 166
EVIM RS ...ttt e e e e ettt e e e e e st e e e e e s atae e e e e snsaeeeesentaneeeennnees 166
(€7 S T | 5 R 166
Training Sequence FEC (Train. FEC)......coii et 166
Application Data (APP. Dat.)...ceeeii e 166
Application FEC (APP. FEC).. ittt ee e e e e 167
Slot OccUPANCY (S.OCCU [F0])..uuuurrrrrrrreireeeeeeieiiecrtirereeeeeeae e e sessrarrrreeeeeaaaeessesrnnrsseeees 167
Bit error rate (BER) before FEC.............iiieeeeeee e 167
Valid BUrsts (Valid B.)....uueceie it e e 167
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Failed BUrsts (Failed B.)......c..ciiiiiiiiee et 167
SyNC. SEQUENCE (SYNC. [US]).eteiiiiutiiiieiiiiitee ettt ettt e e e e e sbeeeee e 167
L@ 7721 0T To USSP 167

Burst Level Average (Av [dBm])
Arithmetic average of the burst power level measured over the period of the synchroni-
zation and ambiguity resolution field of the burst.

If no burst was detected, the arithmetic average of the noise power is displayed.

Remote command:
LA? on page 323

Slot Level Peak (Pk [dBm])
Highest measured power level in the slot in dBm

Remote command:
GBAS:PEAKLEV? on page 330

Carrier frequency offset (Offs. [kHz])
Offset of the measured carrier frequency from the nominal frequency

Remote command:
GBAS:FMEAS? on page 323

EVM RMS
Error vector magnitude RMS in percent.

Indicates the quality of the transmitted symbols in relation to the ideal constellation
point. The EVM normalization reference is the mean constellation power.

Remote command:

GBAS:EVM? on page 325

For baseband input also:

GBAS:EVM ANGLE NORM on page 322

GBAS ID
4-character identifier of the ground station broadcasting the message. If there is more
than one message inside the burst, the first GBAS ID is displayed.

Remote command:
GBAS:GBASID? on page 326

Training Sequence FEC (Train. FEC)
Training sequence status based on the FEC

"OK" Training sequence correct
"NOK" Training sequence not valid, no bits corrected
<x> Number of corrected bits in the training sequence

Application Data (App. Dat.)
Detected message types (MT) in the burst

Example: "MT:1,2": messages of type 1 and 2 detected
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Application FEC (App. FEC)
Application data status based on the FEC

"OK" Application data correct
"NOK" Application data not valid, no bits corrected
<x> Number of corrected bits in the application data

Slot Occupancy (S.Occu [%])
The percentage of the available bits in the slot that contain burst data, calculated as:

<bits_burst>/1968.75 bits *100 %

Bit error rate (BER) before FEC
Bit error rate (BER) before forward error correction (FEC). The Training Sequence FEC
(Train. FEC) and the Application FEC (App. FEC) are used to detect the bit errors.

Calculated as:
<bits_ok> / <bits_error>
To reset the BER value, use the Reset BER function.

Remote command:
GBAS : GBASBER? on page 326

Valid Bursts (Valid B.)
Number of received bursts that passed the cyclic redundancy check (CRC) and are
thus considered valid.

To reset the value, use the Reset BER function.

Failed Bursts (Failed B.)
Number of received bursts that did not pass the cyclic redundancy check (CRC) and
are thus considered invalid.

To reset the value, use the Reset BER function.

Sync. Sequence (Sync. [us])
Position of the synchronization sequence within the burst in ps.

Overload

Indicates a power overload at any of the input connectors, which can account for inac-
curate results. If an overload occurs, an error message is also displayed in the mea-
surement information in all GBAS / SCAT-I views.

"OK" No overload

"RF Ovid" Input signal too high

"IF OvId" IF signal too high

"ADC Ovld" ADC input signal too high

6.4.3 Burst view

Access: [Meas] > "View" > "Burst view"
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The "Burst" view is similar to the "Frame" view. However, the "Burst" view displays the
results for an individual slot.

RX1 GBAS Frame T Slot E Freq  116.42500 MHz
MAN:Low Noise+
Corr 00 dB IFBW 168 kHz ime Ref.  PPS Locked Mode  Pause

Run/Pause
Pause

b1. EDIij i dtd
0.094 kHz App. FEC ( ' _
0 | oueioreric | oo | | |

Figure 6-4: Example for a "Burst" view with a diagram and result table

By default, the first slot (A) from the most recently measured frame T is selected. To
display the results for a different slot, use the Frame and Slot functions.

The display is updated each time a complete slot has been measured, that is: every
62.5 ms. To freeze the current display for evaluation, you can pause the view update
(see "Run/Pause" on page 175). Data recording and streaming, however, continue as
usual. When updating is resumed, the displayed results in the view are updated.

The "Burst" view contains two different displays:
® Chapter 6.4.3.1, "Slot power vs. time diagram”, on page 168
® Chapter 6.4.3.2, "Slot results table", on page 169

Slot power vs. time diagram...........uuuuiiiiiiiiiiie e —————— 168
SIOt reSUItS tabIe..... o e 169

6.4.3.1 Slot power vs. time diagram

A power vs. time diagram displays the measured power in the slot per time, normalized
to the PPS signal. The x-axis shows the time in milliseconds. It always starts at 0 sec-
onds or a multiple of 62.5 milliseconds. The default range is 62.5 milliseconds. If a
TDMA timing error occurs, the GBAS/SCAT burst can exceed the displayed time
range.
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The measured power is indicated for a range of -120 dBm to 0 dBm on the y-axis.

Figure 6-5: Power vs. time diagram for a slot in Burst view

The following functions are available for the slot power vs. time diagram:

Zoom +/ Zoom -

Changes the time range displayed in the diagram to view more details in a slot ("Zoom

+") or outside of the slot ("Zoom -").

Data points
Shows or hides dots in the diagram indicating the measured data points.

1.261 1.485

Figure 6-6: Power vs. time diagram with highlighted data points

6.4.3.2 Slot results table

In the slot results table, the slot details for the selected slot are displayed. The results
are the same as those displayed in the Frame results table.
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If no valid burst is detected in the slot, the slot results table shows only the measured
noise level.

6.4.4 Constellation view

Access: [Meas] > "View" > "Constell. view"

The "Constellation" view consists of a constellation diagram and the measured values
for the individual slot (see Chapter 6.4.2.2, "Frame results table", on page 165).

R}(1 GBAS  Frame T Slot E Freq 116.42500 MHz
MAN:Low Noise+ Run/Pause

L_'-; Com 0.0 dB IFBW 16.8 kHz ime Ref. PPS Locked Mode  Pause
Pause

'|‘."i B

Constellation

(lear Inter.
Burst

K £1.80 dBm
D.LT‘:M kHz App. F

The constellation diagram shows the in-phase and quadrature components of the
received D8PSK symbols in the slot. The in-phase components (I) are displayed on the
x-axis, the quadrature (Q) components on the y-axis.

The eight ideal constellation points for DBPSK modulation are indicated by red dots.

The following functions are available for the constellation diagram:
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Clear Inter.
Determines the interval after which the constellation diagram is cleared automatically.

"Off" (Default:) All constellation points from all bursts are displayed in the
same diagram, no automatic clearance.

"Burst" After each burst, the diagram is cleared and a new constellation dia-
gram is displayed.

Clear
Clears all points from previous bursts in the constellation diagram and starts a new dia-
gram.

6.4.5 Message view

Access: [Meas] > "View" > "Message view"

The "Message" view shows the messages received during a single slot or burst. In
addition to the message itself, the header and footer are analyzed. If the burst contains
multiple messages, they are listed in the table one after the other.

The data is interpreted from the received burst bitstream according to rules and data
definitions configured in XML files. You can configure the information provided in the
"Message" view table using the message xml interface (see Chapter 6.6, "Message

XML interface", on page 178).

For each type of data content, a separate row is displayed with the following informa-
tion:
e "Data content": textual description of the type of information

e "Bits": number of bits from the burst bitstream that were evaluated to obtain the
information

® "Value": result of the interpreted bits
® "Binary representation": the raw data in the evaluated bits
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RX1 GBAS  Frame T Slot E Freq  116.42500 MHz ~ Meas!
f MAN:Low Noise+ o

IFEW 16.8 kHz ime Ref.  PPS Locked
Pause

View

Message

oo
o]
o s e

O Use the arrow keys and the rotary knob to scroll through the table.

6.4.6 Recording view

Access: [Meas] > "View" > "Rec."

The Recording view displays the recorded data for GBAS/SCAT-I measurements from
the selected data list (see "List" on page 202). If available, the stored GNSS data from
the GNSS receiver is also displayed.

User Manual 1178.6410.02 — 08 172



R&S®EVSF1000 GBAS/SCAT-l mode

GBAS / SCAT-I measurement views and results

RX1 GBAS  DuL-List 1 Line 11 Freq  116.42500 MHz
MAN:Low Noise+

The individual measurement results are described in Chapter 6.4.2.2, "Frame results
table", on page 165.

@ Recording GBAS/SCAT-l measurement results

When recording data in GBAS/SCAT-I mode, one record is stored for each slot, with a
duration of 62.5 ms. The record contains measurement values and message data.
Recording is continued even if the display update is temporarily stopped (by the
"Pause" function, see "Run/Pause" on page 175). Start and stop recording from any
measurement view using the [Record] key. Record only the selected and currently dis-
played slot or frame using the [Single] key.

You can define which data is stored; see Chapter 7.2.3, "Recording settings",
on page 202.

For details on data logging, see Chapter 7.2, "Recording measurement data",
on page 200.
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6.5

6.5.1

GBAS/ SCAT-I measurement configuration

Status flags

The "STIOCPMV" value contains status flags, if applicable:
e S: Start (started manually)

® T: Triggered (externally)

® [ Invalid
® O: Overload (RF input signal too high)
[

C: Corrected (includes RF input correction factor)
® P:PPS-synced

® M: Morse ID available

V: Valid signal (ILS LOC/GP and VOR only)

The following functions are available to configure the "Recording"” view.

19 I T USSR 174
-> Rec. Burst View / -> Rec. Const. View / -> Rec. Msg. VieW..........ccceeeeevevvivieeenenns 174
DL Line

Selects a particular line (record) in the data recording file.
-> Rec. Burst View / -> Rec. Const. View / -> Rec. Msg. View

Displays the selected data record in detail in the selected view. Message view is only
available if message data was stored in the data record.

To return to the "Recording" view, select "-> Return".

GBAS/ SCAT-lI measurement configuration

The following settings are available for GBAS/ SCAT-l measurements.

Settings for recording are described in Chapter 7.2, "Recording measurement data",
on page 200.

®  VieW CONFIQUIAtION.....ciiiii it e e e e e e e s e e e e e e e e e e e e e annnnes 174
e Frequency configuration.............ooooriiiiiiiiiiicrre e ——————— 175
o Amplitude configuration.............coooiiiiiiiiiie e ————— 175
e Bandwidth configuration.............oo e 176
o General CoNfigUIatioN.........ciii i 176

View configuration

The following functions are available to configure the GBAS/ SCAT-I views except for
the "Recording" view.

Access VNC: [A]
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6.5.3
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(UL VA = (U< 175
VB . e 175
[ =1 1. 1 175
5] (o) PR TRRRRRRR 175
Run/Pause

Stops and resumes the display update. Data recording and streaming continue as
usual. When updating is resumed, the display reflects the latest results again.

View

Switches between
Sequence view
Frame view

Burst view
Constellation view
Message view
Recording view

Frame

Selects the frame to be displayed in the power vs. time diagram and at the top of the
results table. By changing the frame number, for example using the rotary knob, you
can scroll through the frames in the table and through the most recent 40 frames in the
diagram.

Slot

Selects the slot to be displayed in the power vs. time diagram and at the top of the
results table. By changing the slot name, for example using the rotary knob, you can
scroll through the slots in the table and in the diagram.

Remote command:
GBAS:SEQN SLOT on page 324

Frequency configuration
Access VNC: [Q] > [F2]

Frequency (Freq)
The channel frequency that determines the carrier frequency at which the measure-
ment is performed.

The VHF data broadcast is defined for carrier frequencies within the range of
108.025 MHz to 117.950 MHz with a channel spacing of 25 kHz.

Remote command:
GBAS: FREQRF on page 323

Amplitude configuration

Access VNC: [w]
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The following settings define the amplification for the input signal.

RF Att
Determines whether the RF attenuation is defined automatically or manually.

"Manual" Select the RF Mode manually.
For signals with mostly constant signal levels, it is recommended that
you select the optimal mode manually.

"Auto" The optimal mode is selected automatically according to the input sig-
nal strength.
In difficult receiving conditions, for example the presence of high-level
interferers or areas with strong multi-path conditions, selecting the
suitable attenuation mode manually can lead to more stable mea-
surement results.
If the R&S EVSF1000 has to adapt the attenuation frequently, indica-
ted by a frequent clicking noise from the attenuator, spikes can occur
in the trace.

Remote command:
GBAS:ATTMODE AUTO, See GBAS : ATTMODE on page 321

RF Mode

Defines the RF attenuation mode to be used.

"Low Noise" 15 dB pre-amplification
Provides a high sensitivity. Suitable when scanning the area for dis-
tant signals.

"Norm" 0dB
Provides a normal sensitivity.

"Low Dist" 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby signal, to
avoid overload due to high-level signals.

Remote command:
GBAS : ATTMODE on page 321

6.5.4 Bandwidth configuration
Access VNC: [e]
IF Filter
The IF filter determines the bandwidth on which the measurement is performed. The

default filter bandwidth is 16.8 kHz. For GBAS/SCAT-I measurements, the complete
channel bandwidth is 25 kHz.

6.5.5 General configuration

Access VNC: [S]
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o S T L SR 177
EXPOIt XML .ttt ettt e e e e e e e e eeaaaaaaeeeeeeeeeeeassaranes 177
g 0T} o A0 g | PP 177
D] O ] PSSP 177
RESEE BER. ...t e e e 177
Y1V 1Y/ T Yo = T SRR 177
PPS SRC

Source of the PPS signal required as a time reference

"PPS SMA" Signal provided at the PPS In connector

"PPS GPS" Signal provided at the RS232-GPS connector

Export xml

Exports the internal message type xml definition to a connected USB storage device
(see Chapter 6.6, "Message XML interface", on page 178).

Exporting the xml definition is useful to create a customized definition without having to
start from an empty file.

Import xml

Imports a customized message type xml definition from a connected USB storage
device to the R&S EVSF 1000 (see Chapter 6.6, "Message XML interface",

on page 178).

Note that this definition is only used if you set DEC DEF to "Custom".

DEC DEF

Determines which message type xml definition that the decoder uses.
"Default” Uses the definition stored internally on the R&S EVSF1000
"Custom" Uses the imported definition (see "Import xml" on page 177).
Reset BER

Resets the values for the following measurement results:

® "Bit error rate (BER) before FEC" on page 167
® "Valid Bursts (Valid B.)" on page 167
® "Failed Bursts (Failed B.)" on page 167

Remote command:
GBAS:RESETBER on page 330

EVM Mode

Determines the mode of EVM calculation for baseband input in "GBAS" mode.

"ANGLE" Only angle deviations are considered in EVM calculation.

"NORM" Both angle and amplitude deviation are considered in EVM calcula-
tion.

Remote command:
GBAS:EVM ANGLE NORM on page 322
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Message XML interface

Message XML interface

The R&S EVSG-K4 GBAS analysis / R&S EVSG-K5 SCAT-I Analysis options receive
and analyze VDB GBAS transmissions according to ICAO AN10 Vol1 [3] and RTCA
DO-246 [1]. Analysis includes physical measurement values such as level, frequency
or EVM. The results can be displayed or recorded. A bitstream is also provided with
each transmission (burst). The bitstream contains the digital information required by a
GNSS receiver for its calculations. To display this information in human-readable for-
mat, the bitstream needs to be interpreted as described in the document.

The R&S EVSG-K4 GBAS analysis / R&S EVSG-K5 SCAT-I Analysis options provide a
special parser that transforms the data efficiently, controlled by a set of XML files. The
XML files contain the rules and data definitions for conversion and are loaded during
runtime. The converted, human-readable data is then displayed in the "Message" view
(see Chapter 6.4.5, "Message view", on page 171).

You can edit the XML control files with any text editor to obtain specific outputs, for
example, or to accommodate the output to changes in the specifications. However, a
good knowledge of the ICAO AN10 Vol1 [3] and RTCA DO-217 [2] specifications is
essential to understand the transformation process.

The R&S EVSF1000 provides a default set of XML files for an initial message type def-
inition. These files are stored internally on the instrument. You can export the files to a
USB storage device and import the customized files back to the R&S EVSF1000 (see
"Import xml" on page 177).

To customize the "Message" view results

1. Connect a USB storage device to the R&S EVSF1000.

2. Select [Config] > "Export xml".

The required file structure and files are stored on the storage device.
3. Edit the files as required. See the descriptions below for more information.

4. Select [Config] > "Import xml".
The edited files are stored on the R&S EVSF1000.

5. Select [Config] > "DEC DEF" > "Custom".

The R&S EVSF1000 decoder uses the edited, imported message definition and
displays the defined results in the "Message" view.
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6.6.1 General processing

The parser in the GBAS/SCAT-I application uses the first message control XML file as
instructions for processing. As input, it receives a bitstream from the GBAS burst in the
input signal.

The general process of interpreting the bitstream consists of the following steps:

1. The parser applies the first instruction on the leading bits of the bitstream, which
usually produces a value or text as output.

2. The parser applies the next instruction on the subsequent bits of the bitstream.

As a result, either an output is produced, or further instructions are provided. Fur-
ther instructions can be provided in additional XML files, or depend on the current
bitstream value, or on a previous value (see "Control elements" on page 181).

3. The parser continues to process the instructions as defined in the XML file, apply-
ing them to the subsequent, not-yet-processed bits of the bitstream.

4. When the end of the last XML file has been processed, the parser stops.

The converted, human-readable data is displayed in the "Message" view.
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Step 1

<Element> XML file
<data_content>ABC_XYZ</data_content>
<data_content_short>ABC</data_content_short>
<bits_used>4</bits_used>
<type>value</type>

</Element>

Interpretation
bitstream ——  » parser

Data Content | Bits used Value Binary
...00001001111000000111 1 0 1|1|0 0‘0‘ 1‘ 11—
ABC_XYZ 4 3 0o
Step 2
<Element> XML file
<data_content>KLMO</data_content>
<data_content_short>KLM</data_content_short>
<bits_used>8</bits_used>
<type>value</type>
</Element>
* Interpretation
bitstream ——— parser
Data Content | Bits used Value Binary
...0000100111100000 O‘ 1‘ 11 0‘ 1‘ 1‘ 0—»
KLMO 8 118 01110110
Step n
<Element> XML file
<data_content>Fill Bits</data_content>
<data_content_short>FILL_BITS</
data_content_short>
<type>fill</type>
</Element>
</Gbas>
bitstream ———» parser Output in Message view table
Data Content | Bits used Value Binary
P / ABC_XYZ 4 3 0011
| End | KLMO 8 118 01110110

6.6.2 Output elements and control elements

Different types of elements are supported to interpret all existing values in a GBAS
burst. However, the types are generic and can be configured to handle other values, as
well.

Many elements simply convert a binary value in the bitstream to human-readable out-
put for the "Message" view table. Conversion in this case can consist of various differ-
ent instructions, such as:

® Comparing bitstrings and providing a check result
® (Converting binary values to decimal values
® Converting binary values to text descriptions

For different instructions, you must define different element types.
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Example: Interpretation of a "fixed"-type element
The fixed-type element expects a certain number of bits to have a specific value. If
the incoming bitstream matches, the result value is 0K, otherwise it is NOK.

The result of the interpretation on the R&S EVSF1000 is a table similar to the exam-
ples in DO246, in this case:
Table 6-1: Output in Message view table

Data Content Bits used Value Binary
Power stabilization 15 OK 000000000000000
Sync. and ambiguity resolution 48 OK 0100011111011111
1000110001110110
0000011110010000

All available element types are described in Chapter 6.6.4, "Format description of ele-
ments", on page 185.

Control elements

Each GBAS burst can contain one or more messages. The messages have different
message types with different content. The content of the same message type can
depend on certain parameters which are only known during runtime. Therefore, control
elements such as a case-dependent branch to a further XML file are supported.

Example: Case-dependent processing

This example shows how the parser is directed to different instructions, which are
stored in additional XML files, depending on the determined message type:

<Element>
<data_content>Message</data_ content>
<data_ content short>MSG</data content short>
<type>link sel</type>
<link sel>MTI</link sel>
<link case>
<value>1</value>
<link>GbasMsgTypel.xml</link>
</link_case>
<link case>
<value>2</value>
<link>GbasMsgType2.xml</link>
</link case>
<link case>
<value>4</value>
<link>GbasMsgTyped.xml</link>
</link case>

</Element>

The additional XML files have the same format and supported elements. They can
branch to even more files, there is no limit to how deeply the files are nested.
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Further control elements implement loops which repeat sequences for several repeti-
tions ("for"-loop) or while there is enough data left ("while"-loop).

Control elements can also contain references to previous elements, that is: to results
obtained in previous instruction steps. References are defined using the element's
unique identifier, which is a mandatory part of each element.

Using links and loops, the parser can navigate through the entire bitstream.

Parser results

The result of the interpreted bitstream is a comma-separated list of values which is dis-
played in the "Message" view (see Chapter 6.4.5, "Message view", on page 171).

Recording GBAS data

When you record and export the results of a GBAS measurement, all measured values
and the bitstream for each record are stored as a comma-separated list. This basic
CSV file contains a data link for each record in the list. The link points to a further CSV
file which contains all human-readable texts for that record. All data files for the current
recording are stored in a subdirectory that is exported together with the basic CSV file.
The file with the human-readable text values contains the data that is displayed in the
"Message" view.

Example:
One row of data from the basic CSV file for list number 20 (gbas rx1 1ist20.csv):

1,,3,18.09.2018,14:29:57.844,D,108.0000,0.000,-8.15,-4.63,-,7.0,CMJ ,NOK, 4, NOK,
0.0e+00,882,-.-,-.-,-.-,20.553,481.0,00° 00.00000000" N,00° 00.00000000"' E,0.00,0.00,

--.--.----,--.--.--.---,0,NO GPS,NO GPS,--,--,--,MAN:Norm,0,1 82 30 00 55 05 4B 30 20
3A 94 OF FO 40 60 30 F2 98 CO C8 40 28 EO 61 47 5D 48 09 7B C9 00 AD D8 33 3C BF 34
07 40 AA 81 34 80 26 00 B2 15 A5 45 26 13 94 08 FO 40 60 30 86 90 A8 04 70 28 EO 3D
83 ED 48 38 C5 E9 00 4B D8 DF 46 40 3C 21 BF 8C 81 B4 80 26 00 EB 05 B2 F5 26 13 D9
7F CO EA Al A4 3D 54 89 D8 00 00 ,=HYPERLINK("gbas rxl 1ist20/MSG000003 D.csv")

Extract of data file gbas rx1 1ist20/MSG000003 D.csv:

Name, Type,bits used,Value,Unit,binary
Power Stabilization,fixed,15,0K,,000000000000000
Sync. and Amb. Resolution, fixed,48,0K,,010001111101111110001100011101100000011110010000

Table 6-2: Output in Message view table

Data Content Bits used Value Binary
Power stabilization 15 OK 000000000000000
Sync. and ambiguity resolu- 48 OK 0100011111011111100011000111011000
tion 00011110010000
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The GBAS/SCAT-I message interpretation files comprise at least the following XML

files:

® Burst.xml: describes the basic structure of a message and is identical for all

messages.
This is the basic (root) file for interpretation.

® GbasMsgBlock.xml: describes the LAAS message block.

This file is referred to by Burst . xml and can refer to further XML files.

® GbasMsgType<x>.xml: describes each message type in an individual file.
These files are referred to by Burst.xml and can refer to further XML files.

GBAS Burst
Burst.xml

Power Stabhilization

GBAS Burst
Burst.xml

Synchronization & ambiguity resolution

Power Stabilization

Station slot identifier (SSID)

Synchronization & ambiguity resolution

Transmission Length

Station slot identifier (SSID)

Training Sequence FEC

Transmission Length

Application Data
GbasMsgBlock.xml

Training Sequence FEC

Message Block Identifier

Application Data
GbasMsgBlock.xml

GBAS ID

Message Block Identifier

Message Type ldentifier

GBAS ID

Message Length

Message Type Identifier

Message
GbasMsgTypel.xml

Message Length

Modified Z-count

[ B4

Message Block CRC

Message
GbasMsgTypel.xml

| Modified Z-count

| B4

Message Block CRC

Application FEC

Fill Bits

Application Data
GbasMsgBlock.xml

Message Block Identifier

GBAS ID

Message Type Identifier

Message Length

Message
GbasMsgTyped.xml

Data Set Length

FAS Lateral Alert Limit

Message Block CRC

Application FEC

Fill Bits

Figure 6-7: Examples for xml message interpretation files; left: message type 1; right: message types
1and 4
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The GBAS/SCAT-I option provides XML files for all currently supported GBAS/SCAT-I
message types, as shown in Table 6-3.

Table 6-3: Provided XML files for GBAS/SCAT-I message types

Message type Description Reference

GBAS-MT1 Pseudo-range corrections — 100 second ICAO AN10 Vol1 / RTCA DO-246
smoothed pseudo-ranges.

GBAS-MT2 GBAS-related data. ICAO AN10 Vol1 / RTCA DO-246

GBAS-MT4 Final approach segment (FAS) data. ICAO AN10 Vol1 / RTCA DO-246

GBAS-MT11 Pseudo-range corrections — 30 second ICAO AN10 Vol1 / RTCA DO-246
smoothed pseudo-ranges.

SCAT-I-MT1 RTCA DO-217

SCAT-I-MT4 RTCA DO-217

Burst.xml

Each GBAS bitstream consists of several elements. The first elements are the same
for all bursts:

® Power stabilization (15 bits)

® Synchronicity & ambiguity resolution (48 bits)
e SSID (3 bits)

® Transmission length (17 bits)

This general information is provided in the Burst . xml file, which is the start file for
conversion. The root element in this file is <Gbas>, which means the file starts with
<Gbas> and ends with </Gbas>.

Within the <Gbas> element, a definition for each subelement (<Element>) is provi-
ded.

Example: Element definition in burst.xml file

<Gbas>
<Element>
<data content>Power Stabilization</data content>
<data_ content short>POW STAB</data content short>
<bits>000000000000000</bits>
<type>fixed</type>
</Element>
<Element>
<data_content>Sync. and Amb. Resolution</data content>
<data_ content short>SYNC AMB RES</data content short>
<bits>000010011110000001101110001100011111101111100010</bits>
<type>fixed</type>

</Element>

</Gbas>
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The format of the individual elements is described in the following sections.

6.6.4 Format description of elements

Different types of elements are supported to interpret all existing values in a GBAS
burst. However, the types are generic can be configured to handle other values, as
well.

Each <Element> in the XML file must have the following subelements:

Table 6-4: Mandatory subelements

Name Description

<data_content> Text that describes the content, usually the description from the DO246
document

<data_ content short> A short description or unique keyword used to reference the element.

Select the name carefully - changing the name later can cause errors in
the functionality of other elements

<type> Determines how the parser processes the element

The element type determines how the data is interpreted. Depending on the <type>,
further elements can be mandatory.

6.6.5 Output elements

L J U T 1S3 T g =T I 4 o SRR 185
L JS o =T o I 4 o SRR 186
L J I oo 1 (0o [ Y/ o1 TS 187
O LatitUdE fYPC..eeieeieeeie e ———————— 188
L I o Y/ o1 USSP 189
L I (Yo I 4] o 1= T 189
@ N alUB Y P ————————————————— 189
L I e 2 £/ o = SRR 190
L O {2 4/ o= 190
L I I Y/ o 1= TSR 191
L I 010 [ g1 Y/ oY USRI 192
L I I U0 10 Y 4 o = TP 193

6.6.5.1 Unsigned type

Interprets the value in a given number of bits as an unsigned (positive) integer value in
decimal format

Table 6-5: Mandatory subelements

Name Description

<bits used> Static number of bits
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Table 6-6: Optional subelements

Name Description

<resolution> Determines the resolution of the element contents, e.g. a result value.

The value is multiplied with the <resolution> factor to obtain the output
result. Note that the number of decimals of the <resolution> factor also
defines the number of decimals in the result.

(Default: 1)

<unit> Additional unit which is appended to the result

<special> Special text that is provided as a result instead of using the value and
resolution

<value> Actual result value

<name> Provided result text

Example:

<Element>
<data_ content>Source Availability Duration</data content>
<data content short>SRC DUR</data content short>
<bits used>8</bits used>
<type>unsigned</type>
<special> <value>254</value> <name>&gt;2540</name> </special>
<special> <value>255</value> <name>not provided</name> </special>
<resolution>10</resolution>
<unit>s</unit>

</Element>

6.6.5.2 Signed type

Interprets the value in a given number of bits as a signed integer value in decimal for-

mat
Table 6-7: Mandatory subelements
Name Description
<bits used> Static number of bits

Table 6-8: Optional subelements

Name Description

<resolution> Determines the resolution of the element contents, e.g. a result value.

The value is multiplied with the <resolution> factor to obtain the output
result. Note that the number of decimals of the <resolution> factor also
defines the number of decimals in the result.

(Default: 1)

<unit> Additional unit which is appended to the result

<special> Special text that is provided as a result instead of using the value and
resolution
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Name Description
<value> Actual result value
<name> Provided result text
Example:
<Element>
<data_content>Pseudorange Correction (PRC)</data_content>

<data content short>PRC</data content short>
<bits_used>16</bits_used>
<type>signed</type>
<resolution>0.01</resolution>

<unit>m</unit>

</Element>

6.6.5.3 Longitude type

Like a signed value, but output is formatted in <degree>-<minute>-<second> format,
with "E" = East for positive and "W" = West for negative values

Table 6-9: Mandatory subelements

Name Description

<bits used> Static number of bits

Table 6-10: Optional subelements

Name Description

<resolution> Determines the resolution of the element contents, e.g. a result value.

The value is multiplied with the <resolution> factor to obtain the output
result. Note that the number of decimals of the <resolution> factor also
defines the number of decimals in the result.

(Default: 1)

<unit> Additional unit which is appended to the result

<special> Special text that is provided as a result instead of using the value and
resolution

<value> Actual result value

<name> Provided result text
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Example:

<Element>
<data_content>Longitude</data content>
<data_ content short>Long</data content short>
<bits used>32</bits used>
<type>long</type>
<resolution>0.0005</resolution>

</Element>

Table 6-11: Output in Message view table

Data Content Bits used Value Binary

Longitude 32 W93°25'13.0000" 11010111111010001000101010110000

6.6.5.4 Latitude type

Like a signed value, but output is formatted in degree-minute-second format, with "E" =
East for positive and "W" = West for negative values

Table 6-12: Mandatory subelements

Name Description

<bits used> Static number of bits

Table 6-13: Optional subelements

Name Description

<resolution> Determines the resolution of the element contents, e.g. a result value.

The value is multiplied with the <resolution> factor to obtain the output
result. Note that the number of decimals of the <resolution> factor also
defines the number of decimals in the result.

(Default: 1)

<unit> Additional unit which is appended to the result

<special> Special text that is provided as a result instead of using the value and
resolution

<value> Actual result value

<name> Provided result text
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Example:

<Element>
<data content>Latitude</data content>
<data content short>Lat</data content short>
<bits used>32</bits used>
<type>lat</type>
<resolution>0.0005</resolution>

</Element>

Table 6-14: Output in Message view table

Data Content Bits used Value Binary
Latitude 32 N45°40'32.0000" 00010011100110100001000100000000
6.6.5.5 Id type

Decodes the unique airport ID which consists of 4 characters, coded in 24 bits.

Example:

<Element>
<data_content>GBAS ID</data_content>
<data content short>GBAS ID</data content short>
<type>id</type>

</Element>

6.6.5.6 Fixed type

The fixed-type element expects a certain number of bits to have a specific value. If
the incoming bitstream matches, the result value is OK, otherwise it is NOK.

Table 6-15: Mandatory subelements

Name Description

<bits> Binary bitstream content made of 0 and 1
Example:

<Element>

<data_ content>Reserved and Zero</data content>
<data content short>Zeroes</data content short>
<bits>00000</bits>
<type>fixed</type>

</Element>

6.6.5.7 Value type

Binary data without evaluation. Used to document content when a numerical interpreta-
tion does not make sense.
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Table 6-16: Mandatory subelements

Name Description

<bits used> Static number of bits
Example:
<Element>

<data_ content>Ephemeris CRC LSB</data_ content>
<data content short>EPH CRC LSB</data content short>
<bits used>8</bits used>
<type>value</type>

</Element>

6.6.5.8 FEC type

Binary data without evaluation.

Table 6-17: Mandatory subelements

Name Description

<bits used> Static number of bits
Example:
<Element>

<data content>Ephemeris CRC LSB</data_content>
<data content short>EPH CRC LSB</data content short>
<bits used>8</bits used>
<type>value</type>

</Element>

6.6.5.9 CRC type

Calculates a checksum and compares it with the given value. Evaluates to OK or NOK.

Table 6-18: Mandatory subelements

Name Description

<bits used> Static number of bits

<start> Reference (<data_content_short>) to the element at which the
checksum calculation starts
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Example:

<Element>
<data_ content>Message Block CRC</data content>
<data_content_short>MSG_B_CRC</data_content short>
<bits used>32</bits used>
<start>MBI</start>
<type>crc</type>

</Element>

Table 6-19: Output in Message view table

Data Content Bits used Value Binary
Message Block 32 OK 11100000011100100001110100100100
CRC

6.6.5.10 List type

Converts different integer values to text output
Requires a <1ist> subelement for each pair of <name> and <value>.

Table 6-20: Mandatory subelements

Name Description

<bits used> Static number of bits

<list> Pair of <name> and <value> subelements; Multiple <11ist> elements
allowed

<name> Provided result text

<value> Result value (integer)

For last entry in list also default; Default applies if no other case does
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Example:
<Element>
<data content>Message Block Identifier</data content>
<data content short>MBI</data content short>
<bits used>8</bits used>
<type>list</type>
<list>
<name>normal</name>
<value>170</value>
</list>
<list>
<name>test</name>
<value>255</value>
</list>
<list>
<name>invalid  MBI</name>
<value>default</value>
</list>

</Element>

6.6.5.11 Enum type

Converts each different result value to an output text. Requires an <enum> subelement
for each possible result value. If there are undefined values, use the 1ist type.

Table 6-21: Mandatory subelements

Name Description
<bits used> Static number of bits
<enum> Texts to be output for specific number values; Multiple <enum> elements

allowed and required

The number of <enum> subelements must equal the number of possible
results for the number of <bits used>.

Number values are implicitly defined as the order number of the <enum>
subelement and start at 0.

<name> Provided result text

Example:

<Element>
<data_content>Ground Station  Accuracy Designator</data content>
<data_content_short>GStAccDes</data_content short>

<bits used>2</bits used>

<type>enum</type>

<enum> <name>A</name> </enum>
<enum> <name>B</name> </enum>
<enum> <name>C</name> </enum>

<enum> <name>spare</name></enum>

</Element>
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6.6.5.12 Dummy type
No evaluation, but the binary content is documented, and the parser continues with the
next element.

Can be used when there are unknown contents whose length is known.

Table 6-22: Mandatory subelements

Name Description

<Length> Previous element (<data content short>) that contains the length
of the unknown elements in bit.

<Start> Previous element (<data content short>) after which the length
count starts

Example:
Example for a dummy that reads additional MT2 block without further definition.

<Element>
<data_ content>Unknown Additional Block</data content>
<data_content_short>UnBlk</data_content_short>
<type>dummy</type>
<Length>AddBlkLen</Length>
<Start>AddBlkLen</Start>

</Element>

6.6.6 Control elements

L I IR S =T~ I 4 o= PP 193
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6.6.6.1 Link_sel type
Depending on the result of the selected element, processing continues with the speci-
fied element or subprocess.

Requires a <1ink sel>and one or more <link case> subelements.

Table 6-23: Mandatory subelements

Name Description

<link_sel> Reference (<data content short>)to a previous element whose
value determines further processing;

If no <link sel> subelement is provided and only one <1ink case>
subelement, processing always continues with the referenced element.

<link_ case> Possible case of further processing
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Name Description

<value> Integer value or default

If the value of the <1ink sel> subelement corresponds to this value,
processing continues with this <1ink case>.

Default applies if no other case does

<link> | Reference to the element (<data content short>) or a file with

<sub> which processing continues

Subprocess containing further elements to be processed

Example: Link selector with files and a default value

<Element>
<data content>Message</data content>
<data_content_short>MSG</data_content_short>
<type>link sel</type>
<link sel>MTI</link sel>
<link case><value>1</value><link>GbasMsgTypel.xml</link></link case>
<link case><value>2</value><link>GbasMsgType2.xml</link></link case>
<link case><value>4</value><link>GbasMsgType4.xml</link></link case>
<link case><value>default</value><link>GbasMsgTypeX.xml</link></link case>

</Element>

Example: Link selector with a direct link
With only one link and no decisive value, processing continues with the given file.

<Element>
<data_ content>Message Block Header</data content>
<data content short>MB HEAD</data content short>
<type>link sel</type>
<link case>
<link>GbasMsgBlock.xml</link>
</link_case>

</Element>
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Example: Link selector with subdefinitions

<Element>
<data content>Additional Data Block</data content>
<data_content_short>AddBlk</data_content_short>
<type>link sel</type>
<link sel>AddBlkNum</link sel>
<link_ case>
<value>2</value>
<sub>
<Element>
<data_content>Channel Number</data content>
<data_ content_ short>ChNum</data content short>
<bits used>16</bits used>
<type>unsigned</type>
</Element>
<Element>
<data_ content>Delta Latitude</data content>
<data_ content short>DLat</data content short>
<bits used>8</bits used>
<type>signed</type>
<resolution>0.2</resolution>
<unit>°</unit>

</Element>

</link_case>
<link case>
<value>3</value>
<sub>
<Element>
<data_ content>K md e D GPS</data content>
<data_content_short>KmdeDGps</data_content_ short>
<bits used>8</bits used>
<type>unsigned</type>
<resolution>0.05</resolution>
<unit></unit>
</Element>
<Element>
<data content>K md e D GLONASS</data content>
<data_ content_ short>KmdeDGlo</data content short>
<bits used>8</bits used>
<type>unsigned</type>
<resolution>0.05</resolution>
<unit></unit>

</Element>

</link_case>

</Element>
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6.6.6.2 Loop type

Repeats the included elements for a given number of times;

Table 6-24: Mandatory subelements

Name Description

<NUM> Only for type 1oop:

Reference to the element (<data content short>)whose value
determines the number of processing repetitions

<loop> Only for type 1oop:

Subprocess containing further elements to be processed within a loop

Example:
Abbreviated example for a loop over the MT1-satellites:

<Element>
<data content>Measurement Block</data content>
<data content short>MSG BLK</data content short>
<type>loop</type>
<NUM>NOF M</NUM>
<Loop>
<Element>
<data content>Ranging Source ID</data_content>
<data content short>Z COUNT</data content short>
<bits used>8</bits used>
<type>unsigned</type>
<resolution>1</resolution>
</Element>
<Element>
<data_content>Issue of Data (IOD)</data_content>
</Element>
</Loop>
</Element>

6.6.6.3 While type

Repeats the included elements while there are enough bits left to proceed;

Table 6-25: Mandatory subelements

Name Description

<BitsLeft> Number of bits required at the end of the loop to perform the next cycle
(minimum+1 required); otherwise loop is finished

<TrLen> Previous element that contains the transmission length in bit. Sometimes
the transmission length is provided in bytes; in this case, make sure the
resolution of that previous element is set to 8 to convert its value to bits

<TrStart> Previous element at which the transmission length begins to count bits

<loop> Subprocess containing further elements to be processed within a loop

User Manual 1178.6410.02 — 08 196



R&S®EVSF1000 GBAS/SCAT-l mode

6.6.7

6.6.7.1

Message XML interface

Example:

Example of a "while" loop that repeats the message block as long as there are more
than 48 bits left:

<Element>
<data_ content>Message Block</data content>
<data content short>MSG BLOCK</data content short>
<type>while</type>
<BitsLeft>48</BitsLeft>
<TrLen>TRANS L</TrLen>
<TrStart>MSG BLOCK</TrStart>
<Loop>
<Element>
<data_content>Message Block Header</data_content>
<data content short>MB HEAD</data content short>
<type>link sel</type>
<link case>
<link>GbasMsgBlock.xml</link>
</link case>
</Element>
</Loop>
</Element>

Auxiliary elements

L ZI 11 7/ T TS 197

Fill type

Used for the transmission end. It determines the number of bits that are left in the data
stream. This number is usually 0. Otherwise the <£i11> element indicates how many
bits are still available at the end of the transmission.

Example:

<Element>
<data content>Fill Bits</data content>
<data content short>FILL BITS</data content short>
<type>fill</type>

</Element>
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Storing and recalling measurement settings (preset)

/ Data management

71

711

The R&S EVSF1000 allows you to store and load measurement settings, and export
measurement data for analysis later. Finally, you can store the measurement results
displayed on the screen.

e Storing and recalling measurement settings (preset).........ccccceeeeviiiiiiiiiieeeviiiinnnne. 198
e Recording measurement data...........cccooiiiiiiiiiiiiii e 200
e Creating and storing SCre€NShOLS. ........eiiiiiiiiiiii e 207

Storing and recalling measurement settings (preset)

Possibly you would like to restore or repeat a measurement you performed under spe-
cific conditions on the R&S EVSF1000. Or you would like to troubleshoot a measure-
ment and require a defined instrument state to detect the precise cause of the error. In
these cases, you can store and recall instrument and measurement settings. You can
store and recall up to 20 different settings, referred to as UserPresets, on the instru-
ment.

Settings stored in a UserPreset

In each UserPreset, the following current settings are stored:

® All measurement settings (see Chapter 2, "Measurements and results",
on page 37)

® All general instrument settings except for the network settings (see Chapter 8,
"Common instrument settings", on page 209)

® Date and time of storage

The list of UserPresets and the corresponding functions are available in the [Preset]
menu.

e Storage and recall FUNCLONS......cooiiii i 198

Storage and recall functions

VNC access: [y]

For each stored UserPreset, the storage date and time are indicated in the "Preset"
window. Empty UserPresets are indicated as "not used".
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Storing and recalling measurement settings (preset)

Preset
0 Preset Name Date and Time of Saving
| fUser Preset 01 [ 09.07.202016:32:08
UserPreset 02 ~  [Notused |
3 | User_Preset_03 Not used
User_Preset_04 Not used
User_Preset_05 Not used

o |User Preset 06 [Notused |
7|UserPreset 07  |Notused |
8|UserPreset 08  [Notused |

UserPreset 09  [Notused |
0|User Preset 10  [Notused |

User_Preset_11 Not used
User_Preset_12 Not used
User_Preset_13 Not used

User Preset 15 [Notused |
UserPreset 16 [Notused |
_17  Notused |
_18  Notused |

17
B
9 Not used
Not used
Local Mains

Use the arrow keys to scroll through the UserPresets.

While the "Preset" view is displayed, audio and display settings are not available.
Return to a measurement view first ([a]).

e (=T 1= SRS 199

L FACHONY PrESEL......vvveeeeececeeteteteteee et en sttt es s nasa e e tesseetesanes 200
SV ittt et e e e e e e e et ettt et ——— e ———————aieieieeeaeaateterertrrrrarra———————————— 200
SAVE 10 USBi...oiitiitieiiiie ettt e e e e e e e e e e e e e e ———————— 200
o= | U EPPOURRRE 200
RYor= | N e o T S = TSR 200
1Y =] (Y 200
=T 0 T= T 0 YN 200
Preset

When delivered, the R&S EVSF1000 has a default configuration. You can restore this

defined initial state at any time as a known starting point for measurements. Presetting
is often recommendable as a first step in troubleshooting when unusual measurement
results arise.

Two different preset functions are available, the "simple" preset and the "Factory Pre-
set".

The "simple" preset function retains the instrument's IP address and host name, and all
stored data.
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7.2

Recording measurement data

Factory Preset — Preset
VNC access: [y]

The default configuration is restored, except for the instrument's IP address and host
name. All stored data is deleted!

Remote command:
FACTORY PRESET on page 250

Save
Stores the current measurement settings in the selected UserPreset under the speci-
fied name, together with the current date and time.

If the selected UserPreset already contained settings before, they are overwritten.

Save to USB
Stores the current measurement settings under the specified name on a connected
USB storage device, together with the current date and time.

The default name is User Preset <no.>.evsfpreset, where <no.> is a consec-
utive number. The file name can be edited. The files are stored to the subdirectory
EVSF1000 PRESETS.

Recall
Overwrites the current measurement settings by the settings stored in the selected
UserPreset.

Recall from USB
Overwrites the current measurement settings by the settings stored in the selected
UserPreset on a connected USB storage device.

Delete
Deletes the settings and the name assigned to the selected UserPreset.

Rename
Renames the selected UserPreset.

Recording measurement data

During a measurement with the R&S EVSF1000, the input signal is captured and vari-
ous results are calculated and displayed on the screen (see Chapter 2, "Measurements
and results", on page 37). These results can also be stored in data lists, which can be
exported as . csv files for further investigation.

Data is stored continuously for all measurements that are performed after recording is
started and until it is stopped. The data for each recording session is stored to a file
internally. The file name is defined by the following syntax:

<measmode> <rx board> list<no.>.csv

Where:
® <measmode>: the used measurement mode
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7.21

7.2.2

Recording measurement data

® <rx_board>: the used receiver board (rx1, rx2)
® [|ist<no.>: the used data list

o GNSS data synchronization............coeeiiiiiii e 201
o |/Q data recording and Streaming.........ccueeeieiiiiieieniiee e 201
L I S (=Yoo ] o[ aTo JEST=] 11 T 1 RSP 202
e Activating and triggering data recording.........cccccccceeiiiiiieiie e 204
o Viewing recorded data............oouiiiiiiiiiiiiiiii s 206
e Analyzing recorded I/Q data...........eeiiiiiiiiiii e 206
e Exporting measurement data..........coooiiiiiiiiii e 207

GNSS data synchronization

Together with the measurement results, the GNSS data at the time of signal input is
also stored, if available (see Chapter 8.7, "GNSS configuration", on page 225). Storing
GNSS data is useful to synchronize specific measurement results with the precise time
and location of the input signal. However, signal transmission via the RS232 serial con-
nection can cause delays in the stored GNSS time as opposed to the actual time of
input. Therefore, it is useful to synchronize the stored GNSS data to the PPS signal
also provided by the GNSS receiver.

I/Q data recording and streaming

Optionally, the raw, unprocessed I/Q data can also be stored with the data recording. In
this case, the 1/Q data is stored as a separate file with the same file name as the data
list, but the extension . iq. This feature requires the R&S EVSG1-K25 1/Q data stream-
ing option.

I/Q data is stored with a sample rate of 125000 samples per second. | and Q values
are stored with 32 bit each, in little endian and signed integer format. The I/Q data level
is aligned to the RF input signal of the R&S EVSF1000. That is: 0 dBm correspond to a
magnitude value of 0x10000000 (hexadecimal). Each sample requires 8 bytes of stor-
age, which adds up to 1 MB per second. The I/Q data files can become very large.
After 33 minutes, they exceed 2 GB, meaning they can no longer be stored on a FAT-
formatted USB storage device. In this case, you require a storage device with a linux
file system, e.g. ext4. Also consider the limitations of the internal storage device. When
using two RX boards simultaneously, the storage is filled up twice as quickly.

I/Q data can also be streamed during the measurement using the LAN interface of the
R&S EVSF1000 (TCP port 8001 (RX1) or 8002 (RX2)). Simply connect a TCP/IP client
to the port and the data is streamed immediately. The format is the same as for record-

ing.

Example:
netcat 172.23.226.22 8001 > Filel.iqg

Starts streaming 1/Q data from the RX1 input to a file named Filel.igq.
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7.2.3

Recording measurement data

You can use the 1/Q data to analyze the signal in external software, for example, or to
reproduce the signal on a signal generator.

Recording settings

Access VNC: [s] > [F7]

(For numeric measurement modes only)

Recording GBAS/SCAT-l measurement results

In GBAS/SCAT-I mode, one record is stored for each slot, in a time interval of 62.5 ms,
as long as recording is active. Triggering is not supported. Recording is continued even
if the display update is temporarily stopped (by the "Pause" function).

Start and stop recording from any measurement view using the [Record] key.
Record the selected and currently displayed slot or frame only using the [Single] key.

The record contains measurement values and the message bitstream for the slot. All
records are stored in a CSV file. This basic CSV file contains a data link for each
record in the list. The link points to a further CSV file which contains all human-reada-
ble texts for that record. All data files for the current recording are stored in a subdirec-
tory that is exported together with the basic CSV file.

See also "Recording GBAS data" on page 182.

Y S RSP 202
L0 IR S PSR 202
L0 LT OO PPPPPPTPPR 203
Data selection (Sel, not GBAS/SCAT-I MOde).......uuuuuiiiiiieieiiiiieeeeeeeeeeeeeeeeeeeveeee 203
Data selection (Select, GBAS/SCAT-lI Mode ONlY)......ccceiiiaiiiiiiiiiiiiiieieeeeeee e 203
O Y= 111 1=1 C= TR 203
Yo I e TR 203
=o)L Y I e TR 204
L SIOt X LG ittt ettt ettt ettt e ettt s s enseenas 204
D q oo A 1= 0 (o T 1T = T 204
ClEar All LISTS. ittt ettt ettt e e e e e e e e e e e e s b e e e e e e e aaaaeeeaaaaas 204
=T o PP 204
List

Selects a specific data set list (1 to 999, the list number is shown in the softkey).

Remote command:
SETACTIVELIST on page 365
GETACTIVELIST on page 361

Clear List
Deletes all entries in the current list.

Remote command:
CLEARACTIVELIST on page 361
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Recording measurement data

Time
Specifies how often an entry is appended to the data list. Enter the time in millisec-
onds.

Note that the minimum spacing between two values is defined by the availability of
measurement result values (see Chapter 4.1.4.6, "Setting the measurement time
(MTime)", on page 74). If more values are available than are stored, that is: "Time" >
Setting the measurement time (MTime), the calculated values are averaged to obtain
only the required number of results.

In GBAS/SCAT-I mode, one record is stored for each slot, in a time interval of 62.5 ms,
as long as recording is active. The time interval cannot be edited.

Data selection (Sel, not GBAS/SCAT-I mode)

By default, the whole data set is recorded. You can configure the scope of the data to
be displayed and exported. For details on the individual data sets, see the remote com-
mand (SELECTLISTPARAM on page 364).

"All" Includes all EVSF1000 and R&S EVS300 values.
"Full" Compatible to R&S EVS300.

"Medium" A reduced set of values

"Short" A minimum set of values

Remote command:
SELECTLISTPARAM on page 364

Data selection (Select, GBAS/SCAT-l mode only)

By default, the whole data set for every slot is recorded. You can configure the scope
of the data to be displayed and exported. For details on the individual data sets, see
the remote command (GBAS : GETMEAS on page 327).

Parameter < Data selection (Select, GBAS/SCAT-I mode only)
Defines which parameters are stored for each slot.

"All" Includes all EVSF1000 and R&S EVS300 values

"Full" Compatible to R&S EVS300

"Medium" A reduced set of values

"Short" A minimum set of values

"Raw" Only the decoded, non-interpreted measurement values from the bit-

stream in binary format

Remote command:
GBAS:GETMEAS on page 327

Msg Log < Data selection (Select, GBAS/SCAT-l mode only)
Defines which message information is stored for each slot.

"All" All message data (human-readable + bitstream) is stored (default).
"TXT" Only the human-readable, interpreted message values are stored.

"RAW HEX" Only the decoded, non-interpreted message data from the bitstream
in binary format is stored.
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Recording measurement data

"None" Message data is not included in the slot data record.

Remote command:
GBAS:MSG TOLOGG on page 329

Graph Log — Data selection (Select, GBAS/SCAT-l mode only)
Defines whether graphical information such as the time domain and constellation val-
ues are stored.

Remote command:
GBAS:GRAPH TOLOGG on page 329

Slot <x> Log < Data selection (Select, GBAS/SCAT-l mode only)
Activates or deactivates data recording for the corresponding slot.

To toggle between the slots A to D and slots E to H in the menu, press the "More soft-
keys" key.

Export List to USB
Exports the data list to a connected USB storage device.

Remote command:
SAVEACTIVELIST2USR on page 364

Clear All Lists
Deletes all entries in all data lists.

Remote command:
CLEARALLLISTS on page 363

Rec IQ
If enabled, the raw, unprocessed I/Q data is also recorded. This feature requires the
R&S EVSG1-K25 1/Q data streaming option.

I/Q data is stored as a separate file with the same file name as the data list, but the
extension . iqg. Furthermore, the data list contains two additional entries:

"IQSamples": indicates how many samples the data set includes; depending on the
measurement time this number can vary.

"IQPosition": indicates the starting position of the data set within the 1/Q data file

Remote command:
RECTQ on page 363

7.2.4 Activating and triggering data recording
By default, data is recorded in a specific time interval (see "Time" on page 203) as long
as recording is active. Alternatively, you can use an external trigger, if available, to

determine when data is stored. For example, you can store data at regular distances
during a moving measurement, based on a rotary position transducer.
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®

Recording measurement data

Recording GBAS/SCAT-I measurement results

In GBAS/SCAT-I mode, one record is stored for each slot, in a time interval of 62.5 ms,
as long as recording is active. Triggering is not supported. Recording is continued even
if the display update is temporarily stopped (by the "Pause" function).

Starting and Stopping RECOrdiNg.........cuueeiiiiiiiieiei et 205
THIGGET SOUICE....eieiiiititee ettt ettt ettt e e e s a bt e e e e sbbe e e e e e aabeeeeessnbeeeeeens 205
L3 7= S 205
B e e =T = [o [T O PP P PR PP PPPPTPPPPP 205
a0 RSP 205
Recording a single data record (GBAS/SCAT-I mode only).....cccccoeeeeveieiiiiiiiiiieeeeeeeens 206

Starting and Stopping Recording
Access VNC: [p]

When you press the key, data is recorded to the selected list, indicated in the status
bar ("Rec List"). The number of data sets that the list currently contains is indicated as
"Size". How often and when a new data set is entered in the list depends on the "Trig-
ger Source" on page 205.

If enabled, raw, unprocessed I/Q data is also recorded to a separate file (see "Rec 1Q"
on page 204).

Trigger Source

Access VNC: [k] > "F2"

Determines how often and when a new data set is entered in the list during recording.

"Time" Data is stored in regular time intervals, defined by "Time"
on page 203.
"Ext." Data is stored each time a trigger signal from a connected external

trigger device is received. The trigger device must be connected to
the "Trigger In" connector on the rear panel of the R&S EVSF1000.

Offset
Access VNC: [k] > "F4"

Defines an offset to the specified trigger event before data storage is actually started.

Trigger Edge
Access VNC: [k] > "F5"

For external triggering, this setting defines whether data is stored when the positive
(rising) or negative (falling) edge of the trigger signal is received. Select the key repeat-
edly to toggle between the two settings.

Input
Access VNC: [k] > "F7"

Determines which input triggers data storage or defines the GNSS PPS synchroniza-
tion source.

"PPS GPS" Signal provided at the RS232-GPS or GNSS connector
"PPS SMA" Signal provided at the PPS In connector
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Remote command:
PPSSMA TRIG SOURCE? on page 235

Recording a single data record (GBAS/SCAT-I mode only)
Access: [Single]

Records the selected and currently displayed slot or frame only.

This function is only available for GBAS/SCAT-I mode (R&S EVSG-K4 GBAS
analysis/R&S EVSG-K5 SCAT-I Analysis).

7.2.5 Viewing recorded data

The "Recording" view displays the recorded data for the current measurement mode
from the selected data file (see "List" on page 202).

The following functions are available in the "Recording” view for all modes.

DL Line
Selects a particular line (record) in the data recording file.

7.2.6 Analyzing recorded 1/Q data

Optionally, raw, unprocessed I/Q data is recorded to a separate file during recording
(see "Rec 1Q" on page 204).

Additional information on the I/Q data is stored in the CSV data list, indicating where in
the . ig file the I/Q data for a specific data set starts and how many samples it con-
tains. You can use this information to synchronize the raw I/Q data with the evaluated
measurement data for each data set.

You can also use the stored I/Q data to reproduce the measured signal on a signal
generator. Using the R&S ARB Toolbox, for example, you can convert the . i g data file
toa .wv file.

To convert the .iq data file to a .wv file

1. In the R&S ARB Toolbox, right-click the . ig data file.
2. Select "Convert" > "Convert from Data".

3. Select the following settings for the data format:

"File Type": "Binary"

"Data format": "Integer”

"Endianness": "Little-Endian (x86)"
"Precision": "32 Bit"

"Signedness": "Signed (Two's Complement)"

4. Define the clock rate as 7125 kHz.

User Manual 1178.6410.02 — 08 206



R&S®PEVSF1000 Data management

7.2.7

7.3

Creating and storing screenshots

Exporting measurement data

After recording measurement data, you can export the CsV files with the results for fur-
ther investigation.

To export measurement data
1. Connect the storage device to the USB connector on the instrument.

2. Inthe "Recording" settings, select "Export List to USB".

Creating and storing screenshots

Access: [Setup] > "Screenshots”

You can create a screenshot of the current display on the R&S EVSF1000 at any time
during operation. Creating screenshots is useful to document measurement results, for
example.

Setup - Screenshots
No. of Screenshots internal
Storage of Screenshots on

Colors for copying to USB Norm + Convert ~

Copy all Screenshots to USB Copy to USB...

Delete all Screenshots Deleteall ...

Creating @ SCreENSNOL.........uuiiiiiiiii e e e aae s 207
NUMDET Of SCrEENSNOLS. ....ciiiiiiiiiie e e 208
Storage of SCreeNShOtS ON......ccoiiiieieeecre e s 208
Colors for copying 10 USB.......couiiiiiiiiiiiciiiie et e e e e e 208
Exporting Screenshots to @ USB devViCe.......c.coovuiiiiiiiiiiiiiiiiieieeee e 208
Deleting all Screenshots Stored on the R&S EVSF1000..........occoueeeiiiiiiieiiniiiieeeens 208

Creating a Screenshot
Access VNC: [x]
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Creating and storing screenshots

When you create a screenshot, the display is stored as a graphic file on the instrument
(until it is explicitly deleted). It can be copied to a USB memory device later (see
Exporting Screenshots to a USB device). Internally, the screenshot files are named
"Screenshot_", followed by a consecutive number.

If a USB device is connected to the R&S EVSF1000 when the screenshot is created,
the screenshot is stored there directly as a . PNG file. A dialog box with the default file
name is displayed. To change the name of the file on the USB device, click in the name
field and overwrite the default name. Note, however, that the file is also stored inter-
nally, and the file name remains unchanged. Thus, if you export all screenshots to a
USB device later, the same screenshot is stored with the internal name again.

The Number of Screenshots indicated in the "Setup - Screenshots" window is
increased after each new screenshot.

Number of Screenshots
Indicates the number of screenshots currently stored on the instrument.

Storage of screenshots on
Specifies the location of the screenshots to be saved.

"Internal mem" The screenshots are stored in the internal memory (default setting).

"Internal + The screenshots are stored in the internal memory and on a connec-
USB" ted USB device.
"USBstick" The screenshots are stored directly on a connected USB device.

Colors for copying to USB
If the screenshots are stored to a USB device, you can specify the colors used for the

screenshot.
"Normal" The screenshot is stored as shown on the screen.
"Converted" The screenshot is stored with inverted colors, that is: black text on a

white background for better legibility on paper.

"Norm + Con-  Default: two screenshots are stored, one as shown on the screen,
vert" one with inverted colors.

Exporting Screenshots to a USB device

All internally stored screenshots on the R&S EVSF1000 are stored as . PNG files in the
main directory of the connected USB device. The file name is defined by the following
syntax:

EVSx <date> <time>[ converted].png

where the converted suffix is only applied to screenshots with inverted colors.

Deleting all Screenshots Stored on the R&S EVSF1000
All screenshots stored on the R&S EVSF1000 are deleted irrevocably.

Once the screenshots have been stored to an external memory device, you can delete
them from the instrument. Otherwise you copy them again each time you create new
screenshots and want to store them to a USB device.
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8

®
®

8.1

Audio output settings

Common instrument settings

Common instrument settings are applied regardless of which measurement mode is
selected.

All common instrument settings can be configured via remote commands (see
Table 1-3) or using a remote keyboard via VNC.

For the mapping of hard- and softkey commands to keyboard commands using VNC,
see Table 1-3.

Configuring screenshots is described in Chapter 7, "Data management”, on page 198.

Configuring the signal input is described in Chapter 3.1, "Input signal settings”,
on page 40.

Audio output settings

Access VNC: [c]
(Not in "Preset" view.)

Audio output is available at the headphones connector on the front panel of the
R&S EVSF1000.

For example, the demodulated identifier in ILS mode is output as a 1020 Hz morse sig-
nal.

F N o] (1 o1 209
IS To [T o o T EEEPPRR S 209
13 1= 1 3T Yo 1 PSRRIt 210
A E T o N = A SRR 210
RS T 0= = = SRR 210
S = 1T o U 210
AF Volume

Defines the volume of the AF output at the loudspeaker or the headphones connector.
Enter a percentage value (0 % to 100 %).

Remote command:
SETUP: VOLUME on page 238

Squelch
Defines the level threshold below which the demodulated data is set to 0. This is use-
ful, for example, to avoid demodulation noise during transmission breaks.

This setting is only relevant for numeric measurement modes.

The squelch level is an absolute value.
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Display

The current squelch level is indicated numerically on the softkey and graphically on the
bargraph indicator.

Remote command:
SQUELCH on page 239

Demod
Selects between AM / FM modulation for receiver signals.

Audio BW

Frequency range to be output to the speaker or headphones.
"Full" Full bandwidth is output

"Voice (def)" Voice frequencies (> 3 kHz) filtered out

"ID Notch" ID frequency (1020 Hz) filtered out

"V/ID Notch" Voice and ID frequencies filtered out

Remote command:
SETUP:AUDIOBW on page 237

Speaker
Enables or disables AF output at the loudspeaker on the rear panel of the
R&S EVSF1000.

Remote command:
SETUP: SPEAKER on page 238

KB Beep
Enables or disables a tone when a key on the keyboard is pressed. This is useful as
feedback during operation in a noisy environment.

8.2 Display

Access VNC: [v]
(Not in "Preset" view.)

Some general settings are available for the VNC display of the R&S EVSF1000.

(R G LT A L T 2 210
AV Y= TR 211
740 Yo o o 1S 211

RX Unit 1 / RX Unit 2
Select the receiver board whose settings and results are displayed. The currently
selected receiver board is indicated by a vertical blue line on the softkey.

This setting is only available if a second receiver board is installed (requires the
R&S EVSG-B1 Second Signal Processing Unit option, see Chapter 3.2, "Receiver
board", on page 40).
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LAN (remote) settings

While two different measurements can be performed simultaneously using two receiver
boards, the results can only be displayed for one board at a time. Use this function to
toggle between the two measurements.

Remote command:
CH on page 234

Level View

Configure the display of power levels.

"Digits" The level value is displayed numerically, as digits.
"Bargraph" The level value is displayed graphically, as a bargraph.

Remote command:
SETUP:UNTT:BARGRAPH on page 252

Zoom
This command is available in LOC, GS, VOR and COM modes.

If enabled, the most important measurement parameters are displayed enlarged for
better readability.

RX1 ILS GP CH 18X 334.7000 MHz  Diplay

Auto:Norm+ 1F/2F Wide ? Fined
00 dB IF BW 25.0 kHz £ 500 ms RX Unit 1

CH
Freq 334.7000 MHz

Lev -50.38 dBm
DDM 0.0020 1
SDM 80.82 %

Local Mains

8.3 LAN (remote) settings

Access VNC: [n] > [F4]
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LAN (remote) settings

The following settings are required to operate the R&S EVSF1000 in a LAN, for exam-
ple from a controller PC.

Setup - Remote

TCP/IP DHCP

TCP/IP Address

TCP/IP Gateway

Hostname

VNC Password

4

Used IP Address 172.23.226.41

Used IP Netmask 255.255.255.128
Used IP Gateway 172.23.226.1
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Setup - Remote
TCP/IP DHCP
10.255.255.98
10.255.255.99
255.255.255.0
10.255.255.1

Hostname

Used IP Address

Figure 8-1: R&S EVSF1000 with R&S EVSF1-B4 option

IO 271 ] [ = 213
TOP/IP AQAIESS....cevvvuritiiiieiiieieieiee et e eeeee et e ettt eeeeeeeeetab et aseseseseeeasaaaasesesseseesssssres 214
TCP/IP NEIMASK. ...evtititiiieiieeee ettt e e et e s e e e e e eeaeaeseseeeeseeeesenees 214
TCOP/IP GatEWaY .....eueiueeiiiiiiiiiieie e e e e e e e e e e e ee ettt eeeee e s s s e s e s e e e eaaaaaeaseeeseeeseesesnees 214
[ (01 (g T 0 1 1= TSR 215
VINC PASSWOIQ. .....ceuuieeeeeeiee ettt et e e ettt e e e e e eeaae e e e e e eeaaae s e e e eeeasaeseeeeenranaeeaeees 215
(0 R0 I o Lo [T 215
(0 TS0 Il N 1Y {0 F= T 215
USEA [P GaAEWAY....ciieieie ittt e e e e e s e ee e e e e e e e e s s e annrrreeeeeeaeaeas 215

TCP/IP DHCP

If the network supports dynamic TCP/IP configuration using the Dynamic Host Configu-
ration Protocol (DHCP), all address information is assigned to the instrument automati-
cally. In this case, the TCP/IP parameters are not editable. The currently used settings

are indicated as Used IP Address, Used IP Netmask, Used IP Gateway.

If the network does not support DHCP, you must set the addresses manually.

By default, the instrument is configured to use a static IP address, that is: DHCP is dis-
abled.
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If DHCP is disabled, remote devices must use an IP address within the same TCP/IP
Netmask as the instrument. (Usually, that means only the last number of the IP
address differs.)

To toggle this setting via the remote keyboard, press the [Tab] key.

The DHCP setting is shown on the instrument's mini display (see Chapter 1.6.1, "Basic
configuration and status display", on page 27).

Note: When a DHCP server is used, a new IP address can be assigned each time you
restart the instrument. You must determine this address on the instrument itself. Thus,

when using a DHCP server, it is recommended that you use the permanent instrument
name, which determines the address via the DNS server, if available (see "Hosthame"

on page 215).

TCP/IP Address
Unique address of the instrument in the network. The currently assigned IP address
and submask are indicated next to the setting. The default address is 10.255.255.98.

The IP address consists of four number blocks separated by dots. Each block contains
values between 0 and 255.

To change the IP address via the remote keyboard, press the [INS] key and enter the
new address.

The IP address is shown on the instrument's mini display (see Chapter 1.6.1, "Basic
configuration and status display", on page 27).

If the R&S EVSF1-B4 option is installed, you can configure two different IP addresses.
Depending on the "IP-Address Select" input, one or the other is used (see Chap-

ter 1.5.2.11, "IP-Address select", on page 26). The mini display indicates the currently
used address.

Example:
172.17.40.139

Example: With R&S EVSF1-B4 option

With the configuration shown in Figure 8-1, if the "IP-Address Select" (pin 3) of the
ARINC connector is connected to ground, the address configured as "TCP/IP Address
2"isused: 10.255.255.99.

TCP/IP Netmask
The subnet mask consists of four number blocks separated by dots. Each block con-
tains values between 0 and 255.

Example:
255.255.255.0

TCP/IP Gateway
The gateway consists of four number blocks separated by dots. Each block contains

values between 0 and 255.

Example:
192.168.1.1
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Data link (Wi-Fi) settings

This setting is only required if the R&S EVSF1000 is installed in a network and the
instrument needs to communicate with other connected devices. For simple 1:1 con-
nections between the instrument and control PC, the setting is irrelevant.

Hostname
Unique instrument name in the network, as an alternative to the unique IP address.

Each instrument is delivered with an assigned instrument name, but this name can be
changed.

The default instrument name is a non-case-sensitive string with the following syntax:
EVSF<serial number>
For example, EVSF1000-123456.

For information on determining the serial number, see Chapter 1.5.2.12, "Device ID",
on page 26.

Use the keypad to enter the name, see Table 1-4.

Remote command:
GETHOSTNAME on page 245

VNC Password
Enables or disables the requirement of a password to access the instrument remotely
via VNC.

After enabling the use of a password, you must reboot the R&S EVSF1000 before it
becomes active.

The password for VNC access is instrument. It cannot be changed.

Used IP Address
If TCP/IP DHCP is activated, the assigned IP address is displayed.

Used IP Netmask
If TCP/IP DHCP is activated, the assigned netmask is displayed.

Used IP Gateway
If TCP/IP DHCP is activated, the assigned gateway address is displayed.

8.4 Data link (Wi-Fi) settings

Access VNC: [n] > [F5]

The R&S EVSF1000 can be equipped with an optional R&S EVSD1-Z5 Data-link-mod-
ule (Wi-Fi). Thus, you can configure the R&S EVSF1000 as a Wi-Fi access point for
wireless communication from a remote device.

The following settings configure the R&S EVSF1000 as a Wi-Fi access point.
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RX1 GBAS

Setup - Wi-Fi Access Point

SSID EV5D900252
WPA PSK key | RS900252
Wi-F Speed
Country

192,168.1.1
Netmask 255.255.255.0
Gateway | 192.168.1.2

DHCP Server
ON CH:36 WIDTH:80MHz

Local

LAY TR 216
SOl ettt e e e e e e e e e e et ettt e e ————— b ———————————aaaaaaaaes 216
WWPAAPSK KBY ... ettt ettt e e e et e e e e e e e e e e s e e e besbeaeeeeeaaaeeesaeannnenes 217
(O 0= o 1= IO RPPPPR 217
WI=FT SPEEA. ...ttt e e e e e e e e e et 217
L7 10 ] o | 1 Y 217
P e e e e e e e —— b eeeeeeeetaeaetetrererer——————————————— 217
I L= 1 =] 218
GALEWAY .....uiiiieieeeie e e e et e e e e e e e e e s e e e e e e e e e e e e e ———————ataaaeeeaaaan——————araataaaeaan 218
DHECP SEBIVET ..ottt et e e e et e e e e e e e et e e e e e e et e e e e e easb e e e eeerananss 218
SHAIUS . et e e e e e e et aeerrt e aerrrtaaaaaes 218
Wi-Fi

Enables or disables a data connection via the optional Wi-Fi interface.

Remote command:
WIFTI:ONOFF on page 248

SSID
Service set identifier, the name of the Wi-Fi. The default name is EVSF<serial
number>.

Note: Enter the ID using the (number) keypad on the external keyboard as described
in "Entering numbers and (special) characters via the keypad" on page 34.

Remote command:
WIFI:SSID on page 247
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WPA-PSK Key
Wi-Fi password. Consists of minimum 8 characters.

The default Wi-Fi password is RS<serial number>, €.g. RS123456.

For information on determining the serial number, see Chapter 1.5.2.12, "Device ID",
on page 26.

Note: Enter the key using the (number) keypad on the external keyboard as described
in "Entering numbers and (special) characters via the keypad" on page 34.

Remote command:
WIFI:WPAPSK on page 247

Channel
Wi-Fi channel.

The frequency range and the supported Wi-Fi standard for the selected channel are
indicated for reference.

Supported channels:

1,2,3,4,5,6,7,8,9,10,11,12,13,36,40, 44, 48, 52, 56, 60,64, 100, 104, 108, 112, 116,
120, 124,128,132, 136,140,149,153,157,161,165

Default: 1

Remote command:
WIFT:CHANNEL on page 248

Wi-Fi Speed

Determines the used Wi-Fi data rate.

"Low" (Default:) Uses 20 MHz bandwidth. Data transfer is less susceptible
to distortion.

"High" Uses 80 MHz bandwidth, if available. Guard interval is reduced to
increase the data rate. Data transfer becomes more susceptible to
distortion.

Remote command:
WIFT:SPEED on page 249

Country

Country code of the country the drone is operated in. National legislations support dif-
ferent channels, bandwidths etc. for Wi-Fi communication. If you select a channel or
bandwidth that is not supported by the selected country, an error message is displayed
in the Status information.

Remote command:
WIFT:COUNTRY on page 249

IP
Unique address of the instrument in the network. The currently assigned IP address
and submask are indicated next to the setting. The default address is 192.168.1.1.

The IP address consists of four number blocks separated by dots. Each block contains
values between 0 and 255.
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To change the IP address via the remote keyboard, press the [INS] key and enter the
new address.

Example:
172.17.40.139

Remote command:
WIFT:IP on page 247

Netmask
The subnet mask consists of four number blocks separated by dots. Each block con-
tains values between 0 and 255.

Example:
255.255.255.0

Remote command:
WIFTI:NETMASK on page 247

Gateway
The gateway consists of four number blocks separated by dots. Each block contains
values between 0 and 255.

Example:
192.168.1.1

Remote command:
WIFT:GATEWAY on page 248

DHCP server
Indicates that a DHCP server is used. The IP address and subnet mask of the connec-
ted devices are obtained automatically from the DHCP server.

Status

Indicates the status of the Wi-Fi connection.

"ON" Wi-Fi access point is running. In addition, the following information is
indicated:

"CH:"<used channel number> "WIDTH:"<used channel bandwidth>
The used channel number can differ from the selected Channel, if a
signal is detected elsewhere (dynamic frequency selection).

"OFF" Wi-Fi access point not (yet) running successfully.

Additional information indicates the reason for the error.

® None: Wi-Fi is disabled

® "CONFIG": Configuration is in progress

® "NO HW": Wi-Fi adapter not installed or not supported on instru-
ment

e "AP ERROR": Access point could not be started, e.g. because
selected Channel is not supported.
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Remote command:
WIFTI:STATUS on page 250

8.5 System settings

Access VNC: [n] > [F6]

The following settings configure the general instrument system.

Setup - System

Date [dd.mm.yyyy]
Time [hh.mm.ss]
Energy Saves _
Energy Saver _

Off v
20 min
Boot on Power Up “
Flash size
b%

Flash used

(= ToTo) ae) o I o)1= ol U o T UUUUPRP N 220
FIash Size / FIaSh USEA........coue ettt e e e e 220
Date

Sets the date of the internal clock in the format dd.mm. yyyy.

Example:
10.05.2017

Remote command:
SETUP:DATE on page 251

Time
Sets the time of the internal clock in the format hh.mm. ss.

Example:
12.08.23
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Instrument configuration and operating status settings

Remote command:
SETUP:TIME on page 251

Boot on Power Up

Automatically switches on the R&S EVSF1000 when it is connected to an external
power supply (if not in operation already). This setting cannot be changed on the
R&S EVSF1000.

Remote command:
SETUP : BOOTONPOWERUP on page 250

Flash size / Flash used
Indicates the size of the flash memory in the R&S EVSF1000, and the percentage cur-
rently in use.

Instrument configuration and operating status set-
tings

The following settings concern the instrument operating status, and hardware and soft-
ware configuration.

AUtO-Calibration (Cal).......ueeeieeeeii i e e e e e e e e e e e e e e e e 220
o o] 1o Yo USSP 221
L COPY 10 USB....eeeeeeeee ettt et ee e n e 222
L Delete all €rrOr MESSAGES. ... .cueeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeseeeeeeseeeee s e eeseeeeees 222
[ LT S = (1 USSR 222
T3 =1 1= To I o] 1 1 SRR 223
1012 T a1 (o] YO OP PP PUPPPPPPP 224
L SW UPAALE. ...ttt ettt 225

Auto-Calibration (Cal)
Access VNC: [n] > [F8] > [F1]

Autocalibration corrects changes in the attenuation characteristics of the internal RF
signal paths (on both receiver boards, if available) using an internal calibration signal.
These changes can occur due to the aging process or temperature drifts. The calibra-
tion optimizes the accuracy of the level measurements.

The "Setup - CAL" display shows the status for each calibration step for the most
recent calibration. The first line of the result table indicates the date and time of the
auto-calibration, and the temperature during the autocalibration.

Note: Start the instrument at least 15 minutes before starting autocalibration to ensure
that the instrument has reached its operating temperature (for details, refer to the data
sheet).

During the auto-calibration procedure, do not apply any input signal to the

R&S EVSF1000.

To start the auto-calibration, select "Start Autocal " and press the [Enter] key.

The auto-calibration procedure is ready after a few minutes and in the result table, all
entries must have the status "OK".
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Setup - Cal
RX1

| statAutocal 01.06.201709:13:25 34.0°C

| 108MHz Low Dist

118MHz Low Noise |OK

118MHz Norm
118MHz Low Dist

|220MHz Low Noise |OK

220MHz Norm oK

220wz Low D
0

K
Bypass Low Naoise K

Figure 8-2: Successful auto-calibration

If an error occurs during the auto-calibration process, switch the instrument off and on
again and repeat the auto-calibration process. If the error still exists, contact the
Rohde & Schwarz service.

It is recommended that you perform an autocalibration every 2 months or if the differ-
ence of the environment temperature changes by more than 10 °C.

Remote command:
AUTOKALSTATUS on page 257
KALSCREEN on page 257
STARTKAL on page 257
GETKALSTATUS on page 257

Error Log
Access VNC: [n] > [F8] > [F2]

The last 100 instrument status messages or errors displayed in the status bar during
operation of the R&S EVSF1000 are also stored in an error log file on the instrument.
Thus, if problems occur, you can check the error log for irregular behavior or failures.
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Setup - Error Log
Delete all error messages...

10.07.2020 14:03:35 | C:1 TEST ERROR MESSAGE NR. 03
10.07.2020 14:03:22 | C:1 TEST ERROR MESSAGE NR. 02
10.07.2020 14:02:59 | C:1 TEST ERROR MESSAGE NR. 01

Remote command:
GETERRORLOG on page 255

Copy to USB < Error Log
Copies all entries in the error log to a text file on a connected USB device. The default
file name is EVSx_errorlog <datetime>.txt.

This file is useful if problems occur and you need support. Send the copied error file to
the Rohde & Schwarz support center for troubleshooting.

Delete all error messages < Error Log
Deletes all entries in the error log irrevocably.

Remote command:
CLEARERRORLOG on page 255

HW Status
Access VNC: [n] > [F8] > [F3]

The hardware status overview provides information on the current operating status of
the individual hardware components in the R&S EVSF1000, such as test voltages and
temperatures.

The values are provided individually for RX1 and RX2 boards.
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IF2. MINUS_5V -1.98V OK
RF_MINUS_5V6 -5.46V OK
RF_5V6 5.63V 0K
LO1_LEVEL 2.06\V OK
LO1_PRETUNE 10.13v OK

LO1_6VS5 6.85V 0K
RFDIV_3V3 3.28V OK
L03_5V | 496V OK

331V 0K
IF1_AMP2 5.56V OK
IF1_AMP1 5.49V OK
VV_SUPPL 5.4V OK
VV_BYP_ATT 250V OK

The test voltages are measured continuously, internally, and checked against defined

limit values. If one of the test voltages exceeds the tolerance for more than 10 s, the

following measures are taken by the R&S EVSF1000:

® An error message is created in the error log (see "Error Log" on page 221).

® The measured test voltage is indicated in red.

® "UNCAL" is displayed in the measurement window, indicating the measured values
are possibly invalid.

The "UNCAL" message is displayed until you switch off the instrument and switch it
back on again. If the message appears again, contact the Rohde & Schwarz support
center. See Chapter 12, "Contacting customer support”, on page 376.

Remote command:
GETUNCAL on page 230
BI? on page 255
GETTEMP on page 255

Installed Options
Access VNC: [n] > [F8] > [F4]

Displays a table with the currently installed option keys.

For all purchased R&S EVSF1000 options, a license key is provided by
Rohde & Schwarz.
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Setup - Options
Designation License Type Validity
Activate new...
Install License.xml

K1-ILS CRS/CLR An... | Permanent unlimited

K2-VOR Analysis Permanent unlimited

K3-MB Analysis Permanent unlimited

K&-COM Analysis Permanent unlimited

K10-RF Spectrum ... | Permanent unlimited

K11-AF Spectrum ... | Permanent unlimited
—eeeeeeeeeeee———

Allow you to start installation of a License manually.

To activate a new option key, select "Activate new..." and enter the number of the
license key.

Alternatively, select "Install license.xml" to install a license from the main directory of a
connected USB device.

The following information is displayed in the Options table:
"Designation”  Specifies the name of the license key.
"License Type" The license type can be permanent or limited to a temporary duration.

"Validity" For temporary licenses, the validity is indicated. If the expiry date has
passed, the license becomes invalid.

Additional information on the selected option is displayed below the table.

Remote command:
GETOPTIONS on page 255

Inventory
Access VNC: [n] > [F5]

The hardware and software inventory list provides information on the hardware version
of the instrument (integrated modules, options etc.) and on the currently installed soft-
ware versions. Additionally installed software options are provided in the Installed
Options list.

For each piece of hardware, the identification number, serial number and revision are
provided in the inventory list. For each software item, the installed version number is
provided.
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Setup - Inventory
Hardware Ident No. Revision Serial No.

' 1329.8050.02 101018
-

Battery Board

o

T - I
1329.8651} 01.40 BETA12 | SW Update

o | Jow |

womormew | |

oo | oes |

osmnvenen | o |

Remote command:
INV? on page 256
VER? on page 256

SW Update < Inventory
Updates the R&S EVSF1000 software using an update file on a connected USB
device.

The R&S EVSF1000 automatically searches the USB device for new software. The
update file has the extension .evs and must be located in the main directory of the
USB device. The search can take a few seconds.

When the software has been found, press the [ENTER] key to confirm the message to
install the software.

Note: Never remove the USB device or switch off the instrument during a software
update. Otherwise, an undefined software state can be the result.

8.7 GNSS configuration

Access VNC: [n] > [F8] > [F6]

If a GNSS receiver is connected to the R&S EVSF1000, the basic GNSS receiver set-
tings are displayed here.
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Setup - GPS / GNSS
—

ms

-

127.0.0.1
8091
Min

Altitude

Time

Local
L= T2 10 [0 = (< 226
GPS-DEIAY.....eeeiietieeee et e e e e e e e e e anee 226
e S T TSR 226
L) (=Y £= Lo =N 227
EXP. FOrMaAL.... .t a e e e e e e e e e e 227
Baudrate

Specifies the baudrate of the GNSS signal. The following values are supported:
4800 | 9600 | 19200 | 38400 | 57600 | 115200 | 230400

Remote command:
SETUP:GPS BAUDRATE on page 242

GPS-Delay

Specifies a delay between the received GNSS time and the actual time. This value cor-
rects the delay of the transmission of GNSS coordinates via a serial interface. Suppor-
ted values are from -300 ms to +1000 ms.

Remote command:
SETUP: SETGPSDELAY on page 243

PPS-Sync
Activates/deactivates synchronization between the GNSS time in the stored data sets
and the PPS signal provided by the GNSS receiver.

Note: PPS input recommended. We strongly recommend that you connect the PPS
signal of the GNSS receiver to the "PPS In" connector of the R&S EVSF1000.
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Although it is possible to store data on the R&S EVSF1000 without the PPS signal con-
nected, the stored data can be assigned to the actual GNSS time incorrectly.
For details, see Chapter 7.2.1, "GNSS data synchronization", on page 201.

"OFF" No PPS synchronization is performed.

"PPS_IN rise"  Stored GNSS time is synchronized to the rising edge of the incoming
PPS signal.

"PPS_IN fall"  Stored GNSS time is synchronized to the falling edge of the incoming
PPS signal.

"RS232 rise" Stored GNSS time is synchronized to the rising edge of the incoming
GNSS signal.

"RS232 fall" Stored GNSS time is synchronized to the falling edge of the incoming
GNSS signal.

Remote command:
SETUP:PPS SYNC on page 243

Interface

Determines the interface used to connect a GNSS receiver.
"RS-232" (See Chapter 1.5.2.4, "RS-232 GPS", on page 23)
"usB" Chapter 1.5.1.2, "USB connectors", on page 20
"USB u-blox" Chapter 1.5.1.2, "USB connectors", on page 20
"TCP/IP" GNSS data provided from specified IP address.

Define the "IP Address" and "IP Port" at which the signal is provided.

Remote command:
SETUP: SETGPSINTERFACE on page 241

Exp. Format

Export format for the GNSS data output by the data logger.
"Min" (Default:) Minutes, seconds, degrees
"Decimal” Decimal format
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9 Remote commands

Using the LAN connection (Fast Ethernet), you can operate nearly all device functions
and transfer measurement data remotely from a PC or network.

Connect a terminal client, e.g. "putty" (https://www.putty.org) to the R&S EVSF1000
using the TCP port 8000. The required commands are simple text commands, not
SCPI-conform. Use any line-based command tool, such as telnet, to send commands
to the R&S EVSF1000.

Only one remote session can be active. A new attempt to establish a connection dis-
connects the current active session.

Channel addressing

To address one of two independent RX boards by remote control, the R&S EVSF1000
uses Direct Addressing.

® Direct Addressing
To address an RX board directly, any command can be preceded by the prefix @1
or @2 followed by the command.
Example: Set frequency of RX board 1
@1 RF108100

Example: Get DDM from RX board 2
@2 DDO

9.1 Common instrument and measurement setup

The following commands are required to configure general instrument and measure-
ment settings that are independent of the measurement mode.

e Common measurement SEtHNGS......ceiviiiiiiiiiiiccrere e ————- 229
L IS YT [ = I 1o o U U UURUPRRt 234
L I I 4T To [T Y= 1 1 o | UUURRRPRR 235
@ Baseband iNPUL...........oooiiiii e —————— 235
e Audio, demodulation and output configuration...........ccccceeveeieiiiiiiccc e 237
L I €\ o I | = TSSO 239
e Network settings and remote operation..............ccooviririiiiiiccicccrcr e, 245
®  Wi-Fi COMMEANGS...ciiiiiiiiii it e e 246
®  SYSIEM SEHINGS ..o ———————— 250
o Result display SEttNGS. . ceeiiiiiiiie i 251
e Retrieving instrument information..............oooo i 254
@ CalibBration....ccci i ——————————— 257
o Deprecated COMMEANGS.......ceiiiiiiiii i e e e e e e reaaaee s 258

User Manual 1178.6410.02 — 08 228


https://www.putty.org

R&S®EVSF1000 Remote commands

9.1.1

Common instrument and measurement setup

Common measurement settings

The following commands are required for all measurements.

GETMEAS ... . e 229
GETMDEF ... e 230
GETUNGCAL. ... e e 230
N 231
MEASTIME?.. e e s e e s e 231
MEASTIME. ... et e e r e e e e r e e 231
R e et e e 231
R e e e e e e r e e sne e e re e see e ereesneeenreea 231
RECH. .. 231
SETATTMODE.....ciiiiii e e e 232
SETUP:DEMODAMEFM. ..ottt e e 232
SETUP:DEMOD_OUT_AGRC ...ttt s s e n s 233
SETUP:DEMOD_OUT_COUPLING......cuuiiiiiiiiiee e e 233
SETUP:EXTERNALATT _RXT 2. ittt et e s eer e 233
SETUP:EXTERNALATT _RXT ettt sttt eer e e e e e e s 233
SETUP:EXTERNALATT_RX27.. et 233
SETUP:EXTERNALATT_RXZ..ciueiiiiiiii e e 233

GETMEAS <result type>,<RX-board>

This command outputs the current measurement result for one or both RX-boards.
Several measurement result types are defined.

Parameters:
<result type> Outputs the measurement result as one of the listed types.

FULL
EVS300 compatibility mode

ALL
All values of the current measurement mode are sent as
comma-separated text, using actual units.

MEDIUM
A fixed selection of parameters is exported.

SHORT
A short, fixed selection of parameters is exported.

<RX-Board> Output measurement result for the selected RX board.

1
RX board 1 selected

2

RX board 2 selected

1+2

Both RX boards selected

Return values:
<results> Measurement result.
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<State> READY.
The command was executed successfully.

Example: GETMEAS FULL, 1+2

GETMDEF <ParamSel>,<RX-board>
This command outputs the header columns for data provided by GETMEAS.

Parameters:
<ParamSel> Determines which parameter selection is output.

FULL
EVS300 compatibility mode

ALL
All values of the current measurement mode are sent as
comma-separated text, using actual units.

MEDIUM
A fixed selection of parameters is exported.

SHORT
A short, fixed selection of parameters is exported.

<RX-Board> Selects the RX board for which results are exported.

1
RX board 1 selected

2

RX board 2 selected

1+2

Both RX boards selected

Return values:
<Results> Comma-separated list of header data for the selected results.

<State> READY.
The command was executed successfully.

GETUNCAL <State>

Indicates whether an UNCAL condition has occurred on the instrument. This condition
either indicates the calibration data is invalid, or it is caused by a hardware error.

The "UNCAL" condition remains active until you switch off the instrument and switch it
back on again. If the message appears again, contact the Rohde & Schwarz support
center. See Chapter 12, "Contacting customer support", on page 376.

Parameters:

<State> OK
Instrument is calibrated correctly and no errors occurred.
UNCAL

Instrument calibration invalid or an error has occurred.

Manual operation: See "HW Status" on page 222
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LA?
This command queries the RF signal level in numeric measurement modes.
Return values:

<signal level> RF signal level
Default unit: dBm

Usage: Query only

MEASTIME?
MEASTIME <Time>

This command gets or sets the measurement time for "ILS LOC"," ILS GP", "ILS MB",
"VOR" and "COM" mode.

Parameters:
<Time> Measurement time

Default unit: ms

Return values:
<State> READY.
The command was executed successfully.

RF?
RF

This command sets RF frequency. All values are interpreted with one digit behind the
decimal point, for example, RF 108700.5 in numeric measurement modes.

Parameters:
<freq> RF frequency

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Freq" on page 68
See "Freq" on page 83
See "Freq" on page 112
See "Freq" on page 122

RFCH <Channel>

This command sets the receiver frequency channel on the active receiver board
according to the ICAO frequency list, or returns the currently defined channel.

Parameters:
<Channel> The specified ICAO-channel for the measurement. See Chap-
ter A, "ILS channel frequency list", on page 377.
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "CH" on page 67

SETATTMODE

This command selects the attenuation of the active mode ("ILS LOC"," ILS GP", "ILS
MB", "VOR" or "COM" mode).

Parameters:

<Attenuation> Select the attenuation type from the listed ones.
AUTO
The RF attenuation mode is selected automatically.
LN

(Low Noise) 15 dB pre-amplification

Provides a high sensitivity. Suitable when scanning the area for
distant signals.

NORM

0dB

Provides a normal sensitivity.

LD

(Low Dist) 15 dB attenuation

Provides a low sensitivity. Suitable when analyzing a nearby sig-
nal, to avoid overload due to high-level signals.

Return values:
<State> READY.
Command was executed successfully.

Manual operation: See "RF Att" on page 68
See "RF Mode" on page 69
See "RF Att" on page 122
See "RF Mode" on page 123

SETUP:DEMODAMFM <Mode>
Gets or sets the audio demodulation mode.

Parameters:
<Mode> AM | FM

Return values:
<State> READY.
The command was executed successfully.

User Manual 1178.6410.02 — 08 232



R&S®EVSF1000 Remote commands

Common instrument and measurement setup

SETUP:DEMOD_OUT_AGC <Mode>

Determines whether the level for demodulation output is automatically corrected using
the automatic gain control (AGC).

Parameters:
<Mode> OFF | ON

Return values:
<State> READY.
The command was executed successfully.

SETUP:DEMOD_OUT_COUPLING <Mode>
Gets or sets the coupling type for Demodulation-Out mode.

Parameters:
<Mode> AC | DC

Return values:
<State> READY.
The command was executed successfully.

SETUP:EXTERNALATT_RX1?
SETUP:EXTERNALATT_RX1 <Attenuation>

Gets or sets the external attenuation of "RX1 IN".

Parameters:

<Attenuation> External attenuation
Default unit: dB

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Transducer Correction" on page 69

SETUP:EXTERNALATT_RX2?
SETUP:EXTERNALATT_RX2 <Attenuation>

Gets or sets the external attenuation of "RX2 IN".

Parameters:
<Attenuation> External attenuation

Default unit: dB

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Transducer Correction" on page 69
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9.1.2 Signal input

The following commands are required to configure the signal input.

CH 2 e e e n e e s ne e e ne e 234
CH 234
GETNRPTYPE. ..o e 234
GETNRPPOW ... e e 234
SETUP:IINPUT 2. e e e e s e 234
SETUPR:INPUT . e et r e e e r e e e e e s 234
CH?

CH <RX board>
This command selects the active RX-board.

Parameters:

<RX board> 1
Select the RX-board 1.
2

Select the RX-board 2.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "RX Unit 1/ RX Unit 2" on page 210

GETNRPTYPE
Gets the type of a connected NRP power sensor.

Return values:
<String> Type of NRP power sensor.

GETNRPPOW
Gets the current NRP power sensor level.

Return values:
<level> Power sensor level

Default unit;: dBm

SETUP:INPUT?
SETUP:INPUT <Channel>,<Input>

This command selects the input source for channel 1 and 2.

Parameters:
<Channel> 1
Selects channel 1
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2
Selects channel 2

<Input> RF
RF input at the front side

BB

Baseband input at the rear side

Baseband input is only available if the R&S EVSF1-B4 option
(ARINC connector) is installed.

Return values:
<State> READY.
The command was executed successfully.

Example: SETUP:INPUT 1, RF

Manual operation: See "Input RF/LF" on page 63

9.1.3 Trigger settings

The following command is required to configure basic trigger settings.

PPSSMA_TRIG_SOURCE?....ccutiiiiiiiii it e 235

PPSSMA_TRIG_SOURCE? <Source>

Gets or sets the external trigger event source for "ILS LOC", "ILS GP", "ILS MB",
"VOR" and "COM" modes, or defines the PPS synchronization source.

Return values:

<Source> PPS SMA

Signal provided at the PPS In connector

PPS GPS

Signal provided at the RS232-GPS or GNSS connector
<State> READY.

The command was executed successfully.

Manual operation: See "Input" on page 205

9.1.4 Baseband input

The following commands are required to configure baseband input.

They are only available if options R&S EVSF1-B4 and R&S EVSG1-K7 LF-Analysis

are installed.

ST = I | =1 = T 1 O L | P 236
SETUPBB_IN_COUPL. ..ottt e e e e e s e e e e 236
SETUP:BB_IN_FACTOR?.....cveveeteeteeteetesteeteetestesseeseesessseseeseesesssssessessesseasestesesaressesseanes 236
SETUP:BB_IN_FACTOR. ...t eeee et et et e e e eee e e ee e e et e eeeeeeeseeeeteeeeeaeeeeeseeesneeeseeeeeeans 236
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SETUP:BB_IN_RANGE?.....cotiiiiii 236
SETUP:BB_IN_RANGE..... .o e e 236

SETUP:BB_IN_COUPL?
SETUP:BB_IN_COUPL <Coupling>

Gets or sets the coupling for the baseband (LF In) input.
Parameters:

<Coupling> <AC | DC>
Coupling for baseband input.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Coupling" on page 72

SETUP:BB_IN_FACTOR? <Value>
SETUP:BB_IN_FACTOR <Value>

Gets or sets a compensation factor for the baseband (LF In) input power.

Parameters:
<Value> Factor to be applied to the measured LF power.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "LF In Factor" on page 73

SETUP:BB_IN_RANGE?
SETUP:BB_IN_RANGE <Sensitvity>

Gets or sets sensitivity range for the baseband (LF In) input.
Parameters:

<Sensitvity> 100_MV
Sets 100 mV.

5V
Sets 5 V.

1V
Sets 1 V.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Range" on page 72
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9.1.5 Audio, demodulation and output configuration

The following commands are required to configure various types of output.

SETUP:AUDIOBW. ....cvovteeeeeeee e eeseeteeeeeeeereeeeessesesessesesseessesesessesessesesesesssseseesesesseesesesans 237
SETUP:DDM_RANGE_LLZ. ... eteeveeeeeeeeeeeseeeeeeeeeeseeeeteseeeeessseesesesesseessessessesseseesseeseseeenes 237
SETUP:DDM_RANGE_GS....eveeeeeeereeeseeeseeseeseessessesseeseesesssessesseeseesssstsssssteseesessseseenees 238
SETUP:SPEAKER ...ttt teeteeseeeeeeseesesessseseeeseeseeesessesaesesseeeseeseesaseseseasseeseesaeesesseseensens 238
SETUP:VOLUME. ...ttt ee et eeeeeeeeeeeeeseeeeeeseeeeeseesaeeseeseseseeeeseseseeseeeneseeseseseeens 238
Yo 10 o) 2 239
SQUELCH -ttt ee e eee e eeeeeeseseseeeeeeeeeeeseeeseeseseseseeseseseeseseseseseseneeseseseeenenanes 239

SETUP:AUDIOBW <output volume>
This command specifies the bandwidth for audio output.

Parameters:
<output volume> FULL | VOICE | ID_NOTCH | V_ID_NOTCH

FULL

Full bandwidth is output

VOICE

Voice frequencies (> 3 kHz) output
ID_NOTCH

ID frequency (1020 Hz) output
V_ID_NOTCH

Voice and ID frequencies output

Range: 0to 100
*RST: VOICE
Default unit: %

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Audio BW" on page 210

SETUP:DDM_RANGE_LLZ <Channel>,<Range>

This command selects a predefined DDM range. This command is active for analog
output in ILS localizer mode.

Parameters:
<Channel> 1
Selects input source for channel 1.
2
Selects input source for channel 2.
<Range> Range: 1to4
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Return values:
<State> READY.
The command was executed successfully.

SETUP:DDM_RANGE_GS <Channel>,<Range>

This command selects a predefined DDM range. The command is active for analog
output in ILS glidepath mode.

Parameters:
<Channel> 1
Selects input source for channel 1.
2
Selects input source for channel 2.
<Range> Range: 1to4

Return values:
<State> READY.
The command was executed successfully.

SETUP:SPEAKER <State>
This command activates/deactivates the speaker.
The speaker function is not available for the R&S EVSF1000

Parameters:
<State> ON | OFF

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Speaker" on page 210

SETUP:VOLUME <output volume>
This command specifies the AF output volume.

Parameters:
<output volume> Range: 0to 100
Default unit: %

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "AF Volume" on page 209
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SQUELCH?
SQUELCH <Level>

This command gets or sets the squelch level of the active mode ("ILS LOC"," ILS GP",
"ILS MB", "VOR" or "COM" mode).

Parameters:
<Level> Squelch level of active mode

Default unit: dBm

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Squelch" on page 209

GNSS data

The following commands are required to configure and retrieve GNSS data.

GETGPSGPBOD. ... cveveueeeeeeeeeeeeeeesesereseseesesessssssestatstesesesessesesesessssesestesesesessaseeneneseenens 240
GETGPSGPGGA. ....eeeeeeeeeeeeeeeeeterereseeeeseeeesseseeee st et eseseseeseseseseseeseetetassesseeaeeesesesesseneasans 240
GETGPSGPGLL .ttt ettt et e eeeeeeeeeeseet et et e e seseee et eseseeeeee et et et s s eseeeeneseseeeensseneeeaes 240
GETGPSGPHDT ..t eeeeeteteeeeeeeeteeeeeeeeeeseseeteeseseseeeesesesesse st st st st eseseeeseeeeseseseeesseeeaeeeannaes 240
GETGPSGPRMOC. ....eveveeeeeeeeeeeeeeeeeeeeeseseseeeeseeseeseeseeesesteeaseseeseseseseeeeeeeeseseeeseseseeneneseesens 240
GETGPSGPGSA ... et eeee s et et et ee s s s e e e eeeesese st et et en s s s e eeeseesesene st esenenennneenens 240
GETGPSGPGSV ....eeetereeeeeeeeeeeeeseseeeeteeeseseseseeeeseseseesesest et et es s s eseeseseseesesesestesenenennneenens 240
GE TGP SGPTRE ... eeteteteteterereeeeeeseeeeeesese et et esesesesaseesesesessese et et et esesesasseeeseseseeee st et enenenenaens 241
GETGPSGPVBW.....c..veveveeeeeeeeeeeeseeeesereseeeeeesessessssssee st et eseseseseeseseseseeeseseteteseseseseseeneseseesens 241
GETGPSGPVTG et eeeeeereeeeeeeeseeeeeeseeeee et eteeeseseseesesesessssese st et et eeeseseseeseseseseeesseeeatseanenaes 241
GE TGP SGPXTE ... vteteeeeeterereeeeeeeeesesesesestseeeeeesesaseeseseseesese st st st esesasaseeeeseseeeeeeseeeseesenenaens 241
GETGPSGPZDA ..ttt eeeeeeeee et et e eeseseeeeseseeseee st st et e esaseseeeeeeseeeeseseseaesasesaeeeeeneens 241
SETUP:SETGPSINTERFACE. ......cveeeteteveeeeeseeeeeeeeeeeeesesessesesesseseseeesessessesesessesesesessensnens 241
GETGPSUNDULATION. ... vt eeeetereeeeeeeeeeeeeeeseeeeeeeeseseseseeeesesesseseseseesssesesesnesseesseseeneseneeses 242
SETUP:GPS_BAUDRATE?.....e.tetteeeeeeeeeeeeeeeeeeesesesteseseseseeessesesesesssssststeseseseseessnesesessseeeens 242
SETUP:GPS_BAUDRATE ... eeeeteteteeeeeeteeseeseeseetetetesesesesessesesessssestetasesesessaesesesessesenessasaes 242
SETUP:GPS_IP_AD. . eereetetetereeeeeeaeeeeeeesseeesestesseseseesesesssesssssatsestesesesessesesesessenesesesessesaes 242
SETUP:GPS_IP_PORT ...eteeeeeetetetetteteseeeeeeeeeseeesesestseeeseseseseeseseeeeesseeeesseseesesesaseeeensneeeens 242
SETUP:SETGPSDELAY ....veveeeeeeeeeeeeeeeeseseeeeeseseeeeeseseseeseseseseseeeeesseeseseseseseesesseseseseeeeens 243
SETUP:PPS_SYNC?Z.veeeeeeeeeeeeeeeetesereseeeeeesesesesestseeeeseseseseseesessesssesesestaseneseneseeneneneesens 243
SETUP:PPS_SYNC...vveveteeeeeeeeeteeeseseseeeeeeeseseesesestasesesesessesesssesssessestesesesessssesesesssssssseees 243
SETUP:GPSREF ... eeteteeeeteteeeeeeeeeeetetsteseseseseesesesesesseseet et et esesesessesesesesesseneetesesesesesennenens 244
SETUPIREFLAT?. 1.ttt eeeeeeeeeeeeeesestetesseseeeeseseeeesseest st et esasesessesesesesesnesteeseesesseseenenes 244
SETUPREFLAT ..t eeeeeetet et seseeeeseseeeesesesteeeeeeeseseseseeseseseesesesestatsetesesessenenesesesnsneseseaes 244
SETUP:REFLONG?. .. vveveteeeesesesteteseseseseseseeessessesesesestesesesesesaseesesesesseseseseaeaesssesesasnenenns 244
SETUPIREFLONG. .....veveseseeeeeeveeeseeeeeeseeeeseseseeseseneseseeessessssssesesesseseneseseeneeseseneseseananenens 244
SETUP:TIMESYNC?...eeeeeeeeeeeeeeeeseeteeesesesseeeeeesesseseseseeteseseseseseesssesessesenessasenenesesaeneneens 244
SETUP:TIMESYNC .. eeeeeeeeeeeeeeeeseeteteseseeeeaeeeeessessssseseesesesessesesessssssessatatesseseseeseseseenenes 244
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GETGPSGPBOD
This command requests the last incoming GPBOD message from the GNSS receiver.

Return values:
<message> The last incoming GPBOD message.

GETGPSGPGGA
This command requests the last incoming GPGGA message from the GNSS receiver.

Parameters:
<message> The last incoming GPGGA message.

GETGPSGPGLL
This command requests the last incoming GPGLL message from the GNSS receiver.

Return values:
<message> The last incoming GPGLL message.

GETGPSGPHDT
This command requests the last incoming GPHDT message from the GNSS receiver.

Return values:
<message> The last incoming GPHDT message.

GETGPSGPRMC
This command requests the last incoming GPRMC message from the GNSS receiver.

Parameters:
<message> The last incoming GPRMC message.

GETGPSGPGSA
This command requests the last incoming GPGSA message from the GNSS receiver.

Return values:
<message> The last incoming GPGSA message.

GETGPSGPGSV
This command requests the last incoming GPGSV message from the GNSS receiver.

Return values:
<message> The last incoming GPGSV message.
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GETGPSGPTRF
This command requests the last incoming GPTRF message from the GNSS receiver.

Return values:
<message> The last incoming GPTRF message.

GETGPSGPVBW
This command requests the last incoming GPVBW message from the GNSS receiver.

Return values:
<message> The last incoming GPVBW message.

GETGPSGPVTG
This command requests the last incoming GPVTG message from the GNSS receiver.

Return values:
<message> The last incoming GPVTG message.

GETGPSGPXTE
This command requests the last incoming GPXTE message from the GNSS receiver.

Return values:
<message> The last incoming GPXTE message.

GETGPSGPZDA
This command requires the last incoming GPZDA message from the GNSS receiver.

Return values:
<message> The last incoming GPZDA message.

SETUP:SETGPSINTERFACE <Connector>
Determines the interface used to connect a GNSS receiver.

Parameters:
<Connector> RS_232
RS-232 interface
USB
USB interface
USB_UBLOX
USB u-blox interface
TCPIP
GNSS data provided from IP address specified using SETUP:
GPS IP ADand SETUP:GPS IP PORT.
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*RST: RS_232

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Interface" on page 227

GETGPSUNDULATION
Gets the undulation.

Return values:
<string>

SETUP:GPS_BAUDRATE? <Baudrate>
SETUP:GPS_BAUDRATE <Baudrate>

This command sets or returns the baud rate.
NOTE: Make sure to use a valid GNSS baud rate.

Parameters:
<Baudrate> 4800 | 9600 | 19200 | 38400 | 57600 | 115200 | 230400

Possible baud rates

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Baudrate” on page 226

SETUP:GPS_IP_AD <IPAddress>
Defines the IP address of a GNSS receiver connected via TCP/IP.

Parameters:
<|PAdress> TCP/IP address between 0.0.0.0 and 0.255.255.255

Return values:
<State> READY.
The command was executed successfully.

Example: SETUP:GPS IP AD 10.0.2.166

SETUP:GPS_IP_PORT <IPPort>
Defines the IP port of a GNSS receiver connected via TCP/IP.

Parameters:
<IPPort> TCP/IP port
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Return values:
<State> READY.
The command was executed successfully.

Example: SETUP:GPS_IP PORT 8000

SETUP:SETGPSDELAY <Delay>
This command specifies the GNSS delay compensation.
NOTE: This setting has no effect when using PPS synchronization.

Parameters:
<Delay> Specify the delay compensation. Default is 100 ms.

Range: -500 to +500
Default unit: ms

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "GPS-Delay" on page 226

SETUP:PPS_SYNC?
SETUP:PPS_SYNC <synchronization>

Gets or sets the PPS synchronization for the instrument.

Parameters:

<Synchronization>  OFF
No PPS synchronization is performed.
PPS_IN_RISE
Stored GNSS time is synchronized to the rising edge of the
incoming PPS signal.
PPS_IN_FALL
Stored GNSS time is synchronized to the falling edge of the
incoming PPS signal.
RS232_RISE
Stored GNSS time is synchronized to the rising edge of the
incoming GNSS signal.
RS232_FALL
Stored GNSS time is synchronized to the falling edge of the
incoming GNSS signal.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "PPS-Sync" on page 226

User Manual 1178.6410.02 — 08 243



R&S®EVSF1000 Remote commands

Common instrument and measurement setup

SETUP:GPSREF <Latitude>,<Longitude>

By default, the reference point for GNSS information is automatically taken from the
position of the built-in GNSS antenna of the R&S EVSF1000. However, it can be
changed manually to any other position using this command.

Parameters:

<Latitude> <degrees><minutes><direction>
Latitude of the reference point in degrees, minutes (decimal for-
mat) and direction (S | N)

<Longitude> <degrees><minutes><direction>
Longitude of the reference point in degrees, minutes (decimal
format) and direction (W | E)

Example: SETUP:GPSREF 89°44.1234567895,23°55.1234567895

SETUP:REFLAT?
SETUP:REFLAT <Latitude>

Gets or sets the latitude of the GNSS reference point.

Parameters:
<Latitude> GNSS reference point latitude

Return values:
<State> READY.
The command was executed successfully.

SETUP:REFLONG?
SETUP:REFLONG <Longitude>

Gets or sets the longitude of the GNSS reference point.

Parameters:
<Longitude> GNSS reference point longitude.

Return values:
<State> READY.
The command was executed successfully.

SETUP:TIMESYNC?
SETUP:TIMESYNC <Source>

Defines or queries the time source with which the R&S EVSF1000 clock is synchron-
ized. If the R&S EVSF1000 clock differs from the selected synchronization source time
by more than 1000 ms, the R&S EVSF1000 clock is adjusted accordingly.

Parameters:

<Source> OFF
No synchronization is performed for the internal R&S EVSF1000
clock.
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GPS
Synchronization with a connected GNSS (see the main
R&S EVSF1000 User Manual).

Example: SETUP:TIMESYNC OFF

Network settings and remote operation

The following commands are required to configure network settings and remote opera-
tion.

GETHOSTNAME. ... .ottt e r e e e e eaaae s 245
L0 245
MLOC. . e 245
R 246
REMOTELOCK . ...t e e e er s e 246
SETUPINTPSERVER?... . e 246
SETUPINTPSERVER.....ce e e 246
GETHOSTNAME

This command returns the host name of the instrument.

Return values:
<hostname>

Manual operation: See "Hostname" on page 215

LO
This command sets the R&S EVSF1000 back to local control.

Return values:
<State> READY.
The command was executed successfully.

Usage: Setting only

MLOC
The MLOC command is identical to the .0 command.

Return values:
<State> READY.
The command was executed successfully.
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RLC <State>
REMOTELOCK <State>

This command deactivates/activates local operation by keyboard.

Parameters:

<State> ON
If set, no local operation by keyboard is possible.
OFF

The R&S EVSF1000 must be set to "OFF™ or must be restarted
to activate local operation by keyboard.

Return values:
<State> READY.
The command was executed successfully.

SETUP:NTPSERVER?
SETUP:NTPSERVER <IPAdress>

Defines the IP address of the NTP server used for time synchronization of the internal
R&S EVSF1000 clock (see SETUP: TIMESYNC on page 244).

Parameters:
<IPAdress> TCP/IP address between 0.0.0.0 and 0.255.255.255
Example: SETUP:TIMESYNC NTP
SETUP:NTPSERVER 10.0.2.166
Usage: Setting only

9.1.8 Wi-Fi commands

The following commands are required to configure and control the optional
R&S EVSD1-Z5 Data-link-module (Wi-Fi).

WIFLSSID ..t e e e e e e e s e e e e e 247
WIFEWPAPSK. ..ot e 247
WIFLIP e e e 247
WIFENETMASK ... e 247
WIFLEGATEWAY . e e e e 248
WIFLEONOFF? . e s e e 248
WIFLEONOFF ... e e e e s 248
WIFLECHANNEL?...ccceceee et et e e e s e e e s 248
WIFECHANNEL. ..ttt 248
WIFESPEED?. .. e 249
WIFESPEED . ..cuiiii 249
WIFLECOUNTRY 2. et e e e sr s e er s e 249
WIFLECOUNTRY e e e s 249
WIFLESTATUS . e et e e e e e e e e s 250
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WIFI:SSID <ID>
Defines the service set identifier, the name of the Wi-Fi.

Parameters:
<|D> *RST: EVSD<serial number>

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "SSID" on page 216

WIFI:WPAPSK <Password>
Defines the Wi-Fi password.

Parameters:
<Password> *RST: RS<serial number>

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "WPA-PSK Key" on page 217

WIFL:IP <IPAddress>

Unique address of the instrument in the network.

Parameters:

<IPAddress> Four number blocks separated by dots. Each block contains val-
ues between 0 and 255.
*RST: 192.168.1.1

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IP" on page 217

WIFI:NETMASK <Mask>

Defines the Wi-Fi subnet mask.

Parameters:

<Mask> Four number blocks separated by dots. Each block contains val-
ues between 0 and 255.
*RST: 255.255.255.0

Return values:
<State> READY.
The command was executed successfully.
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Manual operation: See "Netmask" on page 218

WIFI:GATEWAY <Address>
Wi-Fi gateway address

Parameters:

<Address> Four number blocks separated by dots. Each block contains val-
ues between 0 and 255.
*RST: 192.168.1.2

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Gateway" on page 218

WIFI:ONOFF?
WIFI:ONOFF <State>

Enables or disables a data connection via the optional Wi-Fi interface.

Parameters:
<State> ON | OFF

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Wi-Fi" on page 216

WIFI:CHANNEL?
WIFI:CHANNEL <Channel>

Wi-Fi channel

Parameters:

<Channel> 112|3|415|6|7]18]9|10[11]12]13]36]|40|44|48|
52|56|60|64|100| 104|108 |112|116| 120|124 | 128 |
1321136 | 140|149 | 153 | 157 | 161 | 165
*RST: 1

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Channel" on page 217
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WIFI:SPEED?
WIFI:SPEED <DataRate>

Determines the used Wi-Fi data rate.

Parameters:

<DataRate> LOW
(Default:) Uses 20 MHz bandwidth. Data transfer is less suscep-
tible to distortion.
HIGH

Uses 80 MHz bandwidth, if available. Guard interval is reduced
to increase the data rate. Data transfer becomes more suscepti-
ble to distortion.

*RST: LOW

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Wi-Fi Speed" on page 217

WIFI:COUNTRY?
WIFI:COUNTRY <Code>

Country code

Parameters:

<Code> 00| AD | AE | AF | Al |AL | AM | AN | AR | AS | AT | AU | AW |
AZ|BA|BB|BD|BE|BF|BG|BH|BL|BM|BN|BO|BR|
BS|BT|BY|BZ|CA|CF|CH|CI|CL|CN|CO|CR|CU|
CX|CY|CZ|DE|DK|DM|DO |DZ|EC|EE|EG|ES|ET|
EIIFM|FR|GB|GD|GE|GF |GH|GL|GP|GR|GT|GU |
GY |HK|HN|HR|HT|HU|IDJIE|IL|IN|JIR]IS|IT|JM|
JO|JP|KE|KH|KN|KP|KR|KW|KY |KZ|LB|LC]|LI|
LK|LS|LT|LU|LV|MA|MC|MD |ME |MF|MH|MK|MN |
MO | MP | MQ | MR | MT | MU | MV | MW | MX | MY | NG | NI |
NL|NO|NP|NZ|OM|PA|PE|PF|PG|PH|PK|PL|PM|
PR|PT|PW|PY|QA|RE|RO|RS|RU|RW|SA|SE|
SG|SI|SK|SN|SR|SV|SY|TC|TD|TG|TH|TN|TR|
TT|TW|TZ|UA|UG|US|UY|UZ|VC|VE|VI|VN|VU|
WF |WS | YE|YT|ZA | ZW

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Country" on page 217
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WIFI:STATUS <Status>

Indicates the status of the Wi-Fi connection.

Parameters:

<Status> ON
Wi-Fi access point is running.
OFF

Wi-Fi access point not (yet) running successfully. Additional
information indicates the reason for the error. See "Status"
on page 218.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Status" on page 218

System settings

The following commands are required to configure basic system settings.

FACTORY _PRESET ...t e 250
SETUP:BOOTONPOWERUP......euiiii e e 250
SETUPR:DATE . et et e e e et ae e e e 251
SETUP:ITIME......oiiiiii e 251
WAITAEXE ... o e e e 251

FACTORY_PRESET

This command restores the factory default settings. The IP-settings and Data logger
lists are not modified.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Factory Preset" on page 200

SETUP:BOOTONPOWERUP <State>
If power is applied to the instrument, it can be started immediately.

Parameters:

<State> ON
The R&S EVSF1000 is started immediately after power is
applied to the instrument.

Return values:
<State> READY.
The command was executed successfully.

Example: SETUP : BOOTONPOWERUP ON
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Manual operation: See "Boot on Power Up" on page 220

SETUP:DATE <Date>
This command sets the instrument date.

Parameters:
<Date> DD.MM.YYYY

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Date" on page 219

SETUP:TIME <Time>
This command sets the instrument time.

Parameters:
<Time> HH:MM:SS

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Time" on page 219

WAIT4EXE <State>
Sets the behavior of the status message "READY.".

Parameters:

<State> ON
The "READY." message is delayed until every command is exe-
cuted.
OFF

The "READY." message is returned as soon as a command is
syntactically accepted.

Return values:
<State> READY.
The command was executed successfully.

Result display settings

The following commands are required to configure the result displays for measure-
ments.

SETUP:UNIT:-BARGRAPH? ...ttt ettt e 252
SETUP:UNIT:BARGRAPH. ...ttt ettt e e er e e e e e e ennas 252
SETUP:UNITDDM?...iiiiiiii it e e e 252
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SETUP:UNITIDDM. ..ottt e e e 252
SETUP:UNITIILSPHASE?. ... e 253
SETUP:UNITIILSPHASE. ... e e e 253
SETUP:UNIT:POLARITYDDM?. ettt ittt ettt e e e e 253
SETUP:UNIT:POLARITYDDM. .. uiiiiiitieiiieiitiee ettt ereeie s e e e e s e e e e s e e e 253
SETUP:UNIT:SDM?..cceiiiiiie e e e 253
SETUP:UNIT:SDM....iiiiiii e e e 253
SETUP:UNIT:UPPERFREQ?....c.euiiiii s e 254
SETUP:UNIT:UPPERFREQL......cciiiiii e 254
SETUP:UNIT:VORDIRECTION?.....iiiiii ittt e 254
SETUP:UNIT:VORDIRECTION....cccuuiiiiiietiie ittt e s s e s e e s een e s e eneens 254

SETUP:UNIT:BARGRAPH?
SETUP:UNIT:BARGRAPH <MesDe>

This command sets the representation of bar graph.

Parameters:

<MesDe> ILSPHASE
Sets the MesDe parameter as ILSPHASE.
Cockpit

Sets the MesDe parameter as Cockpit.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "DDM Bargr" on page 75
See "Level View" on page 211

SETUP:UNIT:DDM?
SETUP:UNIT:DDM <Unit>

This command sets the DDM unit.

Parameters:
<Unit> 1
Sets DDM unit as dimensionless.
uA
Sets DDM unit as pA.
PCT

Sets DDM unit as percentage.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "DDM Unit" on page 74
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SETUP:UNIT:ILSPHASE?
SETUP:UNIT:ILSPHASE <ILS phase>

This command gets or sets the ILS phase representation.

Parameters:

<ILS phase> BIPOLAR
The phase is represented as bipolar, if between -60...+60.
UNIPOLAR

The phase is represented as unipolar, if between 0...+120.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "ILS Phase" on page 74

SETUP:UNIT:POLARITYDDM?
SETUP:UNIT:POLARITYDDM <Value>

This command gets or sets the DDM polarity.

The phase is represented as unipolar, if between 0...+120.

Parameters:

<Value> 90-150
Sets DDM polarity as 90-150.
150-90

Sets DDM polarity as 150-90.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "DDM Polarity" on page 74

SETUP:UNIT:SDM?
SETUP:UNIT:SDM <Unit>

This command sets the SDM unit.

Parameters:
<Unit> 1
Sets SDM unit as dimensionless.
uA
Sets SDM unit as pA.
PCT

Sets SDM unit as percentage.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "SDM Unit" on page 74

User Manual 1178.6410.02 — 08 253



R&S®EVSF1000 Remote commands

9.1.11

Common instrument and measurement setup

SETUP:UNIT:UPPERFREQ?
SETUP:UNIT:UPPERFREQ <Upper frequency>

This command gets or sets the upper frequency to course or clearance (while the
lower frequency is always vice versa).

Parameters:

<Upper frequency> CRS
Sets the upper frequency to course.
CRL
Sets the upper frequency to clear.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Upper Freq" on page 67

SETUP:UNIT:VORDIRECTION?
SETUP:UNIT:VORDIRECTION <Direction>

This command gets or sets the VOR direction point of view.

Parameters:
<Direction> from | to
Sets the VOR direction point of view as "from" or "to".

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Signal Direction" on page 101

Retrieving instrument information

The following commands are required to retrieve information on the instrument and
operation status.

Bl 255
CLEARERRORLOG......ccitiiiiiiii ettt e e 255
GETERRORLOG......ceuiiiie e e e s 255
SETUP:GETERRORLOG......cuii e 255
GETOPTIONS . ... et e e e e e e e s e e e e e e e rnaaa e e 255
GETTEMP. ..t e e e e s e e e e s e e s eeaa s e e e e e eaaas 255
10 PP 255
INV 2 e 256
OPTIONGETCHECKED.....ccuuiiiiiiii it 256
SAVED AT A e e e e 256
VB R 7. e e 256
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BI?
This command returns built-in-test information.

Return values:
<Bl-Info>

Usage: Query only
Manual operation: See "HW Status" on page 222

CLEARERRORLOG
This command clears the error log.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Delete all error messages" on page 222

GETERRORLOG
SETUP:GETERRORLOG

Returns the error log.

Return values:
<string> Entries of the error log

GETOPTIONS
This command returns a list of installed and available options.

Return values:
<list of options> Examples: ILS CRS/CLR Analysis, VOR Analysis, MB Analy-
Sis, ...

Manual operation: See "Installed Options" on page 223

GETTEMP
This command queries the temperatures of the main and RX boards.

Return values:
<temperature> Temperature value of the main and boards.

Manual operation: See "HW Status" on page 222

*IDN?

This command queries the instrument identification.
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Return values:
<Instrument
Identification>

Usage: Query only

INV?

This command queries the inventory that contains, among other information, serial
numbers of device and boards.

Return values:
<Inv-Info>

Usage: Query only

Manual operation:  See "Inventory" on page 224

OPTIONGETCHECKED
Check if all options are available.

Return values:
<Option State> true
The option is available.

false
The option is not available.

Example: OPTIONGETCHECKED
Kl=true,K2=true,K3=true,K4=false

SAVEDATA

This command stores the current settings in the flash memory. The settings are nor-
mally stored during shutdown. However, if the R&S EVSF1000 restarts after a power
interruption, it does not remember the settings. Use this function sparingly for essential
settings that you want to avoid losing by all means. Each write process to the flash
causes additional wear.

Return values:
<State> READY.
The command was executed successfully.

VER?
This command queries SW version.

Return values:
<sw-version>

Usage: Query only

Manual operation: See "Inventory" on page 224
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9.1.12 Calibration

The following commands are required to perform and analyze calibration.

AUTOKALSTATUS . ...t e 257
AUTOKALSTATUS_EXTENDED.....cciiiiiiiiiiiiiiiiiin e 257
GETKALSTATUS ... e 257
KALSCREEN. ... e e 257
STARTKAL. ..t e e r e s s e s e e e nraa e 257
AUTOKALSTATUS

This command gets the auto-calibration (Autocal) status and date for the RX boards.

Manual operation: See "Auto-Calibration (Cal)" on page 220

AUTOKALSTATUS_EXTENDED
This command gets the extended autocal state for RX boards.

Return values:
<State> Extended autocal state

GETKALSTATUS
This command shows the current task of auto-calibration.

Return values:
Status Current task of auto-calibration.

Manual operation: See "Auto-Calibration (Cal)" on page 220

KALSCREEN
This command shows the auto-calibration ("Setup - Cal") screen.

Return values:
<State> READY.
Command was executed successfully.

Manual operation: See "Auto-Calibration (Cal)" on page 220

STARTKAL
This command launches autocalibration for current RX-board.

The command returns immediately, while the calibration takes several minutes. To find
out when the calibration is ready, use the GETKALSTATUS command.

Return values:
<State> READY.
The command was executed successfully.
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Manual operation: See "Auto-Calibration (Cal)" on page 220

Deprecated commands

The following commands are maintained for compatibility with former
Rohde & Schwarz analyzers only. For new remote control programs, use the following
commands:

® MODE LOC on page 260

® MODE LOC on page 260

® MODE GP on page 260

® MODE MB on page 293

® MODE VOR on page 300

® MODE COM on page 310

® MODE FSCAN on page 338

® MODE IFSPECT on page 343
® MODE FET on page 348

® MODE SCOPE on page 355

Y OO P RO U ORI OPRRRPRN 258
Y= PSPPI 259
ML s 259
T 259
M?

This command queries the current active mode.

Return values:

<ActiveMode> ILS_LOC
ILS Localizer mode
ILS_GP
ILS Glide Path mode
MB
Marker Beacon mode
VOR
VHF omnidirectional radio range mode (R&S EVSG-K2 VOR
analysis)
coMm
COM mode (R&S EVSG-K6 COM analysis)
FSCAN
RF spectrum mode (R&S EVSG-K10 RF spectrum analysis)
IFSPECTRUM
IF spectrum mode (R&S EVSG-K10 RF spectrum analysis)
FFT

AF Spectrum mode (R&S EVSG-K11 AF spectrum analysis)
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SCOPE
AF Time Domain mode (R&S EVSG-K12 Time domain analysis)

GBAS
GBAS/SCAT-I mode (R&S EVSG-K4 GBAS analysis /
R&S EVSG-K5 SCAT-I Analysis)

NDB
Non-directional beacon mode (R&S EVSG1-K7 LF-Analysis)

Usage: Query only

MB
This command switches the instrument to the "ILS MB" mode.

Return values:
<State> READY.
The command was executed successfully.

Mi
This command switches the instrument to the "ILS LOC" mode.

Return values:
<State> READY.
The command was executed successfully.

MV
This command switches the instrument to the "VOR" mode.

Return values:
<State> READY.
The command was executed successfully.

9.2 ILS localizer (LOC) and glidepath (GP) modes

The following commands are required to configure and perform measurements in the
ILS Localizer and Glidepath modes.

e Configuring the ILS LOC and GP MOdES........cceuviiiiiiiimiiiiiieie e e eeeeeeeeeeeeeeeeeeneeens 260
e Configuring ILS localizer measurements.............oooviviiiiiiiiiiiiccrccre e, 260
e Configuring ILS glidepath measurements............ooooiiiiiiii e, 270
e Retrieving ILS 1oc and GP reSUItS........cceeeiiiiiiiiieeeee e 279
o  RetrieViNg ID reSUILS....cccoiiiiiiiieee e 288
o Deprecated COMMEANGAS.......uiiiiiiiiiiiie e e e e 289
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9.2.2
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Configuring the ILS LOC and GP modes

The following commands are required to activate the modes.

IMODE_LOC .. tvttteeeeeeeeeeeeeeeseseeeseeseeeseesesesseeesessesesesaesssesesseesseseesstesesesesseseeseseneesesseeneeens 260
IMODE_GP...eeveeeeeeeeeeeeeeeeeeeteseeeseeseeeeseteseeseeseessseseesaeseeeseseseateseesesesesaeseeeseesesaseseeeseaneeens 260
MODE_LOC

The MODE LOC command is identical to the MI command.

For description, see MI on page 259.

MODE_GP
This command switches the instrument to the "ILS GP" mode.

Return values:
<State> READY.
The command was executed successfully.

Configuring ILS localizer measurements

The following commands are required to configure ILS Loc measurements

DEMODE_LLZ?. vttt eeee et ettt e s eeeeeeeeeeeeee et st et e sesesesseneeeeeeseseeeseseeasaneseseseseennesenenees 261
DEMODE_LLZ . vteeeeeeteteeeeeeeeeeeeeeeteseeeeeeseeeeeeteseeseeesesesesseseeeseseesesesseseseseeteneenseeseseeeesesens 261
LLZ BB _AF_OFFSETKHZ?.veveveeeteeeeeeeeteeeeeseeseeeseseesaesseesesesesseseesesesesseeseesessessseseeesessesens 262
LLZ BB 1F_OFFSETKHZ. cv.vveveveueeeeeeseetetereseeeeeeseaesssseesststeseseseseesesesesesseneseeessesessesnenenes 262
LLZ_BB_AF_BW _IDDIST_KHZ?. v eveveeeeeeeeseeeesereseeeesesesseseseeestseesesesessesesesessssessseseseeseseses 262
LLZ_BB_AF_BW _IDDIST _KHZ. v eveveveeeeeeeeeeseeseeerseesseseesseeseseesseesesesesaesssesessesesesesssesesees 262
LLZ BB_BW_KHZ?. v eeeeteteeeee et eeeeeeeeeeeeseseeseseseeeeeeeeesaeesesteeeeeeeseseseeseneeeenene st et eeeenaens 262
LLZ BB_BW_KHZ. vt eeeeteeeeeeeeeeeeee e e eeeeeeeeeeeeeeseeteeeeeesesaseeeeeeesesesesesteesesseseseseeeeneeeesesenes 262
LLZ_BB_LFIN_DCOFFSETV 2. .veteeueerereeereseeseesseesesessasessesssesessesseessssssssessesssesesssesessennes 263
LLZ_BB_LFIN_DCOFFSETV....eeueveveeeeeeeeeeseesessersessesesessssssesessssesesesesessesesessssssssessssssosans 263
LLZ_BB_LOWIF_BW _IDDIST_KHZ?...cucueveveeeueeeeeereeeesessseseeeeeseeeseessesesseseseseesenesesseseneeens 263
LLZ_BB_LOWIF_BW _IDDIST_KHZ. .. eveveveueeeeeeeeeeeeeeesesesessesesesesseseseetssesesesseeeessesessssesesses 263
LLZ_BB_LOWIF_BW_KHZ?. . steteteeteereeeeeeeeeeesesesestesesesesesessesesessesesestsestasseseseseeneseneesens 263
LLZ BB_LOWIF_BW_KHZ. v eteteteeeeeseseeeeeseseeeeeseseseesesseseesseeesesssssesestssseseseseeseseeseseneseses 263
LLZ BB WIDETF2.eteeeeveesteeeeeeeseseeeseeseeeeeseseeseessesseeseesesssesseseesseasesessesseeseseneseeeseenaenns 264
LLZ BB WIDETF .vvteteeeeeeeeeeeeeeseesueeseeseseseseesaeseeeseesesaseseesesssesseeseeseessessessessseseesesesssennes 264
LLZ_CARRIER_THRESHOLD _DB?......evtviueeseeeeteeeseseseseeeeeeeeseseseesesesesesesesesssessesssseseesones 264
LLZ_CARRIER_THRESHOLD _DB......cveveveueeseeeetetesesseeeeeseseesesesessesessesssesseeseseessseseasss 264
LLZ DEFAULT _FREQSTEP ... veteveeteseseeteteseseseseeseeesessssesesestesesessesesesssessesssesesseseseseenens 264
LLZ_DEFAULT _FREQSTEP. .. e tuteeeeteueeeesesesesesesessesseseesesessesssesesssssestesesessssesesesesssseseseses 264
LLZ DEM_ID_BW?Z+veeeeeeeeeeeeeeeeeeeseseeeeeeeeeseseseeeesseseseeeesseseessesesesessasasesseeeeseseseessenesees 265
LLZ_ DEM_ID_BW.reeeeeeeereeeseeseeeeeeseseeeeeeseesesseesasessesesesessesesessesesssssseseesesesessesssesesessesesens 265
LLZ_DEM_ID_WIDE_BW?1...vveeeteeeeeseeseseseeseeseeseseessessessseseesassssesesssesseseesssesesseessseesesseens 265
LLZ_DEM_ID_WIDE_BW.....vviveeeeeeeteeeeessreeesesseeeesessseesesesesesesesesessesessessstesasesesesseenenenns 265
LLZ DEM_WIDE_BW?..vveveveeeeeeseetessereseesesesseesessssesesteseseseseesesesesssesesssseseesseseseesesesenenns 265
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LLZ DEM_WIDE_BW...vveveeeeeeeteeeeeesereseeeesesessssesestesesesesesessenesesesssssstatatessesesessesesesnseens 265
LLZ DEM_TF2F_BW 2 eeteteeeeeeeeeeeeeeeseseseseeteseseseeseseesssssesssestsseseseseesesessesssesseeseeseseseseenens 266
LLZ DEM_TF2F BW. . eteteeeeeeeeeeeeeeeeeeeeseseseseeesseseseseseesesesassesesestsssesesesessessneseseeseseseseaes 266
LLZ DEMFREQS_OFFSET _TF 21 erteteteteteteseeeeeeeeesesesesesesessessesesessseeesesesesesesessasesseseseenes 266
LLZ_DEMFREQS_OFFSET_TF .. eeiteteteeeeeseeeeeeueeseseseseeeesesesessesesessesssseseseasasessesesssesesnns 266
LLZ_DEMFREQS_OFFSET_AUTOMAN?.....vsveeeeeteeeeereeeeeseseesesesessesesesesesseseeeseseesesesessans 266
LLZ_DEMFREQS_OFFSET_AUTOMAN. .....c.evevereeeeeereetetereseseseseeeesesessesssesesseseseseseseenenenns 266
LLZ_DEMFREQS_OFFSET_LOWERFREQ?......cueveveteueueesereeeetesesesesseeseessesesesessesesssnens 267
LLZ_DEMFREQS_OFFSET_LOWERFREQ. ... e eeeteteeeeeeueeeeesseseseeeseetesesessssesesesesssseseseses 267
LLZ_DEMFREQS_OFFSET_UPPERFREQ?. ... . etrtetetetteseeeeeeesesesesesesesseseseseseeseseessseseseses 267
LLZ_DEMFREQS_OFFSET_UPPERFREQ......c.cueurerereseeeeeesesesessesesseesesesesesesessosesesseenenns 267
LLZ_ 1D STAT?: e eeeeueteeeeeeeeeeeeeeesesseseeeeseseseeseseseeseseseseeeesesesesesseseseasenenenesesneneeeseseeseseseanans 267
LLZ 1D STAT teeteteeeeeeeeeeeseeeeeeeetetesesereseeeeeeeeeseseseeeet et et s eneseesesesesessseeeeeseeeeesennaseesenenennens 267
FILTER _LLZ_ RESIDFM?....veeeeeeteteteeeeeeeeeeeeeeseeeesestessesessesesessssssessstseesesesesaesssesesnssesesses 267
FILTER _LLZ RESIDFM....vvveveeeeseeteteeeseseseseeeeeesessesesestsessesesesassesesesesessesesestesesssassesenenes 267
LLZ RFLF_INPUT?. ettt teteeee et eeeeeeeesese st st seseseeeeseeeeessese st et sesasesaseeseseesesenestaeeeenaens 268
LLZ RFLF _INPUT .vteteeteeeeeeteteee e seseseseeeeeeeeesesesessaseessesesaseseeeeeeesesesestassssesasesseseneseesesenes 268
LLZ_START_FINDCARRIER ......eeeeeeeeeeeeeeeereeeeseseseesesesessseseeessessssesessesesesseseseseensssseesens 268
LLZ TRIG _EDGE?..eeeeeeeeeeeeeeeeseeeeeeeesesereseseeseesessseseeestesesesesesesessesesseseseataseseseseneseeeenes 268
LLZ_ TRIG_EDGE . .ueteteeeeeeeeeeeseseseeteteseseseseseesesesesseseseetatssesesesessesssesesessesestesesesessseenens 268
LLZ_TRIG_SOURGCE?. ... teteteteeeeeeeeeeeeeeeseeeststeseseseseesesesssssssesetetesesseseesesesesesssseeesteseseseens 269
LLZ_ TRIG_SOURGCE ...t teteteteeeeeeeeseesesesestetseeseseseeseseseseseeseststeseseseesesesesesseeseeseseeseneseenens 269
VIEW. G721t vtreeeeeeeeeeeeeeeeeeeeeeeseeesest st et eesesaseeeeseseesese st st et s esaeeeseseeeseseeeereseeesesesaeneneneens 269
VIEW._GS.vrvteeeeeeeeeeeeeeeeeseeeseseeeeeseseeeeeseseseesesaseseseeseseeseeseeeeeeseataseesesesseneaseeeseeeeeeeseanaes 269
VIEW _LLZ?: ettt eeee et et e es s s e eeeese st et enen s s s e eeaeneseesene st et enenneneneseeaeneseenens 270
VIEW _LLZ, 1ttt eeeeeeeeeeeeeeeeeeeeeeetes s e seseeeeeeseseeesee st et eneneseseenesesesesssse st st eseneneneesenesesneneneaeaes 270
DEMODE_LLZ?

DEMODE_LLZ <1F/2F mode>
Gets or sets the 1F/2F mode in "ILS LOC" mode.

Parameters:

<1F/2F mode> 1F
ILS system with one carrier. The nominal frequency is the carrier
frequency.
2F

ILS system with two carriers. The carrier frequencies (Course
and Clearance) are above and below the nominal frequency (in
a distance of a few kHz).

2F_CRS

Course of an ILS system (depending on the ILS system, it can
be the upper or lower carrier frequency).

2F_CLR

Clearance of an ILS system (depending on the ILS system, it
can be the upper or lower carrier frequency).
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WIDE

In the wideband mode, 1-frequency and 2-frequency systems
can be analyzed. Both carriers are inside one filter and can be
demodulated together.

Note: In this mode, there is no configuration and display of the
carrier offset.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "1F/2F" on page 64

LLZ_BB_1F_OFFSETKHZ? <Offset>
LLZ_BB_1F_OFFSETKHZ <Offset>

This command gets or sets the frequency of the low IF signal for LF input in "ILS LOC"
mode.
Parameters:
<Offset> Offset of the low IF signal from 0 Hz.
Default unit; kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Low IF Offset" on page 72

LLZ_BB_AF_BW_IDDIST_KHZ? <Bandwidth>
LLZ_BB_AF_BW_IDDIST_KHZ <Bandwidth>

This command gets or sets the demodulator bandwidth for LF input (AF mode) for ID
and distortion measurement in "ILS LOC" mode.

Parameters:

<Bandwidth> 0 5KHZ | 1_5KHZ | 3KHZ | 5KHZ
Bandwidth
Default unit: kHz

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "IF/AF Bandwidth (Dist/ID)" on page 73

LLZ_BB_BW_KHZ? <Bandwidth>
LLZ_BB_BW_KHZ <Bandwidth>

This command gets or sets the demodulator bandwidth for LF input (AF mode) in "ILS
LOC" mode.
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Parameters:

<Bandwidth> 0.5KHZ | 1.5KHZ | 3KHZ | 5KHZ | 9KHZ | 12.5KHZ | 18KHZ |
25KHZ
Bandwidth

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Bandwidth (IF BW/AF In BW)" on page 73

LLZ_BB_LFIN_DCOFFSETV? <DCOffset>
LLZ_BB_LFIN_DCOFFSETV <Power>

This command gets or sets the reference power for LF input (AF signals only) in "ILS
LOC" mode. This value is used to determine the modulation depth and corresponds to
the DC power of the AF signal.

Parameters:

<Power> Reference DC power of the AF signal
Default unit: V

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "DC Reference" on page 72

LLZ_BB_LOWIF_BW_IDDIST_KHZ? <Bandwidth>
LLZ_BB_LOWIF_BW_IDDIST_KHZ <Bandwidth>

This command gets or sets the demodulator bandwidth for LF input (low IF mode) for
ID and distortion measurement in "ILS LOC" mode.

Parameters:

<Bandwidth> 0 _5KHZ | 1_5KHZ | 3KHZ | 5KHZ
Bandwidth
Default unit: kHz

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "IF/AF Bandwidth (Dist/ID)" on page 73

LLZ_BB_LOWIF_BW_KHZ? <Bandwidth>
LLZ_BB_LOWIF_BW_KHZ <Bandwidth>

This command gets or sets the demodulator bandwidth for LF input (low IF mode) in
"ILS LOC" mode.
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Parameters:

<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ
Bandwidth

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Bandwidth (IF BW/AF In BW)" on page 73

LLZ_BB_WIDE1F? <1F mode>
LLZ_BB_WIDE1F <1F mode>

Determines the type of LF input. Depending on the type of input, the available settings
and results can vary.

Parameters:

<1F mode> AF
Measures the AF signal at 0 Hz.
IF

Measures the signal at a low intermediate frequency, for exam-
ple from a test point at the transmitter.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "LF In Mode" on page 71

LLZ_CARRIER_THRESHOLD_DB?
LLZ_CARRIER_THRESHOLD_DB <Threshold>

Gets or sets the carrier threshold in "ILS LOC" mode.

Parameters:
<Threshold> Carrier threshold

Default unit: dB

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Carrier Thresh" on page 67

LLZ_DEFAULT_FREQSTEP? <StepSize>
LLZ_DEFAULT_FREQSTEP <StepSize>

Gets or sets the default RF frequency step size in "ILS LOC" mode.
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Parameters:
<StepSize> 8.33_ KHZ | 12.5_KHZ | 25 KHZ | 50_KHZ

*RST: 50 KHZ
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Step Size" on page 68

LLZ_DEM_ID_BW?
LLZ_DEM_ID_BW <Bandwidth>

Gets or sets the demodulator bandwidth for ID and distortion measurement in "ILS
LOC" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW Dist/ID" on page 70

LLZ_DEM_ID_WIDE_BW? <Bandwidth>
LLZ_DEM_ID_WIDE_BW <Bandwidth>

Gets or sets the WIDE demodulator bandwidth for ID and distortion analysis in "ILS
LOC" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW Dist/ID" on page 70

LLZ_DEM_WIDE_BW?
LLZ_DEM_WIDE_BW <Bandwidth>

Gets or sets the WIDE demodulator bandwidth in "ILS LOC" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ

Return values:
<State> READY.
The command was executed successfully.
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Manual operation: See "IF BW" on page 70

LLZ_DEM_1F2F_BW?
LLZ_DEM_1F2F_BW <Bandwidth>

Gets or Sets the 1F2F demodulator bandwidth in "ILS LOC" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW" on page 70

LLZ_DEMFREQS_OFFSET_1F?
LLZ_DEMFREQS_OFFSET_1F <Freq. Offset>

Gets or sets the demodulator 1F frequency offset in "ILS LOC" mode.

Parameters:
<Freq. Offset> Frequency offset

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "1F Offset" on page 66

LLZ_DEMFREQS_OFFSET_AUTOMAN?
LLZ_DEMFREQS_OFFSET_AUTOMAN <Mode>

Gets or sets the mode of the demodulator frequency offset in "ILS LOC" mode.

Parameters:

<Mode> AUTO_LOCK
Sets the demodulator frequency offset automatically. Once a
valid signal has been found, the carrier frequencies remain fixed
until you perform a manual change.
AUTO_RETUNE
Sets the demodulator frequency offset automatically. If the car-
rier frequency changes, the R&S EVSF 1000 starts a new search
(retuning).
MANUAL
Sets the demodulator frequency offset manually.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "CRS/CLR Carr (Autotune function)" on page 65
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LLZ_DEMFREQS_OFFSET_LOWERFREQ?
LLZ_DEMFREQS_OFFSET_LOWERFREQ <Freq. Offset>

Gets or Sets the demodulator lower frequency offset in "ILS LOC" mode.
Parameters:
<Freq. Offset> Lower frequency offset
Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Clearance" on page 66

LLZ_DEMFREQS_OFFSET_UPPERFREQ?
LLZ_DEMFREQS_OFFSET_UPPERFREQ <Freq. Offset>

Gets or Sets the demodulator upper frequency offset in "ILS LOC" mode.
Parameters:
<Freq. Offset> Upper frequency offset
Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Course" on page 66

LLZ_ID_STAT?
LLZ_ID_STAT <State>

Enables or disables the ID statistics calculation in ILS Localizer measurements.
Parameters:
<State> ON

The ID code is determined as the most probable code based on
the previous decoding results.

OFF
The most recently decoded ID is used.

FILTER_LLZ_RESIDFM?
FILTER_LLZ_RESIDFM <Bandwidth>

Defines or queries the filter type used to determine residual FM

Return values:
<Bandwidth> ICAO
Filter according to ICAO specification
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NARROW

Narrow filter; the DDM filters used to determine the 90 Hz/
150 Hz modulation values are used to avoid interference
between the signals

*RST: ICAO
Example: FILTER LLZ RESIDFM NARROW

Manual operation: See "Res. FM Filt. (ILS only)" on page 70
See "Res. FM Filt." on page 73

LLZ_RFLF_INPUT? <Input>
LLZ_RFLF_INPUT <Input>

Configures the input source for the receiver in "ILS LOC" mode.

Parameters:

<Input> RX_IN
RF input from RX 1 In/RX 2 In connectors on the front of the
R&S EVSF1000

LF_IN
An AF or low frequency signal is provided at the LF In input con-
nector on the rear side of the R&S EVSF1000.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Input RF/LF" on page 63

LLZ_START_FINDCARRIER
Starts to search for a carrier in "ILS LOC" mode.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Find Carrier" on page 67

LLZ_TRIG_EDGE? <TrigEdge>

LLZ_TRIG_EDGE <TrigEdge>

Gets or sets whether triggering occurs when the signal rises to the trigger level or falls
down to it in "ILS LOC" mode.

Parameters:

<TrigEdge> POSITIVE | NEGATIVE
POSITIVE
Triggers when the signal rises to the trigger level
NEGATIVE

Triggers when the signal falls down to the trigger level
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Return values:
<State> READY.
The command was executed successfully.

LLZ_TRIG_SOURCE? <TrigSource>
LLZ_TRIG_SOURCE <TrigSource>

Gets or sets the trigger source in "ILS LOC" mode.

Parameters:
<TrigSource> OFF | TIME | EXT

OFF

Free run mode, no trigger used
TIME

time trigger

EXT
external trigger

Return values:
<State> READY.
The command was executed successfully.

VIEW_GS?

VIEW_GS <View type>

Gets or sets the view in "ILS GP" mode. See Chapter 4.1.3, "ILS localizer and glide-
path measurements and results", on page 44 for details.

Parameters:
<View type> MAIN
Main view
CRS|CLR
Course or clearance view

DIST
Distortion view

REC
Recording view

Return values:
<State> READY.
The command was executed successfully.
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VIEW_LLZ?
VIEW_LLZ <View type>

Gets or sets the view in "ILS LOC" mode. See Chapter 4.1.3, "ILS localizer and glide-
path measurements and results", on page 44 for details.

Parameters:
<View type> MAIN
Main view
CRS|CLR
Course or clearance view
DIST
Distortion view
ID
ID Analysis view

REC
Recording view

Return values:
<State> READY.
The command was executed successfully.

9.2.3 Configuring ILS glidepath measurements

The following commands are required to configure ILS GP measurements

DEMODE_GS?.ueteteteeeeeeeeeeeeseeeesesteteseseseeseseseesssestateeseesesassesesesessssssestatasseseseseesesesnenenes 271
DEMODE_GS . eeeeteteeeeeeueeeeeeeeeeseseseeeeseseseseeseeeessseseatstseaseseseeeeseseseeeeseseeeeseseseseeneneeeeneeens 271
GS_BB_1F_OFFSETKHZ? v teteeeeeeeeeeeeeeeeeseeeeeeeeeeeeeseeeeeesesesesesesesseeseseseseseeeeseseseseseeneens 272
GS_BB_AF_OFFSETKHZ. ..evveeeeeeeereeeeeeeeseeseeeseer et eeeeeseeseeesesseessesaeessesesesesseseseseeseseeneens 272
GS_BB_AF_BW _IDDIST_KHZ?. .. eeeeeeeeeeeeeeeeeeeeeeeeeessessesesesseteseeeseesesseseteseessessesseesesseseens 272
GS_BB_AF_BW _IDDIST _KHZ. v eveeeeeeeeeeeterereeeeeeueeeseeseseeesseseseseseseesesessssssessesssessessnenens 272
GS_BB_BW_KHZ?. v eveeeeeeeeeeeteeeeeeeeeeeeeeeeeeeeeeeseseeteseseseeaeseseseseseseteesestesesesesaseenesesereseeeenes 272
GS_BB_BW_KHZ. v eeeeeeeeeeeeeeeete e eeeeeeeeeeeeeeeeee st st seessesesesseseeeseeeeee et st st eeesesaseeaeseneeeeeeeenens 272
GS_BB_LFIN_DCOFFSETV 2. v vveeeeseseeteeeeeeeseseeeseseeseeseseseseesesesessssesesssssasassesessesesesessenes 273
GS_BB_LFIN_DCOFFSETV...eveeeeeeeeeeseeeeeeseseseseeeseseseseseseseseassesesesessessesesessseseseasesseseens 273
GS_BB_LOWIF_BW _IDDIST_KHZ?.evceeeeeeeeeereereeeseeseeeeseeseesessseseseseesessseseesessseeseseeseseees 273
GS_BB_LOWIF_BW._IDDIST_KHZ. . eeteteeeeueueeeeeeeeeeeeseeeesereseseeeesesessessssesssssesseseseenenesessens 273
GS_BB_LOWIF_BW_KHZ?. . eeeeeteteeeeeeeeeeeeeeeeeeeeteseseseeeeseseseesssestesseesesesesesseseseseeneneseasaes 273
GS_BB_LOWIF_BW_KHZ. v eeeeeeeeteeeeeeeeeeeeeeeeeseeeeseseeteseseseseseseesesesesseseseseeseseseseseseseenenns 273
GBS _BB_WIDETF 2. teeteeeeeeeeeeeeeeeeeseseeteteteeeseeseeesesesseseseseetesseseeseseseeeseseeseseseseseseeneseseeeens 274
GBS _BB_WIDETF . eteteeeeeeeeeeeeeeeeeeeseseseseseseseeseseseseseesessesseeseseseseeesaseseseeseseeseeseseeseseseanaes 274
GS_CARRIER_THRESHOLD._DB?....ecvereeteeeeeseereeeseeseeseeseseeseeeseseseseesesssessesesensenesessesenes 274
GS_CARRIER_THRESHOLD_ DB.....evvteteeeeereeeeeeseeseesessesesesseseeseesessessssseeseessesesesessesens 274
GS_DEFAULT_FREQSTEP?.....cvveveeeueeeesesestetesesesesseeeessessssssesestasssesesesssesssesesessssessasans 274
GS_DEFAULT_FREQSTEP. ... cveveveeeeeeeeeeeeseeeesessessesesessssessssseseetesesseesesesessessssssssssesesesas 274
GS_DEM_TF2F BW?.eeeteteeeeeeeeeeeeeeeeeeesesestseesseseseesesesssessssesesestasasesesessesessseseseeseseseases 275
GS_DEM_TF2F BW...teeeeeeereeeeeeeeeeeseeeseseseseesseseseesesesessssesesesesssesesessesesesesssseseseaeeeessesns 275
GS_DEM_ID_BW?21eeeeeeeeeeeeeeeeeeeeeeeeseeeeeseseeeeesesestaeesesesesaseseeessesesaeseeeseeeseseseseeeeeeeseeeeens 275
GS_DEM_ID_BW.eeveeeeeeeeeeseeseeeeeeteseeeeeeseseeessesessessseseseseesesessssesesessesesesseseseeseessesaeenssees 275
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GS_DEM_ID_WIDE_BW?2....eveeeeeeeeeteteeeseeeeeeeeeeeeeseseseseesesesessesesesesssesesesststeseseseseenenenenenns 275
GS_DEM_ID_WIDE_BW.....eveeeeeeseeetreseeeeeessesesssesseeseseeseseseesesesssssseststesssesesessesesesessesenes 275
GS_DEM_WIDE_BW?..vveeeeeeeeeeeeeeeseseeeeeesessesesesestesesesesesaesenssesseseseseseasaseseseseseenesennesens 275
GS_DEM_WIDE._ BW..veeeeeeeeeeeeeeseseseeeeesesesesesesessssseseseessesesesesesssessseseseseseesesesseseseseaes 275
GS_DEMFREQS_OFFSET_AUTOMAN?.......veveeeeeeeeeeeeeseseseeeeeeeeeseseseseseseseeseseseseseseseeeenn. 276
GS_DEMFREQS_OFFSET_AUTOMAN. .....cveveveereeteteseseseseeeeesesesesseseseesesesesesessesesesessesenes 276
GS_DEMFREQS_OFFSET_TF2.uttttteeeeeeeeeeeseeesesestseesesesseesesessessssssseststesesseseeneseneesnns 276
GS_DEMFREQS_OFFSET T .. etttetteseeeeueeeeeeseseeteeeeesessessesesesessssestetesesesesssesesssessssenes 276
GS_DEMFREQS_OFFSET_LOWERFREQ?. ... eteteteteeeeeeueseesesesestesseesesesssesseesesessesesesenes 276
GS_DEMFREQS_OFFSET_LOWERFREQ.......eteteeteeeeeeseeeseeeeeseesesesseeeeseseesesesesesesessesses 276
GS_DEMFREQS_OFFSET_UPPERFREQ?.......cveveerereeeetereseseseseeseeseeseseseseseesesesessseenenns 277
GS_DEMFREQS_OFFSET_UPPERFREQ.......eeeetreseeeeeeeeeesseseseseesesesesseseneesssesessssanesens 277
GBS _ 1D STAT?:eeeeeeeeeeeeeeeee et et et ereeesseeeeeeseeeeeeee et et et et et s s seee et eseseese et st et eeenenenraeeeeeneneenens 277
GBS _ 1D STAT eeteeeeeeeeeeeeeee et et et et et eeeseeeeeeeeseseeee et st et et s s eeeseaeseeeseeeeee st et s s eneeaeseseseneseeneeees 277
FILTER_GS_RESIDFM?....eeteteeeeueeeeeeeeseseeteeeeeseseseseesesessssssssesestessesessesesesesesssstseasesesseens 277
FILTER_GS_RESIDFM. ..eteeteeeeeeeeeeeseseseseetessesesesseesesssssesesestaseseseesesessssssssssesesssseseseseens 277
GBS _RFLF _INPUT 2.t eeeeeeee ettt e seeeeeeeeeeeeeeeseseseesassesesesaeseesessseseaesestesseseseseeneneessessesenes 278
GBS _RFLF _INPUT .eveeeeeeeeeeeeeteeeeese e eesesesese st esesenseseseeeeesesesesestseseesenneneeaeeeeeesenenenens 278
GS_START_FINDCARRIER.......ceeereeeeeereeseseeeseesesesesesssesessesessssessasesesessesesessesessesesessasans 278
GS_TRIG _EDGE?....eeeeeeeeeeeeeeeeeseetesereseeeeeeseeeesssesteeseesesneseesesesessssesteteseseseseseeeeseressesenes 278
GS_TRIG_EDGE .. ereiveueueeeeeeseeeeeseseesereseseeseseesssssestatstesesesessesesesessssesestasasesessasseseneseenens 278
GS_TRIG_SOURGCE?.ct.eeeeeeteeeeeeeeeeeeeseseeteteseseeeesesseesssseatststesesesessesesessessseseseseesesesaseenenes 279
GS_TRIG_SOURGCE ... ettt teeeeeeeeeeeeeeeeeeesese st eteeeseseseeeeeeseseesesesestaesesteseseseeeeneseeeeneseseseaes 279
DEMODE_GS?

DEMODE_GS <1F/2F mode>
Gets or sets the 1F/2F mode in "ILS GP" mode.

Parameters:

<1F/2F mode> 1F
ILS system with one carrier. The nominal frequency is the carrier
frequency.
2F

ILS system with two carriers. The carrier frequencies (Course
and Clearance) are above and below the nominal frequency (in
a distance of a few kHz).

2F_CRS
Course of an ILS system (depending on the ILS system, it can
be the upper or lower carrier frequency).

2F_CLR
Clearance of an ILS system (depending on the ILS system, it
can be the upper or lower carrier frequency).

WIDE

In the wideband mode, 1-frequency and 2-frequency systems
can be analyzed. Both carriers are inside one filter and can be
demodulated together.

Note: In this mode, there is no configuration and display of the
carrier offset.
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "1F/2F" on page 64

GS_BB_1F_OFFSETKHZ? <Offset>
GS_BB_1F_OFFSETKHZ <Offset>

This command gets or sets the offset of the AF signal for LF input in "ILS GS" mode.
Parameters:
<Offset> Offset of the AF signal from 0 Hz.
Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Low IF Offset" on page 72

GS_BB_AF_BW_IDDIST_KHZ? <Bandwidth>
GS_BB_AF_BW_IDDIST_KHZ <Bandwidth>

This command gets or sets the demodulator bandwidth for LF input (AF mode) for ID
and distortion measurement in "ILS GP" mode.
Parameters:
<Bandwidth> 0 5KHZ | 1_5KHZ | 3KHZ | 5KHZ
Bandwidth
Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "IF/AF Bandwidth (Dist/ID)" on page 73

GS_BB_BW_KHZ? <Bandwidth>
GS_BB_BW_KHZ <Bandwidth>

This command gets or sets the bandwidth for LF input in "ILS GP" mode.

Parameters:

<Bandwidth> 0.5KHZ | 1.5KHZ | 3KHZ | 5KHZ | 9KHZ | 12.5KHZ | 18KHZ |
25KHZ
Bandwidth

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.
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Manual operation: See "Bandwidth (IF BW/AF In BW)" on page 73

GS_BB_LFIN_DCOFFSETV? <DCOffset>
GS_BB_LFIN_DCOFFSETV <DCOffset>

This command gets or sets the reference power for LF input (AF signals only) in "ILS
GS" mode. This value is used to determine the modulation depth and corresponds to
the DC power of the AF signal.

Parameters:

<Power> Reference DC power of the AF signal.
Default unit: V

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "DC Reference" on page 72

GS_BB_LOWIF_BW_IDDIST_KHZ? <Bandwidth>
GS_BB_LOWIF_BW_IDDIST_KHZ <Bandwidth>

This command gets or sets the demodulator bandwidth for LF input (low IF mode) for
ID and distortion measurement in "ILS GP" mode.

Parameters:

<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ
Bandwidth
Default unit: kHz

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "IF/AF Bandwidth (Dist/ID)" on page 73

GS_BB_LOWIF_BW_KHZ? <Bandwidth>
GS_BB_LOWIF_BW_KHZ <Bandwidth>

This command gets or sets the demodulator bandwidth for LF input (low IF mode) in

"ILS GP" mode.

Parameters:

<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ
Bandwidth

Default unit; kHz

Return values:
<State> READY.
The command was executed successfully.
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Manual operation: See "Bandwidth (IF BW/AF In BW)" on page 73

GS_BB_WIDE1F? <1F mode>
GS_BB_WIDE1F <1F mode>

Determines the type of LF input in "ILS GP" mode. Depending on the type of input, the
available settings and results can vary.

Parameters:

<1F mode> AF
Measures the AF signal at 0 Hz.
IF

Measures the signal at a low intermediate frequency, for exam-
ple from a test point at the transmitter.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "LF In Mode" on page 71

GS_CARRIER_THRESHOLD_DB?
GS_CARRIER_THRESHOLD_DB <Threshold>

Gets or sets the carrier threshold in "ILS GP" mode.

Parameters:

<Threshold> Carrier threshold
Default unit: dB

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Carrier Thresh" on page 67

GS_DEFAULT_FREQSTEP? <StepSize>
GS_DEFAULT_FREQSTEP <StepSize>

Gets or sets the default RF frequency step size in "ILS GP" mode.

Parameters:
<StepSize> 8.33_KHZ | 12.5_KHZ | 25 KHZ | 50_KHZ

*RST: 50_KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Step Size" on page 68
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GS_DEM_1F2F_BW?
GS_DEM_1F2F_BW <Bandwidth>

Gets or Sets the 1F2F demodulator bandwidth in "ILS GP" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ

Demodulator bandwidth

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW" on page 70

GS_DEM_ID_BW?
GS_DEM_ID_BW <Bandwidth>

Gets or sets the ID demodulator Bandwidth in "ILS GP" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW Dist/ID" on page 70

GS_DEM_ID_WIDE_BW? <Bandwidth>
GS_DEM_ID_WIDE_BW <Bandwidth>

Gets or sets the WIDE demodulator bandwidth for ID and distortion analysis in "ILS
GP" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW Dist/ID" on page 70

GS_DEM_WIDE_BW?
GS_DEM_WIDE_BW <Bandwidth>

Gets or sets the WIDE demodulator bandwidth in "ILS GP" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW" on page 70

GS_DEMFREQS_OFFSET_AUTOMAN?
GS_DEMFREQS_OFFSET_AUTOMAN <Mode>

Gets or sets the mode of the demodulator frequency offset in "ILS GP" mode.

Parameters:

<Mode> AUTO_LOCK
Sets the demodulator frequency offset automatically. Once a
valid signal has been found, the carrier frequencies remain fixed
until you perform a manual change.

AUTO_RETUNE

Sets the demodulator frequency offset automatically. If the car-
rier frequency changes, the R&S EVSF 1000 starts a new search
(retuning).

MANUAL

Sets the demodulator frequency offset manually.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "CRS/CLR Carr (Autotune function)" on page 65

GS_DEMFREQS_OFFSET_1F?
GS_DEMFREQS_OFFSET_1F <Freq. Offset>

Gets or sets the demodulator 1F frequency offset in "ILS GP" mode.

Parameters:

<Freq. Offset> Frequency offset
Default unit: kHz

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "1F Offset" on page 66

GS_DEMFREQS_OFFSET_LOWERFREQ?
GS_DEMFREQS_OFFSET_LOWERFREQ <Freq. Offset>

Gets or Sets the demodulator lower frequency offset in "ILS GP" mode.

Parameters:
<Freq. Offset> Lower frequency offset

Default unit: kHz
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Clearance" on page 66

GS_DEMFREQS_OFFSET_UPPERFREQ?
GS_DEMFREQS_OFFSET_UPPERFREQ <Freq. Offset>

Gets or Sets the demodulator upper frequency offset in "ILS GP" mode.

Parameters:
<Freq. Offset> Upper frequency offset

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Course" on page 66

GS_ID_STAT?
GS_ID_STAT <State>

Enables or disables the ID statistics calculation for ILS glidepath measurements.

Parameters:

<State> ON
The ID code is determined as the most probable code based on
the previous decoding results.

OFF
The most recently decoded ID is used.

FILTER_GS_RESIDFM?
FILTER_GS_RESIDFM <Bandwidth>

Defines or queries the filter type used to determine residual FM in "ILS GP" mode

Return values:
<Bandwidth> ICAO
Filter according to ICAO specification

NARROW

Narrow filter; the DDM filters used to determine the 90 Hz/
150 Hz modulation values are used to avoid interference
between the signals

*RST: ICAO

Example: FILTER GS RESIDFM NARROW
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GS_RFLF_INPUT? <Input>
GS_RFLF_INPUT <Input>

Configures the input source for the receiver in "ILS GP" mode.

Parameters:

<Input> RX_IN
RF input from RX 1 In/RX 2 In connectors on the front of the
R&S EVSF1000

LF_IN
An AF or low frequency signal is provided at the LF In input con-
nector on the rear side of the R&S EVSF1000.

Return values:
<State> READY.
The command was executed successfully.

Manual operation:  See "Input RF/LF" on page 63

GS_START_FINDCARRIER
Starts to search for a carrier in "ILS GP" mode.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Find Carrier" on page 67

GS_TRIG_EDGE? <TrigEdge>
GS_TRIG_EDGE <TrigEdge>

Gets or sets whether triggering occurs when the signal rises to the trigger level or falls
down to itin "ILS GP" mode.

Parameters:

<TrigEdge> POSITIVE | NEGATIVE
POSITIVE
Triggers when the signal rises to the trigger level
NEGATIVE

Triggers when the signal falls down to the trigger level

Return values:
<State> READY.
The command was executed successfully.
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GS_TRIG_SOURCE? <TrigSource>
GS_TRIG_SOURCE <TrigSource>

Gets or sets the trigger source in "ILS GP" mode.
Parameters:
<TrigSource> OFF | TIME | EXT

OFF
Free run mode, no trigger used

TIME
Time trigger

EXT
External trigger

Return values:
<State> READY.
The command was executed successfully.

Retrieving ILS loc and GP results

The following commands are required to retrieve results for ILS Loc or GP measure-
ments

Useful commands for retrieving results described elsewhere:
® CGETDATADEF on page 366

® CETDATASET on page 366

® T1A? on page 231

® RF on page 231

® [FET GETSPECT on page 354

Remote commands exclusive to ILS Loc and GP results:

O3 T 280
A 280
A i T 280
F o TSP PP PR 281
A2, ettt e e —eeee ettt t—aeeeetee—t—aeeeeeeta—aaaeterat—eaatrrta—aaaarrrtnns 281
AM2CLR. ...ttt eeee e esee e e eee s eee s eeeeee s s eeeseseee et s e e et eeeseeese s e e eeetseseeeeneeeeeenneeeees 281
AM2CRS ...t eeeeeee et et eeeese s s s eee s s st er e eeeen s e e e et eseeeeeee e eseseeseeeseenesee st eneeeeeeneseeeeeenens 281
AN 1 TR 281
AMBCLR. ...ttt eeeee e eseeeee et ee s s st s seseeteseseeeeseseee st s eeeseteseeeseeneseseeseneeeeeeneseeesneneeeees 281
AMBCRS .....oveeeteeeeeeeeteeesesteese s s essesesese st s st esenasessesene e s et enaeessseeneeeseaneneeesseneseeeeneneesannees 282
A ..ttt e e e e et e e eee ettt a—eeeeetet—a—aeeetett—aaaeeetateaatertaaaaarantnns 282
F N L TSR 282
AMMODZ40........ e eeeee e eee e e e ee e ese s e eeen s e eeen e eeee s s eeen e s se s s eeeneseeeeean 282
GS BB _DC Vereeeeeeeeeeeeeeeseeeeeeeeees e eeeen e eee s eeen s es e s e e et s e eeen e e et en e eeen e reeneeeeen 282
GBS BB _LEV _Veeeteeeeeeeeeeeees e eees e eeeeseeeeeen e ese s e e seen s s st s e eeeen st eeeeeneeeee et s eeeeennaees 282
GBS BB _LEV Vet eeetes e eeees e e et see e eene s eese s e e seen s s eseeneeese et s eeeeeneeneesseneeeeeennanes 283
0] I PR 283
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DICRS. .t teteteeeeeeueeeeeeeeeeeeee st et et et eseseeeeseeeeeeeeee et et et ettt eneeeesereseeee et et et et et et nen et e e eneneeneeeeeas 283
DD0. ettt ettt e et et e e et et et ettt e eeee et et ea et ee et et et ettt e et eaeteneeeeee et et et ettt ena et erereneeeeneeees 283
5] 0K TR 283
FOLR e+ttt et et et e eeseseeeeeeeeeeeee et et et seseseeeeeeeeeeeeeee et et seseseseeaeeeeeeeene et et eeseasenenaeeseseeeeeneneneaes 284
FORS ..ttt teeteeeeeeeeeeeeeeeeeeseesee st eseeese et s e e s et es et ee et saeeeseeeseeeee s seee et s et et eneeeeeeneneeeeeenens 284
FSINGLE ..ttt teeeeeeteseeeeteseeeeeeteeeeeeeeeeesesseeseeess et s e eseeeseeeeeeteaesesseeeaesseeeeseseseeneenseenseerees 284
K2 15001+t teeeeeeeeeeeeeeeeseeeseeeeeseeeseeeeseesseeseeeee et eeeseeseaeeee et eeeeee et eaeeet et seee et eeeeneeeneeeeeeeeeans 284
K2 901t teteeeeeeeeeeeeeeeeeee et et et eeeeesesaeseeeeeeeeee et et et ettt aeeeeetee et et eeee et et ettt neeeeaenen et et eeee et et eeenans 284
KB 150. e+ teeeteeeeeeeeeeeeeeeeeeeeeeeeeesaseseeeeseseeeese st et et et eeseseeaeseseeeeee et et et et e eeeeeeenenetenee et et re et enean 284
K300 1t teeeeeeeeeeeeeeeeeeeeeet et eeeeeseseeeeeeeeeee e e et et et ettt e eeeeeeee et enee et et et ettt e e e e eaeneaeeeseeeeeeeeneeeaen 285
KA 90, 1uevteeeeeeeeeeeeeeeeeee s eeeeeseesee et s e eseeseesaee st s eeeeeeseseee et st e s et eneetee et eneeseeeneeeee et eneeeneenneeeaes 285
KA 15001+ vetereeeeeeeeseeeeeeseeseeseeseeeseeeeseeseeeseeesestaseeseseeaesesee s eeseeseeeaeeeseneeeeeeteneeseseneeeeeeeenens 285
LOLR vttt st teeeeeseeeeeseeeseeeeeeeeseeseeeeeseeeseeeseeeeeeseeeeeeseeeeseteeeseeeeeeseeeeeeeeeeeneaneeeneeneeenaes 285
LORS e+ ettt ee et eeeeeeseeeeeeeeeeeeeeeseee et eeeeee et eeees et e e e e et et e e e e et et e e e et et e e e ee et teen et et et ee et reeeeeeeanens 285
PH ettt ettt e et et et ettt eeeeee et eeeeee et et et ettt e et et ea et eaee et et et et et et et aee et et eneeee et et et et et e nere et enereaeeneen 285
PH_ 00 0.+t eeteeeeeeeeeeeeeeeeeeeeeeee st et eeeeeeeseseeeeseseeeeee et et et eeeeeeeseeees et eseeeeeene et et en e e eeeaeneneens 286
PH_ 150 150. 1+ sveeeteereeeseseeeeeeeesseseseseseesesesesesseesesseseeesseseseesesesesessesessesseeassesesseenaseeeenes 286
RESIDFM_90.....eeeeeeeeeeeeeesteseeeeeeseseseesesesseeeseseeeseesesesesseseeessasesessesesessssesesseseseseeeseeseeeens 286
RESIDFM_150. .. 1etvevreteeeeeseeseseseesesseesseseeeesssesssssesessssesesessetesesseeseessesesesessesseeseesnessesens 286
SCLR vttt eeee et eeeteeeeeeteeeeeee et eaee et eaeeee et e e e e et et e e e et et et s et et e et et eeeeae e et et st er et eneereteeetenes 286
SCRS vttt et et et ettt ettt et e et et et et et et et et e et et ea et et et et ettt eaea et et eeeteeee et et et et en e e e enenenn 286
S0, ettt ettt ettt et et ettt et eae e e et eeee et et et ettt et e et et et et ea e e et et et et ettt eneea et er et enneeeneates 287
] K PP SESTTTTTTOTRTRT 287
THD . 150. 1+ttt eeeeeeeeeeeeeeeeseeeeeeeseseseeeeeseeseeee et st eeeesseseseeseeseseseeeaeseseeeseseseseeseseeseneseaees 287
THD L 90, ettt et e e e e e e e e et e eeeeeeeeseeeeeesesese et seeeeeesesseeeeeaeeeseeesese st eneeeeeeneseeeenenens 287
LLZ BB _DC_Vereeeteeeeeeeeeeereeesesueesteseesesseeseesseesesessstosaessessessessteseesesstsasessssessessteseeseesesens 287
LLZ BB_LEV._Verteteeuerseeeeeteeseeeeeseseessesseeseeessstseesseesesseessessesseseessesseesessssseessesseeseseesesssees 287
LLZ BB_VIMAXPP V..o eeteteteteeeeeeeeeeeeeeeeeseseeteteeesseseseeeesesesesssseseatatseesesesessesesesesesssseseseaes 288
AC8

This command queries the code of identifier, LLZ only.

Return values:
<[CODE]> ACS8 value of the identifier

Manual operation: See "ID Code" on page 56

AF2
This command queries the AF frequency of 90 Hz signal.

Return values:
<[Hz]> AF2 value of the frequency

Manual operation: See "Freq 90 Hz" on page 56

AF3

This command queries the AF frequency of 150 Hz signal.
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Return values:
<[Hz]> AF3 value of the frequency

Manual operation: See "Freq 150 Hz" on page 56

AF8
This command queries the AF frequency of the identifier, LLZ only.

Return values:
<[Hz]> AF8 value of the frequency

Manual operation: See "ID Freq" on page 61

AM2
This command shows the AM modulation depth of 90 Hz signal.

Return values:
<[%]> AM modulation depth value of 90 Hz

Manual operation: See "AM 90 Hz" on page 56

AM2CLR
This command shows the AM modulation depth of 90 Hz clearance signal.

Return values:
<[%]> AM modulation depth value of 90 Hz clearance signal

Manual operation: See "AM 90 Hz" on page 56

AM2CRS
This command shows the AM modulation depth of 90 Hz course signal.

Return values:
<[%]> AM modulation depth value of 90 Hz course signal

Manual operation: See "AM 90 Hz" on page 56

AM3
This command shows the AM modulation depth of 150 Hz signal.

Return values:
<[%]> AM modulation depth value of 150 Hz

Manual operation: See "AM 150 Hz" on page 56

AM3CLR

This command shows the AM modulation depth of 150 Hz clearance signal.
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Return values:
<[%]> AM modulation depth value of 150 Hz clearance signal

Manual operation: See "AM 150 Hz" on page 56

AM3CRS
This command shows the AM modulation depth of 150 Hz course signal.

Return values:
<[%]> AM modulation depth value of 150 Hz course signal

Manual operation: See "AM 150 Hz" on page 56

AMS
This command queries the AM modulation of identifier, LLZ only.

Return values:
<[%]> AMS8 value of the identifier

Manual operation: See "ID AM" on page 61

AM9
This command queries the AM modulation of voice, LLZ only.

Return values:
<[%]> AMO9 value of voice

AMMOD240
This command queries the AM modulation depth of 90 + 150 = 240 Hz signal.

Return values:
<[%]> AM modulation depth

Manual operation: See "AM (90+150)" on page 59

GS_BB_DC_V

This command queries the measured DC power level in Volt for LF input (AF mode) in
"ILS GP" mode.

Return values:
<Power> Measured DC power of the AF signal

Default unit: V

GS_BB_LEV_V

This command queries the measured power level in Volt for LF input in "ILS GP" mode.
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Return values:
<Power> Measured power of the LF input

Default unit: V

GS_BB_LEV_V

This command queries the maximum peak-to-peak power level in Volt for LF input in
"ILS GP" mode.

Return values:
<Power> Maximum peak-to-peak power of the LF input

Default unit; V

DCLR
This command queries the current DDM Clearance value.

Return values:
DDM_CLR [1] DDM Clearance Value (dimensionless)

Manual operation: See "DDM 90-150" on page 55

DCRS
This command queries the current DDM Course value.

Return values:
DDM_CRS [1] DDM Course Value (dimensionless)

Manual operation: See "DDM 90-150" on page 55

DDO
This command queries the current DDM value.

Return values:
<DDM [1]> DDM value (dimensionless)

Manual operation: See "DDM 90-150" on page 55

DD1
This command queries the current DDM value.

Return values:
DDM [uA] DDM value (uA)

Manual operation: See "DDM 90-150" on page 55
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FCLR
This command queries the current frequency Clearance value.

Return values:

<[Hz]> RF Clearance frequency in Hz.
Example: FCRS

-8000.3Hz
FCRS

This command queries the current frequency Course value.

Return values:

<[HZz]> RF Course frequency in Hz.
Example: FCRS

8000.2Hz
FSINGLE

This command queries the current frequency Single value.

Parameters:
<[Hz]> RF Single Frequency in Hz

Manual operation: See "Low IF frequency" on page 51

K2_150
This command queries the K2 distortion parameter of 150 Hz signal.

Return values:
<[%]> K2 distortion value of 150 Hz signal

Manual operation: See "K2 150 Hz" on page 58

K2_90
This command queries the K2 distortion parameter of 90 Hz signal.

Return values:
<[%]> K2 distortion value of 90 Hz signal

Manual operation: See "K2 90 Hz" on page 58

K3_150
This command queries the K3 distortion parameter of 150 Hz signal.

Return values:
<[%]> K3 distortion value of 150 Hz signal
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Manual operation: See "K3 150 Hz" on page 59

K3_90
This command queries the K3 distortion parameter of 90 Hz signal.

Return values:
<[%]> K3 distortion value of 90 Hz signal

Manual operation: See "K3 90 Hz" on page 58

K4_90
This command queries the K4 distortion parameter of 90 Hz signal.

Return values:
<[%]> K4 distortion value of 90 Hz signal

Manual operation: See "K4 90 Hz" on page 58

K4_150
This command queries the K4 distortion parameter of 150 Hz signal.

Return values:
<[%]> K4 distortion value of 150 Hz signal

Manual operation: See "K4 150 Hz" on page 59

LCLR
This command queries the current Clearance Level value.

Return values:
<[dBm]> Clearance Level value in dBm

LCRS
This command queries the current Course Level value.

Return values:
<[dBm]> Course Level value in dBm

PH
Phase shift between 90 Hz/150 Hz.

Return values:
<[°]> Phase shift

Manual operation: See "PHI 90/150" on page 56
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PH_90 90
Phase shift between 90 Hz/90 Hz.

Return values:
<[> Phase shift

PH_150_150
Phase shift between 150 Hz/150 Hz.

Return values:
<[°]> Phase shift

RESIDFM_90
This command queries the residual FM distortion parameter of 90 Hz signal.

Return values:
<[%]> Residual FM distortion value of 90 Hz signal

Manual operation: See "Res. FM 90" on page 58

RESIDFM_150
This command queries the residual FM distortion parameter of 150 Hz signal.

Return values:
<[%]> Residual FM distortion value of 150 Hz signal

Manual operation: See "Res. FM 150" on page 59

SCLR
This command queries the current SDM Clearance value.

Return values:
SDM_CLR [1] SDM Clearance Value (dimensionless)

Manual operation: See "SDM 90,150" on page 56

SCRS
This command queries the current SDM Course value.

Return values:
SDM_CRS [1] SDM Course Value (dimensionless)

Manual operation: See "SDM 90,150" on page 56
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SDO
This command queries the current SDM value.

Return values:
SDM [1] SDM value (dimensionless)

Manual operation: See "SDM 90,150" on page 56

SD1
This command queries the current SDM value.

Return values:
SDM [pA] SDM value (uA)

Manual operation: See "SDM 90,150" on page 56

THD_150
This command queries the THD distortion parameter of 150 Hz signal.

Return values:
<[%]> THD distortion value of 150 Hz signal

Manual operation: See "THD 150 Hz" on page 59

THD_90
This command queries the THD distortion parameter of 90 Hz signal.

Return values:
<[%]> THD distortion value of 90 Hz signal

Manual operation: See "THD 90 Hz" on page 58

LLZ_BB_DC_V

This command queries the measured DC power level in Volt for LF input (AF mode) in
"ILS LOC" mode.

Return values:
<Power> Measured DC power of the AF signal

Default unit: V

Manual operation: See "DC" on page 51

LLZ_BB_LEV_V

This command queries the measured power level in Volt for LF input in "ILS LOC"
mode.
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Return values:
<Power> Measured power of the LF input

Default unit: V

Manual operation: See "Lev" on page 51

LLZ_BB_VMAXPP_V

This command queries the maximum peak-to-peak power level in Volt for LF input in
"ILS LOC" mode.

Return values:
<Power> Maximum peak-to-peak power of the LF input

Default unit: V

Manual operation: See "Vmax(pp)" on page 51

Retrieving ID results

The following commands are required to retrieve ILS Loc identifier results.

ID_ DASH_LENGTH.teteeveeeeeeeeseeeeeeeeseeseesseseseeseeseeesessesseesseseassesseeseessesteseesesssessessesseesees 288
TS 35 Y0 = N1 1 TSP 288
ID_DOTDASH_GAP.... et eeeeeeeee e eeee e eseeeeseeeee s seseeeseseeeeseseeeseeseseseeseseneseeneses 289
oI = = = Y-V = OO 289
ID_PERIOD ... cvveteeeeeseeseeeseeseeeeeesesesseessessesseesessseesesesseseseesesesessessseneesesssesessseeneesseessenenes 289
LASTID_TIME . eevevetereeeeeeteeeeeeeeseeeseseeseeseeesesesseeeseesesesesseessesaeseesesaesseeseseessteneesesseseenees 289

ID_DASH_LENGTH

Queries the length of time a dash is transmitted in the used Morse code in "ILS LOC"
mode

Return values:
<Time> Dash time of ID signal

Default unit: ms

Manual operation: See "Dash Length" on page 61

ID_DOT_LENGTH

Queries the length of time a dot is transmitted in the used Morse code in "ILS LOC"
mode

Return values:
<Time> Dot time of ID signal

Default unit: ms

Manual operation: See "Dot Length" on page 61
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ID_DOTDASH_GAP

Queries the length of time that passes between a transmitted dot and a dash in the
used Morse code in "ILS LOC" mode.

Return values:
<Time> Dot-Dash gap time of ID signal

Default unit: ms

Manual operation: See "Dot-Dash Gap" on page 61

ID_LETTER_GAP

Queries the length of time that passes between two transmitted letters in the used
Morse code in "ILS LOC" mode.

Return values:
<Time> Letter gap time of ID signal

Default unit: ms

Manual operation: See "Letter Gap" on page 61

ID_PERIOD
Queries the periodic time between two measured ID pulses in "ILS LOC" mode.

Return values:
<Time> Periodic time between two ID pulses.

Default unit: s

Manual operation: See "ID Period" on page 61

LASTID_TIME
Queries the time since last valid ID pulse was measured in "ILS LOC" mode.

Return values:
<Time> Time since last valid ID pulse

Default unit: s

Manual operation: See "Last ID" on page 61

Deprecated commands

The following commands are maintained for compatibility with former

Rohde & Schwarz analyzers only. For new remote control programs, use the com-
mands described in Chapter 9.2.1, "Configuring the ILS LOC and GP modes",

on page 260 and Chapter 9.12, "Data management”, on page 360.

MEASMODE?. ...ttt e e e e e e neaas 290
MEASMODE........ci ittt e 290
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Lz e e e a e e s n e e e s ean e s enan e e eneeas 290
LS T OO UU ORI 291
FAD ettt e e e e e e e e e e s r e e e nae e s e e e nree s 291
N PSPPSR 291
FAZ. e s 291
N TP 292
FAG . e e 292
TSSOSO 292
MEASMODE?

MEASMODE <Measurement mode>

This command sets the current LLZ or GS measurement mode and the associated
threshold distortion values.

Parameters:

<Measurement CRS+CLR_MOD

mode> Sets the Course and Clearance measurement mode.
COURSE_MOD
Sets the Course measurement mode.
CLEAR_MOD
Sets the Clearance measurement mode.
CRS|CLR_MOD
Sets Course or Clearance measurement mode.
SINGLE_MOD
Sets single frequency measurement mode.
WIDEBAND_MOD
Sets wideband frequency measurement mode.
CRS+CLR_THD
Sets the Course and Clearance THD distortion value.
COURSE_THD
Sets the Course THD distortion value.
CLEAR_THD
Sets the Clearance THD distortion value.
SINGLE_THD
Sets single frequency THD distortion value.
WIDEBAND_THD

Sets wideband frequency THD distortion value.

Return values:
<State> READY.
The command was executed successfully.

LLZ

This command switches the mode to the "ILS LOC" mode. The LL.Z command is identi-
cal to the MODE _LOC command.
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Parameters:
<State> READY.

The command was executed successfully.
GS

This command switches the mode to the "ILS GP" mode. The GS command is identical
to the MODE GP command.

Parameters:
<State> READY.
The command was executed successfully.
FAO
This command stops the continuous output that was started with FA1, FA2, FA4, FAS,
STREAM.

Return values:
<State> READY.
The command was executed successfully.

FA1

This command activates the continuous output of DDM /level measurement results.
The output rate is defined by the current measurement time. Values are separated by a
TAB (ASC 09) DDM [1] RF level [dBm].

The command FAO stops the output.

Return values:
<State> READY.
The command was executed successfully.

FA2

This command activates the continuous repetition of a set of values. The output rate is
defined by the current measurement time.

All values are transmitted as integer values, multiplied with a constant factor:

e DDM [1], Multiplier: 10000

® RF level [dBm], Multiplier: 10

AM-Mod90 [%], Multiplier: 100

®  AM-Mod150 [%], Multiplier: 100

The command FAO stops the output.

Return values:
<State> READY.
The command was executed successfully.
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FA3

The same output format as FA2 on page 291, but the values are only transmitted when
triggered by another FA3 command. Note that this behavior is different from EVS200,
where the trigger is an arbitrary ASCI character.

Return values:
<State> READY.
The command was executed successfully.

FA4
The same as FA1 on page 291, but output is preceded by a timestamp.

Return values:
<State> READY.
The command was executed successfully.

FA5

The same as F2A1 on page 291, but output is preceded by the time in ms since the FA5
is started.

The command FAO stops the output.

Return values:
<State> READY.
The command was executed successfully.

9.3 ILS marker beacon (MB) mode

The following commands are required to configure and perform measurements in the
ILS Marker beacon mode.

e Configuring ILS MB mMeasuremMents..........ooooccciiiiiiiiiieeeee e 292
o  RetrieVing ILS MB reSUIS.....cciiiiiiieii e 294
o Retrieving ILS MB identifier reSUItS........coooiiiiiiiiiiii e 296
e Deprecated COMMANGS.......cciiiiiei e e e e e e e e e aaaeeaeeeeeeeeennnns 298

9.3.1 Configuring ILS MB measurements

The following commands are required to configure ILS MB measurements.

IMODE_MB... et eveeeeeeeeeeeeeteeeeeeeseseseseeeeeeeeeeeseet et eeeaseseseeeeseseeeeseseseeeeeeeasasanesaeeseseeeneseneseaes 293
MB_DEFAULT_FREQSTEP?.....eeeeeeeeeeeeeeeeeeeeseeeseseesesesesesesesesesssesesssessesesesseseeseseeseseseaeaes 293
MB_DEFAULT _FREQSTEP......vsveteteteereseseeeeeeseseesesesestesesesseseseesesesessssssesessasesessesssenenes 293
MB_DEM_BW ... eteeeteeeeeereueeeeeeseeeeeseeteseseseesesesesessesestetstesesesasessesesesessenesestesessesenessenenes 293
IMB_DEM_BW.....eeteeeeeeeeeeeeeeeeeeseseetesesesesessesesesesesseseseseesesesessesesesesessseeststssesseseeneseneneens 293
VIEW VB 2.t eeeeeeee et e eeeeeeeeeseeeeeeee et et ee e eesesaeeeseseseees et et et et eeesesesaeseseseseeeseenestaeenneseeas 293
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MB_TRIG_EDGE?. .. vveeteteteteeerreeeeeeseesesesesesesestesesesesessesesesessesessetetseeseseseseeseseseesessneeens 293
MB_TRIG_EDGE ... .. eeteteteteeeeseseeeeeeeeseesesesesteessesesesessesesesessssesesestesesesesasseseesseseenesenessaes 293
MB_TRIG_SOURGCE?. c....vvtveeeeeteteeeteeseseeeeseesesesesestsseeseeseseseesesesseseseseststassaseseseenesesnesens 294
MB_TRIG_SOURCE ... eveeeeeeeteteteeeseseseeesesseeeesesestesessesesssesesesesesssestssseseseseeseseeseeeseseses 294
VIEW_ B vveeeeeeeeeeeeeeeeeeete s eeeeeteeeeeeteseeeeeeseseseesesesaeeseaseseseasseessteneeeeessseeseseneseeeseeneeens 294
MODE_MB

The MODE MB command is identical to the MB command.

For description, see MB on page 259.

MB_DEFAULT_FREQSTEP? <StepSize>
MB_DEFAULT_FREQSTEP <StepSize>

Gets or sets the default RF frequency step size in "ILS MB" mode.

Parameters:

<StepSize> 8.33_ KHZ | 12.5_KHZ | 25_KHZ | 50_KHZ
*RST: 50_KHZz

Return values:

<State> READY.
The command was executed successfully.

MB_DEM_BW?
MB_DEM_BW <Bandwidth>

Gets or sets the demodulator bandwidth in "ILS MB" mode.
Parameters:

<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ

Demodulator bandwidth
Return values:

<State> READY.
The command was executed successfully.

VIEW_MB?
MB_TRIG_EDGE? <TrigEdge>
MB_TRIG_EDGE <TrigEdge>

Gets or sets whether triggering occurs when the signal rises to the trigger level or falls
down to it in "ILS MB" mode.

Parameters:

<TrigEdge> POSITIVE | NEGATIVE

POSITIVE
Triggers when the signal rises to the trigger level
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NEGATIVE
Triggers when the signal falls down to the trigger level

Return values:
<State> READY.
The command was executed successfully.

MB_TRIG_SOURCE? <TrigSource>
MB_TRIG_SOURCE <TrigSource>

Gets or sets the trigger source in "ILS MB" mode.
Parameters:
<TrigSource> OFF | TIME | EXT

OFF
Free run mode, no trigger used

TIME
Time trigger

EXT
External trigger

Return values:
<State> READY.
The command was executed successfully.

VIEW_MB <View type>
This command selects a view type for the MB mode.

Parameters:
<View type> MAIN | DIST | LOG
Available views for the MB mode.

Return values:
<State> READY.
The command was executed successfully.

9.3.2 Retrieving ILS MB results

The following commands are required to retrieve results from ILS MB measurements.

Useful commands for retrieving results described elsewhere:
® CETDATADEF on page 366
® CGETDATASET on page 366

Remote commands exclusive to ILS MB results:

FMEAS . o 295
AR e 295
AR e e 295
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A B e e e s e e e 295
AR T e e e e e e e e e e e e e e e e e s e e as 295
A T 295
A ...ttt e e ettt e e e e n e e e e e e e n et e ar e e e s aneeenareeenanneena 296
AMB....cce ettt e e e e e e e e e e e e e e e e e e r e e e e e e e e e e e e s aeeeesaanreneeenan 296
AMT e bbb ae e 296
FMEAS

This command queries the measured value of RF frequency.

Return values:
<kHz> Provides the value of measured RF frequency in kHz.

AF4
This command queries the AF frequency of 3000 Hz signal.

Return values:
<Hz> Provides the AF4 frequency in Hz.

Manual operation: See "Freq 3000 Hz" on page 80

AF5
This command queries the AF frequency of 1300 Hz signal.

Return values:
<Hz> Provides the AF5 frequency in Hz.

Manual operation: See "Freq 1300 Hz" on page 80

AF6
This command queries the AF frequency of 400 Hz signal.

Return values:
<Hz> Provides the AF6 frequency in Hz.

Manual operation: See "Freq 400 Hz" on page 79

AF7
This command queries the AF frequency of the identifier.

Return values:
<Hz> Provides the identifier's frequency in Hz.

AM4

This command queries the AM modulation of 3000 Hz signal.

User Manual 1178.6410.02 — 08 295



R&S®EVSF1000 Remote commands

9.3.3

ILS marker beacon (MB) mode

Return values:
<%> Provides the AM4 modulation in %.

Manual operation: See "AM 3000 Hz" on page 80

AM5
This command queries the AM modulation of 1300 Hz signal.

Return values:
<%> Provides the AM5 modulation in %.

Manual operation: See "AM 1300 Hz" on page 79

AM6
This command queries the AM modulation of 400 Hz signal.

Return values:
<%> Provides the AM6 modulation in %.

Manual operation: See "AM 400 Hz" on page 79

AM7
This command queries the AM modulation of the identifier.

Return values:
<%> Provides the AM7 modulation in %.
Retrieving ILS MB identifier results

The following commands are required to retrieve identifier results from ILS MB mea-
surements.

ID_FA00 _DASHLEN. ..t veteteteteeeeeeeseeeeeeseeeeeesesteteseseseesesesesesesesesseesesnesasseseseessneseetaeenesees 296
ID_F1300_DASHLEN. ... .veveeeeeseetetetereseseseeeeessesessesesestesesesesessseeeeseseseesssesessasessesesaenenenns 297
ID_F1300_ DOTLEN. .. eveveteeeeeeeeeeseeeeeeseseseeeeseeseseseeteesesseseseseeessesessssesestsessesesesseseneseseesenes 297
ID_F3000 DOTLEN. .. veveteeeeeeeeeeseeeeeseseseseeeeesesesesseesessesesesesesesssesesesseesssseseseseeseesseesesenes 297
ID_FAOD _GAP......eeeeeeeeeeeeeeeeeeeee e eeeeeeeeseeeeeseeese st et es s s e eeeseeseeeseeeseseeteseneneseeeereneeeeneneaeees 297
ID_F 1300 _GAP...eveeeeeeeeseeeeeereeeeeeeseeeeseseseet et esesesessesesesesesseseateseseseseseeeeseseseseese et anennennens 297
ID_F3000_GAP.....vveeeeeeeteeeeereseeeeeeseeseseseseeteteseseseesesesesessesese et et eseseeeseeseseseeesee st et enenenenaens 298

ID_F400_DASHLEN
Queries the dash time of 400 Hz signal in "ILS" MB mode.

Return values:
<Time> Length of time a dash for the outer marker.

Default unit: ms

Manual operation: See "400 Hz Dash" on page 81
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ID_F1300_DASHLEN
Queries the dash time of 1300 Hz signal in "ILS" MB mode.

Return values:
<Time> Length of time a dash is transmitted for the middle marker.

Default unit: ms

Manual operation: See "1300 Hz Dash" on page 81

ID_F1300_DOTLEN
Queries the dot time of 1300 Hz signal in "ILS" MB mode.

Return values:
<Time> Length of time a dot is transmitted for the middle marker.

Default unit: ms

Manual operation: See "1300 Hz Dot" on page 81

ID_F3000_DOTLEN
Queries the dot time of 3000 Hz signal in "ILS" MB mode.

Return values:
<Time> Length of time a dot is transmitted for the inner marker.

Default unit: ms

Manual operation: See "3000 Hz Dot" on page 81

ID_F400_GAP
Queries the dash-dash gap time of 400 Hz signal in "ILS MB" mode.

Return values:
<Time> Length of time that passes between two transmitted dashes for
the outer marker.

Default unit: ms

Manual operation: See "400 Hz Gap" on page 81

ID_F1300_GAP
Queries the dash-dot gap time of 1300 Hz signal in "ILS MB" mode.

Return values:
<Time> Length of time that passes between a transmitted dot and a
dash for the middle marker.

Default unit: ms

Manual operation: See "1300 Hz Gap" on page 81
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ID_F3000_GAP
Queries the dot-dot gap time of 3000 Hz signal in "ILS MB" mode.

Return values:
<Time> Length of time that passes between two transmitted dots for the
inner marker.

Default unit: ms

Manual operation: See "3000 Hz Gap" on page 81

Deprecated commands

The following commands are maintained for compatibility with former

Rohde & Schwarz analyzers only. For new remote control programs, use the com-
mands described in Chapter 9.3.1, "Configuring ILS MB measurements", on page 292
and Chapter 9.12, "Data management”, on page 360.

FAD. e s e s 208
B e e s e e e e e e e e e e e e e s enen e e as 208
FAO

This command stops the continuous output that was started with FA2.

Return values:
<State> READY.
The command was executed successfully.

FA2

This command activates the continuous repetition of a set of values. The output rate is
defined by the current measurement time.

All values are transmitted as integer values, multiplied with a constant factor.

The following multipliers are applied:
® 10 for RF level [dBm]

® 100 for AM-Mod400 [%)]

® 100 for AM-Mod1300 [%]

® 100 for AM-Mod3000 [%]

e 100 for AM-Mod ID [%]

The command FAO stops the output.

Return values:
<State> READY.
The command was executed successfully.
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9.4 VOR mode

9.4.1

The following commands are required to configure and perform measurements in the
VOR mode. They are only available if the R&S EVSG-K2 VOR analysis option is instal-
led.

e Configuring VOR MEASUIrEMENTS......cccceiiiiieiciiiiiiiieeee e e e e e eeecinrer e e e e e e e e e e e e e eennenes 299
o Retrieving VOR FrESUILS........ccooi i e e 304
o Deprecated COMMANGS........ciiiiiiiieiiieie et e e e e e e e e e eaaaeeeeeeeeeeeeeens 308

Configuring VOR measurements

The following commands are required to configure VOR measurements.

Useful commands for VOR measurements described elsewhere:
® RFCH on page 231

Remote commands exclusive to VOR measurements:

IMODE_VOR ..t eeteteteeeteseseeeeeeesseessseseseatesesesesseseeesessessetseseeeseseseesesesesesneetetseeeneseneenens 300
VIEW._ VOR?. ..t teeeeeeeeeeeeeeeeeeeeeeese et s seseseeseseesesese et et st seeseseseeseseseesesenteteeesesaseseesesseeenenenes 300
VIEW._ VOR ..t eeeeteeeeeeeeeeeeeeeeeeeee et eeeeeseseseseeeeeseeeeeet et eeeeseseseeeseeeeeessese et aeaeasesasaseseseseeenens 300
VOR_BB_BW_KHZ?.c..teeeeeeeeeeeeeeeteseeeseeseeeeeesseeeeseseseeseseseesstesesessesesesseteseesesssseesseeneeeens 300
VOR_BB_BW_KHZ. .. eveveeeeeteeeteteveseeeeeeeeeeseseseesssesteseseseseesesesesssessssessssesesenessesenesesssnssesens 300
VOR_BB_LFIN_DCOFFSETV2...vvveeeereetetesereseeeeeesesssessesssteseseseseesesesessssssesssesessesenessenenes 300
VOR_BB_LFIN_DCOFFSETV... v eveveveeeereetetesesesesesseeeseesesesssesteseseseseesesesssessssssssseseseseseenens 300
VOR_DEFAULT _FREQSTEP?....etvveveueteeeeseseetetsteseseseseeessesessssesesessesesesesessesssssesessssesesses 301
VOR_DEFAULT _FREQSTEP. ....veveveeeeeueesesereseeseseseseeseseesesssssssesesteseseseseesesessssesesessssssesens 301
VOR_DEM_AM _BW2....oeeteeteeeeeeeeeseeseseseseeseeseeseseseesesesseseseessssseseesssssessssssessssssesessesasenens 301
VOR_DEM_AM _BW....veeeeeeeeeeteeeeeseeseeesesseseseseeseseseasesessssesessssssessesssesaesssssssssseesssssesses 301
VOR_DEM_BEARFILTER?. ... evevtteeetetetetevesseeeeeeeeeessesesseteseseseseseeesessesssseseeseseseseseseenenens 301
VOR_DEM_BEARFILTER . .....cvvevttrestetetesseseeeeeeessessesssessesesesessesesesseessssesssseseseseseesesesessens 301
VOR_DEM_BW?2....veeeeeeeeteteteeeeseeeeeeeeeeeeesesestesesesessesesesessssesestseeseseseseeseseseeessseeetseseasaes 301
VOR_DEM_BW......vvreteeeesereeeeeeteseseseseseseeseseesesesestatasssesesesseseseseesssssesestsesesesasasseseseneesens 301
VOR_DEM_FM_BW?2...veteeeeeeeeeteeeeeeeseseeeeeeaeeeeseseseesessesesassesseseseseseseseasasesesessseessesenesenes 302
VOR _DEM_FM_BW....vieteeeeeseeteeeeeeeeseseseeseeeesseseeessesessessssasessesasessessessssesesssessseesnsesens 302
VOR_DEMFREQS_OFFSET?..vuteteeteeeteeeeeseeeeeuseseeseseseasesessseesssseessessesssssessesssessesssesesssenes 302
VOR_DEMFREQS_OFFSET...vveveveeeeseeeetetereseseseseseesesessssssessesesesssesessesesesssssssesssesenesans 302
VOR_ID_STAT?:eteeeeteteueeeeeeseeteeeteseseseseeeesesessesesestat et et esesassesenesesesseeeetsteteseseseseeeeneseseeeens 302
VOR_ID_ STAT eeetueeeeeeeeeeeeseseeteseseseseeseseeesessseeseststasesesesseseseseseeseetatseessereseeseneeeeseneeeeeses 302
VOR_RFLF_INPUTZ1 v teetteeeeetetetee e eeeeeeeeeeeeeeseseseatsesesessesesseesssseseseseeeesseseeseseeennsesnesenes 303
VOR_RFLF INPUT .ttt eeteteeeteeeeeseseeeeeeeseseeeeeeesestasasasesesesssesesessseseseseaeeseseseseseeeeeeenesesens 303
VOR_TRIG_EDGE?...eeevetteeeeeeteeeeeseeseeeseseeseseseesesessesesessssesessesssesaesssssessessseseseneeseseessens 303
VOR_TRIG_EDGE. ... teveuereeeeeeeeeeseseeseseresessesesessssssessssesesesesessesesessssssessesesesesesssseseseseseens 303
VOR_TRIG_SOURGCE?...eeteteterreeeeeeeeeeeeeeseesesestetesesesesessesesessssssssssessesesesessesesesesseesnseens 303
VOR_TRIG_SOURGCE ...t teteeterereeeeeeeeeeeeeeeseeteesteseseseseeeesesesessesesestesesesesassesesesesesessenessaes 303
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MODE_VOR
The MODE _VOR command is identical to the Mv command.
For description, see MV on page 259.
VIEW_VOR?
VIEW_VOR <View type>
This command selects a view type for the VOR mode.
Parameters:
<View type> MAIN | DIST | ID | LOG
Available views for VOR mode.
Return values:
<State> READY.
The command was executed successfully.
VOR_BB_BW_KHZ? <Bandwidth>
VOR_BB_BW_KHZ <Bandwidth>
This command gets or sets the bandwidth for LF input in "VOR" mode.
Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ
Bandwidth

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Bandwidth (IF BW/AF In BW)" on page 73

VOR_BB_LFIN_DCOFFSETV? <DCOffset>
VOR_BB_LFIN_DCOFFSETV <DCOffset>

This command gets or sets the DC offset for LF input in "VOR" mode.

Parameters:
<DCOffset> Power offset of the LF input at 0 Hz.

Default unit: V

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "DC Reference" on page 72
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VOR_DEFAULT_FREQSTEP? <StepSize>
VOR_DEFAULT_FREQSTEP <StepSize>

Gets or sets the default RF frequency step size in "VOR" mode.

Parameters:
<StepSize> 8.33 KHZ|12.5_ KHZ | 25 KHZ | 50_KHZ

*RST: 50_KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Step Size" on page 68

VOR_DEM_AM_BW?
VOR_DEM_AM_BW <Bandwidth>

Gets or sets the demodulator bandwidth for the AM 30 Hz modulation in "VOR" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "AM30 BW" on page 104

VOR_DEM_BEARFILTER? <Type>
VOR_DEM_BEARFILTER <Type>

Defines the filter type used to determine the bearing angle.

Parameters:
<Type> NARROW
For small input levels
WIDE
Faster; used in previous software releases
*RST: WIDE

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Bear.Filt." on page 104

VOR_DEM_BW?
VOR_DEM_BW <Bandwidth>

Gets or sets the demodulator Bandwidth in "VOR" mode.
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Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW" on page 104

VOR_DEM_FM_BW?
VOR_DEM_FM_BW <Bandwidth>

Gets or sets the demodulator bandwidth for the FM 9960 Hz modulation in "VOR"
mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "FM BW" on page 104

VOR_DEMFREQS_OFFSET? <Freq. Offset>
VOR_DEMFREQS_OFFSET <Freq. Offset>

Gets or sets a frequency offset of the carrier frequency in "VOR" mode.
Parameters:
<Freq. Offset> Frequency offset
Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Freq Offset" on page 102

VOR_ID_STAT?
VOR_ID_STAT <State>

Enables or disables the ID statistics calculation in VOR measurements.
Parameters:
<State> ON

The ID code is determined as the most probable code based on
the previous decoding results.

OFF
The most recently decoded ID is used.
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VOR_RFLF_INPUT? <Input>
VOR_RFLF_INPUT <Input>

Configures the input source for the receiver in "VOR" mode.

Parameters:

<Input> RX_IN
RF input from RX 1 In/RX 2 In connectors on the front of the
R&S EVSF1000
LF_IN
An AF or low frequency signal is provided at the LF In input con-
nector on the rear side of the R&S EVSF1000.

Return values:
<State> READY.
The command was executed successfully.

Manual operation:  See "Input RF/LF" on page 63

VOR_TRIG_EDGE? <TrigEdge>
VOR_TRIG_EDGE <TrigEdge>

Gets or sets whether triggering occurs when the signal rises to the trigger level or falls
down to it in "VOR" mode.

Parameters:

<TrigEdge> POSITIVE | NEGATIVE
POSITIVE
Triggers when the signal rises to the trigger level
NEGATIVE

Triggers when the signal falls down to the trigger level

Return values:
<State> READY.
The command was executed successfully.

VOR_TRIG_SOURCE? <TrigSource>
VOR_TRIG_SOURCE <TrigSource>

Gets or sets the trigger source in "VOR" mode.
Parameters:
<TrigSource> OFF | TIME | EXT

OFF

Free run mode, no trigger used
TIME

time trigger

EXT
external trigger
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Return values:
<State> READY.
The command was executed successfully.

Retrieving VOR results

The following commands are required to retrieve results from VOR measurements.

Useful commands for retrieving results described elsewhere:
® GETDATADEF on page 366
® CETDATASET on page 366

Remote commands exclusive to VOR results:

2 P 304
O PP 304
Nt PP 305
AR 2 e 305
AFB . 305
N 305
. PP 305
AMB e e e 305
AMO e e e e 306
] PP 306
= 1 PPN 306
o U 306
DIST_9960.... o e 306
FIMO . e e 306
L PP 306
FIMEAS . e e e e e 307
SUBCARR_AMIKAE. ... 307
SUBCARR_AMTKSE0....ciuuiiiiiiiiii et e e 307
SUBCARR_AMBOHZ......uuiiiiiiiiii it 307
SUBCARR _KZ... e e 307
SUBCARR _KS .. e e e e e 307
SUBCARR KA ...t e e e 308
SUBCARR _KS. ..ttt e e e e e e e e e r e eees 308
AC8

This command queries the CODE of an identifier.

Return values:
<CODE> Code of an identifier

Manual operation: See "ID Code" on page 56

AFO0

This command queries the AF frequency of the 30 Hz signal.
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Return values:
<[Hz]> AF frequency of 30 Hz signal

Manual operation: See "Freq 30 Hz" on page 95

AF1
This command queries the AF frequency of the 9960 Hz signal.

Return values:
<[Hz]> AF frequency 9960 Hz signal

Manual operation: See "Freq 9960 Hz" on page 95

AF2
This command queries the AF frequency of the FM 30 Hz signal.

Return values:
<[Hz]> AF frequency of FM 30 Hz signal

Manual operation: See "Freq FM30" on page 95

AF8
This command queries the AF frequency of identifier.

Return values:
<[Hz]> Identifier AF frequency

Manual operation: See "ID Freq" on page 61

AMO
This command queries the modulation of the 30 Hz signal.

Return values:
<[%]> 30 Hz signal modulation

Manual operation: See "AM 30 Hz" on page 94

AM1
This command queries the modulation of the 9960 Hz signal.

Return values:
<[%]> 9960 Hz signal modulation

Manual operation: See "AM 9960 Hz" on page 94

AMS8

This command queries the modulation of identifier.
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Return values:
<[%]> Identifier modulation

Manual operation: See "ID AM" on page 61

AM9
This command queries the modulation of voice.

Return values:
<[%]> Voice modulation

Manual operation: See "Voice AM" on page 95

BE?
BE_TO?
BE

This command queries the bearing angle.

Return values:
<[°]> Bearing angle in [°].

Manual operation: See "Bearing (from)" on page 94

DIST_9960
This command queries the AM distortion of the 9960 Hz signal.

Return values:
<[%]> AM distortion of 9960 Hz signal

FMO
This command queries the FM deviation.

Return values:
<[Hz]> FM deviation

Manual operation: See "FM-Deviation" on page 95

FM1
This command queries the FM index.

Return values:
<[1]> FM index (dimensionless)

Manual operation: See "FM Index" on page 95
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FMEAS
This command queries the measured value of the RF frequency.

Return values:
<Hz> Measured RF frequency

SUBCARR_AM1K44
Queries the AM distortion at 1440 Hz (48 segments * 30 Hz) in "VOR" mode.

Return values:
<Distortion> Distortion

Default unit: %

Manual operation: See "Subcarrier AM Distortion" on page 96

SUBCARR_AM1K50
Queries the AM distortion at 1500 Hz (50 segments * 30 Hz) in "VOR" mode.

Return values:
<Distortion> Distortion

Default unit: %

Manual operation: See "Subcarrier AM Distortion" on page 96

SUBCARR_AM60HZ
Queries the AM distortion at a modulation frequency of 60 Hz in "VOR" mode.

Return values:
<Distortion> Distortion

Default unit: %

Manual operation: See "Subcarrier AM Distortion" on page 96

SUBCARR_K2
Queries K2 subcarrier harmonic of VOR signal in "VOR" mode.

Return values:
<Distortion> Distortion 2™ order

Default unit: dB

Manual operation: See "Subcarrier Harmonics" on page 96

SUBCARR_K3

Queries K3subcarrier harmonic of VOR signal in "VOR" mode.
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Return values:
<Distortion> Distortion 3" order

Default unit: dB

Manual operation: See "Subcarrier Harmonics" on page 96

SUBCARR_K4
Queries K4 subcarrier harmonic of VOR signal in "VOR" mode.

Return values:
<Distortion> Distortion 4" order

Default unit: dB

Manual operation: See "Subcarrier Harmonics" on page 96

SUBCARR_KS5
Queries K5 subcarrier harmonic of VOR signal in "VOR" mode.

Return values:
<Distortion> Distortion 5" order

Default unit: dB

Manual operation: See "Subcarrier Harmonics" on page 96

9.4.3 Deprecated commands

The following commands are maintained for compatibility with former

Rohde & Schwarz analyzers only. For new remote control programs, use the com-
mands described in Chapter 9.4.1, "Configuring VOR measurements"”, on page 299
and Chapter 9.12, "Data management”, on page 360.

B e e 308
FAD. e e s s e e e e e e e e e e e e e e e s eree e s e e e e as 309
FA2

This command activates the continuous repetition of a set of values. The output rate is
defined by the current measurement time.

All values are transmitted as integer values, multiplied with a constant factor.

The following multipliers are applied:
® 10 for RF level [dBm]

® 100 for Bearing [DEG]

® 100 for AM-Mod30 [%]

® 100 for AM-Mod9960 [%]

® 10 for FM-Deviation [Hz]

® 10 for FM-Index [1]
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9.5.1

COM mode

The command FAO stops the output.

Return values:
<State> READY.
The command was executed successfully.

FAO
This command stops the continuous output that was started with FA2.

Return values:
<State> READY.
The command was executed successfully.

COM mode

The following commands are required to configure and perform measurements in the
COM mode. They are only available if the R&S EVSG-K6 COM analysis option is
installed.

o Configuring COM MEasSUIrEMENTES. ......couuiiiieiiiiei et 309
o  RetrieVing COM rESUIES....uuuiiiiieei ettt e e e e eeaaae e 313

Configuring COM measurements

The following commands are required to configure COM measurements.

MODE_COM ... eteeeeeeeeeeeeeeeeeeeeeeeseeeeseneseeeeeeeeeeesese st et eeeneseneseeeesesseseseseeteseneneseseeeenereenesenes 310
VIEW_COM?.reeeeeeeeeeeeeeeeeeseeeeeeneseeeeeeeeeseeseeeesesestes s s eseeaesesesssessesese st esenenessenenenesnenesesens 310
VIEW_COMrerereetereeeeeeeeeeeeeteeesesereeeeeesessesseess et et eseseseseseseesesessesestetesesesasesaseeseneeeeseneseases 310
AMFREQ_OFFSET_TX12: ettt tteueueueeeeeeseeeeteeeseseseseesesesessssessstatesesesesssesesesessssesssessesesseens 310
AMFREQ_OFFSET _TXTvttttteteteteteteseeeeeeueeeeesseseststesesesesesaesesesesssseseseatesessesessesenesessenenes 310
AMFREQ_OFFSET _TX2?: et teeueueueeeeeeseeeseseeseseseseesesesessssesesestsssesesessesesesessssesesesessesseens 310
AMFREQ_OFFSET _TX2 e tvtetueteeeeeeeesesesteteseseseseseeeessesesesestsesssseseseeseseesesenesesesessessaseeeenes 310
COM_1F2F_MEASMODE?........veteeeeeeeeeeeeseeseseeeseeseeeseesesesestesaesssesesaeessesesseesseseeesseseseeeseas 311
COM_TF2F_MEASMODE . ... e eeeeteteeeeseeeeeeseeeeseseseeteseseseseseeeeseseseessseesesesseeeeseeeaeeseseeeas 311
COM_DEFAULT_FREQSTEP?.....teteeeeeeeeeeeeeeeseeeseetesoseseseseesesesssssssesssssesesesesessenessssenessasaes 311
COM_DEFAULT_FREQSTEP. ...eteteteeueuereeseseseeteteteseseseeeesesesesssseseeeesesesesssesesssessessseseesenas 311
COM_DEMOD_ BW_TF2..vteveeeeeeeeeeeeeeeeetesseseeeeseeesssessestatseesesesaseesesesesssnsnessseseesesseseseens 311
COM_DEMOD_ BW_1TF ..etteveeeeeeeeeeeteteeeeeseseseeeeeeseeseseseseeesseseseseseesessseesesesestesssesesesaenenenns 311
COM_DEMOD._ BW_2F2....eeeeeeeeeeeeeeeeeeeteeeeseseeaeeeeseeeseeteteeesessaseseeneeeesensseesaeseeeasseseseens 311
COM_DEMOD_BW_2F .....eeeeeeeeeeeeeeteeeeeeesseeeeeeeeeeeseseseeteseseseseseseeesessseseseseesenensesesenenenns 311
COM_TONEFREQ_TKOTK2?...veteeeteereeeeeeeeeeeseseseesesesesesseseesesessesesestesenseseseseesssssnenenes 312
COM_TONEFREQ_TKOTKZ. . eeveteteerereeeeeeneeeeseseseetesesseseseesesesessssssestesesesesesnesesesesnseens 312
COM_TRIG_EDGE?. ..t teteteteeeeeeeeeeeeeeeeesesesteteeesseseseseesesesessesestatatseesesesesseseneseseeseseseaeaes 312
COM_TRIG_EDGE. ... tteteteteeeeeeeeeeeeeeseeeeseseeeeeeseseseesesesesesseseeesestesseseeseseneessesseeeseseseeseras 312
COM_TRIG_SOURGCE?. .. teeeteeeeeeeeeeeeseeeeeeeseseeestsesesteseseseseeaesesesseseseeesessseseseseeseneseneens 312
COM_TRIG_SOURGCE ... tteeeeteteteeeteeeeeeeeeeeeeeeeesesesteseseseseseeeeeseeeseseseseeeasaseseseseeeeneeeenesens 312
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L Y L VA 1 T O 1 I N 313
RF_MHZ _SDECIMALS . .. et et et e et e e e et e e e e e eaea e e aeneeaeaneenaennen 313

MODE_COM
This command switches the instrument to the "COM" mode.

Return values:
<State> READY.
The command was executed successfully.

VIEW_COM?

VIEW_COM

Gets or sets the view in "COM" mode.

Parameters:

<View type> MAIN_1_0kHz | MAIN_1_2kHz | REC

Available views for COM mode.

Return values:
<State> READY.
The command was executed successfully.

AMFREQ_OFFSET_TX1?
AMFREQ_OFFSET_TX1 <Freg>

Gets or sets the demodulator upper frequency offset in "COM" mode.

Parameters:

<Freqg> Demodulator upper frequency offset.
Default unit: kHz

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "TX1 Offset/TX2 Offset" on page 112

AMFREQ_OFFSET_TX2?
AMFREQ_OFFSET_TX2 <Freq>

Gets or Sets the demodulator lower frequency offset in"COM" mode.

Parameters:
<Freq> Demodulator lower frequency offset.

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "TX1 Offset/TX2 Offset" on page 112
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COM_1F2F_MEASMODE? <Mode>
COM_1F2F_MEASMODE <Mode>

Selects the number of frequencies or channels to be measured.
Parameters:
<Mode> 1F

One frequency only is measured, namely the nominal frequency,
which is also the center frequency.

2F

Two frequencies are measured at the same time. Which fre-
quencies are measured is configured by the

AMFREQ OFFSET TX1 and AMFREQ OFFSET TX2 commands.

Manual operation: See "1F/2F" on page 111

COM_DEFAULT_FREQSTEP? <StepSize>
COM_DEFAULT_FREQSTEP <StepSize>

Gets or sets the default RF frequency step size in "COM" mode.

Parameters:
<StepSize> 8.33_ KHZ | 12.5_KHZ | 25_KHZ | 50_KHZ

*RST: 50_KHZ

Return values:
<State> READY.
The command was executed successfully.

COM_DEMOD_BW_1F?
COM_DEMOD_BW_1F <Bandwidth>

Gets or sets the 1F demodulator bandwidth in "COM" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "BW 1F BW 2F" on page 114

COM_DEMOD_BW_2F?
COM_DEMOD_BW_2F <Bandwidth>

Gets or sets the 2F demodulator bandwidth in "COM" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "BW 1F BW 2F" on page 114

COM_TONEFREQ_1KO01K2? <Frequency>
COM_TONEFREQ_1K01K2 <Frequency>

Gets or sets the tone frequency to measure AM and distortion values in "COM" mode.
Parameters:
<Frequency> Tone frequency
Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Tone Freq." on page 112

COM_TRIG_EDGE? <Trigedge>

COM_TRIG_EDGE <Trigedge>

Gets or sets whether triggering occurs when the signal rises to the trigger level or falls
down to it in "COM" mode.

Parameters:

<TrigEdge> POSITIVE | NEGATIVE
POSITIVE
Triggers when the signal rises to the trigger level
NEGATIVE

Triggers when the signal falls down to the trigger level

Return values:
<State> READY.
The command was executed successfully.

COM_TRIG_SOURCE? <TrigSource>
COM_TRIG_SOURCE <TrigSource>

Gets or sets the trigger source in "COM" mode.
Parameters:
<TrigSource> OFF | TIME | EXT

OFF

Free run mode, no trigger used
TIME

Time trigger

EXT
External trigger
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COM mode

Return values:
<State> READY.
The command was executed successfully.

RF_MHZ_5DECIMALS?
RF_MHZ_5DECIMALS <Frequency>

Gets or sets RF frequency in "COM" mode.

Parameters:
<Frequency> RF frequency

Default unit: MHz

Return values:
<State> READY.
The command was executed successfully.

Retrieving COM results

The following commands are required to retrieve results from COM measurements.

GET K2 TKO. e eteteeeeeeeeeeeeeeeeeeeeeseee e seseeeeeeseesesese et et et et sesaseeseseseeessent et et enesaseeseseneseenenenes 314
BET K2 1K 2.ttt e e et ee et ee et e e e eeeeeeseee et et et et eeesesaseeeeeeeeeeesent et eeenesaseseeseneeeenenenes 314
GET KB _TKO. e teeeeeeeeeeeeeeeeeeee et st et s ensee e eeeeeeseseeteseseneseneseeeesessesesesteteseneneseseeeenereenesenes 314
GET KB 1K 2.ttt e e e eee et et s neseeeeeeseeeeseee et eees s s s eseeeeseseeeesesteteseneneseneeseeereeeesenes 314
GET KA TKO.veteeeeeeeeeeeeeeeeeeeeeeeseeteseneseeeeseseeeeseseetetesesesenesaesesesesessesteteseneseseseesenereseesenes 314
GET KA TK2: ettt e eeeeeeeseet s neseeeeseseeeesese et et et eeesesaseesesesesessesteteseneseseenesenesesnenenes 315
GET_MEASFREQ. ... teteteeeeeeueeeeseseseetetesesesesseeeessessesestseeteseseseeseseseseseeseetstseeseseseeneseseseens 315
GET_ONE_AMFREQ 1 0uvuvveteeeeeeeeeeeeeeeeeseseeeeeeeeeeeseseseetssseseseseeesseseeseseneseesssasesesasnenenns 315
GET_ONE_AMFREQ_ 1 21teteteteteeeeeeeeeeeeeeeeeeeeseetaeessesesesaeeeeeeeeseseseseaessaseseseseseenesennesenes 315
GET_ONE_AMMOD_1_0.voteeeeeereeeeeeeeseeeeeeseseeeseeseeeeessessesssesesessesesessssesessessseseesseeseeeens 315
GET_ONE_AMMOD _1_2..titteeeeeeeeeeeeeeeeeeeeeeseesesess e esesesesessestassessesesesessesesesesssessesenes 315
GET_ONE_SINAD 1 0:reeteteeeeeeeeueeeeeeeeeeeeeeseesesesesessssesesssesesesessessesesesessesesessesssseeesseseesens 316
GET_ONE_SINAD 1 21eititieeeeeeeeteeeteeeeeeeeeeeeeeeeee et stese s seeseseseseseeseetetseeseseseeaeeeseseseeseneeeaes 316
GET_ONE_THD _1_0ueteteteeeeeeeeeeeeeeeeeseseeeeeeseseseseeseseeesesseseseseessesesssaeseseseseeseseseseaseneseseens 316
GET_ONE_THD 1 2uuteuteeeeeeeeeeeeeetee et eeeeeeeeeeeeeeeeetseeeeeseseseeseeeseseseeseeeseseeeseneseeeeeeneneens 316
GET _THD . TKO. vt eeteeeeeeeeeeeeeeeeeeeeeeeseseeteeeeseseseeeeeseeseese st et eeseseseseeseeseseseseseseseeaseseseenes 316
GET_THD_TK2u e eeeeeeeeeeeeeee e eeeesese et esenesesesseseeeseseese st st esnenessesesesesseseseeeseesenneneenenes 317
GET_TXT_AMFREQL T Duervreveveeereeeeeeeeeteteseseseseeeeaeeseesesetseesesessessesesesssseneeeseseesesenseesenes 317
GET_TXT_AMFREQL T 2:eeeueeeeeeeeeeeeseeteteteseseeeeeeeesesesesetsteseseseseseeseseessseneseseseesesenseenenes 317
GET_TXT_AMMOD _1_0.evvvvereeeeeeeteeeeeeesereeeeeeeeeeeeeeeeeeeseseeseseseseeeesesessessseetasesesesseseenenes 317
GET_TXT_AMMOD 1 _2.eveeeeeeeeeeeeeeseeeeeeeeee e eaeeeeseeeeeeeeeseseeseseseeseseseseeseseetseseseseseeeenenes 317
GET_TXT _LEVEL eteteeeeeeteeeeeeeeeeeeeeeeeeeeeeeeeseseeeeesaseseseeesseseseeeeseseeesaseseseseseseseseeeeesenennaes 318
GET_TXT_MEASFREQ. ....eveeeeeeeeerreeeeeeeeeeeseseseeeeseseseseseseeseseseesesessesesesesseseeessseseseseseenans 318
GET_TXA_SINAD_1_0ueeeereeeeeeeeeeeeeeeeseeseeeseeseseeesssesseseseesesssessesssesesesestseseseeseeseseseseenees 318
GET_TXT_SINAD 1 20eeteeeeeeeeteeeeeeeeeeeeeeeet et etes s s see et esesesseseeeeeeneneseseseeaeeereseensseneases 318
GET_TXT_THD 1 0eeteeeeeereeeeeeeeeeeeeeeeeeeeteeeeseseeeeseseseeeseese et et eseseseseseeeesenesseseneeeaeenenneeas 318
GET_TXT_THD 1 2ttt e e ee et et et et e s eeeteseseeesee st et et st e eeneseeseseneesenene et et eeeeeneeas 318
GET_TX2_ AMFREQ__T_0ueeeveveeeeeeeeeeseeeeteseseseeeeeeeessseeseseseseesseseseeseseessseneseseseseessaseenenes 319
GET_TX2 AMFREQ_ 1 2:eeeeeeeeeeeeeeeeeeeeeeteseeeseseeeeeeeeeseeeeeseeeessesesesseeeeseseneseseseseeseseseseenns 319
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GET_TX2 AMMOD 10ttt e et ee s e e e e st e e eesses e e e eee e eeeseeneeeens 319
GET_TXZ2 AMMOD 121t ee e ee e e eeeesee e e e e e eee e e e eeeenn 319
GET _TX2 LEVEL. .eiteeteeeeeeeeteeeeeeeeeeeeee et eete e ste e e e teetesteeteeteeaeeseeseeseenseseesensessessesteseeanes 319
GET_TX2_MEASFREQL ... e oot eeeeeee e e e e e e e e e e e e e see e e seeeeseenaee s 320
GET_TX2_SINAD 1 0ueeeeeeeeeeeeeeee e eeeeee e eeeee e seeeeeeeeeseeeeeeeeeeeeeeeeaneeeeseeeresnesenseeereseeenes 320
GET _TX2 SINAD 1 2uutueieeeeeeeeeeeeeeeeeee e e eeeeeseeee et ere st et et eeeeeeeseenessesseerenneneneneareneeenes 320
GET _TX2 THD 1 0:uteuteeteeeeeeeeeeeeeeeeeeeeeeeeereeee et et eee et eaeeeeeeeeeneeeeeseseeseeeneenesee et eneeeeeneens 320
GET_TXZ2 THD 1 2ottt e e ee e e e e e e e e e s e e e e eee e eeeeeeeneee e 320

GET_K2_1K0
This command queries the K2 distortion parameter of 1.0 kHz signal.

Return values:
<[%]> K2 distortion value of 1.0 kHz signal

Manual operation: See "K2 1.0 kHz/ 1.2 kHz" on page 109

GET_K2_1K2
This command queries the K2 distortion parameter of 1.2 kHz signal.

Return values:
<[%]> K2 distortion value of 1.2 kHz signal

Manual operation: See "K2 1.0 kHz/ 1.2 kHz" on page 109

GET_K3_1KO0
This command queries the K3 distortion parameter of 1.0 kHz signal.

Return values:
<[%]> K3 distortion value of 1.0 kHz signal

Manual operation: See "K3 1.0 kHz/ 1.2 kHz" on page 109

GET_K3_1K2
This command queries the K3 distortion parameter of 1.2 kHz signal.

Return values:
<[%]> K3 distortion value of 1.2 kHz signal

Manual operation: See "K3 1.0 kHz/ 1.2 kHz" on page 109

GET_K4_1KO0
This command queries the K4 distortion parameter of 1.0 kHz signal.

Return values:
<[%]> K4 distortion value of 1.0 kHz signal

Manual operation: See "K4 1.0 kHz/ 1.2 kHz" on page 109
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GET_K4_1K2
This command queries the K4 distortion parameter of 1.2 kHz signal.

Return values:
<[%]> K4 distortion value of 1.2 kHz signal

Manual operation: See "K4 1.0 kHz/ 1.2 kHz" on page 109

GET_MEASFREQ

Query the measured value of delta RF carrier frequency to set RF frequency in "COM"
mode.

Return values:
<freq> Delta between measured and set RF frequency.

Default unit: kHz

GET_ONE_AMFREQ _1_0
Query the AF frequency of 1F 1.0 kHz signal in "COM" mode.

Return values:
<Freqg> AF frequency of 1F 1.0 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 109

GET_ONE_AMFREQ_1_2
Query the AF frequency of 1F 1.2 kHz signal in "COM" mode.

Return values:
<Freq> AF frequency of 1F 1.2 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 109

GET_ONE_AMMOD_1_0
Query the AM modulation depth of the 1.0 kHz signal in "COM" mode.

Return values:
<ModDepth> AM modulation depth

Default unit: %

Manual operation: See "AM 1.0 kHz/ 1.2 kHz" on page 109

GET_ONE_AMMOD_1_2
Query the AM modulation depth of 1.2 kHz signal in "COM" mode.
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Return values:
<ModDepth> AM modulation depth

Default unit: %

Manual operation: See "AM 1.0 kHz/ 1.2 kHz" on page 109

GET_ONE_SINAD _1_0
Query the SINAD frequency of 1F 1.0 kHz signal in "COM" mode.

Return values:
<Freq> SINAD frequency of 1F 1.0 kHz signal.

Default unit: Hz

GET_ONE_SINAD_1_2
Query the SINAD frequency of 1F 1.2 kHz signal in "COM" mode.

Return values:
<Freqg> SINAD frequency of 1F 1.2 kHz signal.

Default unit: Hz

GET_ONE_THD _1_0
Query the THD value of 1F 1.0 kHz signal in "COM" mode.

Return values:
<Freqg> THD value of 1F 1.0 kHz signal.

Default unit: Hz

GET_ONE_THD_1_2
Query the THD value of 1F 1.2 kHz signal in "COM" mode.

Return values:
<Freqg> THD value of 1F 1.2 kHz signal.

Default unit: Hz

GET_THD_1KO0
This command queries the THD distortion parameter of 1.0 kHz signal.

Return values:
<[%]> THD distortion value of 1.0 kHz signal

Manual operation: See "THD 1.0 kHz/ 1.2 kHz" on page 110
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GET_THD_1K2
This command queries the THD distortion parameter of 1.2 kHz signal.

Return values:
<[%]> THD distortion value of 1.2 kHz signal

Manual operation: See "THD 1.0 kHz/ 1.2 kHz" on page 110

GET_TX1_AMFREQ_1_0
Query the AF upper frequency of 2F 1.0 kHz signal in "COM" mode.

Parameters:
<Freqg> AF upper frequency of 2F 1.0 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 109

GET_TX1_AMFREQ_1_2
Query the AF upper frequency of 2F 1.2 kHz signal in "COM" mode.

Parameters:
<Freq> AF upper frequency of 2F 1.2 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 109

GET_TX1_AMMOD_1_0
Query the TX1 AM modulation depth of 2F 1.0 kHz signal in "COM" mode.

Parameters:
<ModDepth> TX1 AM modulation depth of 2F 1.0 kHz signal.

Default unit: %

Manual operation: See "AM 1.0 kHz/ 1.2 kHz" on page 109

GET_TX1_AMMOD_1_2
Query the TX1 AM modulation depth of 2F 1.2 kHz signal in "COM" mode.

Parameters:
<ModDepth> TX1 AM modulation depth of 2F 1.2 kHz signal.

Default unit: %

Manual operation: See "AM 1.0 kHz/ 1.2 kHz" on page 109
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GET_TX1_LEVEL
Query TX1 RF signal level in "COM" mode.

Return values:
<level> RF signal level of TX1

Default unit;: dBm

GET_TX1_MEASFREQ

Query the measured value of delta TX1 RF carrier frequency to set RF frequency in
"COM" mode.

Return values:
<freq> Delta between measured TX1 frequency and set RF frequency.

Default unit: kHz

GET_TX1_SINAD_1_0
Query the SINAD of upper frequency of 2F 1.0 kHz signal in "COM" mode.

Parameters:
<Freqg> SINAD of upper frequency of 2F 1.0 kHz signal.

Default unit: Hz

GET_TX1_SINAD_1_2
Query the SINAD of upper frequency of 2F 1.2 kHz signal in "COM" mode.

Parameters:
<Freq> SINAD of upper frequency of 2F 1.2 kHz signal.

Default unit; Hz

GET_TX1_THD_1_0
Query the THD of upper frequency of 2F 1.0 kHz signal in "COM" mode.

Parameters:
<Freq> THD of upper frequency of 2F 1.0 kHz signal.

Default unit: Hz

GET_TX1_THD_1_2
Query the THD of upper frequency of 2F 1.2 kHz signal in "COM" mode.

Parameters:
<Freg> THD of upper frequency of 2F 1.2 kHz signal.

Default unit: Hz
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GET_TX2_AMFREQ_1_0
Query the AF lower frequency of 2F 1.0 kHz signal in "COM" mode.

Parameters:
<Freq> AF lower frequency of 2F 1.0 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 109

GET_TX2_AMFREQ_1_2
Query the AF lower frequency of 2F 1.2 kHz signal in "COM" mode.

Parameters:
<Freqg> AF lower frequency of 2F 1.2 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 109

GET_TX2_AMMOD_1_0
Query the TX2 AM modulation depth of 2F 1.0 kHz signal in "COM" mode.

Parameters:
<ModDepth> TX2 AM modulation depth of 2F 1.0 kHz signal.

Default unit: %

Manual operation: See "AM 1.0 kHz/ 1.2 kHz" on page 109

GET_TX2_AMMOD_1_2
Query the TX2 AM modulation depth of 2F 1.2 kHz signal in "COM" mode.

Parameters:
<ModDepth> TX2 AM modulation depth of 2F 1.2 kHz signal.

Default unit: %

Manual operation: See "AM 1.0 kHz/ 1.2 kHz" on page 109

GET_TX2_LEVEL
Query TX2 RF signal level in "COM" mode.

Return values:
<level> RF signal level of TX2

Default unit: dBm
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GET_TX2_MEASFREQ

Query the measured value of delta TX2 RF carrier frequency to set RF frequency in
"COM" mode.

Return values:
<freq> Delta between measured TX2 frequency and set RF frequency.

Default unit: kHz

GET_TX2_SINAD_1_0
Query the SINAD of lower frequency of 2F 1.0 kHz signal in "COM" mode.

Parameters:
<Freq> SINAD of lower frequency of 2F 1.0 kHz signal.

Default unit: Hz

GET_TX2_SINAD_1_2
Query the SINAD of lower frequency of 2F 1.2 kHz signal in "COM" mode.

Parameters:
<Freqg> SINAD of lower frequency of 2F 1.2 kHz signal.

Default unit: Hz

GET_TX2_THD_1_0
Query the THD of lower frequency of 2F 1.0 kHz signal in "COM" mode.

Parameters:
<Freg> THD of lower frequency of 2F 1.0 kHz signal.

Default unit; Hz

GET_TX2_THD_1_2
Query the THD of lower frequency of 2F 1.2 kHz signal in "COM" mode.

Parameters:
<Freq> THD of lower frequency of 2F 1.2 kHz signal.

Default unit: Hz
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9.6 GBAS/ SCAT-l mode

9.6.1

The following commands are required to configure and perform measurements in the
GBAS/ SCAT-I mode. They are only available if the R&S EVSG-K4 GBAS analysis or
R&S EVSG-K5 SCAT-I Analysis option is installed.

e Configuring GBAS/ SCAT-l MeasuremMents.........ccuuuuiiiiiuiiiiiiiieieieeeeeeeeeeeeeeeeeeeeenens 321
o Retrieving GBAS/ SCAT-l reSUIS. ....uuiiiiiiiieeeee e 325

Configuring GBAS/ SCAT-l measurements

The following commands are required to configure GBAS/ SCAT-I measurements.

Useful commands for configuring GBAS measurements described elsewhere:
® MODE GBAS on page 324
® GBAS:GETMEAS on page 327

Remote commands exclusive to GBAS/ SCAT-l measurements

GBASIATTMODE?. .. eeteteeeeeeseeeeeeeeeeeeeese et et er s s seseeeeseseseesese st et eseneseseseeneesseseeesseneesans 321
GBASIATTMODE ...t tterereeeeeeeeeeeeseeeeetsestesesseseeseseseeeseseese st et eseseseseesesesesseseeeaeesenenaees 321
GBAS:BUFFER_RUNPAUSE?. ..o teteteteteseeeeeeeeeeeeeeesestseessesesessesessssssesssesesssessessenesessens 322
GBAS:BUFFER_RUNPAUSE . .......eveeeeeeeseeeeeeseseeseseseeseseseseeseseseeseseseseesesssessseseseenseseseon 322
GBAS:EVM_ANGLE NORM?.....v et eeeeeteeeeeeeeeeeeeeeseeeeeeeeeeseseseeeseeeeessseseseseasseseseseseseseeesens 322
GBAS:EVM_ANGLE_NORM. .....etteteeeeeeeeeeeeeeeeesesestesesesseeeseesesesesesesseseseseseeessseessesenesses 322
GBASIFMEAS?..c..eeeeeeeeeetereeeeeeeeeeeeeeseseese st st et esseseseeseseseseseeeese st et aseneneseseeseneeereseeeereseanns 323
GBASIFREQRF?.....eeeteteeeeeeteeeeeeseeeetetetesesereseeeesesesssseseet et et esesesessesesesessssenestetesesesesenenens 323
GBASIFREQRF ......eeeteteteeeeeeeeeeeseeestet et s seseeeeeeeeseseesese st et eseseeeseeseseseseeee et st eeeserseeseneneenens 323
GBASILEV 2. ettt ettt eeee et st et et eeeee e eaeseeeeeeee et et et et e neeeea e st et ee et et et et et eeeneneneenenes 323
72 323
MODE_GBAS.......etteeeeeeeeeeeeeeeeseseseeeesesesesesaseeesesesessseseesessessesesessesesese st et eneneseseenesensenenes 324
GBAS:SCREENVIEW 2...vveeeeeeeeevereeeeeeeeeeeseseseseenesesesessesesesessenessesesesesenesseesssseessseneesans 324
GBAS:SCREENVIEW. .....eeeeeeeeeeeeeeeeeseseetesereseeeesessessssseststesesesesessesesesseseseseesesesesseseenenes 324
GBAS:SEQN._SLOT?:vveveeeeeeeeetetetesreseeeeeeeeeeseseseeststeteseseseeseseseseseseeseesseseesesereseseeneneneens 324
GBAS:SEQN._SLOT.evteieeeeeeteeeeeeeseseeeeeeeeseeeeseseststesesesesesaesesesesessese st et eseseseseseeseeerennenenes 324
SETUP:GBAS._PPS_SOURCE?.....eettteteeeeeeeeesesesessseseeteseseseeseseessssseseststsseseseseesesessesenes 324
SETUP:GBAS._PPS_SOURGCE.........eseetetteeeeeeeeeeeeseseseseeseseseseseseeeeeseseseseeeesenesesseneesesesens 324
GBAS:ATTMODE?

GBAS:ATTMODE <Mode>
Selects the attenuation of the "GBAS" mode.

Parameters:

<Mode> AUTO
Automatic attenuation
LN

Low noise attenuation

User Manual 1178.6410.02 — 08 321



R&S®EVSF1000 Remote commands

GBAS/ SCAT-I mode

NORM
Normal attenuation

LD
Low distortion attenuation

<State> READY.
The command was executed successfully.

Manual operation: See "RF Mode" on page 69
See "RF Att" on page 176
See "RF Mode" on page 176

GBAS:BUFFER_RUNPAUSE? <State>
GBAS:BUFFER_RUNPAUSE <State>

This command determines whether the display is currently being updated.

Note that data recording and streaming continue regardless of the display update sta-

tus.
Parameters:
<State> RUN
Display is updated continuously.
PAUSE
Display is temporarily not updated.
Example:

Manual operation: See "Display Update Status (Mode)" on page 161

GBAS:EVM_ANGLE_NORM? <Mode>
GBAS:EVM_ANGLE_NORM <Mode>

Determines the mode of EVM calculation for baseband input in "GBAS" mode.

Parameters:
<State> READY.
The command was executed successfully.

Query parameters:
<Mode> ANGLE | NORM

ANGLE
Only angle deviations are considered in EVM calculation.

NORM
Both angle and amplitude deviation are considered in EVM cal-
culation.

Manual operation: See "EVM RMS" on page 166
See "EVM Mode" on page 177
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GBAS:FMEAS? <Slot>

This command queries the offset of the measured carrier frequency from the nominal
frequency in "GBAS" mode.

Parameters:
<Slot> 011]2|3]4]5|6]|7
Selects the slot for which results are queried.
Return values:
<Offset> Measured offset
Default unit: kHz

Usage: Query only

Manual operation: See "Carrier frequency offset (Offs. [kHz])" on page 166

GBAS:FREQRF?
GBAS:FREQRF <Freqg>

Gets or sets the channel frequency that determines the carrier frequency at which the
GBAS measurement is performed.

Parameters:

<Freq> RF frequency
The VHF data broadcast is defined for carrier frequencies within
the range of 108.025 MHz to 117.950 MHz with a channel spac-
ing of 25 kHz.

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Frequency (Freq)" on page 160

GBAS:LEV? <Slot>
LA? <Slot>

Queries the arithmetic average of the burst power level measured over the period of
the synchronization and ambiguity resolution field of the burst.

If no burst was detected, the arithmetic average of the noise power is returned.

Parameters:
<Slot> 0[1]2|3|4|5|6]|7
Selects the slot for which results are queried.

Return values:
<Freqg> Signal level

Default unit: dBm

Example: GBAS:LEV? 2
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Usage: Query only

Manual operation: See "Burst Level Average (Av [dBm])" on page 163

MODE_GBAS
This command starts GBAS mode.

Return values:
<State> READY.
Command was executed successfully.

GBAS:SCREENVIEW ? <View>
GBAS:SCREENVIEW <View>

This command sets or queries the displayed measurement view in "GBAS" mode.

Parameters:

<View> SEQUENCE | FRAME | BURST | CONSTELLATION |
MESSAGE | REC
*RST: SEQUENCE

<State> READY.

The command was executed successfully.

GBAS:SEQN_SLOT? <Slot>
GBAS:SEQN_SLOT <Slot>

Gets or sets the slot to be displayed in the power vs. time diagram and at the top of the
results table in "GBAS" mode.

Parameters:
<Slot> 011]12|3|4|5|6]|7
The slot for which results are determined.

Manual operation: See "Slot" on page 175

SETUP:GBAS_PPS_SOURCE?
SETUP:GBAS_PPS_SOURCE <Source>

Gets or sets the source of the PPS signal required as a time reference.

Parameters:

<Source> PPS SMA
Signal provided at the PPS In connector
PPS GPS

Signal provided at the RS232-GPS connector
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9.6.2 Retrieving GBAS/ SCAT-I results

The following commands are required to retrieve results from GBAS/ SCAT-lI measure-

ments.

(€127 Y LV PP 325
GBAS FAILEDMS G S . ettt ettt e e ettt e e e e et et e e e e e e et e e e e e e es b e e e e eraab e aeserrannanns 325
GBAS:GBASBER?......ccctttieiee ettt e et e e et e e e e et a e e e e e e e e e e e et —aaeraat— e errra——_ 326
GBAS:GBASID?. ...t anaans 326
GBAS GETIMDERF ... e ittt ettt et e e e e e e e s ea s sa e s e ensenenenees 326
GBS GETIMEAS . ...ttt ettt et et e e e et e e s e e e s ea s ea s e rnrenenrnaes 327
GBAS:GRAPH_TOLOGG?...cittuiiieeiietiieeeeeetetie e e e e eetttae e e e s eeataseeeesesataseeesestnnaeaeerenrannns 329
GBAS:GRAPH_TOLOGG ... ..cciittiieeeeeeeiitie e e eeeeetie e e e e et tttee e e e e eeateaeeeeessaaaseeseesta e easeernnnnss 329
GBAS:IMSG _TOLOGG?.cuuuuieieeieetiee i e e e eeetee e e e ettt e e e e e e etatae e e e e s ee b e e eeeeesbeeeserantaaeaesenranns 329
GBAS:MSG_TOLOGG . ...uuiiteeiee ettt et e et e e et ee e et e e et e e s eaeeeean e eennnaaeeas 329
GBA S OGS L OT S ittt e et e et e e et e e e et e e e en e eeaeaertaaaennannas 329
(€] 7N = A S I AV 330
(€127 NS = oS IO 107 14 = 330
GBAS:RESETBER.....ccittuiiiieiiietit e ettt e e e ettt e e e e ettt e e e e e s eest s eeeeeetaa s eeeeestaaeaeeensnnanns 330
GBAS:STOPSTREAM. ...ttt cee ettt e e e ettt e e e e e ettt ee e e e e eeatteeesseaatseeerestanaeeeeentannnns 331
GBAS: STREAM. .. ciiiitttee ettt eee e e ettt e e e ettt aeeeeeeeataaeeessetatasaeesestanaeeeersaraeaeserrannnnns 331
GBAS:VALIDMS G S ... ettt e e e et e et e et e e e e aeanaanas 332

GBAS:EVM? <Slot>
Queries the error vector magnitude measured over the period of the burst.
If no burst was detected, the arithmetic average of the noise power is returned.

Query parameters:
<Slot> 011]12]3|4|5|6]7

Selects the slot for which results are queried.

Return values:
<Result> EVM

Default unit: %
Usage: Query only
Manual operation: See "EVM RMS" on page 166

GBAS:FAILEDMSGS? <Slot>
Queries the number of failed GBAS messages within the period of the burst.

Query parameters:
<Slot> 0[1]2|3|4|5|6]|7
Selects the slot for which results are queried.
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Return values:
<Result> integer

Number of failed messages
Default unit: None.

Usage: Query only

GBAS:GBASBER? <Slot>
Queries the bit error rate (BER) before forward error correction (FEC).

Query parameters:
<Slot> 011]2]3]4]5|6|7

Selects the slot for which results are queried.

Return values:
<Result> <bits_ok> / <bits_error>

Default unit: None.
Usage: Query only
Manual operation: See "Bit error rate (BER) before FEC" on page 167

GBAS:GBASID? <Slot>

Queries the GBAS ID. If there is more than one message inside the burst, the first
GBAS ID is displayed.

Query parameters:
<Slot> 0]1|2]3]4|5|6]7

Selects the slot for which results are queried.

Return values:
<ID> 4-character identifier of the ground station broadcasting the
message

Default unit: None.
Usage: Query only
Manual operation: See "GBAS ID" on page 163

GBAS:GETMDEF <ParamSel>,<RX-board>
This command outputs the header columns for data delivered by GBAS : GETMEAS.

Parameters:
<ParamSel> Determines which parameter selection is output.

FULL
EVS300 compatibility mode
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ALL

All values of the current measurement mode are sent as
comma-separated text, using actual units.

MEDIUM

A fixed selection of parameters is exported.

SHORT

A short, fixed selection of parameters is exported.

RAW

Only the non-interpreted measurement values from the bit-
stream in binary format are exported.

<RX-Board> Selects the RX board for which results are exported.
1
RX board 1 selected
2
RX board 2 selected
1+2
Both RX boards selected

<Slot> 011]12]3|4|5]6]7
Selects the slot for which results are exported.

Return values:
<Results> Comma-separated list of header data for the selected results.

<State> READY.
The command was executed successfully.

GBAS:GETMEAS <ParamSel>, <RX-board>, <Slot>
This command outputs the current measurement result for one or both RX-boards.
For details on the parameters see Chapter 6.4.3.2, "Slot results table", on page 169.

Parameters:
<ParamSel> Determines which parameter selection is output.

FULL

EVS300 compatibility mode

Channel, STIOCP, Index, Date, Slot, Time,
FREQ[MHz], Lev.Av[dBm], SSID, GBAS 1ID,
Train.FEC, App.Dat., App.FEC, GPS lat.,
GPS long., GPS alt[m], GPS speed[km/h],
GPS_date, GPS time, GPS_Sat, GPS_Status,
GPS Fix, GPS HDOP, GPS VDOP, Temp[°C],
ATT.MODE, TrigCounter
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ALL

All values of the current measurement mode are sent as
comma-separated text, using actual units.

RX, STIOCP, Index, Date, Time, Slot, FREQ[MHz],
C.Offset[kHz], Lev.Av[dBm], Lev.Pk[dBm], SSID,
EVM[%], GBAS ID, Train.FEC, App.Dat., App.FEC,
BER, Transm.Len, StartDelay[us],
GuardInterv[us], RampUpl[us], BurstDur[ms],
RampDown [us], GPS lat., GPS long., GPS alt[m],
GPS_speed[km/h], GPS date, GPS time, GPS Sat,
GPS_Status, GPS_FiX, GPS_HDOP, GPS VDOP,
Temp[°C], ATT.MODE, TrigCounter, RawData

MEDIUM

A fixed selection of parameters is exported.

RX, STIOCP, Index , Time, Slot, C.Offset[kHz],
Lev.Av[dBm], GBAS ID, Train.FEC, App.Dat.,
App.FEC, GPS lat., GPS long., TrigCounter

SHORT

A short, fixed selection of parameters is exported.

RX, Index, Time, Slot, Lev.Av[dBm], GBAS ID,
App.Dat., GPS lat., GPS long.

RAW
Only the non-interpreted measurement values from the bit-
stream in binary format are exported.

<RX-Board> Selects the RX board for which results are exported.

1
RX board 1 selected

2
RX board 2 selected

1+2
Both RX boards selected

<Slot> 0[1]2|3|4|5|6]|7
Selects the slot for which results are exported.

Return values:
<Results> Comma-separated list of selected results.

<State> READY.
The command was executed successfully.

Example: GETMEAS FULL, 1+2, 2
Returns all measurement results for slot 2 in all measurements
on both receiver boards.

Manual operation: See "Parameter” on page 203
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GBAS:GRAPH_TOLOGG? <Type>
GBAS:GRAPH_TOLOGG <State>

Defines whether graphical information is stored.

Parameters:
<State> ON
Graphical information such as the time domain and constellation
values are stored.
OFF
Graphical information is not stored.

Manual operation: See "Graph Log" on page 204

GBAS:MSG_TOLOGG? <Type>
GBAS:MSG_TOLOGG <Type>

This command defines which message information is stored for each slot.

Parameters:

<Type> ALL
All message data (human-readable + bitstream) is stored
(default).

TXT

Only the human-readable, interpreted message values are
stored.

RAW

Only the decoded, non-interpreted message data from the bit-
stream in binary format is stored.

NONE
Message data is not included in the slot data record.
*RST: ALL

Manual operation: See "Msg Log" on page 203

GBAS:LOGSLOTS <RX-board>,<Slot>
Selects the GBAS slot to be recorded with the data recorder.
Parameters:

<RX-board> Selects the RX board for which results are exported.

1
RX board 1 selected

2
RX board 2 selected

1+2
Both RX boards selected

<Slot> 011]2|3|4]|5|6]|7
Selects the slot for which results are exported.
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Return values:
<State> READY
Command was executed successfully.

GBAS:PEAKLEV? <Slot>
Queries the peak burst power level measured over the period of the burst.
If no burst was detected, the arithmetic average of the noise power is returned.

Query parameters:
<Slot> 011]12]3|4|5]|6]7

Selects the slot for which results are queried.

Return values:
<Power> Signal level

Default unit: dBm
Example: GBAS:PEAKLEV? 2
Usage: Query only
Manual operation: See "Slot Level Peak (Pk [dBm])" on page 166

GBAS:PPSLOCKED? <Slot>
Queries the state of the PPS synchronization.

Return values:
<Result> Unlocked
No valid PPS signal detected.

Burst Locked
Valid burst detected.

PPS Locked
Valid PPS signal detected

Usage: Query only

Manual operation: See "Time reference status (Time Ref.)" on page 161

GBAS:RESETBER
Resets the values for the following measurement results:

® "Bit error rate (BER) before FEC" on page 167
® "Valid Bursts (Valid B.)" on page 167
® '"Failed Bursts (Failed B.)" on page 167

Parameters:
<State> READY.

The command was executed successfully.
Usage: Event
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Manual operation: See "Reset BER" on page 177

GBAS:STOPSTREAM
This command terminates the data stream for both RX Boards in GBAS mode.

Return values:
<State> READY.
The command was executed successfully.

GBAS:STREAM <ParamSel>, [+MSG,] <RX Board>, <Slots>

Starts data streaming. In streaming mode, a measured data set is automatically sent to
the remote interface. One data set is provided per slot, that is: every 62.5 ms. Stream-
ing can produce large quantities of output. It is mandatory to have a fast data connec-
tion and an application that is able to handle the data.

For details on the output see Chapter 9.12.3.6, "GBAS mode", on page 372

Parameters:
<ParamSel> Determines which parameter selection is output.

FULL
EVS300 compatibility mode

ALL
All values of the current measurement mode are sent as
comma-separated text, using actual units.

MEDIUM

A fixed selection of parameters is exported.
SHORT

A short, fixed selection of parameters is exported.

RAW
Only the non-interpreted measurement values from the bit-
stream in binary format are exported.

+MSG Optional: If specified, the message data is included in the data
stream, surrounded by curly brackets { }.
<RX-Board> Selects the RX board for which results are exported.

1
RX board 1 selected

2
RX board 2 selected

1+2
Both RX boards selected
<Slots> 011]12|3]4]|5|6]|7

Selects one or more slots for which results are exported. Multi-
ple slots can be selected.
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Return values:
<State> READY.
The command was executed successfully.

Example: GBAS:STREAM RAW,1+2,3
Sends the data for slot 3 on both receiver boards as binary data
to the USB output.

Example: GBAS:STREAM ALL,1,01234567
Outputs the evaluated data (without the message data) for all
slots on receiver board 1.

Example: GBAS:STREAM ALL+MSG, 1,0
Outputs all evaluated data, including message data, for slot 0 on
receiver board 1.

GBAS:VALIDMSGS? <Slot>
Queries the number of valid GBAS messages within the period of the burst.

Query parameters:
<Slot> 011]2|3]4|5|6|7

Selects the slot for which results are queried.

Return values:
<Result> integer

Number of valid messages
Default unit: None.

Usage: Query only

9.7 NDB mode

The following commands are required to configure and perform measurements in the
NDB mode. They are only available if the R&S EVSG1-K7 LF-Analysis option is instal-

led.
e Configuring an NDB measurement.........oooiiieiiiiieeee e 332
e Retrieving NDB measurement reSUltS..........oiiiioeiiiiiieeiieeeee e 335

9.7.1 Configuring an NDB measurement

The following commands are required to configure NDB measurements.
Useful commands for NDB measurements described elsewhere:

® RFCH on page 231

® T1A? on page 231

® MEASTIME on page 231
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® SQUELCH on page 239
® SETATTMODE on page 232
® Chapter 9.2.5, "Retrieving ID results", on page 288
Remote commands exclusive to NDB measurements:
@0 T N5 TP 333
NDB_ DEFAULT FREQSTEP 2. ... ettt et et e et e e e e e e e e e e e e e e e e e 333
NDB_ DEFAULT FREQSTEP....iuiii it e et e e e e e s e s e e et e e s e e e eaeanennas 333
NDB_DEM_ID_BW?....ueeueeueeueeeeeeeseeesessestesseesessesseesessesseesesseesesssesssssessssessessessesssssessessens 333
N = Y I I = 2T 333
NDB _DEM DIST B UV . ittt et e e e et et s eae e e e e e a e s e reans 334
NDB_DEM_DIST BW...eeteueeeeeeeeseeeeeeeeeeeseeeeeeseeeseseeesseseseseeeasesessareeseeeeseseesesensereesnes 334
NDB_ EXTERNALAT T LFIN 2 ettt e e e e e et et e e e e e e eaaas 334
NDB EXTERNALATT L IN. et e et e e e e e e e e e e e e e e e e eneens 334
NDB_LFIN_IMPEDENGCE?. ... ittt et e et e et et e e e e e e e e e e e eaa e eeans 334
NDB_LFIN_IMPEDANCGE..... ittt ettt et e e et e et s et e e e e e e ea e e e e e eaaseanaaanaen 334
N U N = =TT 335
NDB_UNIT LEVEL. ..t tuteetteeeeeeeeeeeeseeeeeeeeeseeeareeeeeaneeseeeeseseeeaneseeeareesssenesreeeneseeesreeanennes 335
RV AT N5 PN 335
VIEW N B ittt e e et et e e e e e e e e e e s e e et e e s e e ea e e e e aanseneaneenrenrenneen 335

MODE_NDB
This command switches the instrument to the "NDB" mode.

Return values:
<State> READY.
The command was executed successfully.

NDB_DEFAULT_FREQSTEP? <StepSize>
NDB_DEFAULT_FREQSTEP <StepSize>

Gets or sets the default frequency step size in "NDB"mode.

Parameters:
<StepSize> 0.1_KHZ|1.0_KHZ | 10_KHZ

*RST: 1.0_KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Step Size" on page 122

NDB_DEM_ID_BW? <Bandwidth>
NDB_DEM_ID_BW <Bandwidth>

Gets or sets the ID demodulator Bandwidth in "NDB" mode.
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Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ
Return values:
<State> READY.
The command was executed successfully.
Manual operation: See "IF BW" on page 124
NDB_DEM_DIST_BW? <Bandwidth>
NDB_DEM_DIST_BW <Bandwidth>
Gets or sets the distortion demodulator bandwidth in "NDB" mode.
Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |

50KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW Dist" on page 124

NDB_EXTERNALATT_LFIN? <Attenuation>
NDB_EXTERNALATT_LFIN <Attenuation>

Gets or sets the external attenuation of the active receiver board for LF input in "NDB"
mode.
Parameters:
<Attenuation> External attenuation
Default unit: dB
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Transducer Correction” on page 123

NDB_LFIN_IMPEDENCE? <Impedance>
NDB_LFIN_IMPEDANCE <Impedance>

Gets or sets the impedance for the LF In input in "NDB" mode.

Parameters:
<Impedance> 50_OHM | 20_KOHM
Sets the impedance.

Return values:
<State> READY.
The command was executed successfully.
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Manual operation: See "LF Imp." on page 123

NDB_UNIT_LEVEL? <Unit>
NDB_UNIT_LEVEL <Unit>

This command sets the level unit in "NDB" mode.

Parameters:
<Unit> dBm | dBuV

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Level Unit" on page 121

VIEW_NDB? <View type>
VIEW_NDB <View type>

Gets or sets the view in "NDB" mode. See Chapter 4.5.2, "NDB measurement and
results", on page 115 for details.

Parameters:

<View type> ID
ID view
DIST
Distortion view
REC

Recording view

Return values:
<State> READY.
The command was executed successfully.

9.7.2 Retrieving NDB measurement results

The following commands are required to retrieve results from NDB measurements.

Useful commands for retrieving results described elsewhere:
® CGETDATADEF on page 366

® CETDATASET on page 366

® FMEAS on page 295

Remote commands exclusive to NDB results:

NDB_AMEREQL ...veveeeteteeeeseeeeeeeeses et eeseseseeeeeseses et st sesseseseesenesesseseeseseseennes et eeeesseseeeenenas 336
NDB_AMMOD.......veveeeereeeteteeeeeeeeeeseres et et seeeeseseesesesessesseseseseesesesessesesseseseeneseseesenenseseseanans 336
NDB_CARLEV_CHANGE .....c.vveveteeeeeereteteeeeeeeeeeeeseset et resseseseseesnes et st seeseneseeeeseseteeeseeenenens 336
ID CODE vttt et et et et eaee et et et et e e e s eeeeeee et et et e e eseseeeee et et eeneeseseee et et et neeeeneneneneeeeeens 336
NDB_IDFREQ_400_1020........eueueereeesereseeeseeeseseseseeseseeesesesesessesssesesesesesesesseseseseseessennaes 336
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NDB K2 PCT .ttt e e e e e e et e e e e e e e e e see e e e ee et eeeeee e eeeseeenseseesenseneeeeeseeeesensenns 337
NDB_ KB P T .ot e et et e e e e e e e e e e e e e e e et e e e e e s e ee e e eeeee s e eeeeeenseeeesneenann 337
NDB_ KA PCT...eitieteeeeeteeeeeteeeeeeeteeteeteeseetesteeteesestessseseeseessessensesensenseasessessnesestesaeaneesens 337
NDB_POWSUPPL_FC...ocvicveiteeueeueeeeeeeeeeeeesessessessestesssssessesseessessessesssessesssssessessessesseens 337
NDB_ THD P CT e eeeeeeee e eeeeeeeeeeeeeeeeeeeeeeseeeeeeee e e eeeeeeeeeeeeeeeeseseeseeeneseesenereereneeeeens 337

NDB_AMFREQ
This command queries the AM modulation frequency of the ID in "NDB" mode.

Return values:
<[Hz]> AM modulation frequency of the ID

Manual operation: See "ID Freq" on page 118

NDB_AMMOD
This command queries the AM modulation of the identifier in "NDB" mode.

Return values:
<[%]> Modulation depth of the identifier

Manual operation: See "ID AM" on page 118
See "AM 400/1020 Hz" on page 119

NDB_CARLEV_CHANGE
Queries the variance in power level during ID transmission in "NDB" mode.

Return values:
<PowerVariance> Peak-to-peak power level difference during ID transmission.

Default unit: dB

Manual operation: See "Carr Lev Change" on page 117

ID_CODE <ID>
This command queries the ID of the signal in "NDB" mode.

Parameters:
<|D> three or four characters

Manual operation: See "ID Code" on page 118

NDB_IDFREQ_400_1020 <Freg>
This command gets or sets the frequency of the ID in "NDB" mode.

Parameters:
<Freq> 400HZ | 1020HZ

Manual operation: See "ID Freq" on page 122
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NDB_K2_PCT
This command queries the K2 distortion parameter of an NDB signal.

Return values:
<[%]> K2 distortion value of an NDB signal

Manual operation: See "K2 400/1020 Hz" on page 119

NDB_K3_PCT
This command queries the K3 distortion parameter of an NDB signal.

Return values:
<[%]> K3 distortion value of an NDB signal

Manual operation: See "K3 400/1020 Hz" on page 119

NDB_K4_PCT
This command queries the K4 distortion parameter of an NDB signal.

Return values:
<[%]> K4 distortion value of an NDB signal

Manual operation: See "K4 400/1020 Hz" on page 120

NDB_POWSUPPL_FC
Queries the distortion of the power supply frequency component in "NDB" mode.

Parameters:
<Power> Distortion caused by the power supply frequency component

Default unit: percent

Manual operation: See "Unwanted AM 30 to 120 Hz" on page 120

NDB_THD_PCT
This command queries the THD distortion parameter of an NDB signal.

Return values:
<[%]> THD distortion value of an NDB signal

Manual operation: See "THD 400/1020 Hz" on page 120
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9.8 RF spectrum mode

9.8.1

The following commands are required to configure and perform measurements in the
RF Spectrum mode. They are only available if the R&S EVSG-K10 RF spectrum analy-
sis option is installed.

e Configuring RF spectrum measurements...........ccccovveeeeeeieeeiiecccccieeeeeee e e 338
e Retrieving RF spectrum reSUIS..........uuuiiiiiciccie e 342

Configuring RF spectrum measurements

The following commands are required to configure RF Spectrum measurements.

MODE_FSCAN. ... eteeeeeeeeeeeeeeeeeeeetetesesereeeeeeseseeseseseetesesesesaseesesesessese st et esenseseseeseneseenenenes 338
FSCAN_ATTMODE?. .. vetetteeeeeeeeeeeeeeeeeseseseetesesesesesesaesssesssesseseeteseseseseseenessseseseeseseeeenenes 339
FSCAN_ATTMODE ...ttt eeeeeeeeeeseeeeeeeseeteteseseseseesesesesesesesseseesesseseeeeseneeeseseeeeseneesens 339
FSCAN_FREQCENTER?. ...t v evetetstetetetseseseeeeeesesssseseseseesesesesessesessseseseeseststaseseseseesenenenns 339
FSCAN_FREQCENTER ...t vevteeerteteteteseseseeseeseessesssesestessesessesessesssessesseseesesesessesesesseseses 339
FSCAN_FREQSPAN?. ..t eeteeeeeeeeeeeeeeeeeeeeeseeeeeeseseseeeeeeeseseseseee st et eeseseseeseneeseeeneseaeeesesaeas 339
FSCAN_FREQSPAN ..o etetereeeeeeeeeeeeeseseeeeeseeseseseseeeseeeeessseseseeeesesesesseseeeeseeseseseseessnenenens 339
FSCAN_FREQSTART 2...vvveveeeeeeeeetetesesesseeseeesesesssseseseesesesesesseseseseseseesestetasenesesssenenenns 340
FSCAN_FREQSTART ...vveteteteeeeseseeteteseseseseeeeseseseseesestetatesesesessesesssesesessesestesesesseeeenenens 340
FSCAN_FREQSTOP?....eteeeeeeeeeeeeeeeeeseeteteseseeeeseseasssseeeeststeeeseseseeseseseessssnese st st esesesesnenenes 340
FSCAN_FREQSTOP. ....eeteteeeeeeeeeeeeeeeeeseseeteseseseeseseeesesseseeeseseeseseseseesesesesseneetetseeeseseseenens 340
FSCAN_GRID_YRANGE_DB?.....eeteeeeeeteeeeseseseeteeesesesesesesaesesseseseseesasesesesseseesssssesssesessaes 340
FSCAN_GRID_YRANGE_DB.......eeeeereeeeeeeeeeeeeseseseseseeeeseseseseeesesessesesesesessesesessenensssesens 340
FSCAN_REFLEVEL?..eeeeeteeeeeeeeeeeeeseseseesesesesesesessesesesssseseseesaseseseseseesesesesseseseseasenenneens 340
FSCAN_REFLEVEL. .. eeteeeeeeueeeeeeeeeeeeseetesereseseseesessessssesatstesesessessesesessssenesseessesesenseenenes 340
FSCAN_RESBW _AUTO?..eeeeeeteeeeeeeeeeeeeeeeeeeeeseseeteseseseseseesesesesesssssseseesesesesesasseseeeseseeeens 341
FSCAN_RESBW _AUTO ... teeeeeeereeeeeeeeeeeeeeeseeeeeseeseseseseeeesesesssssseseseetesesessseeeseseseesssenesees 341
FSCAN_RES BW2..c..eeeeteeeeseeeeeeeeteeeeeeeseseseeeeseseesaessestsestesesseseseesesessesssenesesesesssesaseenenes 341
FSCAN_RES BW.....etteueteeeeeeeeeteeeseseseeeeeseeesesesesessesesesessesesesseseseseasasasasesesssesesseeessesesenes 341
FSCAN_TRACE_MODE?......eeeeeeeeeeerereeeeeeeeeeeeseseetesesesesseseseseseessesesteseseseseseseeeeesssesesenes 341
FSCAN_TRACE_MODE.......evseeteteteeeeereseseeeeeeeesesestasesesseseseesseesesssseseesesesseseeeseeseeseesens 341
FSCAN_TRACE_AVRGCOUNTZ....veveveeeeeeetseetesereeeeeeeeeeeessesessesesesesesseesenesessenessasenesenenes 342
FSCAN_TRACE_AVRGCOUNT .....veeveeeteteeeeseseeteteteseeesseeeesesesessssssestesesesesesessesenesessssenes 342
MODE_FSCAN

This command switches the instrument to the "RF Spectrum" mode.

Return values:
<State> READY.
The command was executed successfully.

User Manual 1178.6410.02 — 08 338



R&S®EVSF1000 Remote commands

RF spectrum mode

FSCAN_ATTMODE?
FSCAN_ATTMODE <Attenuation mode>

This command gets or selects the attenuation mode in the "RF Spectrum" mode.
Parameters:

<Attenuation mode> COUPLED
Coupled attenuation

LN
Low noise attenuation

NORM
Normal attenuation (0 dB attenuation)

LD
Low distance attenuation

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "RF Mode" on page 69

FSCAN_FREQCENTER?
FSCAN_FREQCENTER <Frequency>

This command gets or sets the center frequency in "RF Spectrum” mode.

Parameters:
<Frequency> FSCAN CENTER frequency

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Center" on page 127

FSCAN_FREQSPAN?
FSCAN_FREQSPAN <Frequency>

This command gets or sets the span frequency in "RF Spectrum" mode.

Parameters:
<Frequency> FSCAN SPAN frequency

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Span" on page 127
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FSCAN_FREQSTART?
FSCAN_FREQSTART <Frequency>

This command gets or sets the start frequency in "RF Spectrum" mode.

Parameters:

<Frequency> FSCAN START frequency
Default unit: kHz

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Start" on page 127

FSCAN_FREQSTOP?
FSCAN_FREQSTOP <Frequency>

This command gets or sets the stop frequency in "RF Spectrum" mode.
Parameters:
<Frequency> FSCAN STOP frequency
Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Stop" on page 127

FSCAN_GRID_YRANGE_DB? <Range>
FSCAN_GRID_YRANGE_DB <Range>

Gets or selects the range of the y-axis in "RF Spectrum" mode.

Parameters:

<Range> 10_DB |20 _DB|30_DB |40 DB |50 DB |60 _DB |80 _DB |
100_DB | 120_DB

Return values:

<State> READY.
The command was executed successfully.

FSCAN_REFLEVEL?
FSCAN_REFLEVEL <Level>

This command gets or sets the reference level in "RF Spectrum" mode.

Parameters:
<Level> FSCAN Reference Level

Default unit: dBm
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Ref Level" on page 128

FSCAN_RESBW_AUTO?
FSCAN_RESBW_AUTO <Mode>

This command gets or sets the mode of specifying the resolution bandwidth in "RF
Spectrum" mode.

Parameters:

<Mode> AUTO
Set resolution bandwidth automatically.
MANUAL

Set resolution bandwidth manually.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Resolution Bandwidth (RBW Mode/Res BW)" on page 127

FSCAN_RES_BW?
FSCAN_RES_BW <Bandwidth>

This command gets or sets the resolution bandwidth in "RF Spectrum” mode.
Parameters:
<Bandwidth> 15K | 7K5 | 3K75 | 1K87 | 937 | 468 | 234 | 117 | 12K | 6K | 3K |

1K5 | 750 | 375 | 187 | 94 | 47 | 23.4| 11.7 | 1K2 | 600 | 300 |
150 | 75|37.4|18.7 9.4 4.7 | 2.3

FSCAN resolution bandwidth
Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Resolution Bandwidth (RBW Mode/Res BW)" on page 127

FSCAN_TRACE_MODE?
FSCAN_TRACE_MODE <Trace mode>

Gets or selects the trace mode of the "RF Spectrum" mode.

Parameters:
<Trace Mode> CLWR
Overwrite mode (default): the trace is overwritten by each sweep
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AVRG

The average is determined over several sweeps
The number of averaging procedures is defined by
FET TRACE AVRGCOUNT on page 354.

MAXHOLD

The maximum value is determined over several sweeps and dis-
played. The R&S EVSF1000 saves each trace point in the trace
memory only if the new value is greater than the previous one.
The number of evaluated sweeps is defined by

FET TRACE AVRGCOUNT on page 354.

RMS

The RMS value for each trace point over several sweeps is
determined and displayed.

The number of evaluated sweeps is defined by

FET TRACE AVRGCOUNT on page 354.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Trace mode" on page 129

FSCAN_TRACE_AVRGCOUNT?
FSCAN_TRACE_AVRGCOUNT <trace average count>

Gets or sets the trace average count of the "RF Spectrum" mode.

Parameters:
<Trace average Range: 0to 100
count>

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Average Count" on page 129

9.8.2 Retrieving RF spectrum results

The following commands are required to retrieve results from RF Spectrum measure-
ments.

FSCAN _GETSPECT ... ittt ettt et e e e s e e e e e e e e s e r s enana e 342
FSCAN_GETSPECT

All measurement values are returned as one comma-separated string in "RF Spec-
trum" mode.
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IF spectrum mode

Parameters:

<Trace Data> Measurement values
Default unit: dBm

<State> READY.

The command was executed successfully.

IF spectrum mode

The following commands are required to configure and perform measurements in the
IF Spectrum mode. They are only available if the R&S EVSG-K10 RF spectrum analy-
sis option is installed.

e Configuring IF SPeCtrum mMeasUremMENtS..........cccoeeieciiiiiiiiiieee e e e 343
e Retrieving IF Spectrum reSUIS........ccciiiiiiii e 347

Configuring IF spectrum measurements

The following commands are required to configure IF Spectrum measurements.

MODE _IFSPECT .. veveteeeeeeeeeteteeereseseseeeeeseeseeseseseateseseseseseseesesseeesessse st et eseneseeesaeseeeeeneenens 343
IFSPECT _ATTMODE. ... eststeteteteteseeeeeeeeeeeeeseeeeeseetereseseeessesesesesssssessesteseseseseseesesesesesseseses 344
IFSPECT _FREQRF?....vveteteeeeeeeeetsteeesreseesesesessssessetssesesesaseesesesessssssestatassesessssesesesnesenes 344
IFSPECT _FREQRF ... eeeteeeeeeeeeeteeeeseseststeseseseseseesesesesesseseststasesesesesseseeesesesessesestassssnaens 344
IFSPECT _FREQ_SPAN?. .o teteeteeeeeeeeeeeeeeetetee e seseseeseseesesesestsestesesesaseesesesesesseseseeseseseneens 344
IFSPECT _FREQ. SPAN ... teeeteeeeteteeeeeeeeseeeeteeeseseseeeeesesesesesesesessesesesseesesesesseeseseassesenaens 344
IFSPECT_GRID_YRANGE_DB?....ceeeeeeeeeeeuereeeereseetesesesesssesesesssesesesseseseseseseeseseesesesesenes 344
IFSPECT_GRID_YRANGE_DB.....vveeeeeerereseeeeueeeessseseseeesteseseseseseesesessssssessssssssesesesssenenes 344
IFSPECT_REFLEVEL?..eeteeeeueteeeeeeeeeeeeseeseserseesesessessssssetesssesesesessesesessssenestasasesesesesnenens 345
IFSPECT _REFLEVEL .. teteteteteeeeeeeeeeeeeeesesestetesesesesessesesesesssseseststasesesesessesesssesesesssseseasaes 345
IFSPECT_RES_BW?2..evveteteeeeeereseeteteseseseeseseessesssseseseseesesesseseseseessessssesestssesseseeseseneesens 345
IFSPECT _RES_BW...eeeeeeeeeeeeeseeeeeesesesesseseeeseseesesessesesesessesessseesesesesseseeeeeseseseseeneseneseon 345
IFSPECT_RESBW_AUTO?. o eeeeeeeeeeeeeeeeeeseseeeesesesseeeseeessseseseseeeeseneseseseeseessseneseesenenennes 345
IFSPECT_RESBW_AUTO .eteteeeeeeeeeeeeeeeeeseseseeseseseseeseesssessssessstasasesesesessesessesssesessasanenans 345
IFSPECT_TRACE_IMODE?.....veveeeeeeeeeeeveseseeeeeeeeeeseseseetesesesesseseeseseseesesesestesaseseseneseenens 346
IFSPECT_TRACE_IMODE. ... .ctitsesteteteteseeeeeeeesaeesesesesestesesesesesseseesseseseeststeteseneseeseseneseens 346
IFSPECT_TRACE_AVRGCOUNT?......vveveveteeeeeeseeteteseseseseeseeeseseseeseseseeseseseseesssesesesesnenenes 346
IFSPECT_TRACE_AVRGCOUNT . .....vveveeeeeeeeeeeesesteeesseseeasseeeessesseseseseseesseseesenesenessssesens 346
MODE_IFSPECT

This command switches the instrument to the "IF Spectrum" mode.

Return values:
<State> READY.
The command was executed successfully.

User Manual 1178.6410.02 — 08 343



R&S®EVSF1000 Remote commands

IF spectrum mode

IFSPECT_ATTMODE <Mode>
Selects the attenuation of the "IF Spectrum" mode.

Parameters:
<Mode> AUTO
Automatic attenuation

LN

Low noise attenuation
NORM

Normal attenuation

LD
Low distortion attenuation

<State> READY.
The command was executed successfully.

Manual operation: See "RF Att" on page 68
See "RF Mode" on page 69

IFSPECT_FREQRF?
IFSPECT_FREQRF <Freg>

Gets or sets the RF frequency in "IF Spectrum™ mode.

Parameters:

<Freqg> RF frequency
Default unit: kHz

<State> READY.

The command was executed successfully.

Manual operation: See "RF Freq" on page 131

IFSPECT_FREQ_SPAN?
IFSPECT_FREQ_SPAN <Freg>

Gets or sets the span frequency in "IF Spectrum" mode.

Parameters:

<Freg> Span frequency
Default unit: kHz

<State> READY.

The command was executed successfully.

Manual operation: See "Span" on page 131

IFSPECT_GRID_YRANGE_DB? <Range>
IFSPECT_GRID_YRANGE_DB <Range>

Gets or selects the range of the y-axis in "IF Spectrum" mode.
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Parameters:
<Range> 10_DB |20 _DB|30_DB |40 DB |50 DB |60 _DB |80 DB |
100_DB | 120_DB

Return values:
<State> READY.
The command was executed successfully.

IFSPECT_REFLEVEL?
IFSPECT_REFLEVEL <Frequency>

Gets or sets the reference level of the "IF Spectrum" mode.

Parameters:
<Freq> Ref Level

Default unit: dBm
<State> READY.

The command was executed successfully.

Manual operation: See "Ref Level" on page 132

IFSPECT_RES_BW?
IFSPECT_RES_BW <Bandwidth>

Gets or sets the resolution bandwidth for "IF Spectrum™" mode.

Parameters:

<Bandwidth> 200K | 100K | 50K | 25K | 12K5 | 6K2 | 3K1 | 1K6 | 800 | 240K |
120K | 60K | 30K | 15K | 7K5 | 3K75 | 1K87 | 937 | 468 | 234 |
117 | 12K | 6K | 3K | 1K5 | 750 | 375 | 187 | 94 | 47 | 23.4 | 11.7 |
1K2|600|300|150|75|37.4|18.7|9.4|4.7]2.3]|120.0 |
60.030.0|15.0|7.5]3.7119]0.9|0.5

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "RBW" on page 132

IFSPECT_RESBW_AUTO?
IFSPECT_RESBW_AUTO <Mode>

This command gets or sets the mode of specifying the resolution bandwidth in "IF
Spectrum” mode.

Parameters:

<Mode> AUTO
Set resolution bandwidth automatically.
MANUAL

Set resolution bandwidth manually.
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "RBW" on page 132

IFSPECT_TRACE_MODE?
IFSPECT_TRACE_MODE <Trace mode>

Gets or selects the trace mode of the "IF Spectrum" mode.

Parameters:

<Trace Mode> CLWR
Overwrite mode (default): the trace is overwritten by each sweep
AVRG

The average is determined over several sweeps
The number of averaging procedures is defined by
FET TRACE AVRGCOUNT on page 354.

MAXHOLD

The maximum value is determined over several sweeps and dis-
played. The R&S EVSF1000 saves each trace point in the trace
memory only if the new value is greater than the previous one.
The number of evaluated sweeps is defined by

FET TRACE AVRGCOUNT on page 354.

RMS

The RMS value for each trace point over several sweeps is
determined and displayed.

The number of evaluated sweeps is defined by

FFT TRACE AVRGCOUNT on page 354.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Trace mode" on page 129

IFSPECT_TRACE_AVRGCOUNT?
IFSPECT_TRACE_AVRGCOUNT <trace average count>

Gets or sets the trace average count of the "IF Spectrum" mode.

Parameters:
<Trace average Range: 0to 100
count>

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Average Count" on page 129
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9.9.2 Retrieving IF spectrum results

9.10

9.10.1

The following commands are required to retrieve results from IF Spectrum measure-
ments.

IFSPECT _GETSPECT ..ottt s 347

IFSPECT_GETSPECT

All measurement values are returned as one comma-separated string in "IF Spectrum"
mode.

Parameters:

<Trace Data> Measurement values
Default unit: dBm

<State> READY.

The command was executed successfully.

AF spectrum mode

The following commands are required to configure and perform measurements in the
AF Spectrum mode. They are only available if the R&S EVSG-K11 AF spectrum analy-
sis option is installed.

e Configuring AF spectrum measurements..........cccceceiiiieieiiiee e 347
o Retrieving AF SPeCIrum reSUItS..........cooiiiiiiiiieeecrrre e eeeens 354

Configuring AF spectrum measurements

The following commands are required to configure AF Spectrum measurements.

MODE_FF T teteteteeeeeeeeeeeeeeeee et et et s eneseeeesesesssseee et et eneseseseesesesesessene et eneneseseneeaeeseeseeesseneenans 348
FET _ATTIMODE?. .. ettt eeeeeeeeeet et eeeseseseeseseseseseese st et et en s seseeseseseseseeneneseaneneneseens 348
FT _ATTIMODE ...ttt teteeeeeeeeeeeeeeeee st et eter s seeseseaesseseee et st eeeeeseseesesesesessene st st seesesesaseenenes 348
FET_BB_AF_BW_KHZ?.c..eeveveeeeeeeeeeeteteteeeeeeeeeeeeeseeeeseseeestesesesasesseseeeseseesesesteeesesaseseenenens 349
FET BB AF_BW_KHZ. . veveeeeeeeeeeeeeeeeeeeeseseeeeeseeeeeeeaeseseeseseseseseeseessessesssesessesasaseseseeeeeeens 349
FET BB _IF_BW_KHZ?:oeeeeeeeeeeeeeeeeeeeee e e eeeeeeseseanenenseeee e eeeeeesesese st enenenneseseenennenenenens 349
FET BB _IF_BW_KHZ..vveveeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeesesess s eeesesesseseseasanessesseseeeeseseeseseseanns 349
FFT_BB_LFIN_DCOFFSETV?..eeeeetreeeeeeeeeeeeessseeseeseesesesseeessesessssessesssssesesesessesesessssenes 349
FFT_BB_LFIN_DCOFFSETV. e eteteteeeeerereeeeseeeesesesessststesesesessesssesessssssessssesesessessesssesessens 349
FFT_FREQ_CENTER?. . v veveteeetetsteteteseseseeueseeseesesseseststesesseseesesesessssseseeseseeseseseseeseseseneens 350
FFT_FREQ_CENTER ...t et ttttetetetetetteseseseeteseseesesesestssessesesassesesessesesesestesasesesesessenesennesens 350
FET _FREQ SPAN?. ottt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeeseeeeeeeseseaeeaseseseseeeeeseseeeeeeeeeesesesaseenes 350
FET _FREQ. SPAN .. eeeeeeeteteeeeee e e et eeeeeees s seeeeeeeeeeeeeseee st st es s s eseeseeeseeeeseseseeeeeenenenneeeens 350
FFT _FREQ START 2. covveveeeteeeeeeseeeesesseseeeeseseeesesssse st st eseseseseeaeseseseseseseesesseseneneseeeeneseneens 350
FFT _FREQ START .. eveteteteeeeeteteteteseseseeeesesesessssestatatessesesaesesesesessssestetetaneseseseesenesesnesens 350
FFET _FREQSTOP?. teeteeeeeeeeeeeeeeeeeseseetesseseseesesesesesessesteteseseseesesesesesesneeteeseessesseesesenesnens 350
FET _FREQSTOP .. teteeeeeeteeeeeeeeetetsteeeseseseeseseseeseseseeteeeeesesaeseseseseseese st st esesesesesseseneseenenenes 350
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FET _FREQRF?. e teteeueeeeeeeeeeetetetetesesseseesesesesssseseatatetesesesassesesesessenestetataseseseseeeenenennseens 351
FFT _FREQRF ..t teteeeeteteeeeeeeeeeeeeteseseseeeeeeeeseeeesesesteteseeseeseseeesesesasseseeesseseeeeseseeeseeneseses 351
FFT_GRID_YRANGE _DB?....teteteteteeeeeeeeeeeeeeesesesestesesesesseaessessseseseseseasesesesesseseeeensssnesenes 351
FFET_GRID_YRANGE _DB...eteeeteteeeteeeeeeeeeeeeeeeeesesesteeessesesesssesessesssseseseseeseseseseseeeeesesesesens 351
FFT_GRID_YRANGE_V72..eeeeeeeeeeeeeeeeeeeeeeteseeeeeseeseeeseeseseseeteseeseseseseseeseseeseeseseseeseneseeeseon 351
FFET_GRID_YRANGE_V...vveeeeeeteteteeeeeseseeeeeseseesesestasesessesessesseesessssssessesesseseesesessensnenens 351
FET _IF _BW_KHZ?: et eteeeeeeeeeeeeeeeee st et et en e eeeseeeeeeesee et et et s s eseeaesesesssesseeteteneseseseeeeneseseeeens 352
FET _IF BW_KHZ ottt eeee et ee et et ee e e eaeeeaeeeseeee st st et s s seeseseseseeeses et et eeesesenesaenenes 352
FET _RESBW_AUTO?. o1 eeeteteteeeeeeeeeeeeeeeeestseeeeesesessesesessssesesesesessesesesaesesenesssseneseseseeesenas 352
FET _RESBW_AUTO . teeeteteteeeeeeeeeeeeeeeseeeeeseesesesesaeesseseessesseseeeseseesesesasesseseesessneseessesesees 352
FET_RESBW_FIX_KHZ .. eteeeeeeeeeeeeeeseeseeeeeneeeeeeeeseeseesseseeesessesesessesassneeseseesasanesseseseneenns 352
FET_RESBW_FIX_KHZ. v vveeveveeeteeeeeeeeseeeseesesassseesessesaseseessseseesesseesaesssssessessseseesssesessennes 352
FET _RFLF _INPUT 2.ttt ee e eeeeteeee s s s eeeseseseseeseee st eneseseneseesesenesssneneeeasenenenenen 353
FET _RFLF _INPUT .ttt e teteeeeeeteeeeeeeeseeteteeesesesesaesesesesessssessetseesesesesassesesessesenestesaeenenees 353
FFT_TRACE_IMODE?. ... teteteeeeeteeeeeeeeeeseeesesteteseseseseseesesesessesestataeesesesesseseeeseseeseseseaees 353
FFT _TRACEMODE ...t vtteeeeeteteteeeeseseeeeeeeeeeeeeseseaestesesesesaeseseseesesese st st seesesaseseseenesennenenes 353
FFT_TRACE_AVRGCOUNT?. ... cvveteeeeeeseeeeteeeeeseseeeeesesesesesesesssseseseeseesesenesssesesseseseseseens 354
FFT_TRACE_AVRGCOUNT .....vvseeeeeereeeeeeeeeeeseeeeeeseseeeeseseesesssesesessesesseesssesessesesesssseseenees 354
MODE_FFT

This command switches the instrument to the "AF Spectrum" mode.

Return values:
<State> READY.
The command was executed successfully.

FFT_ATTMODE?
FFT_ATTMODE <Mode>

This command selects the attenuation mode of the "AF Spectrum" mode.

Parameters:
<Mode> COUPLED
Coupled attenuation

LN

Low noise attenuation

NORM

Normal attenuation (0 dB attenuation)

LD
Low distance attenuation

Return values:
<State> READY.
The command was executed successfully.

Example: FFT ATTMODE LD

Manual operation: See "RF Att" on page 68
See "RF Mode" on page 69

User Manual 1178.6410.02 — 08 348



R&S®EVSF1000 Remote commands

AF spectrum mode

FFT_BB_AF_BW_KHZ? <Bandwidth>
FFT_BB_AF_BW_KHZ <Bandwidth>

This command gets or sets the bandwidth for LF input (AF mode) in "AF Spectrum"

mode.

Parameters:

<Bandwidth> 0.5KHZ | 1.5KHZ | 3KHZ | 5KHZ | 9KHZ | 12.5KHZ | 18KHZ |
25KHZ
IF bandwidth

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "AF In BW" on page 139

FFT_BB_IF_BW_KHZ? <Bandwidth>
FFT_BB_IF_BW_KHZ <Bandwidth>

This command gets or sets the IF demodulation bandwidth for AM input in "AF Spec-

trum" mode.

Parameters:

<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ
If bandwidth

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW AM" on page 140

FFT_BB_LFIN_DCOFFSETV? <Power>
FFT_BB_LFIN_DCOFFSETV <Power>

This command gets or sets the reference power for LF input in "AF Spectrum" mode.
This value is used to determine the modulation depth and corresponds to the DC
power of the AF signal.

Parameters:
<Power> Reference DC power of the AF signal

Default unit; V

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "DC Reference" on page 72
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FFT_FREQ_CENTER?
FFT_FREQ_CENTER <Frequency>

Gets or sets the FFT center frequency in "AF Spectrum" mode.

Parameters:

<Frequency> Value of the FFT center frequency.
Default unit: kHz

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "AF Center" on page 138

FFT_FREQ_SPAN?
FFT_FREQ_SPAN <Frequency>

Gets or sets the FFT span frequency in "AF Spectrum" mode.

Parameters:

<Frequency> Value of the FFT span frequency.
Default unit; kHz

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "AF Span" on page 138

FFT_FREQ_START?
FFT_FREQ_START <Frequency>

Gets or sets the FFT start frequency in "AF Spectrum" mode.

Parameters:

<Frequency> Value of the FFT start frequency.
Default unit: kHz

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "AF Start" on page 139

FFT_FREQSTOP?
FFT_FREQSTOP <Frequency>

Gets or sets the FFT stop frequency in "AF Spectrum" mode.

Parameters:
<Frequency> Value of the FFT Stop frequency.

Default unit; kHz
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "AF Stop" on page 139

FFT_FREQRF?
FFT_FREQRF <Freqg>

Gets or Sets RF frequency in "AF Spectrum" mode.

Parameters:
<Freq> FFT RF frequency

Default unit: <kHz>

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "RF Freq" on page 138

FFT_GRID_YRANGE_DB? <Range>
FFT_GRID_YRANGE_DB <Range>

Gets or selects the range of the y-axis in "AF Spectrum" mode.

Parameters:
<Range> 10_DB |20 DB |50 DB | 100 _DB

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Y-Range" on page 140

FFT_GRID_YRANGE_V? <Range>
FFT_GRID_YRANGE_V <Range>

Gets or selects the range of the y-axis in V for LF input in "AF Spectrum" mode.

Parameters:
<Range> 100_mV | 200_mV |500_ mV|1 V|2 V|5V

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Y Range" on page 142
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FFT_IF_BW_KHZ? <Bandwidth>
FFT_IF_BW_KHZ <Bandwidth>

This command gets or sets the IF demodulation bandwidth for RX input in "AF Spec-

trum" mode.

Parameters:

<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ
RX bandwidth

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW" on page 139

FFT_RESBW_AUTO? <Mode>
FFT_RESBW_AUTO <Mode>

This command gets or sets the mode of specifying the resolution bandwidth in "aF
Spectrum" mode.

Parameters:

<Mode> AUTO
Set resolution bandwidth automatically.
MANUAL

Set resolution bandwidth manually.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "RBW" on page 139

FFT_RESBW_FIX_KHZ? <Bandwidth>
FFT_RESBW_FIX_KHZ <Bandwidth>

This command gets or sets the resolution bandwidth for RX input in "AF Spectrum"
mode.

Parameters:

<Bandwidth> 100K | 50K | 25K | 12K5 | 6K2 | 3K1 | 1K6 | 800 | 240K | 120K |
60K | 30K | 15K | 7K5 | 3K75 | 1K87 | 937 | 468 | 234 | 117 |
12K | 6K | 3K | 1K5 | 750 | 375|187 | 94 | 47 | 23.4 | 11.7 | 1K2 |
600|300 150|75|37.4]18.7|9.4|4.7]2.3]120.0|60.0 |
30.0|15.0|7.5]13.7|119]0.9]0.5

RX input resolution bandwidth
Default unit: kHz
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "RBW" on page 139

FFT_RFLF_INPUT? <Type>
FFT_RFLF_INPUT <Type>

Gets or sets the type of input for the "AF Spectrum" mode.

Parameters:

<Type> RX_IN
RX input
LF_IN

Baseband input

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Input RF/LF" on page 63

FFT_TRACE_MODE?
FFT_TRACEMODE <Trace Mode>

Gets or sets the trace mode of the "AF Spectrum™ mode.

Parameters:

<Trace Mode> CLWR
Overwrite mode (default): the trace is overwritten by each sweep
AVRG

The average is determined over several sweeps
The number of averaging procedures is defined by
FET TRACE AVRGCOUNT on page 354.

MAXHOLD

The maximum value is determined over several sweeps and dis-
played. The R&S EVSF1000 saves each trace point in the trace
memory only if the new value is greater than the previous one.
The number of evaluated sweeps is defined by

FET TRACE AVRGCOUNT on page 354.

RMS

The RMS value for each trace point over several sweeps is
determined and displayed.

The number of evaluated sweeps is defined by

FET TRACE AVRGCOUNT on page 354.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Trace mode" on page 129
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9.11

9.111

AF time domain mode

FFT_TRACE_AVRGCOUNT?
FFT_TRACE_AVRGCOUNT <trace average count>

Gets or sets the trace average count of the "AF Spectrum" mode.

Parameters:
<Trace average Range: 0to 100
count>

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Average Count" on page 129

Retrieving AF spectrum results
The following commands are required to retrieve results from AF Spectrum measure-
ments.

[l I = ST = 3 PP 354

FFT_GETSPECT
All measurement values in dBm are returned as one comma-separated string.

Return values:
All values Shows all spectrum values.

Manual operation: See "IF spectrum preview" on page 52

AF time domain mode

The following commands are required to configure and perform measurements in the
AF Time domain mode. They are only available if the R&S EVSG-K11 AF spectrum
analysis option is installed.

e Configuring AF time domain measurements...........cccceeeeeeeeiieeeeeeeceeee 354
e Retrieving RF spectrum reSUIS..........uuuiiiiiiiicic e 360

Configuring AF time domain measurements

The following commands are required to configure AF Time Domain measurements.

MODE_SCOPE. .....eteeueeeueeeeseseeeststesesesseeesesesssseseststesesessessesesesessssestetetasesseseseesereseesens 355
SCOPE_ATTMODE ....vveveeeeetetetsereeeeeeeeeseeseesesesteteseseseseesesesessssesteteteseseseseseeseseeeeseneseasaes 355
SCOPE_BB_AF_BW_KHZ?. e teeeeeeeeeeeeeeeeteeeteeesesseeseseesesssseeseseeseseseseesesesesesssseeessesenesaees 356
SCOPE_BB_AF_BW_KHZ. .. eeeeeeeeeeeeeeeeeteteeeeeseseeaeeesessesesestseeseseseseesesesesesseseseseesseseenenes 356
SCOPE_BB_IF_BW_KHZ?: v eeeeeeeeeeeeeeeee e eeeeeeeeeeeeeseseseetseeseseseseeesseseeseseneseasssaseseseseeeeens 356
SCOPE_BB_IF_BW_KHZ. .o eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseseseeseseseeaeeeeesesesese st et eneneneseenenennenenes 356
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SCOPE_BB_LFIN_DCOFFSETV?...vveveesteteteeeeeserseeseuessesssssesestesessessesesesesessesesssseseseseens 356
SCOPE_BB_LFIN_DCOFFSETV......vevteresteteteeeeeseseeeeesseseeseseseesessessseesessssssssesesesseseseseenenes 356
SCOPE_FREQRF ... eeeeteteeeeeeeeeeeeeseseseseeteseseseseeseaesseseeeetseetessesesaeseseeesseneaeeeseeseseneseenenes 357
SCOPE_FREQRF ... etteteteteseeeeeeeeeseseseseatesseseseseseeeseseseeeaeseeeesasasesesseeseeeneseeeseeesesenesaens 357
SCOPE_IF_BW_KHZ?. . eeeeeeeeeeeeeeeeeeeee e e e eseseetenenesessesee e seeeseseseseesenennenseeeeeneeeenens 357
SCOPE_IF_BW_KHZ. v veeeeeteeeeevereeeeeeeeeeeeeeeeeeeeeseeseseneseesesesesesessesesestssessenessesesesesnssenesees 357
SCOPE_REFLEVEL?. .. etttteeeeeeeeeeeeeeeeeeesesteseseseseesesesssessseessseaseseseseseesesesesessseeasesesennes 357
SCOPE_REFLEVEL....tteteteteteseeeeueeeeseessesssestesesesesaesesesssssssssstsesseseseseseesesesesssneseseseesesaes 357
SCOPE_RESBW_FIX_KHZ? ... eeeeteteeeeeeeeeeeseseseeeeseseeeeeeeeseseseesesesessessesessesesseeseseesesesessaes 357
SCOPE_RESBW._FIX_KHZ. . eeetetteeereeeeeeeeeeeseeeseeeeeseeesseseseeseseesesseeseseseseessesasesseneeennens 357
SCOPE_RFLF_INPUT?....e e teeeeeeeeeseeeeeeeeeeeeseseseeeseeneseseseseeeesesesseseseseeseneneneseseeneneeeesens 358
SCOPE_RFLF_INPUT ..vtsesesteteteeseseeeeseseesesesestesesseseseesesesessessseseeeesesneseseesesesesnesens 358
SCOPE_TIMEDIV_RF2....veeeeeeeeteeeteeereseseeeeeeeeesesestateseseseseseesssesessseeseetesessessseeesesseenens 358
SCOPE_TIMEDIV_RF ..viveeteeeeeeteteteeeseseeeeeeueseesesesteseseseseesesesssesssssstseesesessaesesesesnssenessaes 358
SCOPE_TRIGLEVEL_RFPCT?:eeteteeeeuereeeeseseseetetesesessesesesesessssesessesesesassesesesssseseassessesens 359
SCOPE_TRIGLEVEL_RFPCT e.tteteteteteeeeueseeseseseseseseseessseseesesessssssssesessssseseseseesesessesens 359
SCOPE_TRIGSLOPE?. ...ttt eeeeeeeeeeseseeeeteeeseeseseseeseseeseseseseseseeseseseseeesseseseeseseseasasesesaens 359
SCOPE_TRIGSLOPE. .....eeeeeeeeeeeeeeeeseseseetereseseseeeeeeesesesesesteteseseseseeeeseeseseseseeessesesenseenenes 359
MODE_SCOPE

This command switches the instrument to the "AF Time Domain" mode.

Return values:
<State> READY.
The command was executed successfully.

SCOPE_ATTMODE <Mode>
This command selects the attenuation mode of the "AF Time Domain" mode.

Parameters:
<Mode> COUPLED
Coupled attenuation

LN

Low noise attenuation

NORM

Normal attenuation (0 dB attenuation)

LD
Low distance attenuation

Return values:
<State> READY.
The command was executed successfully.

Example: SCOPE_ATTMODE LD

Manual operation: See "RF Att" on page 68
See "RF Mode" on page 69
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SCOPE_BB_AF_BW_KHZ? <Bandwidth>
SCOPE_BB_AF_BW_KHZ <Bandwidth>

This command gets or sets the bandwidth for LF input in "AF Time Domain" mode.

Parameters:

<Bandwidth> 0.5KHZ | 1.5KHZ | 3KHZ | 5KHZ | 9KHZ | 12.5KHZ | 18KHZ |
25KHZ
IF bandwidth

Default unit; kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "AF In BW" on page 139

SCOPE_BB_IF_BW_KHZ? <Bandwidth>
SCOPE_BB_IF_BW_KHZ <Bandwidth>

This command gets or sets the IF demodulation bandwidth for LF input in "AF Time
Domain" mode.

Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ

RX bandwidth
Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "IF BW" on page 147

SCOPE_BB_LFIN_DCOFFSETV? <Power>
SCOPE_BB_LFIN_DCOFFSETV <Power>

This command gets or sets the reference power for LF input in "AF Time Domain"
mode. This value is used to determine the modulation depth and corresponds to the
DC power of the AF signal.

Parameters:
<Power> Reference DC power of the AF signal

Default unit: V

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "DC Reference" on page 72
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SCOPE_FREQRF?
SCOPE_FREQRF <Freqg>

This command gets or sets the RF frequency in "AF Time Domain ".
Parameters:
<Freqg> RF frequency
Default unit: <kHz>
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "RF Freq" on page 147

SCOPE_IF_BW_KHZ? <Bandwidth>
SCOPE_IF_BW_KHZ <Bandwidth>

This command gets or sets the bandwidth for RX input in "AF Time Domain" mode.
Parameters:

<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ | 18KHZ | 25KHZ | 36KHZ |
50KHZ

RX bandwidth
Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "IF BW" on page 147

SCOPE_REFLEVEL?
SCOPE_REFLEVEL <RefLev>

This command gets or sets the reference level of the "AF Time Domain" mode.

Parameters:

<ReflLev> Set the reference level.
Default unit: <dBm>

Return values:

<State> READY.
The command was executed successfully.

SCOPE_RESBW_FIX_KHZ? <Bandwidth>
SCOPE_RESBW_FIX_KHZ <Bandwidth>

This command gets or sets the resolution bandwidth for RX input in "AF Time Domain"
mode.
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Parameters:

<Bandwidth> 200K | 100K | 50K | 25K | 12K5 | 6K2 | 3K1 | 1K6 | 800 | 240K |
120K | 60K | 30K | 15K | 7K5 | 3K75 | 1K87 | 937 | 468 | 234 |
117 | 12K | 6K | 3K | 1K5 | 750 | 375 | 187 | 94 | 47 | 23.4 | 11.7 |
1K2 | 600 | 300|150 |75|37.4|18.7|9.4|4.7]2.3]|120.0 |
60.0|30.0|15.0|7.5|3.7|19]0.9]0.5
RX input resolution bandwidth

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

SCOPE_RFLF_INPUT? <Input>
SCOPE_RFLF_INPUT <Input>

Configures the input source for the receiver in "Scope" mode.

Parameters:

<Input> RX_IN
RF input from RX 1 In/RX 2 In connectors on the front of the
R&S EVSF1000
LF_IN
An AF or low frequency signal is provided at the LF In input con-
nector on the rear side of the R&S EVSF1000.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Input RF/LF" on page 63

SCOPE_TIMEDIV_RF?
SCOPE_TIMEDIV_RF <time/div>

This command gets or sets the Time/Div for RF input in "AF Time Domain" mode.

Parameters:
<time/div> Set value for the Time/Div for RF input.

100_MS

Sets the value to 100 ms.
50_MS

Sets the value to 50 ms.
20_Ms

Sets the value to 20 ms.
10_MS

Sets the value to 10 ms.
5 MS

Sets the value to 5 ms.
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2 _MS
Sets the value to 2 ms.
1_MS
Sets the value to 1 ms.

500_US
Sets the value to 0.5 ms.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Time/Div" on page 150

SCOPE_TRIGLEVEL_RFPCT?
SCOPE_TRIGLEVEL_RFPCT <Trig level>

This command gets or sets the trigger level for RF Input of the "AF Time Domain"
mode.
Parameters:
<Trig level> Set trigger level.
Range: -100 to 100
Default unit: <%>

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Trigger Level" on page 151

SCOPE_TRIGSLOPE?
SCOPE_TRIGSLOPE <Trigger edge>

This command gets or selects the trigger edge for RF Input of the "AF Time Domain"

mode.
Parameters:
<Trigger edge> POSITIVE
Sets positive SCOPE trigger slope.
NEGATIVE
Sets negative SCOPE trigger slope.
BOTH
Sets positive and negative SCOPE trigger slope.
<State> READY.

The command was executed successfully.

Manual operation: See "Trigger Edge" on page 151
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9.11.2 Retrieving RF spectrum results

The following commands are required to retrieve results from AF Time Domain mea-
surements.

SCOPE_GETMEAS.... .ot 360

SCOPE_GETMEAS

All measurement values in % (RF Input) or in mV (BB Input) are returned as one
comma-separated string.

Return values:
All values Shows all measured values.

9.12 Data management

The following commands are required to configure data streaming and recording.

L I B 7= 7= =Y oto ) (o |1 o TR 360
@ Data Streaming........ccooiiiiiii e —————————— 365
e Results for data streaming......... ..o 367

9.12.1 Data recording

The following commands are required for data recording.

CLEARACTIVELIST vt steteeetet ettt seeeeeeeeseaeesesestatesesesesesaesesesesessesestatesenesesesesseneseenenenes 361
DL START ot ettt teeeeteeeeeeeeeeee st et et s e eeseeeeeeeeseeeeee et et et et eeseseeseseeeeee et et ne et e neneeaeseseeeeeeneeens 361
DL STOP ettt eeeeeee e eeeeeaeeeeeeeeee et st st et et sese et eseeeeesee et et et et e aeeseee et et eseeee et et et e e eesneeeneeereeeens 361
GETACTIVELIST et eeeeeeeee e eeeeeeee e e seseeeeeeeeeeeeeseseeteeseseseeseeeeseseseseaeseeeeseseseseeseseesenesesees 361
GETDATA_FROM _ACTIVELIST ..vveeeeseeeeteteseeseseeeeeeeseseseseesenesesseseeesseseseeseseseesesenneens 362
GETDLTIME?. .. vveveeeeeeeeeeeeseeteeereseseeeeseeeeeeeeeeee st st et s s enesesesseeessssese st et eeesenneseeaeseseeeenenenens 362
GETFREEMEMORY ...eveveveeeeeeeeeeetetetesesereeeesesessssssessesetesesesesessesesesesssssstatesesesesnesnenenes 362
GETLISTDATA vttt teeeeteeeeeeeeeeeeeeeseet st et esesereseeseseseeeese st et et s eseseeseseseseseeeesestesseseesenesenenns 362
GETLISTSIZE v vvveveeeeeeseeeeee e eeeeeeeaeeeeeseeeeee st st eeeseseseeseseeeeeseeee et st seeeseseeeeneneeeeseneneseseseeaes 363
CLEARALLLISTS ..ttt eveteteteeeeeeeeseeeeeeseseseeaeseeeeeseseese st st eeesseseesesesesseeseeseseseeeseseseeneseseeeens 363
SETUP:GBAS._PPS_SOURCE?. ..o etteeeeeeeeeeeeseeeseeseeseeseseseseseeeseseessesestseesseseseseeseesesenes 363
PPSSMA_TRIG_SOURGCE........veveeeeeeseetesereseeeeeeeeseeesesesesessesesesesseseesessssssesessssesesenssenenes 363
RECIQ. v teteeeerseeeeeeeeseeeeeese st et et esesesesseeesesesesseseatatesesesesseseseeeseseseene et eneneneeaeseseneenenenens 363
SAVEACTIVELIST2USB. ... veeeeeeteteteeeeeeeeeeeseseesesestetesesesesaesesssessesestseesesenseesesesesssnenessees 364
SELECTLISTPARAM. ..o eeteteteeeeeeseeeeeeseeeeseseseeteseseseseseesesesesessesesteteseseseesenesesesnsseseseseasaes 364
SETACTIVELIST oo eteteeeeeeeeteeeeeeeeeeet st st s s seeeeseseseeeeseee et st et eeesasessesesesesseneseeeseseeesareseenenes 365
SETDLTIME ..ttt eeeteeeeeeeeeeeeseeeeeeseseseseeeeeeeseseseseseseseseseeseseseeeesesesesessesesessenseeseseeseseseaeaes 365
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CLEARACTIVELIST
This command clears the currently active list. All entries are deleted.

Return values:
<EventResult> READY
Command was executed successfully

ERROR
An error occurred; command was not successful

Example: SETACTIVELIST 2

Defines list 2 as the active list.
CLEARACTIVELIST

Clears list 2.

Manual operation: See "Clear List" on page 202

DL_START

Starts logging data for the active RX board and the currently selected parameters until
the DI. STOP command is executed. The data received from the active RX board is
stored internally.

To reduce the amount of logged data, restrict it to specific parameters.

Return values:
<EventResult> READY.
The command was executed successfully.

ERROR
An error occurred; command was not successful.

DL_STOP
Stops logging data.

Return values:

<EventResult> READY

Command was executed successfully

ERROR

An error occurred; command was not successful
Usage: Event
GETACTIVELIST

This command returns the number of the currently active data logger list.

Return values:
<ListNo> integer
List number
Range: 1 to 999
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Example: SETACTIVELIST 2
Sets list 2 as the active list.
GETACTIVELIST
Queries the number of the active list.
Result:
2

Manual operation: See "List" on page 202

GETDATA_FROM_ACTIVELIST <start index>,<stop index>

Exports the selected data lines of the active data logger list.

Parameters:
<Start index> Specifies the data line of the data logger list to start with.
<Stop index> Specifies the data line of the data logger list to stop with. A stop
parameter of -1 exports the data logger list to the end.
GETDLTIME?
Gets the data logger time for the current mode: "ILS LOC", "ILS GP", "ILS MB", "VOR",
or "COM".
Parameters:
<Time> Data logger time
Default unit: ms
Usage: Query only
GETFREEMEMORY

This command queries the amount of free storage space on the internal flash memory.

Return values:
<FreeMemSize> Default unit: MByte

GETLISTDATA <ListNo>
This command queries the contents of the selected list.

Setting parameters:
<ListNo> List number

Range: 1 to 9999

Return values:

<ListData> Contents of the list.

<EventResult> READY.
The command was executed successfully.
ERROR

An error occurred; command was not successful.
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GETLISTSIZE
This command queries the size of the active list.

Return values:
<NoEntries> integer
Number of entries in the active list.

Range: 0 to 1000 000

CLEARALLLISTS
This command clears all 999 lists. All entries are deleted in all lists.

Return values:
<EventResult> READY
Command was executed successfully

ERROR
An error occurred; command was not successful

Manual operation: See "Clear All Lists" on page 204

SETUP:GBAS_PPS_SOURCE?
PPSSMA_TRIG_SOURCE <Source>

Determines which input triggers data storage for ILS LOC, ILS GP, ILS MB, VOR and

COM modes.
Parameters:
<Source> PPS SMA
SMA input of the GNSS connector
PPS GPS
PPS input of the GNSS connector
RECIQ <State>

If enabled, the raw, unprocessed I/Q data is also recorded when you execute
DL START. This feature requires the R&S EVSG1-K25 1/Q data streaming option. 1/Q
data is available in ILS, VOR, MB, COM, and GBAS mode.

I/Q data is stored as a separate file with the same file name as the data list, but the
extension .iqg.

For details see Chapter 7.2.2, "I/Q data recording and streaming", on page 201.

Parameters:
<Sate> ON | OFF

Return values:
<EventResult> READY.
The command was executed successfully.
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ERROR
An error occurred; command was not successful.

Manual operation: See "Rec IQ" on page 204

SAVEACTIVELIST2USB <Filename>

This command copies the active list to a connected USB storage device as a . csv file.
The file name is set automatically (e.g 11z rx1 1ist9.csv).

Note that this command is time-consuming for long lists (max. 1 000 000 entries).
To reduce the amount of logged data, restrict it to specific parameters.
Parameters:

<Filename> string

Path, file name and extension of the file on the USB device to
which the data is stored: Note that a specified path must already
exist on the USB device, otherwise an error occurs.

Return values:
<EventResult> READY.
The command was executed successfully.

ERROR
An error occurred; command was not successful.

Example: SETACTIVELIST 2
//Defines list 2 as the active list.

SAVEACTIVELIST2USB

Manual operation: See "Export List to USB" on page 204

SELECTLISTPARAM <Params>
This command selects the parameters to be logged.
Parameters:

<Params> Set of parameters to be included in data log.

ALL

All parameters are selected for logging.

FULL

The selected parameters are compatible to EVS300.
MEDIUM

A reduced set of parameters is selected.

SHORT
A minimum set of parameters is selected.

Exarnple: //Select all parameters for logging
SELECTLISTPARAM ALL

Manual operation: See "Data selection (Sel, not GBAS/SCAT-I mode)" on page 203
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SETACTIVELIST <ListNo>
This command selects the active data logger list (to save measurement results).

Setting parameters:
<ListNo> integer
List number
Range: 1 to 999

Return values:

<EventResult> READY

Command was executed successfully.

ERROR

An error occurred; command was not successful.
Example: SETACTIVELIST 2
Usage: Setting only

Manual operation: See "List" on page 202

SETDLTIME <Time>

Sets the data logger time for the current mode: "ILS LOC", "ILS GP", "ILS MB", "VOR",
or "COM".

Parameters:
<Time> Data logger time

Default unit: ms

Return values:
<State> READY.
The command was executed successfully.

Data streaming

The following commands are required for data streaming.

Useful commands for streaming described elsewhere:

® (BAS:STREAM on page 331
GBAS:STOPSTREAM on page 331

Remote commands exclusive to data streaming:

GETDATADEF ..ottt 366
L I N ] 366
STREAM. ...ttt e e e 366
STOPSTREAM. ..ottt e e e e b e erraaaa e eees 367
MARKSTREAM.... e e e 367
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GETDATADEF

This command defines the data delivered by GETDATASET on page 366.

GETDATASET

This command creates the output of the current streaming measurement results for the
active board.

Return values:

<ActBoard> CH:1 | CH:2
The currently active receiver board for which the results are
returned.

<Data> Data for the active board as described by GETDATADEF
on page 366.

<State> READY.

The command was executed successfully.

STREAM <ParamSelection>, <RX Board>

Starts data streaming. In streaming mode, a measured data set is automatically sent to
the remote interface. The Meastime (see MEASTIME on page 231) defines how often
the data sets are produced. Every data set is preceded by the channel number.
Streaming can produce large quantities of output. It is mandatory to have a fast data
connection and an application that is able to handle the data.

For details on the output see Chapter 9.12.3, "Results for data streaming",
on page 367

Parameters:
<ParamSelection>  ALL
All values of the current measurement are send as comma-sep-
arated text, using current units.
FULL
Compatible to R&S EVS300.
MEDIUM
A fixed selection of parameters is exported.

SHORT
A short, fixed selection of parameters is exported.

<RX Board> 1
Data streaming is started for RX board 1.

2
Data streaming is started for RX board 2.

1+2
Data streaming is started for both RX boards.
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Return values:
<State> READY.
The command was executed successfully.

STOPSTREAM
This command terminates the data stream for both RX Boards.

Return values:
<State> READY.
The command was executed successfully.

MARKSTREAM
This command sets the s flag in the running stream output.

Return values:
<State> READY.
The command was executed successfully.

9.12.3 Results for data streaming

Which parameters and results are returned during streaming depends on the measure-
ment mode and the parameter selection.

The individual measurement results are described in the result views.

® Status flags
The "STIOCPMV" value contains status flags, if applicable:
® S: Start (started manually)
® T: Triggered (externally)

® [ Invalid

® O: Overload (RF input signal too high)

® C: Corrected (includes RF input correction factor)
[

P: PPS-synced
® M: Morse ID available
V: Valid signal (ILS LOC/GP and VOR only)

For compatibility reasons, the streaming results contain placeholders for all R&S EVSx
variants and options, regardless of whether the particular instrument supports or pro-
vides those results. If not applicable, the result remains empty.

®  ILS LOC MOAE.......coieieeeeeeteitittcieee et e e ettt e e e e e e e e et e ee e eeea s bbb seseeeeeaeaaaasaeeeeeees 368
L I LI R €1 10 To Yo /YRR 369
®  ILS MB MOGE.......ci ittt ettt et e ettt et ee s e e e e e e e aeaaaaeaeaenes 370
VL@ ] = 3 ¢4 oo [T SR 371
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I 010 11 I g (o 1o [ T 371
O GBAS MOGE.... e et e e e e e e e e e e anaas 372
I N1 D)1= 0 0T Yo [T TR 373
ILS LOC mode

All parameters

RX, STIOCPM, Index , Date, Time, FREQ[MHz], SINGLE[kHz], CRS UF,
CLR LF[kHz], LEVEL[dBm], AM-MOD./90Hz[%], AM-MOD./150Hz[%],

FREQ 90[Hz], FREQ 150[Hz], DDM(90-150) [1], SDMI[%],
PHI-90/150[°], VOICE-MOD.[%], ID-MOD.[%], ID-F.[Hz], ID-CODE,
ID-Per.[s], Last ID[s], DotLen[ms], DashLen[ms], DotDashGap[ms],
Lettergap([ms], LEV CLR LF[dBm], LEV CRS UF[dBm],
AM-MOD CLR LF/90Hz[%], AM-MOD CLR LF/150Hz[%],

FREQ 90 CLR LF[Hz], FREQ 150 CLR LF[Hz], DDM CLR LF(90-150)[1],
SDM CLR LF[%], PHI-90/150 CLR LF[°], AM-MOD CRS UF/90Hz[%],
AM-MOD CRS UF/150Hz[%], FREQ 90 CRS UF[Hz], FREQ 150 CRS UF[Hz],
DDM CRS UF (90-150) [1], SDM CRS UF[%], PHI-90/150 CRS UF[°],
PHI-90/90[°], PHI-150/150[°], ResFM90[Hz], ResFM150[Hz],

K2/90Hz [%], K2/150Hz([%], K3/90Hz[%], K3/150Hz[%], K4/90Hz[%],
K4/150Hz[%], THD/90Hz[%], THD/150Hz[%], AM240[%], GPS lat.,

GPS long., GPS alt[m], GPS speed[km/h], GPS date, GPS time,

GPS Sat, GPS Status, GPS Fix, GPS HDOP, GPS VDOP, GPS Und.[m],
Temp[°C], MeasTime[ms], MeasMode, LOC GP, ATT.MODE,
DemodOffset 1F, DemodOffset CRS, DemodOffset CLR, Autotune 1F,
Autotune CRS, Autotune CLR, IFBW Man WIDE, IFBW Man UCLC,
TrigCounter, IQPosition, IQSamples

Full parameters

Channel, STIOCPM, Index , Date, Time, FREQ[MHz],

CRS_UF/SINGLE[kHZ], CLR_LF[kHZ], LEVEL[dBm], AM-MOD./90Hz[%],
AM-MOD./150Hz [%], FREQ_90[HZ], FREQ_150[HZ], DDM (90-150) [1],
SDM[%], PHI-90/150[°], VOICE-MOD.[%], ID-MOD.[%], ID-F.[Hz],
ID-CODE, LEV_CLR LF[dB
AM-MOD CLR LF/90Hz [%

]
DDM CLR LF(90-150) [1]

dBm], LEV_CRS UF[dBm],
, AM-MOD CLR LF/150Hz[%],

, SDM CLR LF[%], AM—MOD_CRS_UF/9OHZ[
AM-MOD CRS UF/150Hz[%], DDM CRS UF(90-150)[1], SDM CRS UF
PHI-90/90[°], PHI-150/150[°], K2/90Hz[%], K2/150Hz[%],
K3/90Hz [%], K3/150Hz[%], THD/9OHZ[%], THD/150Hz [%], GPS lat.,
GPS long., GPS alt[m], GPS speed[km/h], GPS date, GPS time,
GPS_Sat, GPS Status, GPS Fix, GPS HDOP, GPS VDOP, Temp[°C],
MeasTime [ms], MeasMode, LOC GP, ATT.MODE, TrigCounter

51,
(51,

Medium parameters

RX, STIOCPM, Index , Date, Time, LEVEL[dBm], DDM(90-150)[1],
SDM[%], LEV_CLR LF[dBm], LEV_CRS UF[dBm], DDM CLR LF(90-150) [1],
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SDM CLR_LF[%], DDM CRS UF(90-150)[1], SDM CRS UF[%], GPS lat.,
GPS long., MeasMode, LOC GP, ATT.MODE, TrigCounter

Short parameters

RX, Time, LEVEL[dBm], LEV CRS UF[dBm], LEV CLR LF[dBm],
DDM (90-150) [1], DDM CRS UF(90-150) [1], DDM CLR LF(90-150) [11],
SDM[%], SDM CRS UF[%], SDM CLR LF[%], GPS lat., GPS long.

9.12.3.2 ILS GP mode

All parameters

RX, STIOCPM, Index , Date, Time, FREQ[MHz], SINGLE[kHz], CRS_UF,
CLR LF[kHz], LEVEL[dBm], AM-MOD./90Hz[%], AM-MOD./150Hz[%],

FREQ 90[Hz], FREQ 150[Hz], DDM(90-150)[1], SDMI[%],
PHI-90/150[°], VOICE-MOD.[%], ID-MOD.[%], ID-F.[Hz], ID-CODE,
ID-Per.[s], Last ID[s], DotLen[ms], DashLen[ms], DotDashGap[ms],
Lettergap([ms], LEV_CLR LF[dBm], LEV_CRS UF[dBm],
AM-MOD CLR LF/90Hz[%], AM-MOD CLR LF/150Hz[%],

FREQ 90 CLR LF[Hz], FREQ 150 CLR LF[Hz], DDM CLR LF(90-150)([1],
SDM CLR LF[%], PHI-90/150 CLR LF[°], AM-MOD CRS UF/90Hz[%],
AM-MOD CRS_UF/150Hz[%], FREQ 90 CRS UF[Hz], FREQ 150 CRS UF[Hz],
DDM CRS UF (90-150) [1], SDM CRS UF[%], PHI-90/150 CRS UF[°],
PHI-90/90[°], PHI-150/150[°], ResFM90[Hz], ResFM150[Hz],

K2/90Hz [%], K2/150Hz[%], K3/90Hz[%], K3/150Hz[%], K4/90Hz[%],
K4/150Hz[%], THD/90Hz[%], THD/150Hz[%], AM240[%], GPS lat.,

GPS long., GPS alt[m], GPS_speed[km/h], GPS_date, GPS_ time,
GPS_Sat, GPS Status, GPS Fix, GPS HDOP, GPS_VDOP, GPS Und.[m],
Temp[°C], MeasTime[ms], MeasMode, LOC _GP, ATT.MODE,
DemodOffset 1F, DemodOffset CRS, DemodOffset CLR, Autotune 1F,
Autotune CRS, Autotune CLR, IFBW Man WIDE, IFBW Man UCLC,
TrigCounter, IQPosition, IQSamples

Full parameters

Channel, STIOCPM, Index , Date, Time, FREQ[MHz],
CRS_UF/SINGLE[kHZ], CLR LF[kHz], LEVEL[dBm], AM-MOD. /90Hz [
AM-MOD./150Hz [%], FREQ 90[Hz], FREQ 150[Hz], DDM(90-150) [1
SDM[%], PHI-90/150[°], VOICE-MOD.[%], ID-MOD.[%], ID-F.[Hz
ID-CODE, LEV_CLR LF[dBm], LEV_CRS_UF[dBm],
AM-MOD CLR LF/90Hz[%], AM-MOD CLR LF/150Hz[%],
DDM_CLR_LF(90—150)[1], SDM CLR LF[%], AM-MOD CRS UF/9OHZ %
AM-MOD CRS UF/150Hz[%], DDM CRS UF(90-150) [1], SDM CRS UF[

51,
I
]

14

PHI-90/90[°], PHI-150/150[°], K2/90Hz[%], K2/150Hz[%],
K3/90Hz[%], K3/150Hz[%], THD/90Hz[%], THD/150Hz[%], GPS lat.,
GPS long., GPS alt[m], GPS_speed[km/h], GPS_date, GPS time,

GPS_Sat, GPS_Status, GPS Fix, GPS_HDOP, GPS VDOP, Temp[°C],
MeasTime [ms], MeasMode, LOC GP, ATT.MODE, TrigCounter
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Medium parameters

RX, STIOCPM, Index , Date, Time, LEVEL[dBm], DDM(90-150)[11],
SDM[%], LEV _CLR LF[dBm], LEV _CRS UF[dBm], DDM CLR LF(90-150) [1],
SbM CLR LF[%], DDM CRS UF(90-150)[1], SDM CRS UF[%], GPS lat.,
GPS_long., MeasMode, LOC GP, ATT.MODE, TrigCounter

Short parameters

RX, Time, LEVEL[dBm], LEV_CRS UF[dBm], LEV CLR LF[dBm],
DDM (90-150) [1], DDM CRS_UF(90-150) [1], DDM CLR LF(90-150) [1],
SDM[%], SDM CRS UF[%], SDM CLR _LF[%], GPS lat., GPS_long.

9.12.3.3 ILS MB mode

All parameters

RX, STIOCP, Index , Date, Time, FREQ[MHz], MEAS.F[kHz],
LEVEL[dBm], AM-MOD./3000Hz[%], AM-MOD./1300Hz[%],

AM-MOD. /400Hz [%], FREQ_BOOO[HZ], FREQ_1300[HZ], FREQ_400[HZ],
ID-MOD. [%], ID-F.[Hz], GPS lat., GPS long., GPS alt[m],
GPS_speed[km/h], GPS date, GPS time, GPS Sat, GPS Status,

GPS Fix, GPS HDOP, GPS VDOP, Temp[°C], IFBW Manual,
MeasTime[ms], ATT.MODE, TrigCounter

Full parameters

Channel, STIOCP, Index , Date, Time, FREQ[MHz], MEAS.F[MHz],
LEVEL[dBm], AM-MOD./3000Hz[%], AM-MOD./1300Hz[S%],
AM-MOD./400Hz [%], FREQ 3000[Hz], FREQ 1300[Hz], FREQ 400[Hz],
ID-MOD. [%], ID-F.[Hz], GPS lat., GPS long., GPS alt[m],
GPS_speed[km/h], GPS date, GPS time, GPS Sat, GPS Status,
GPS_FiX, GPS HDOP, GPS VDOP, Temp[°C], MeasTime [ms], ATT.MODE,
TrigCounter

Medium parameters

RX, STIOCP, Index , Date, Time, LEVEL[dBm], AM-MOD./3000Hz[%],
AM-MOD./1300Hz[%], AM-MOD./400Hz[%], FREQ 3000[Hz],
FREQ 1300[Hz], FREQ 400[Hz], GPS lat., GPS long., TrigCounter

Short parameters

RX, Time, LEVEL

[dBm], AM-MOD./400Hz[%], AM-MOD./1300Hz[%],
AM-MOD. /3000Hz [%]

, GPS lat., GPS long.
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9.12.3.4 VOR mode

All parameters

RX, STIOCPMV, Index , Date, Time, FREQ[MHz], MEAS.F[kHz],
LEVEL[dBm], AM-MOD./30Hz[%], AM-MOD./9960Hz[%], FREQ_30[HZ],
FREQ 9960[Hz], FREQ FM30[Hz], BEARING(from)[°], FM-DEV.[Hz],
FM-INDEX, VOICE-MOD.[%], ID-MOD.[%], ID-F.[Hz], ID-CODE,
ID-Per.[s], Last ID[s], DotLen[ms], DashLen[ms], DotDashGap[ms],
Lettergap[ms], SubCarr K2[dB], SubCarr K3[dB], SubCarr K4[dB],
SubCarr K5[dB], AM60Hz[%], AM1k44([%], AM1k50([%], No.Of Segm,
GPS lat., GPS long., GPS alt[m], GPS speed[km/h], GPS date,
GPS _time, GPS Sat, GPS Status, GPS Fix, GPS HDOP, GPS VDOP,
GPS Und. [m], Temp[°C], IFBW Manual, MeasTime[ms], ATT.MODE,
TrigCounter, I/Q Position, I/Q Samples

Full parameters

Channel, STIOCPM, Index , Date, Time, FREQ[MHz], MEAS.F[MHz],
LEVEL[dBm], AM-MOD./30Hz[%], AM-MOD./9960Hz[%],
AM-DIST./9960[%], FREQ 30[Hz], FREQ 9960([Hz], FREQ FM30[Hz],
BEARING (from) [°], FM-DEV.[Hz], FM-INDEX, VOICE-MOD.[%],

ID-MOD. [%], ID-F.[Hz], ID-CODE, GPS lat., GPS long., GPS alt[m],
GPS_speed[km/h], GPS date, GPS time, GPS Sat, GPS Status,

GPS Fix, GPS HDOP, GPS VDOP, Temp[OC], MeasTime [ms], ATT.MODE,
TrigCounter

Medium parameters

RX, STIOCPM, Index , Date, Time, LEVEL[dBm], BEARING (from) [°],
GpPS lat., GPS long., GPS alt[m], TrigCounter

Short parameters

RX, Time, LEVEL

[dBm], BEARING (from) [°], AM-MOD./30Hz[%],
AM-MOD. /9960Hz [%]

, FM-DEV.[Hz], GPS lat., GPS long.

9.12.3.5 COM mode

All parameters

RX, STIOCP, Index , Date, Time, FREQ[MHz], MEAS.F[MHz],

MEAS.F TX1[MHz], MEAS.F TX2[MHz], LEVEL[dBm], LEVEL Tx1[dBm],
LEVEL TX2[dBm], AM-MOD[%], AM-MOD TX1[%], AM-MOD TX2[%],
AMFREQ[Hz], AMFREQ TxX1[Hz], AMFREQ Tx2[Hz], GPS lat., GPS long.,
GPS_alt[m], GPS speed[km/h], GPS date, GPS time, GPS_Sat,
GPS_Status, GPS Fix, GPS _HDOP, GPS VDOP, Temp[°C], IFBW Manual
1F, IFBW Manual 2F, MeasTime[ms], ATT.MODE, TrigCounter
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Full parameters

Channel, STIOCP, Index , Date, Time, FREQ[MHz], MEAS.F TXI1[MHz],
MEAS.F TX2[MHz], LEVEL[dBm], LEVEL TX1[dBm], LEVEL TX2[dBm],
AM-MOD[%], AM-MOD TX1[%], AM-MOD TxX2[%], AMFREQ[Hz],

AMFREQ TX1[Hz], AMFREQ TX2[Hz], GPS lat., GPS long., GPS alt[m],
GPS_speed[km/h], GPS date, GPS time, GPS Sat, GPS_ Status,

GPS Fix, GPS HDOP, GPS VDOP, Temp[°C], MeasTime[ms], ATT.MODE,
TrigCounter

Medium parameters

RX, STIOCP, Index , Date, Time, MEAS.F[MHz], MEAS.F TX1[MHz],
MEAS.F TX2[MHz], LEVEL[dBm], LEVEL TX1[dBm], LEVEL TXZ2[dBm],
AM-MOD[%], AM-MOD TX1[%], AM-MOD TX2[%], GPS lat., GPS long.,
TrigCounter

Short parameters

RX, Time, LEVEL[dBm], AM-MOD[%], AM-MOD TxX1[%], AM-MOD TX2[%],
GPS lat., GPS long.

9.12.3.6 GBAS mode

All parameters

RX, STIOCP, Index , Date, Time, Slot, FREQ[MHz], C.Offset[kHz],
Lev.Av[dBm], Lev.Pk[dBm], SSID, EVM[%], GBAS ID, Train.FEC,
App.Dat., App.FEC, BER, BER Recv. Bursts, BER Missed Bursts,
Transm.Len, StartDelay[us], Sync. Seq.[us], GuardInterv[ms],
GPS_lat., GPS long., GPS alt[m], GPS speed[km/h], GPS date,

GPS time, GPS Sat, GPS Status, GPS Fix, GPS HDOP, GPS VDOP,
Temp[°C], ATT.MODE, TrigCounter, GraphData, IQPosition,
IQSamples, RawData

Full parameters

Channel, STIOCP, Index , Date, Slot, Time, FREQ[MHz],
Lev.Av[dBm], SSID, GBAS ID, Train.FEC, App.Dat., App.FEC,
GPS lat., GPS long., GPS alt([m], GPS_speed[km/h], GPS date,
GPS_time, GPS Sat, GPS Status, GPS Fix, GPS HDOP, GPS VDOP,
Temp[°C], ATT.MODE, TrigCounter

Medium parameters

RX, STIOCP, Index , Time, Slot, C.Offset[kHz], Lev.Av[dBm], GBAS
ID, Train.FEC, App.Dat., App.FEC, GPS lat., GPS long.,
TrigCounter
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Short parameters

RX, Index , Time, Slot, Lev.Av[dBm], GBAS ID, App.Dat.,
GPS lat., GPS_long.

9.12.3.7 NDB mode

All parameters

RX, STIOCP,

Index ,Date,Time,FREQ[kHz],IDFREQ[Hz],MEAS.F[kHz],LEVEL[dReV],
IMP[Ohm], CarLevChange [dB], AM-MOD/ [%], AM-FREQ[Hz], ID-CODE,
ID-Per. [s],Last ID[s],DotLen[ms],DashLen[ms],DotDashGap[ms],
Lettergap([ms],K2[%],K3[%],K4[%],THD[%],PSFC[%],GPS_lat.,
GPS_long.,GPS_alt[m],GPS_speed[km/h],GPS_date,GPS_time,GPS_Sat,
GPS_Status,GPS_Fix,GPS HDOP,GPS VDOP,GPS Und.[m],IF-BW[kHz],
MeasTime [ms],ATT.MODE, TrigCounter,I/Q Position,I/Q Samples

Medium parameters

RX, STIOCP,

Index ,Date,Time, FREQ[kHz], IDFREQ[Hz],MEAS.F[kHz],LEVEL[dB®V],
IMP [Ohm], AM-MOD/ [%],AM-FREQ[Hz], ID-CODE,K2[%],K3[%],K4[%],
THD[%],PSFC[%],GPS_lat.,GPS long.,MeasTime[ms],ATT.MODE

Short parameters

RX, STIOCP,
Index ,FREQ[kHz],IDFREQ[Hz],MEAS.F[kHz], LEVEL[dBOV],AM-MOD/[%],
AM-FREQ[Hz], ID-CODE

9.13 Information on commands

HELP?

Returns a list of all remote commands available for the R&S EVSF1000, including a
short description.

Return values:
<CommandList> List of commands, consisting of the command syntax and a
short description.

Usage: Query only
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10 Maintenance, storage and disposal

The product does not require regular maintenance. It only requires occasional clean-
ing. It is however advisable to check the nominal data from time to time.

Cleaning

Do not use any liquids for cleaning. Cleaning agents, solvents, acids and bases can
damage the front panel labeling, plastic parts and display.

Storage

Protect the product against dust. Ensure that the environmental conditions, e.g. tem-
perature range and climatic load, meet the values specified in the data sheet.

10.1 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 dis-
posing 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.

hi¢

Figure 10-1: 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.
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11 Transporting

Lifting and carrying

See:
® Chapter 1.4.2, "Lifting and carrying", on page 10.

Packing

Use the original packaging material. It consists of antistatic wrap for electrostatic pro-
tection 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. You can also contact your local Rohde & Schwarz service center for
advice.

Securing

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.

To secure the R&S EVSF1000 in a flight inspection aircraft, use the optional installation
tray (R&S EVSF1-Z1) for rackmounting or another rackmounting adapter. See Chap-
ter 1.4.3.1, "Mounting the R&S EVSF1000 in a rack", on page 10.

Transport altitude

The maximum transport altitude without pressure compensation is specified in the data
sheet.

User Manual 1178.6410.02 — 08 375



R&S®PEVSF1000 Contacting customer support

12 Contacting customer support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz product, contact our customer sup-
port 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 applica-
tions of Rohde & Schwarz products.

Contact information

Contact our customer support center at www.rohde-schwarz.com/support, or follow this

QR code:
[ |

Figure 12-1: QR code to the Rohde & Schwarz support page
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Annex
A ILS channel frequency list

The following table indicates the frequencies for the signals for specific ILS channels
as defined by the International Civil Aviation Organization (ICAO).

Table A-1: ILS LOC and ILS GP - channel and frequency

ICAO Channel Localizer mode Glidepath mode
Frequency (MHz) Frequency (MHz)
18X 108.10 334.70
18Y 108.15 334.55
20X 108.30 334.10
20Y 108.35 333.95
22X 108.50 329.90
22Y 108.55 329.75
24X 108.70 330.50
24Y 108.75 330.35
26X 108.90 329.30
26Y 108.95 329.15
28X 109.10 331.40
28Y 109.15 331.25
30X 109.30 332.00
30Y 109.35 331.85
32X 109.50 332.60
32Y 109.55 332.45
34X 109.70 333.20
34y 109.75 333.05
36X 109.90 333.80
36Y 109.95 333.65
38X 110.10 334.40
38Y 110.15 334.25
40X 110.30 335.00
40Y 110.35 334.85
42X 110.50 329.60
42Y 110.55 329.45
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ICAO Channel Localizer mode Glidepath mode
Frequency (MHz) Frequency (MHz)
44X 110.70 330.20
44Y 110.75 330.05
46X 110.90 330.80
46Y 110.95 330.65
48X 111.10 331.70
48Y 111.15 331.55
50X 111.30 332.30
50Y 111.35 332.15
52X 111.50 332.90
52Y 111.55 332.75
54X 111.70 333.50
54Y 111.75 333.35
56X 111.90 331.10
56Y 111.95 330.95

User Manual 1178.6410.02 — 08 378



R&S®PEVSF1000 VOR channel frequency list

B VOR channel frequency list

The following table indicates the frequencies for the signals for specific VOR channels
as defined by the International Civil Aviation Organization (ICAO).

Table B-1: VOR - channel and frequency list

ICAO VOR Fre- ICAO VOR Fre- ICAO VOR Fre-
Channel quency Channel quency Channel quency
(MHz) (MHz) (MHz)
17X 108.00 75X 112.80 103X 115.60
17Y 108.05 75Y 112.85 103Y 115.65
19X 108.20 76X 112.90 104X 115.70
19Y 108.25 76Y 112.95 104Y 115.75
21X 108.40 77X 113.00 105X 115.80
21Y 108.45 7Y 113.05 105Y 115.85
23X 108.60 78X 113.10 106X 115.90
23Y 108.65 78Y 113.15 106Y 115.95
25X 108.80 79X 113.20 107X 116.00
25Y 108.85 79Y 113.25 107Y 116.05
27X 109.00 80X 113.30 108X 116.10
27Y 109.05 80Y 113.35 108Y 116.15
29X 109.20 81X 113.40 109X 116.20
29Y 109.25 81Y 113.45 109Y 116.25
31X 109.40 82X 113.50 110X 116.30
31Y 109.45 82Y 113.55 110Y 116.35
33X 109.60 83X 113.60 111X 116.40
33Y 109.65 83Y 113.65 111Y 116.45
35X 109.80 84X 113.70 112X 116.50
35Y 109.85 84Y 113.75 112Y 116.55
37X 110.00 85X 113.80 113X 116.60
37Y 110.05 85Y 113.85 113Y 116.65
39X 110.20 86X 113.90 114X 116.70
39Y 110.25 86Y 113.95 114Y 116.75
41X 110.40 87X 114.00 115X 116.80
41Y 110.45 87Y 114.05 115Y 116.85
43X 110.60 88X 114.10 116X 116.90
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ICAO VOR Fre- ICAO VOR Fre- ICAO VOR Fre-
Channel quency Channel quency Channel quency
(MHz) (MHz) (MHz)
43Y 110.65 88Y 114.15 116Y 116.95
45X 110.80 89X 114.20 117X 117.00
45Y 110.85 89Y 114.25 17y 117.05
47X 111.00 90X 114.30 118X 117.10
47Y 111.05 90Y 114.35 118Y 117.15
49X 111.20 91X 114.40 119X 117.20
49Y 111.25 91Y 114.45 119Y 117.25
51X 111.40 92X 114.50 120X 117.30
51Y 111.45 92Y 114.55 120Y 117.35
53Y 111.65 93Y 114.65 121X 117.40
55X 111.80 94X 114.70 121Y 117.45
55Y 111.85 94Y 114.75 122X 117.50
57X 112.00 95X 114.80 122Y 117.55
57Y 112.05 95Y 114.85 123X 117.60
53X 111.60 93X 114.60 123Y 117.65
58X 112.10 96X 114.90 124X 117.70
58Y 112.15 96Y 114.95 124Y 117.75
59X 112.20 97X 115.00 125X 117.80
59Y 112.25 97Y 115.05 125Y 117.85
70X 112.30 98X 115.10 126X 117.90
70Y 112.35 98Y 115.15 126Y 117.95
71X 112.40 99X 115.20
71Y 112.45 99Y 115.25
72X 112.50 100X 115.30
72Y 112.55 100Y 115.35
73X 112.60 101X 115.40
73Y 112.65 101Y 115.45
74X 112.70 102X 115.50
74Y 112.75 102Y 115.55
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D Format description of GBAS and SCAT-|
data

The Data Recorder records and manages the data captured during one or a series of
measurements. Up to 999 lists with a maximum of 1 000 000 data lines each can be
recorded. One line corresponds to the captured data at the receive frequency for the
GBAS/SCAT-I signal in one time slot.

Similarly, a data stream consists of lines of measurement results, where one line corre-
sponds to the captured data at the receive frequency for the GBAS/SCAT-I signal in
one time slot.

You can also query a single measurement result, which corresponds to one row in the
Data Recorder list.

In all three cases, the available parameters and their format are identical.

Which parameters are recorded is user-definable and can be defined individually for
each list. The following overview describes all available parameters (full list) in their
default order.

The format of the data for each slot is identical, regardless whether a parameter con-
tains data or not. Thus, you can create a table from the exported comma-separated
list. If a slot is empty, only the general data is stored in the list entry; the message-spe-
cific parameters are cropped.

When a list is stored to a file, a header line is automatically included that describes the
provided parameters.

General Information

The following general information is always included, regardless whether the slot con-
tains data or not, and whether the signal is GBAS or SCAT type.

Table D-1: General information for the individual slot

No. Column Description
Channel RF board 1 or 2

1 STIOCP Status Flags:
®  S: Start (started manually)
® T: Triggered (externally)
® |: Invalid (power level not permitted or too low)
®  O: Overload (RF input signal too high)
® C: Corrected (includes RF input correction factor)
®  P: PPS-synced (triggered by external PPS)

2 Index Counts each measurement

3 Date Date of measurement

4 Time Time of measurement

5 Templ[°C] Temperature on R&S EVSF 1000 mainboard

6 SLOT Timeslot A|B|C|D|E|F|G|H)
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No. Column Description

7 FREQ[MHz] Receiving frequency

8 F_DEV[kHz] Frequency deviation

9 LEVEL[dBm] Level measured over the "Synchronization and Ambiguity Resolution" period
of the GBAS/SCAT signal

10 SSID Received Station ID, equivalent to GBAS ID or SCAT ID

1" Len(bit] Length of the entire message block

12 Train.FEC FEC of the training sequence

13 Applic.FEC FEC of the data content

14 MBI Message block identifier

15 MT 1 Message type 1 available (YES | NO)

16 MT 4 Message type 4 available (YES | NO)

17 GPS_lat. Received GPS data

18 GPS_long.

19 GPS_alt[m]

20 GPS_speed[km/h]

21 GPS_date

22 GPS_time

23 GPS_Sat

24 GPS_Status

25 GPS_Fix

26 GPS_HDOP

27 GPS_VDOP

28 GPS_Dist[m] Distance between GPS reference point and current GPS position
29 GPS_Angle[°] Angle between GPS reference point and current GPS position
30 ATT.MODE Attenuator mode during slot measurement (LN | NORM | LD)

In AUTO mode: the used hardware setting

GBAS Signal - MT1

After the general information, if the slot contains a message type 1, the following burst
data is provided for each of the up to 32 satellites (in "full" list only):

Table D-2: Decoded message type 1 data for the individual slot and each satellite (GBAS)

Column Description
MT1 GBAS Section label (separator in list)
MB CRC
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Column Description

MB ID Message block ID:
® 1010 1010:normal LAAS message (GBAS)
® 1111 1111:test LAAS message (GBAS)

Stat ID Received Station ID, equivalent to GBAS ID or SCAT ID

MsgLen[byte]

Z-Cnt[m:s]

Add.Msg.Flag

NrOfMeasn

MeasnType

EphDecorPar[m/m]

EphemCrcMSB

EphemCrcLSB

SrcAvailDur[sec]

SatlD

10D

PRC[m]

RRCor[m/s]

S_pr_gnd[m]

DiffnprcB1[m]

DiffnprcB2[m]

DiffnprcB3[m]

DiffnprcB4[m]

For details on the correction data parameters, refer to the GBAS specification [1].

MT4

If the slot contains a message type 4, the following decoded message data is provided
for each of the up to 15 FASDBs (in "full" list only):

Table D-3: Decoded message type 4 data for the individual slot and each FASDB (GBAS)

Column Description

MT4 GBAS Section label (separator in list)
MB CRC

MB ID Message block ID:

® 1010 1010:normal LAAS message (GBAS)
® 1111 1111:testLAAS message (GBAS)

Stat ID Received Station ID, equivalent to GBAS ID or SCAT ID

MsgLen[byte]
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Column Description

DataSetLen

OpType

SbasServProv

AirportID

RunwayNo

RunwayLtr

ApproachPerfDesig

Routelnd

RPDS

RefPathlD

LTP_FTP_Lat[’]

LTP_FTP_Long[°]

LTP_FTP_Height[m]

DeltaFPAP_Lat["]

DeltaFPAP_Long[°]

TCH

UnitTCH

GPA[°]

CourseWidth[m]

DeltaLenOffset[m]

VertAlertLim[m]

LatrAlertLim[m]

FASCRC

SCAT-I Signal - MT1

After the general information, if the slot contains a message type 1, the following burst
data is provided for each of the up to 32 satellites (in "full" list only):

Table D-4: Decoded message type 1 data for the individual slot and each satellite (SCAT-I)

Column Description

MT1 SCAT Section label (separator in list)
MB CRC

MB ID Message block ID:

* 1001 1001: SCAT-I

Stat ID Received Station ID, equivalent to GBAS ID or SCAT ID

MsgLen[byte]
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Column Description

Z-Cnt[m:s]

Acc.Err.Bnd.[m/s*s]

K_md_gnd

SatlD

PRC[m]

10D

RRCor[m/s]

S_pr_gnd[m]

B_pr_gnd[m]

S_fail_gnd[m]

B_fail_gnd[m]

PRC[m]

For details on the correction data parameters, refer to the SCAT-I specification [2].

MT4

If the slot contains a message type 4, the following decoded message data is provided
for each of the up to 15 FASDBs (in "full" list only):

Table D-5: Decoded message type 4 data for the individual slot and each FASDB (SCAT-I)

Column Description

MT4 DATA Section label (separator in list)
MB CRC

MB ID Message block ID:

® 1001 1001:SCAT-I

Stat ID Received Station ID, equivalent to GBAS ID or SCAT ID

MsgLen[byte]

OpType

AirportlD

RunwayNo

RunwayLtr

Routelnd

Vallnd

RPDS

RefPathID

ThDP_Lat[°]
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Column Description

ThDP_Long[°]

ThDP_Height[m]

DERP_LAT[]

DERP_Long["]

TCHIft]

GPA[’]

FASCRC
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List of commands

AMFREQ_OFFSET_TXT e e s e 310
AMFREQ _OFFSET _TX A2 ettt et st 310
AMFREQ_OFFSET_TX2.....iiiiiiiit bbb 310
AMFREQ _OFFSET _TX27. . e e e s 310

AMMOD240
AUTOKALSTATUS

CLEARERRORLOG...... ..ot 255
COM_TF2F_MEASMODE...... ..ttt 311
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COM_TF2F_MEASMODE?.......oiiiiiii i 311
COM_DEFAULT_FREQSTEP...
COM_DEFAULT_FREQSTEP?

COM_DEMOD._BW _TF .o eeeee e ee e ee s ees e ees s eee e s e eseee s e s e eeseseee s s seeeees e seseeeeseeeeseesesene
COM_DEMOD._BW_TF 2. eeoeeeeeeeeeeeeeee e e e s esssees s essseeesses e s s essse e s s eesseeesseeeseeeees e essseeeeseeesseesesenne 311
COM_DEMOD. BW._2F ... oo eeeee e ee e e e e e s e e e e e e s eee s e s e e e s e s e ees e eeseeeseseoe 311
COM_DEMOD._BW_2F ... eeeeeeeeee e ees e eee e eee e s eees e es s e s s eeseeeseseesseeeee s eeseeeee s eeeseesesee 311
COM_TONEFREQ. TKOTKZ.... oo eeeeeeeeeseeseeesseeeseeeesseeses s esseaes e essseees s eseesessseesseseesseeesseeeesseeeesee 312
COM_TONEFREQ. TKOTK2?. oo e see e s e e s s e s ee e ee s ee s e s eeseseseeeeeseees e eesene 312
COM_TRIG_EDGE ... veeeeeeeeeeeeseeeeeeeeee e e eee e esaeeeesesesseeeee s eseseeee s s seeeses e ees s eee e sseeeeseeesseeeeseeees e eeseene 312
COM_TRIG_EDGE? ..o veoeeveeeeeeeeeeeeee e es e eeseeessaeeees e eseeeee s eesseeeeseseesseeses e ees s ees e esseeeseeesseeeeseeesseeeseone 312
COM_TRIG_SOURGCE..........coetveeeeeeeeeeeeeeeeeeeeeeeee e eeee e ee s es s eeees e s e e e e e e s eeeseeeeeseeeeeseeeeeeeeeeeees
COM_TRIG_SOURCE?..

DICLR oo e eee e e e e eee e e e s eee e e s e e s e e e e ee e s e s e e et ee et s et s e s e eer e
DICRS oo e et e e e et e e et e e e oo e e r s r e r e
D0 vt e e ee et e et e e ee et e e r s een e
DD oo et et e ettt et e e ee et e e ee st e e eer e
31V 1) c 1< ST
DEMODE_GS7-..ooveoeeeeeeeeeeeeeee e e e e eeeeeeee e eee e eeeseees e e s s ees e e s e eee s e e s eee e e e s eee s eee e s e e e 271
DEMODE_LLZ...

3=V 1) 12350 261
DIST_99B0......vveoeveeeeeeeeeeeeeeeeeeeseeeeeeeseseeseee e e see e s s e e e ees e ee e ee s e e e e ee e ee st e e ee s ee e ees e eer e 306
DL START oo et e e eeeee e e e e e e e e e e e ee s e e e e e e ee e st e e s ee e e e et e e et e e e e e s ee s e e e s 361
DL STOP oo eee oot e e e e e e e e e e et e e e e e e e e s s eer e 361

FET BB IF_BW_KHZ. .o e e ee e ee e ee e ees s eeeseeeeees 349
FET BB _IF_BW_KHZ?. oo 349
FFT_BB_LFIN_DCOFFSETV.......oooeeeeeeeee oo eeeee oo eeeee s eee oo ee e eeseee e
FFT_BB_LFIN_DCOFFSETV?..

FFT_FREQ_CENTER ... oo eeoeee oo e
FFT _FREQ_CENTER?. ... oo ee e ee e 350
FET FREQ_SPAN ... oo eeeee e eeeeee e e e eee oo e see e s e ee s e e e e e e s e e e eeee e eees et eee e eeeseeeeeseeeeeeseees 350
FFT _FREQ_SPAN? ... oo oo e, 350
FFT _FREQLSTART ..ot ee e ee oo ee e eee e 350
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FET _FREQL START?. oo ee e e e e eeee e e ese e s e e s ee s e e s ee e e e s e s ee s ee s s s ees e s eee e 350
FFT_FREQRF....

T T e =S 351
FET _FREQSTOP. ... v eee e eee e e eee e e s e eee e ee s eee s ee s e e s e e s ee s ees e ee s e sseeees e eesseeeeseoe 350
FET _FREQSTOP?. oo eeee e eeee e e e eseee s ee s e e eee s ee s eee s ee s eeseees e e s e s e eeseeesseeeeseeenseseesenne 350
ST e = £ =T s OO 354
FET_GRID_YRANGE_DB.......oveoioveoeeeeoeeseeeeeeeeeeseeeeeseeee s eeseeseseesees e esseeees s eesseeeeseessseeees e eeeseeeeseseesseesesee 351
FET _GRID_YRANGE_DB?.....ooveooeveoeeseeeeeeeeseeeees e esseese s eeseeessesesssees s esseeesseeees e eeseeees s ees s eeseeesseseesee 351
FET _GRID_YRANGE_V..oooovoooeeo oo oo oo eeee e e s s et s e es e s e e e s et ee s e ees e es e seseeeseeeeeeens 351
FET _GRID_YRANGE_V?.....veooeeoeeeeeeeeee oo eeeeee e e eeesee e s eeses e s e ssesee s se s eeseeeee s eeseeeeeseeeseeeeeseessseeeeeens 351
FET IF_BW_KHZ. oo ee s e e s e s e s e ee s s ee s e e s ee s e ee s es e ees e eesseeeer e 352
FET IF_BW _KHZ2 oo e ee e e s e e e s e e e s s s e s e e s ee e eer e 352
FET_RESBW_AUTO ..o cveeeeeeeeeeeeeee e eeeeeeee e seeeses e seeeee s eseseeeeseseeeseeees e eesseeees e eesseeses e eesseeeeseeessesesens 352
FET _RESBW_AUTO?.. o ovoeeeeoeeeeeeeeeeeeeeeeeeee e s e sseeee s eesseeees e eseseseesseesseseeseees s ees s eess e ees s esseees e sesseeesees 352
FET _RESBW._ FIX_KHZ. - ovvoe oo eeee e eeee s ee e e s e e e e es e e ees e ee e eee e e e 352
FET _RESBW_FIX_KHZ?: .ot eee e ee e s e se s ee s e ee e e s eesee e s s ees e eee s eesseeee s 352
FET RFLE_INPUT oo eeee e see e e ee e e s se e s e e e s ees e e s s ees s ees s e s s e s s ssseeee s eesseeeeseeeeee 353
ST S I 1N =T 3OO 353
FET_TRACE_AVRGCOUNT ......oveoeeeee e eeeeeeeeeeeeeeee s e eeeeeeeseeeees e eeseseesseeeeseseeesesessesees s esseeeeseeeeseeeeseeeees
FFT_TRACE_AVRGCOUNT?...

FET _TRACE._IMODE? ... vvoe v eeeee e eeeeeeseseeeeeeees e e e e e e e s e e e e s e e e e e e es e s e ees e e e e eee e e e 353
FET _TRACEMODE.........oovvoeeveoeeeeee e eeeeeeseeeeeseeees e sseeee e es e ee s ees e ee s ee s eeeseeeeee e s s eeseesess e eeeeereeseneees 353
FILTER _GS_RESIDFM.....vcoooveeeeeeoeeeeeeeseeeeseeeeseeseesseeesseseessseesesseessesessssesssesesssseessssesssseesseessesessesesseeeseeeees 277
FILTER _GS_RESIDEM?...o.oooveoeeeee oo eeeeeeeeeeeeeeeeeeees e ee e e ees e e essees s e e s ee s e e s e s e e s eee e eeseeee e 277
FILTER _LLZ_ RESIDFM.....cooveeoeeeoeeeeeeeseeeeeeeeeeeeseeeeeeesseseeesseeseeseeseeeesseseessesesseseesseseesesees e esseesessesesseeeseeeees 267
FILTER _LLZ_ RESIDFM?...cooveoeeeeoeeeeoeeseeeeeeeeeeeeseeseeeesseseessseesesseesseeesseseessesessesesssseesssseesseessesesseesseeees e 267
FMO...

FM1

FMEAS

FMEAS

FSCAN_ATTMODE. ... eooeveoeeee e eeeeeee e eeeeeeeeeeseeeeeeesseseeeesees e eeseeeee e eeeseeee e eeseesee s ees e es s eeseeses s eeseeeees 339
FSCAN_ATTMODE?. ovooeveoeeee e eeeeee s eeseeeeeeeseeseeeesseseessseeseesees e esseseesseses s ees s eessssees s ees e ees s esseeeeseeeees 339
FSCAN_FREQCENTER ... oo eeeoe oo eeeeeeeee e e e sesees e s e e s e s eee s e e ee e es e ees e s se s eese e ees e eesne e 339
FSCAN_FREQCENTER?. ... eeeoeeeeeeeeeeeeeeeeeeeeeeeeeeesseeeeseeeessesaeseseesseees s esseseesseeesseseee s eeseseee s eseseeseseessseees 339
FSCAN_FREQSPAN. ... ooooeveeeeveeeeeeeeeseeeseseees e eesseeees e eesseeees e eeeseseessseesseseeseees s ees s eesseeesseeesseeeseeeesseeesees 339
FSCAN_FREQSPAN?. ..o oo eeeeeeeeeeeeee e e e e seee e s s e e s e e s s e e e e e s e s e e et ee s ses s ees e ees e eeseeesens 339
FSCAN_FREQSTART ... cveoeveeeeeeeeeeeeeeseeeeeeeeesseeesesees s eeseseee s eeseeeess e ees e ee s eeseees s eee s eeseeeee s esseeeeseeesees
FSCAN_FREQSTART?...

FSCAN_FREQSTOP....ovooeeeoeeeee oo eeeeeeee e eeeee e e e s ees e e e e e e e s e e e e s e e s e s e e e s eees e eeseeeeee
FSCAN_FREQSTOP?......veoeeeeeeeeeeeeeoeeeeeeseeeeeseeeesseeees s esseeee s s s s e s e e s e eee s e seeees s eeeseesseeeeeseeeeeeeeesse 340
FSCAN _GETSPECT oo eeeeeeeeoeeseeeeeseseesseeees e sseee s e s e ees e ee s e ee s ee s e e e s e ees e e s s eeseees s eesseeesseneees 342
FSCAN_GRID_YRANGE_DB.....coovoooeeoeeeeee e eeeeoeeeeee s e seeesees e e ees e seees s s e s e e s ee s e sseeeseeeeee 340
FSCAN_GRID_YRANGE_DB?......veoveeoeeeeeeeeeeeeeeseeeeeeeeseeeseseeeseeeeeseses e sseeesseees s eesseesseeeee s essseeeeseeeeee 340
FSCAN_REFLEVEL.....eoovvoe e eeeeeeeeeeseeeeeseseesseeeeseseesseeessseese e ees e e s e ees e ess e eeseeeesseees s eeseees s eeseesesseneees
FSCAN_REFLEVEL?...
FSCAN_RES_BW.....oooeeeoeveeeeeoeeeeeeeseeeeeseeeeseeeeeeesessseeee s eeesesees e e e s ees e s s ees e e e s e seees s eee s eeseeeeeseeeeee
FSCAN_RES_ BW?..c.ooveooeveeeeeoeeeeeeeseeeeeseeeeseeeee s eesses e s s eessesees e e e s eessee s s ees s e s s aes s e s s ees s eeseeeee s eesees 341
FSCAN_RESBW._AUTO ..o eeee e eeeee e eeseee e eesee e e e ee s s e e es e ees e es e eeseeeseeeseseeesseeeseone 341
FSCAN_RESBW_AUTO?.....cooeeeeeeeeeeeee e eeeeees e eeseeee s sesseeeeseseeeseses s sseeseeseeeeesesesseeeeeseeesseeeeseeesseeeesenne 341
FSCAN_TRACE_AVRGCOUNT ... eeeeee e eeeeee s eeee e s essesees s esssees s eeseeees e ees s eesseeesesesseeeseeesees 342
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FSCAN_TRACE_AVRGCOUNT?. ... eee e, 342
FSCAN_TRACE_MODE

FSCAN_TRACE_ MODE?.........coeeeeoeeeeeo oo eeeeee e eee e eeeeeeeeees e e e eeeeeees e eeeseeeees e eses e eeeeeeeeeeeeeeeeseees 341
FSINGLE ... oo 284
GBASIATTMODE. ... e e ee s ee e 321
GBASIATTMODE?.......ooeeveeeeeeee et e e et e e e e s s eeee s s eeeseeeeeeseeeeeseeeeeeeeeees 321
GBAS:BUFFER _RUNPAUSE............oooveoeoeeeee oo oo ee oo, 322
GBAS:BUFFER_RUNPAUSE?..........ooveeoeeeeee e seeeee oo eeee e eee e eeeee s eeeseeeeee e eeeee e, 322
GBAS:EVM_ANGLE_NORM........ovvooetveeeeseeeeeeeeeeeeeeeeeeeseeeeeeeseeseseseseseseseeeseeeeeeeeseeeeseeeeeeeseeeeeesseeseesseesesees 322
GBAS:EVM_ANGLE_NORM?.........ooiovooeeoeeeoeeeeeee oo, 322
GBASIEVM?....oeeeeeeeeee ettt 325
GBASIFAILEDMSGS?. ..o eee e eeee e e ee s ee e e ses e e e eeeee e s e eee s eeeseeeeesreeeeeees 325
GBASIFMEAS?.......oeeoeoeeeeeeeeeeeeee oo 323
GBASIFREQRF ... e e e e oo ee e 323
GBASIFREQRF?. ... oo e e eeeee e ee s e s e s e e s s e e s e s e ee e e e st ee s ee e seeeseee 323
GBASIGBASBER?..........oeeeoeeeee oo 326
GBASIGBASID?.......cooeee oot 326
GBAS GETMDEF ... s e e s e e e e e e e e eeeeeeeeeeeeeeseeeeesseeeeeenees
GBASIGETMEAS ... oo
GBAS:GRAPH_TOLOGG

GBAS:GRAPH_TOLOGG? ..o eeeeeeeeeeeeeeee e eeeeeeeeeeseeeseeeeeeee e eeeeeeseeeseeeees e eeesseeeesseeeeeeees 329
GBASILEV e 323
GBASILOGSLOTS. .ot ee et e oo 329
GBASIMSG_TOLOGG . ...eeeeeeeeeeeeeeeeeeeeeeeeeseeeeee e e eeeeeeeeee e e e eseeeeeseeeeee e seee s eeeseeeeee s eeesee e 329
GBASIMSG_TOLOGG?. ... 329
GBASIPEAKLEV ...t e oo e 330
GBAS:PPSLOCKED?..

GBASIRESETBER ..........ovveooeeeee oo eeeee oo eee oo
GBAS:SCREENVIEW. ...t ee e eeeeeeene
GBAS:SCREENVIEW 2. e eee e eeee e e seseee s eseseseeee e ee e eeseeeeeseeeeeseeenn 324
GBASISEQN_SLOT ... 324
GBAS:SEQN_SLOT?....oeooeeeeeeeeeee e eeee e e e ee e eeeee e 324
GBAS:STOPSTREAM. ... vveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseseeeeseeeeeee s eeeseeeeees e eees e ees e eesseeeeeeseeeeeeseeeeeeeee 331
GBASISTREAM. ..., 331
GBAS:VALIDMSGS?...... oot ee e e 332
GET_K2_1K0

GET_K2_1K2

GET_K3_1K0

GET_K3_1K2

GET_K4_1K0

GET_K4_1K2

GET _MEASFREQL ... eeeeeeeeeeeeeees e e e e e s e e e s ses e e e e e e e e eseeeeeseeeeeseeeeeeseeeeesseeeeeerees
GET_ONE_AMFREQ _1_0

GET_ONE_AMFREQ_ 1211 oo ee oo
GET_ONE_AMMOD_1_0...

GET_ONE_AMMOD_1_ 2.,
GET_ONE_SINAD 10
GET_ONE_SINAD_ 1 2.ooooeeoeeeeeeeeeeee oo eeeee e ee oo e e s e s eeeeees e eeeeee e eeeeeesseeeeeseeene
GET_ONE_THD 101
GET _ONE_THD_ 12 eeee e
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GET_THD_1KO
GET_THD_1K2
GET_TXA_AMFREQL 1 0. eeeeeeeee e eeeeeeeeeses e e e s e e eeee s eee s e eseeeeesseeeeeeeeeeee 317
GET_TXA_AMEREQL T 2. 317
GET_TXT_AMMOD _1_ 0ot e e ee e ee e ee e ee oo 317
GET_TXT_AMMOD 1211 eeeee e s s e e s es e s e e ee s eeeeeeeeseee 317
GET_TXA_LEVEL oo 318
GET_TXT_MEASFREQL......ov.eoeveeoeeeee oo oo ee e e e e e e eeeeeeee e eeeeeeene 318
GET_TXA_SINAD 101 seeeeeeeeeeeeeeeeeeeseeeeeee s ee s e s e eeeeeees e eee s seee s eeeseeeeesreeeeeeees 318
GET_TXA_SINAD 120 oo, 318
GET_TXA_THD_ T 0neooeeeeeee oo 318
GET_TXA_THD 1 21 e e e s s eeee e s eeeeeeeee 318
GET_TX2_AMFREQ_1_0...
GET_TX2 AMFREQL T 2. ee e 319
GET_TX2 AMMOD _1_ 0o eee e s s e s ee s e e ee s ee s eeeeseeeeeee
GET_TX2 AMMOD _1_ 2.
GET _TX2 LEVEL oot
GET_TX2 MEASFREQL.....ov.coeeeeeoeeeeeeeeeeeeeeseeeeeeeeeeeeeeseeeeeeeeeeeeeeeee e e e s ee s eeeeeeeses e eseeeseesseeeeeseeeeeseeene
GET_TX2 SINAD 101,
GET_TX2_SINAD_1_2....
GET_TX2 THD 1 0neeeoeeeeeeeeeeeeeeee oo ee e e s e s eee e e s ee e e eseeeeeeeeeeeee
GET_TX2 THD 121
GETACTIVELIST .ot ee e e s
GETDATA _FROM_ACTIVELIST ...coooveeoeeeeeeeeeeeeeee e eeeeeeeeeeeeseseeeeesseeseseeseseseeeseseseeeseeeeeseeseesseeseesseees 362
GETDATADEF ... 366
GETDATASET et e e e e e e e oo eee e e e 366
GETDLTIME?. oo e e e e e e ee e e s s ee e e eee s eeeseeeeeeeeeeeeeeeeeees 362
GETERRORLOG. ..., 255
GETFREEMEMORY ...t eeeeeeeeeeee e e ee e ee oo eeeee e s et eee e eee e, 362
GETGPSGPBOD.....cecooeeeeee oo ee oo eeeeeeeeeee e eee e eeee e e e s e e e e eeses e e e e eee e ee s eeeseeeeeeseeeeesseeeeeees
GETGPSGPGGA ...
GETGPSGPGLL ...t ee oo e eeee e,
GETGPSGPGSA ... e e ee s e s e s s e e s e e e ee e st eees e eeeeeeee
GETGPSGPGSY....ooeeeoeeeeeeeeeeee oo eeee e
GETGPSGPHDT oo e ee oo eeee e
GETGPSGPRMC. .. ..o e eeeeeee e ee e ee s e e e e e ee s e e e e e s e s eeeeeeesseeeeseeeeeee
GETGPSGPTRF ...
GETGPSGPVBW..
GETGPSGPVTG. oo ees e s oo s e e e e e e ee e eeeseeeeeeseeeees e eeeerees
GETGPSGPXTE ..o
GETGPSGPZDA ...t e
GETGPSUNDULATION. ... veeoeeeeeeeeeeeeeeeeeeeseeseeeeeeseeeeeeeeeeeeeeeeeeeeeseeeseeeeeses e eeeeeeeseeeseseeeesseeeeesseeeeseeeeeesenes 242
GETHOSTNAME . ....... oo ee oo 245
GETKALSTATUS ...t e e ee e eee e 257
GETLISTDATA...
GETLISTSIZE oo,
GETIMDEF ... e
GETIMEAS. ... oo ee e s e s e s e e ee e e s eeeeeeseeeeeseeeeee s eeeerees
GETNRPPOW. ... oo
GETNRPTYPE ..ot e oot e e
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(1= (0] =110 NSO 255
GETTEMP...

GETUNGAL .o e e s e e e e e e e e ee e ee e e eeeseeeeeeeeeeeseeees

B e

GS BB _1F _OFFSETKHZ. .. ovveoeeeeee oo eee oo eeee e 272
GS BB _1F_OFFSETKHZ? . vvveeeeveeeeeeeeeeeeeeeeeeeeeeee e eee s e s ses e e s e se e e eseseeeeeeeeeseeeeeeseeeeesseeeeserees 272
GS_BB_AF_BW_IDDIST _KHZ......ovoooeoeeee oo 272
GS_BB_AF_BW_IDDIST KHZ?....oooeooeeeeeeeeeeeeeeeeee e 272
GBS _BB_BW_KHZ. oo eee e e s e see e s ee e e s seeeeeseeeeeere e 272
GS_BB_BW_KHZ?. ..o, 272
G BB_DC V.ot 282
GBS _BB_LEV. Voo eeee et 282
GS_BB_LEV V.ot 283
GS_BB_LFIN_DCOFFSETV.....ooveoooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eee e eeeee e eeeee e eesee e 273
GS_BB_LFIN_DCOFFSETV?....oveooeeeeeeeeeeeeeeeeeeeeseeeeeeseeeeseseeeeseseeeesseeeeeseeeeseeeseseseseeeeeseeeeeesseeeesseeeesssnes 273
GS_BB_LOWIF_BW _IDDIST_KHZ. ..., 273
GS_BB_LOWIF_BW _IDDIST_KHZ?.....oooveeeeeeeee oo eeeeeeeeeeeeeeeeeeeeeeeeee s eeeeeeeseeeee e, 273
GS_BB_LOWIF_BW_KHZ....oevoeoeeeeeeeeeeee oo eeeeeeeeeeeeee e s s eee s ees e seee s eseeeeeseeeeeseeeeeeeeeeeee 273
GS_BB_LOWIF_BW_KHZ?2....o..ooooeooeeeeeee oo 273
GS_BB_WIDE1F...

GBS BB _WIDETF?. oo ees e s e s e e e e e e e eeeeeeees e eeseeeeee s eeeerees 274
GS_CARRIER_THRESHOLD DB...........ooovooooeeoeoeeeeeeeeeeee oo seeeeeeeeee oo eee e 274
GS_CARRIER_THRESHOLD DB?.........ooveoieeeeeeeeeeeeeeeeeeeseeeeeeseeeeeeeeeeeeseeeeeeeeeee e eeeee e eeeee e 274
GS_DEFAULT _FREQSTEP. ....coeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeseeeeeesseeeeeeseeeeeeeeeeeseeeeeeseeseesseeeeeseeeees s eeesseeeeee 274
GS_DEFAULT_FREQSTEP?......ooeeooeoeeee oo 274
G DEM_AF2F_BW.....ooeeeeeeeeeeeeeee oo e eeeeeeeee
GS_DEM_1F2F_BW?2..

GS_DEM_ID_BW. oo
GS_DEM _ID_BW?2...eooeeeeeeee oo e 275
GS_DEM_ID_WIDE_BW......oooveeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeseeseseseseseseseeeseeeeeeseseeeeseeeeeeeseeeeesseeeeseeeseeees 275
GS_DEM_ID_WIDE_BW?.... oo, 275
GS_DEM_WIDE_BW.......ooooeooeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeee e eeeeeeeeeee e e e ee e eeee e 275
GS_DEM _WIDE_BW?.....oeeooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeseeeeseses e seseeesee e e e eees s e eeeeeeeeeeeeesseeeeseeeeeee 275
GS_DEMFREQS_ OFFSET 1 ..o, 276
GS_DEMFREQS._ OFFSET 121 eeeeeeeeeeeee e eeee e e e ee e eee e eeeeee e, 276
GS_DEMFREQS_OFFSET_AUTOMAN.........oveeeeeeeeeeeeeeeeseeeeeeeseeeeeeseeeeeseeeeeeseeeseeseeeesseeeeseseeesseseeeseeee 276
GS_DEMFREQS_OFFSET_AUTOMAN?........ooooooeooeeeeeeeeeeeee oo 276
GS_DEMFREQS_OFFSET_LOWERFREQ.....

GS_DEMFREQS_OFFSET_LOWERFREQ?
GS_DEMFREQS_OFFSET_UPPERFREQL............ooveeioveeeeseeeeeoseeeeeeeeeeeeeeeeeeeeeeee oo eeeee oo,
GS_DEMFREQS_OFFSET_UPPERFREQ?..........ovveeeieeeeeeeeeeeeeeeeeeeeeseeeeseeeeeeeeeeeeseeeee e eeeeeseeeeeeeeeeseee, 277
B 1D STAT e ee e e e e e et s e ee e 277
B ID STATZ oo 277
GBS RFLF_INPUT .o e ee e ee e eeeeee e, 278
GBS RFLF_INPUTZ .o eee e e e e e e ses e e ee e s eee s eeeseeeeeeneeeeeees 278
GS_START_FINDCARRIER...........oooveoo oo oo oo eeeeeee oo eeeee e e eeeeee e e 278
GS_TRIG_EDGE.......ecooeeeeeeeeeeeeee oo eeeeeeeeeeeee e e e e ee e e ee e eeeee e, 278
GS_TRIG_EDGE? e eeeeeeeeeeee e eeeeeeeeeeeeeeeesee e e e e s e e s eeeees e s e e e eee e eee s e ee s eeeseeeeeeseeeeeees 278
GS_TRIG_SOURGCE ... 279
GS_TRIG_SOURCE?. ...t ee e 279
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HELP . e eee e ee e s e e e e s e e e e e eee s e s e e e s e s ee s e e ee st ee s e es e ee s e e enr e 373
ID_CODE

ID_DASH_LENGTH. oo eee e oo eee e e e e e s e e s e ee e e e ee e e e eee e e e ees e es e ees e eeseees oo 288
ID_DOT_LENGTH.o oo eeeeeeeeee e s ee e e e eee s ee s ee s ees e s ee s e s s eeseeeee s ee s e e e s eeeeeeee s eeeseeeesee 288
ID_DOTDASH_GAP. ... eveeeeeeeeeeee e eeeeees e seeeeeeeees s ee s ee s ees e ee s ees s s s ees s ee s ee s e ee s ees s ees e eesseseesee 289
ID_FAOO_ DASHLEN ... oo eeee oo eeeee e ee e eeee e e e e e s e s e s e e s e e ee e e e et ee s e s e s ees e eeseeeeeres 296
ID_FAOO_GAP.......oeeeeeeeeeeeeeeoee e eeeee e s e e s ee e ee e e ee s e e e e s e e e ee s e ee e e e s e e st s e eeeee 297
ID_FAB00_DASHLEN. ... vee v eeeeeeseeeeseeeeeeeeseeesseeseseseees e ees s es s ees e s s eesseees s eeseeees s eesseeees e eesseeeesee 297
o110 1o T Yo 1 = N ISP 297
ID_FAB00_GAP ..o eeeeeeeeeeeeeeeeee s e e e e s s e e s esseseee s ee s e e e s e e seeeee s e eeeeee s eees e e ee e e enr e 297
ID_F3000_DOTLEN ... veoeeeeeeeeeeeeeeeeseeeeeseseeseeeesseseessesees e eesseseessseesseees s ees s ees s ees s eeseees s eeseeeesseeeseeesee 297
o 210010 c Y- = 0TSO
ID_LETTER_GAP

ID_PERIOD ... eveoeeveeeeeoeeeeeeeeeeeeeesee e s e ee s ee s e ee s eesseeee s eeeseeesssee e s ees e e s e ees s e s s e s e e s eee e e s eee s eeree
IFSPECT ATTMODE ..o oo eeee oo e e eseeeeeeeseee e ee e e e ees e e e ee s e e e e e e e e ee e e ee s eee e eeseees e 344
IFSPECT _FREQ._SPAN ... veeeeveeeeeeeeeeeeeeeeeee e eeseeeeeseeeseeeees e eseseeeeseeesseeeeseeeeseeeee s eeeseeseseeesseeess e eessesssees 344
IFSPECT _FREQ._SPAN?. .. oo eeve e eeeeeeeeeeeeeeeesseeee s eeseeeees e seseeeesseesseseeseees s eee s ess e eesseeesseeesesesseeesees 344
IFSPECT FREQRF ... oo v eeeeeeeee e e e eeeeeeeeees e ee e e e ees e es e s s e e e e e e s e e e e e s e e s e s ee s eee e eseeesne e 344
IFSPECT _FREQRF?. ..o ee e s eeeeeeee e eee e eeeseseesee e s s ee s e e e s eesseee e s eee s ees e eee s ee s eee s s eeeeeeseeesneees 344
IFSPECT _GETSPECT .ooovveoeveoeeeeeeeeeseeseeeeeseseesseeeeseseessseessseese s eeseeeesssees e eesseeesseeesseees s eeseeesseeessesesseneees 347
IFSPECT _GRID_YRANGE DB.....voooeeoeeeeeeeeeeeeeeoeeeeee s eseeeeseee e s ees e s eee s eses e eseeeseeese s eeseeeeseeeeees 344
IFSPECT_GRID_YRANGE_DB?......oooecoeveeeeeeeeeeeeeeeeeeeseeeeeseeeseeeesseees e s s eeeseees s eesseesseeese e essseeseseeeene 344
IFSPECT _REFLEVEL ..o vvoooeveoeeeeeeeeeeeseeeeeseseesseeeessseesseeessseese e ses e eesesees e essseesseeesssees s eesesesseeessesesseneees 345
IFSPECT REFLEVEL?...vvooeveoe oo oo seee e eeeeeseee e e ees e ee s s e e e e s e s e e ees e e s e ees e e e s ees e eeeeees 345
IFSPECT _RES_BW.....ovooeeveeeeeeeeeeeeseeeesseeeeseeeeeeeeessseeessesessseseesesees s eeseee s s ees e e s s e sseesseeese s esseeeeeseeeeee 345
IESPECT _RES_BW2....ooooeveoeeeeoeeeeeeseeeeeseeeeseeeeeseeessee e s eessesees s e s s ees e s s ees s e s s e s s essseees s eeseeee s eeeee 345
IFSPECT_RESBW_AUTO

IFSPECT _RESBW_AUTO?...ooeeeeeeeoeeeeeeeeeeeeeeeeee e eeeeeees e sesseeesseseeesesessesesseeseeseeesesesesseeeeeseessseeeeseeessessesenne 345
IFSPECT _TRACE_AVRGCOUNT ....eoevvooe et e eeeeeeseeeeeeees e essesess s esssees s essseeesseeesseeesseeeseeesseeeseseeees 346
IFSPECT _TRACE_AVRGCOUNT? . o.eo oo eeeeee oo s eee s eeee e eesees s e eesee e s e ees e esseeeseeeseeseseeeeees 346
IFSPECT _TRACE_MODE.........ooveeeeveeeeeeeeeeeeeeeeeeeseeeeeseeeeseeeeeseseeseeeesseseesesese s eeseeeseseeseeeeeesesessseeeeseeesseeeseens 346
IFSPECT _TRACE_MODE?......vvoeeeveoeeeveeeeeeeeeeeeeeeeeeeeseseeseeeessesaesseeesseseesesesesesessseeaeseeesseeeeseeesseseeseeesseseeeens 346
L2 256

A 7 e e e e R et e R e et et e et n e et eer e e re e ene e nas 323

LLZ BB _AF_OFFSETKHZ. ... oveeoeeeeeeeeeeeee oo eeee e e e ee e eeeee e ee e 262
LLZ BB_AF_OFFSETKHZ?. . vveooeeveeeeeeeeeeeeeeeeeeeee e e eseeeeeseeeeeee s s eees e esseeees s eee s eeeseeeeens 262
LLZ BB _AF_BW_IDDIST_KHZ. ..o 262
LLZ BB_AF_BW_IDDIST KHZ?.... oo ee oo 262
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LLZ BB _BW_KHZ. .o
LLZ BB_BW_KHZ?..

LLZ BB_DC_Vioveooeveeeeeeeeeeeeeeeeeeeeeeeeeeee e s eeeeee e ee e s ee e s
LLZ BB_LEV V.o
LLZ BB_LFIN_DCOFFSETV......ooiveeieeeeeeeeeeeeeeeeeeeeeeeeee e eeeeee s eeeeeeeeeeee e eeeeeeee e eeeeeeen 263
LLZ BB_LFIN_DCOFFSETV?.....ooveooeeeeeeeeeeeeeeeeeeeeeseeeseeeseeseeeseeeeeeseeeeeesseeeeeeseeeesesseeeeseeeeses s ese s eeeseeeeees 263
LLZ_BB_LOWIF_BW _IDDIST _KHZ........oveoooeeeeeeeeee oo eeeeee oo, 263
LLZ_BB_LOWIF_BW _IDDIST _KHZ?......oooveoeeeeeeeeeeeeeeeeeeeeeeeeeee e eeseeeeeeeseeeeeeeeeeeseeseeseeee e eeese e, 263
LLZ BB_LOWIF_BW_KHZ. ... v eeeeee oo eeeeee e eseeeees e ees s ees e eeseeees e eeesseeseseeeeeesee 263
LLZ BB_LOWIF _BW_KHZ?.....oooooooeeeeeeeeeee oo 263
LLZ BB_VMAXPP V... ee e ee e e e ee e 288
LLZ. BB WIDETF ..oveeeoeeeeeeeeeeee oo eeeee e e e e ee e s e e ee e e s eeeeseeeee e ees s eeeseeeeesee e 264
LLZ BB WIDETF?. oo 264
LLZ_CARRIER_THRESHOLD DB.............ovveeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeseeeeeeeseeeeeeeeeeeees e seseeeeeeseeeeeeeeeeeen 264
LLZ_CARRIER_THRESHOLD _DB?........cooveeeeeeeeeeeeeeereeeeeeeeeseeeeeeseeeesesseeeeeeseeeeseeseeeeesseesesseesseseseeseseeenens 264
LLZ DEFAULT _FREQSTEP......ooooeeoeoeeee oo eeeee oo 264
LLZ DEFAULT _FREQSTEP?.....oooveoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeee e e eeseeeeee e 264
LLZ DEM_AF2F_BW.ooooeeeeeoeeeeoeeeeeeeeeeeeeeeeeeee e eeeeeeesese e eeeseeesee e s e e s e eees e e s s eees e eeeseeeeeseeeseese 266
LLZ DEM_AF2F_BW?2....oooeooeeee oo 266
LLZ DEM_ID_BW

LLZ DEM_ID_BW?21 oo ee e e s e e e e e s eeeseeeee e eees s eee s eeesee e 265
LLZ DEM_ID_WIDE_BW......oooooooeoeeo oo eeee e 265
LLZ DEM_ID_WIDE_BW?.....oooeeoeeee oo eeeeeeeeeeee e s 265
LLZ DEM_WIDE_BW......ovveeeeeeeeeeeeeeeeeeeeeseseeeeeeeeeeeeseeeeesseeeeeseeeees e eeesseseees e eesseeeeesseeeesseeeesseeeeeesee 265
LLZ DEM_WIDE_BW?.... oo 265
LLZ DEMFREQS_OFFSET _AF....ooooooeoeeeoeeeeeeeeeeeeeeeeeeeeeeeeeee e e eeeeeeeee oo eee e eeee s 266

LLZ DEMFREQS._ OFFSET 21 oo eeeeeeeeeeeeeeeeseeeseeeeses e s e seeessee e e eeeseees e ees e esesese s essseeseseeesee e 266
LLZ_DEMFREQS_OFFSET_AUTOMAN. ... eveteeveeeeeeeeeeoeeseeeeeeeeesesesseessseeesseeesssesesseessssesesseeeseesesseeesees 266
LLZ_DEMFREQS_OFFSET_AUTOMAN?. ... v eeeeeeeeoeeeeeeeeeeoeeeseeeessesesseeesseeeessseesssesesseessseeessseeseesesseeesees 266
LLZ DEMFREQS_OFFSET LOWERFREQ. ... ... oveeeeeeeeeeeeeeeeeeeeeseeseeseseeeeseeesseesessesesseeeseeeeseeeeeeeeeseen 267
LLZ_DEMFREQS_OFFSET_LOWERFREQ?.........oveeeteeeeeeeeeeeeeeseeeeesessseseesesesesseesssssesseessseesssseessseesesseeen 267
LLZ_DEMFREQS_OFFSET_UPPERFREQL... ... oveeeeeeeeeeeeeesereeseeeesseiesssesseseeesseeseseesssesseseesssessesseessessseens 267
LLZ DEMFREQS_OFFSET _UPPERFREQ?.......veeooveeeeeeeeeseoeeseeeeeseeeseseseseessseeseseesssesseseesssesseseeessessssens 267
LLZ ID STAT oot e oo eeee e e ee e ee e s e e e ee s ee e oo e s e e s e e s ee s e e s s e e e ee s e s e 267
LLZ 1D STAT?: oo eeeeeeeeeeeeeeeeeee e e e e e eee e eeee e ee s es e ees e ee s ees e e es e ee s es s ee s e ee s ee s eee s ees e eee s ees e 267
I LI R [N 3 OO 268
LLZ RFLF_INPUT?.c. oot e e ee e s e e s e s s s eee e es e eee s e e eee s s e e eseessneees 268
LLZ_START_FINDCARRIER

I [ Y =0 =3RS
LLZ_ TRIG_EDGE?...oveoeeve e eeeeeee e eeeeeeee e esseeeeeseeeseseesses e sesees s ees s e e e eee e es e eee s e s eeesees s eeeseesseenes 268
LLZ_ TRIG_SOURCE ... veeeeeeoeeeeeeeeeeeeeeeeee e e eeeeee s eseseeeeeesees s eeeseseese e s s ees e e s s ees e es e eeseesess e ees s seees oo 269
LLZ TRIG_SOURCE?. oo eee oo eee e e e s e e s e ee e s e e e e e s e s es e ee s eeseone 269

MB_DEFAULT _FREQSTEP. .......oveoooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeee e e eeee e eees e 293
MB_DEFAULT _FREQSTEP?......ovecooeveeeeeeeeeeeeeeeeeeeeeeesseeeeesseeesseseseeesseeeeseeseeeeseeeeeeeeeessseseseseeeeeseeessseees 293
IMB_DEM_BW.......ooeeeoeeeee oo 293
IMB_DEM_BW ... eeee e ee e e e eee e eee e, 293
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MB_TRIG_EDGE ... eee e,
MB_TRIG_EDGE?....
MB_TRIG_SOURGCE ... eeeeeeeeee oo eeeeeeeeee e eeeeeeeeeeeseeeseeeeeesee e s e eees s eees e eesseeeees e e es e eeeeeeeeeeesee

MB_TRIG_SOURCE?........vveo oo ee oo 294
IMEASIMODE . ... e e e 290
IMEASMODE?. ... e e e s e s e ee e e ee s ee e eee s e e e e eseeeeeeeeeee 290
IMEASTIME ... ee oo 231
IMEASTIME?. ... e e e ee et ee e ee e 231

IMODE_COM oo eeeeee oo eeeeee e eeeeeeees s e e e e eee s s e ees s e e s e eeseeees e ees e es s ees e s e ees e s s eeseesseees oo
MODE_FFT oo e oo s e e e e e e ee e s s ee s eees e ee e eeeenee
MODE_FSCAN..
MODE_GBAS ... vveoe v e eeeeeeeeeeeeseeeseee e s e eeseee e s es s ee s e e s ees e e e s ees s st ee s e e st ee s e e e s e s ee s eee e eeree
IMODE_GP ...t e e e e eee e e e e e s e e e e e s eee e e e e e e e eeeee e
MODE_IFSPECT v eeeee e eeeeeee e eeeeeeeeseeeeeeeeeseees e ees s e eeseseee s eee s e e s eee e ee s eee s ee s eee s s seeeeeeeeesreees 343
IMODE_LOC et eeeeeeeeeeseeeee s s eeeeeeseseessseeeses e s e e s e ees s ees s eesesees e e s seees s ees e s e eeseeees s eeseress e ees e
IMODE_MB....... v eeeee e e eeeeeeeeeeeee e e s e ee e e e e e e s eeeeeeeees e eees e eee s eeeseeeeeseeeeeeees
IMODE_INDB....... oo eveoee oo eeee e e eeeeeeeseeeees e ee s e ee s eesseeee s eeeeeees e e e s ees e ee s s eeeeeee s s e s eeres s eeeseee s eee s eeeee
MODE_SCOPE
IMODE_VOR ... eeveeee e eeeeeeeeeeeee e e e eeseeeeeee e e e e s e eee s eee e e es e eees e ee e eees s eee s ee s

NDB_AMFREQ
NDB_AMMOD.........eoe oot eeeee e e e e eee e e s ee e e e ee s eees e eesseseees e eees e eeeseeeeeeesee
NDB_CARLEV._CHANGE ... eveeeeeeeeeeeee e eeeeeeeeeee e s es s eeseeee s eee s s ees s e s s e e s s ese s eeseeeeeseeeeee
NDB_DEFAULT FREQSTEP. .......oooeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeee s eeeeeeee e ee e s ees e e eeeeee s eeee e
NDB_DEFAULT FREQSTEP?..
NDB_DEM_DIST_BW....ooveoeveoeeeeeeeeoeeseeeeeseseesseeseseseesseseseseeseeeseseesesseeesseeeeseessseeeseeees s eeseeesseeseseeesseeees

NDB_DEM_DIST_BW 2. vvooeveoeeeeeeeeeeseeeeeseeeesseeeeseseesseeessseeseeeses e esssess e eesseesseeesseees s eeseeesseeessesesseneees 334
NDB_DEM_ID_BW....eecooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeee s eeeseseeeeseeeeesseeeees s eeee s eeseeseeeeseeeeeseeeseeeeeeees 333
NDB_DEM_ID_BW 2. oo eeee e eeeeeeeeeeeeeeeeeeseeeeseseesses e s e e e s eee s e e s eeeeeeees e eee s esseseee s eseeeeeeseeesseees 333
NDB_EXTERNALATT LFIN...ovvoeeveoeeeveeeeeoeeseeeesesesseeessesessseesssesesssseessssessseeesseseessesesseseessseesssseessesessseeeeses 334
NDB_EXTERNALATT LFIN?. oo eeeeee s eeeseeeeeeseeeeeesseeeeeseeesees e e esee e s e eeeseeeeeeseeeee s eeesee 334
NDB_IDFREQ_400_1020...........vvoooeooeeeeeeeeeee oo seeeeee oo eeeeeeeeeeeeeeeeee e,

NDB_ K2 PCT ovooeeeeeeeeeeeeeeee e see e e s s e e e s e see e e es e e e e s e e e s ee s e e s eeesees e ee s e s e ees e e s s ees s seeees e

NDB_KB_PCT oo eeeeee e e e eeeeeeeseee e e ee e e s ee e ee s e s eee s eeee e ees e eee s eeeeseeeeeeeeeeeeeees

NDB_ KA PCT oo eeeeeeeeee e s e e eee e e e e e e e e e st eee s e st ee s e ees e e s s eee e e ees e eees e eeseeeereeees e

NDB_LFIN_IMPEDANCE...
NDB_LFIN_IMPEDENCE?. ......ovveeeeeeeeeeeeeoeeeeeeeeeeeeeeeeeesseeessseeeeseeeeees s esesseseees e eeeseseees e eeeseeeseeseeeseseseee 334
NDB_POWSUPPL_FC..eooveoeeeeeeeeeeeeee e eeeeeeeeeesseeee s ee s ees e ees e eeseeee s eeseeeee s e seeeees e eeeseeeeseeeeseesesee 337
NDB_THD P CT . vveeeeeoeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeseessseee s s s e eseesees s eeeseseeseeees s eesesees s ees e es e eeseesesseeeseeesseeeseene 337
NDB_UNIT LEVEL .ecoovveeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeee e eeeseeeeeseeeeeeseeeeeeeseeeeeeseeeeesseeeeseseeeeeseeeeeesseeeeseeeeeeees 335
NDB_UNIT _LEVEL? .o e eeeeeeeeeeeee e eseee e s esesees e eesseeee s eesesees e eeeeees s ees e es e eesesesseeeesesesreeeeseone 335
OPTIONGETCHECKED. ... vcoeveee e eeveees e es e e s eeseeesseseesseee e ees s essse e s s eesseeee s eeseeeees e essseeeeseeesseseeseone 256

PH 9090 ..o 286
PH_150_150.....vveeo e eeeeeeeeeeeeeeeeeeeeee e eee e ee e e e ee e ee s e e 286
PPSSMA_TRIG_SOURGCE..........coevveeeeeeeee oo e eeeeeeeeeeeeeeeeeeeeeseseeeesseeeesseeeeee s eeee s eeeseeeeseeeeeeeseeeseeeeeee 363
PPSSMA_TRIG_SOURGCE?..........ovooeoeeeoe oo e eeee e 235
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REMOTELOCK ...... .o ee oo, 246
RESIDFM_90
RESIDFM_150.......eveeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeeeeeeeeeeeeeeseseeeseeseeeseeeeeeeseeeeeeeeeeeesseeees e eeeeseeeeeeseeeeeesseeeeeees 286
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