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® R&S EVSD1-Z3 V/UHF antenna (1330.0395.02)

® R&S EVSD1-Z5 Data-link-module (Wi-Fi) (1330.0520.02)
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® R&S EVSD1-Z6 GNSS RTK device (base) (1330.0472.03)
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® R&S EVSG1-Z8 Power supply (1330.0289.02)
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R&S®EVSD1000 Getting started

1.1

1.1.1

Safety and regulatory information

Getting started

Note: the following chapters are identical to those in the printed R&S EVSD1000 Get-
ting Started manual.

Safety and regulatory 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 EVSD1000 is a signal level and modulation analyzer to be used aboard
medium-sized drones. It performs measurements on instrument landing systems (ILS),
ground-based augmentation systems (GBAS) and very high frequency omnidirectional
range (VOR) ground stations. It analyzes air traffic control communications (ATC COM)
signals measured during startup, maintenance and servicing. The instrument’s
mechanical and electrical design is optimized for drone-based measurements on ter-
restrial navigation systems.

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 EVSD1000 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 and regulatory 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.

® 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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Safety and regulatory information

Handling batteries safely

The product contains exchangeable or built-in lithium polymer or lithium ion cells or
batteries. The use of the word battery in the following always means all types. Only the
battery contents are potentially hazardous. As long as a battery is undamaged and the
seals remain intact, there is no danger.

Impact, shock or heat can cause damage such as dents, punctures and other deforma-
tions. A damaged battery poses a risk of personal injury. Handle a damaged or leaking
battery with extreme care. Immediately ventilate the area since the battery releases
harmful gases. If you come into contact with the battery fluid, immediately remove all
contaminated clothing. Irritation can occur if the battery fluid comes in contact with your
skin or eyes. Immediately and thoroughly rinse your skin or eyes with water and seek
medical aid.

For safe handling, follow these rules:
® Do not short-circuit the battery.
® Do not mechanically damage the battery. Do not open or disassemble the battery.

® Do not expose the battery to high temperatures such as open flames, hot surfaces
and sunlight.

® Only use the battery with the designated Rohde & Schwarz product.
® Only use the appropriate Rohde & Schwarz charger to charge the batteries. If the

batteries are improperly charged, there is a risk of explosion. For charging and dis-
charging temperature ranges, see the product documentation.

® Replace exchangeable batteries only with the same battery type.
® Store the battery in the product or use the product packaging.

® Dispose of exchangeable batteries separately from normal household waste as
specified by the local waste disposal agency.

If you disregard these rules, you risk serious personal injury or even death due to
explosion, fire or hazardous chemical substances. The product documentation pro-
vides further details.

If exchangeable batteries or products with built-in batteries are defective, contact the
Rohde & Schwarz customer service. Rohde & Schwarz classifies the severity of the
defect. When returning batteries or Rohde & Schwarz products containing batteries,
use a carrier qualified to transport dangerous goods and notify the carrier of this classi-
fication. Follow the carrier’s transport stipulations in line with IATA-DGR, IMDG-Code,
ADR or RID.

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.
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Documentation overview

1.1.2 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

uct has come to the end of its service life.

For more information, see "Disposing of electrical and electronic equipment” on page 355.

Labeling in line with directive 2006/66/EC for disposal of batteries after they have come to the

ﬁ Labeling in line with EN 50419 for disposal of electrical and electronic equipment after the prod-
|
% end of their service life.

—O

For more information, see "Disposing of batteries" on page 355.

1.1.3 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.

NOTICE

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

1.1.4 Korea certification class A

o 7171 YF-G(AT) AR 2 F717) A Bl A E ALgAE o] BE T84
uhebl, 1 9l o] A ool A ALgahs A B o g,

1.2 Documentation overview

This section provides an overview of the R&S EVSD1000 user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/EVSD1000
Further documents are available at:

www.rohde-schwarz.com/product/EVSD1000
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1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

Documentation overview

Getting started manual

Introduces the R&S EVSD1000 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 EVSD1000.

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 EVSD1000. 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/EVSD1000/

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.
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Preparing for use
See www.rohde-schwarz.com/firmware/EVSD1000.

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.

1.2.8 Videos

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@RohdeundSchwarz

1.3 Key features

The R&S EVSD1000 offers the following key features:

® Precise, reproducible analysis of ILS, VOR and GBAS ground measurements (in
line with ICAO Doc. 8071 and ICAO Annex 10)

® Extremely compact, with integrable battery and data-link-module (Wi-Fi)

® High measurement rate for dynamic measurements, at 100 data records per sec-
ond

® Simultaneous analysis of course and clearance signals on dual-frequency (2F) ILS
systems

® Detailed analysis options in the frequency and time domain

1.4 Preparing for use

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

e Unpacking and CheCKING........ccuiiiiiiiiiiciiiieeiee e e e e e e 11
e Selecting and preparing the system components.............cccee e, 11
o Setting up the R&S EVSDT000........cciiiiiiiiiee e siiee e esteee e e seiee e e 12
e Opening and closing the front and rear COVErs...........oooiiiiiciiiiiiiiieee e 14
e Mounting the R&S EVSD1-Z220 Drone adapter DJI M300 RTK...........ccoeccuvvvvvenennn. 16
L I o] o1 =Tox 119 Vo I (o TN I N PP PRR 25
e Setting up a data link (Wi-Fi) connection..............ooooriiriiiiiiiiccicieie e 26
L I O7o] [ 1=To1 11 g o IR (o TN oo Y PRSP 29
e Connecting the R&S EVSD1-Z3 V/UHF antenna to the bottom of the

RE&S EVSDT000... . iieiueeeeeeeaiiieeeeeetieee e e s tete e e s ssaeee e e s st e e s ssnbeeeeessanbeeeesennseeeeesanees 32

Connecting 10 GINSS ... .. 34
®  SWItChING ON OF Off . e 38
e Performing an autocalibration.............ooov i 38
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1.4.1

1.4.2

Preparing for use

Unpacking and checking

1. Unpack the R&S EVSD1000 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 DC power supply connector with cable (0.5 m long)
LAN cable (1 m long)

GNSS cable with an open end (2 m long)

R&S EVSD1000 bottom antenna adapter

Printed Getting Started manual (English)

4. Check the equipment for damage.

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

Selecting and preparing the system components

The mechanical and electrical design of the R&S EVSD1000 is optimized for use with
a drone. For the DJI M300, Rohde & Schwarz offers a corresponding adapter set
(R&S EVSD1-Z20 Drone adapter DJI M300 RTK). Adapters for other drone types can
be provided on request.

You can connect the R&S EVSD1-Z3 V/UHF antenna mechanically to the top of the
DJI M300 (requires R&S EVSD1-Z20 Drone adapter DJI M300 RTK). The adapter set
provides a quick-release system to fasten and unfasten the antenna and the drone
from the R&S EVSD1000 quickly. The illustrations and mounting procedures in this
manual are based on this setup. Use the quick-release system to connect only compo-
nents with a maximum weight of 2 kilograms.

You can mount the R&S EVSD1000 to other drone types or mount the antenna to other
positions using customized adapters. When selecting and designing the components,
consider the following information to ensure a safe and suitable system setup.

Selecting the drone

When selecting the drone, make sure that the drone is suitable to carry the weight of
the R&S EVSD1000 and all optional components.

Drones are commonly equipped with propellers made out of carbon fiber. Carbon fiber
or other conductive materials can cause unwanted reflections of RF signals. Such
reflections can distort the measurement results provided by the R&S EVSD1000 and
make them useless. Therefore, take precautions to avoid reflections. For example,
mount the R&S EVSD1000 to a drone with wooden propellers. Ensure that the drone
still flies safely after the adaptations.

Wooden propellers are usually not foldable. To keep the system transportable, propel-
ler quick-release systems are a good solution.
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Preparing for use

For the DJI M300, for example, the following third-party accessories are available:
® XOAR - PJP-N IIDJ, IDJ-P - 1IDJ21X10J: pre-drilled wooden propellers to fit onto a
DJI M300

e XOAR - Quick Release for PJP-N21X10 - A-INS3-Z: pre-drilled propeller quick-
release to fit onto a DJI M300

Designing the adapters

When designing the adapter, consider the R&S EVSD1000 dimensions and the center
of gravity, see Chapter E, "Reference: Dimensions", on page 369. Most drone manu-
facturers provide information on the optimal position of the center of gravity. After
setup, recalibrate the drone to the new center of gravity, if necessary.

Make sure none of the optional components and connecting cables disturb the flight of
the drone, e.g. by blocking the propellers or the drone sensors.

Always use secured screws to prevent the screws from falling out due to vibrations or
unsteady flight maneuvers. If components are not fastened to the R&S EVSD1000 or
the drone securely, they can fall down and cause damage or injury.

1.4.3 Setting up the R&S EVSD1000

The R&S EVSD1000 was designed to be mounted on a drone. With the provided cover
attached, the instrument is waterproof as specified in the data sheet. You can also set
up the R&S EVSD1000 on a benchtop, for example to prepare the R&S EVSD1000 for
mobile use.

See also:
® ‘"Intended use" on page 5

1.4.3.1 Mounting the R&S EVSD1000 on a drone

You mount the R&S EVSD1000 on a drone via the adapter on the top panel. Currently,
an adapter set is available for the DJI M300 (R&S EVSD1-Z20 Drone adapter DJI
M300 RTK). You can design a customized drone adapter for other drone types or to
mount the R&S EVSD1000 to the drone from a different position.
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Preparing for use

Figure 1-1: Example of a R&S EVSD1000 mounted to a DJI M300 drone

To mount the R&S EVSD1000 to a drone
Prerequisite: The customized drone adapter is drilled according to the drilling template
in Figure E-4.

Mounting the R&S EVSD1000 to a DJI M300 using the R&S EVSD1-Z20 Drone
adapter DJI M300 RTK is described in Chapter 1.4.5, "Mounting the R&S EVSD1-220
Drone adapter DJI M300 RTK", on page 16.

1. Screw the customized drone adapter to the top panel of the R&S EVSD1000 using
secured screws.
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Preparing for use

Figure 1-2: R&S EVSD1000 with a sample adapter

2. Fasten the drone adapter to the drone as designed.

1.4.3.2 Placing the R&S EVSD1000 on a benchtop

To place the R&S EVSD1000 on a bench top

1. NOTICE! Risk of damaging a connected antenna. If an antenna is connected to the
bottom of the R&S EVSD1000, remove the antenna before you attempt to place
the instrument on a bench top. Otherwise you can damage the antenna.

Place the R&S EVSD1000 on a stable, flat and level surface. Ensure that the sur-
face can support the weight of the R&S EVSD1000. For information on the weight,
see the data sheet.

2. The top surface is not designed for stacking. If you want to stack the
R&S EVSD1000 together with other products:

a) Follow the instructions given for the other products.
b) Place the R&S EVSD1000 on top.

1.4.4 Opening and closing the front and rear covers

The front and rear sides of the R&S EVSD1000 are protected by two covers. Beneath
the covers, you find additional connectors, the battery slot and the data link connec-
tors. To connect devices to these connectors, you have to open the covers. Close the
covers again before operation to ensure that the connectors and modules remain pro-
tected.
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Preparing for use

To open the front and rear covers
1. Pull the tabs at the bottom of the cover outwards.

2,
(D

®

EVSD1000
V/UHF Nav/Drone Analyzer

LAN =%

! Power Supply
\ DC10..28V
| Max3A ===

\ A

2. Lift the cover by the tabs.
3. Slide off the cover.

To close the front and rear covers

1. Slide the cover onto the R&S EVSD1000 from the side.

User Manual 1179.5624.02 — 02 15



R&S®EVSD1000 Getting started

Preparing for use

®

EVSD1000

V/UHF Nav/Drone Analyzer

2. Press the cover down onto the casing until the tabs lock into place.

1.4.5 Mounting the R&S EVSD1-Z20 Drone adapter DJI M300 RTK

The optional R&S EVSD1-Z20 Drone adapter DJI M300 RTK allows you to connect
and disconnect the R&S EVSD1000 to and from a DJI M300 drone and an ILS/VOR
antenna using a quick-release system.

To mount the R&S EVSD1000 to a drone using the adapter set

Prerequisite:

R&S EVSD1-Z20 Drone adapter DJI M300 RTK

1. Insert 4 of the provided countersunk threadlocked screws through the top of the
inner quick-release fastener.
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Preparing for use

2. Screw the quick-release fastener to the outer bolt circle on the top panel of the
R&S EVSD1000.

3. Insert 5 of the provided countersunk threadlocked screws through the bottom of the
outer quick-release fastener.

s

&
- L -
4. Screw the quick-release fastener to the drone adapter.

5. Mount the drone adapter with the quick-release fastener to the drone:

a) Insert 2 of the provided M3x12 secured screws through the front of the drone
adapter.

b) Screw the adapter to the front of the drone.

c) Insert 2 of the provided M3x8 secured screws through the bottom of the drone
adapter.

d) Screw the adapter to the bottom of the drone.

6. Unfasten the quick-release clasp.
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Preparing for use

9

7. Insert the quick-release fastener on the R&S EVSD1000 in the quick-release coun-
terpart on the drone until the locking pin catches.

8. Make sure that the two components are connected securely.

9. Fasten the quick-release clasp.

C

To remove the R&S EVSD1000 from the drone

1. Unfasten the quick-release clasp.

9

2. Pull the locking pin on the quick-release fastener.
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Preparing for use

=

3. While holding the locking pin, carefully pull the R&S EVSD1000 out of the quick-
release fastener.

4. Release the locking-pin.

5. Fasten the quick-release clasp.

C

To connect the R&S EVSD1-Z3 V/UHF antenna to the drone adapter kit
Prerequisites:

R&S EVSD1-Z20 Drone adapter DJI M300 RTK

R&S EVSD1-Z3 V/UHF antenna

1. Insert 4 of the provided countersunk threadlocked screws through the bottom of the
inner quick-release fastener.
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Preparing for use

i1 ga

2. Place the flange of the antenna with the cable fitted in the inlet of the flange on the
quick-release fastener.

3. Screw the quick-release fastener to the flange of the antenna.

4. Insert 5 of the provided countersunk threadlocked screws through the top of the
outer quick-release fastener.

T
| f t"fr

5. Screw the quick-release fastener to the antenna adapter.

6. Insert 2 cable ties in the holes of the antenna adapter. The ties are required to fas-
ten the OSDK cable to the adapter later.
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Preparing for use

7. Insert 4 of the provided secured screws through the top of the antenna adapter:

e 2 M3x12 screws at the front
e 2 M3x8 screws at the back

] t

|
|
| s
I
: |
—

8. Screw the adapter and quick-release fastener to the top of the drone.

9. Unfasten the quick-release clasp.

. a

10. Insert the quick-release fastener on the antenna in the quick-release counterpart
on the drone until the locking pin catches.
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Preparing for use

N

11. Make sure that the two components are connected securely.

12. Fasten the quick-release clasp.

C

13. Connect the RF output cable ("pigtail") of the antenna to the straight end of the pro-
vided RF extension cable.

14. Connect the 90° connector of the RF extension cable to the "RX In" connector on
the left panel of the R&S EVSD1000.

15. NOTICE! Risk of blocking the drone. Make sure that the connecting cables do not
block the drone propellers or the sensors required for flight.

Secure all cables to the provided loops on both adapters using cable ties. Make
sure that the cables are fastened to the side of the drone securely.
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Preparing for use

To connect the OSDK cable

The OSDK cable provides the electrical connections between the drone and the
R&S EVSD1000.

1. Place the encased part of the OSDK cable over the adapter, with the double cables

facing the USB connector of the drone.
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Preparing for use

2. Fasten the OSDK cable to the adapter using the prepared cable ties.
3. Insert the USB connector of the OSDK cable in the USB connector of the drone.

4. Connect the single DC connector cable of the OSDK cable to the "Power supply"
connector on the right panel of the R&S EVSD1000.

5. Connect the remaining GNSS connector cable of the OSDK cable to the "GNSS"
connector on the left panel of the R&S EVSD1000.

6. NOTICE! Risk of blocking the drone. Make sure that the connecting cables do not
block the drone propellers or the sensors required for flight.

Secure all cables to the provided loops on both adapters using cable ties. Make
sure that the cables are fastened to the side of the drone securely.
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Left side Right side

To configure GNSS reception from the drone, see Chapter 1.4.10.1, "Receiving GNSS
data from the DJI M300", on page 34.

1.4.6 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 1.5.3.1, "LAN (ethernet)", on page 44.

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 EVSD1000 to a connected device

® To access or control the measurement from a remote device using a VNC client

® To connect external network devices (e.g. printers)
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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 EVSD1000 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 EVSD1000. 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 use an IP address within the same TCP/IP subnet as
the instrument. (Usually, that means only the last number of the IP address differs.)

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 EVSD1000. The default instrument name is
EVSD<serial number>, for example, EVSD123456. For information on determining
the serial number, see Chapter 1.5.5.2, "Device ID", on page 47.

@ Resetting the IP address
If you do not know which IP address the instrument is currently set to, you can always
reset the network settings of the instrument to their default values (LAN IP address:
10.255.255.98, Wi-Fi access point IP address: 192.168.1.1).

Insert a pointed tool, such as the tip of a pencil, in the LAN reset button on the front
panel of the instrument, see Chapter 1.5.1, "Front panel", on page 39. Press the "LAN
Reset" button for about 3 seconds to reset the IP address of the LAN connector and
the optional data-link-module (Wi-Fi).

Press the "LAN Reset" button shortly to re-establish the LAN or Wi-Fi connection with-
out changing the settings.

For more information on LAN configuration, see Chapter 8.2, "LAN (remote) settings",
on page 201.

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

The R&S EVSD1000 can be equipped with an optional R&S EVSD1-Z5 Data-link-mod-
ule (Wi-Fi). Thus, you can configure the R&S EVSD1000 as a Wi-Fi access point for
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wireless communication from a remote device. The data-link-module (Wi-Fi) is connec-
ted using the connectors in the data link slot on the rear of the R&S EVSD1000 (see
Chapter 1.5.4, "Rear panel", on page 45).

To connect the optional R&S EVSD1-Z5 Data-link-module (Wi-Fi)

Figure 1-3: Connecting the R&S EVSD1-Z5 Data-link-module (Wi-Fi)

1 = RP-SMA connectors data-link-module (Wi-Fi)
2 = USB-C connector data-link-module (Wi-Fi)

3 = Hook-and-loop fastener

4 = Data link antennas with RP-SMA connectors
5 = RP-SMA cables data link slot

6 = USB-C cable data link slot

1. Open the rear cover of the R&S EVSD1000 as described in Chapter 1.4.4, "Open-
ing and closing the front and rear covers", on page 14.

2. A hook-and-loop fastener is taped to the R&S EVSD1000, in front of the data link
slot. Tape the upper part of the fastener to the data-link-module (Wi-Fi) as shown in
Figure 1-3.

3. Plug the USB-C cable from the R&S EVSD1000 data link slot in the USB-C con-
nector on the data-link-module (Wi-Fi).

4. Screw both RP-SMA cables from the R&S EVSD1000 data link slot to the data-link-
module (Wi-Fi) RP-SMA connectors.

5. Insert the data-link-module (Wi-Fi) in the data link slot of the R&S EVSD1000 until
the hook-and-loop fasteners are connected.

6. NOTICE! Risk of blocking the drone. Make sure that the antennas and connecting
cables do not block the drone propellers or the sensors required for flight.
Connect the short, non-bendable data-link antennas provided with the
R&S EVSD1-Z5 Data-link-module (Wi-Fi) to the "DL Ant 1"/ "DL Ant 2" connectors
on the left and right panel of the R&S EVSD1000 (see Chapter 1.5.2.1, "Data link
antenna connector”, on page 43).
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To set up a data link (Wi-Fi) connection

Before you start the R&S EVSD1000, connect the data-link-module (Wi-Fi) to the
R&S EVSD1000. Otherwise, the R&S EVSD1000 does not determine the IP informa-
tion automatically.

1. Switch on the R&S EVSD1000.

The R&S EVSD1000 is configured as a Wi-Fi access point using a DHCP server.
By default, the following settings are defined.

EVED900252
k5900252
1 [LAGH: Wi-Fid) ~

Low -
DE -
192.168.1.1
255.255.155.0
192.168.1.2

ON CH:1 WIDTH:20MHz

2. Usually, you can access the R&S EVSD1000 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>, e.g. RS123456. For infor-
mation on determining the serial number, see Chapter 1.5.5.2, "Device ID",
on page 47.

If necessary, configure the data link information for your network.
For details, see Chapter 8.3, "Data link (Wi-Fi) settings", on page 204.

@ Resetting the IP address
If you do not know which IP address the instrument is currently set to, you can always
reset the network settings of the instrument to their default values (LAN IP address:
10.255.255.98, Wi-Fi access point IP address: 192.168.1.1).

Insert a pointed tool, such as the tip of a pencil, in the LAN reset button on the front
panel of the instrument, see Chapter 1.5.1, "Front panel", on page 39. Press the "LAN
Reset" button for about 3 seconds to reset the IP address of the LAN connector and
the optional data-link-module (Wi-Fi).

Press the "LAN Reset" button shortly to re-establish the LAN or Wi-Fi connection with-
out changing the settings.
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1.4.8 Connecting to power

1.4.8.1

The R&S EVSD1000 is equipped with a DC power supply connector that can be con-
nected to the board power of a drone. Optionally, you can operate the R&S EVSD1000
by a battery (R&S EVSD1-Z1 Battery pack).

For use without a drone, you can use an optional external AC/DC power supply unit
(R&S EVSG1-Z8 Power supply) or a battery.

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

e Connecting the R&S EVSD1000 to an external DC power source............ccccveeeee... 29
e Using an optional battery pack...........uuuceeeiiiiii e 30
e Connecting the R&S EVSD1000 t0 AC POWE......cuvuiuiuueeiiieieieieeeeeeeeeeeeeeeeeeeeeeeeennns 31

Connecting the R&S EVSD1000 to an external DC power source

You can connect the R&S EVSD1000 to an external DC power source, such as the
board power of the drone. The power supply must provide a voltage of 10 V DC to
28 V DC.

If you use the optional R&S EVSD1-Z20 Drone adapter DJI M300 RTK, power supply
is provided by the OSDK cable. See Chapter 1.4.5, "Mounting the R&S EVSD1-Z220
Drone adapter DJI M300 RTK", on page 16.

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
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 EVSD1000 to an external DC power source as follows:

1. Connect the XLR connection cable provided with the instrument to the Power sup-
ply connector on the left panel of the R&S EVSD1000.

2. NOTICE! Risk of instrument damage. Excess current from the external DC power
source to the instrument can cause a short-circuit, which can damage the instru-
ment or power supply unit.

Always insert a 3 AT H fuse in the power supply connection to protect the instru-
ment.

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 "Power" LED on the front panel of the R&S EVSD1000 lights up (see
Table 1-2).
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1.4.8.2 Using an optional battery pack

As an alternative to the fixed DC power supply, you can operate the R&S EVSD1000
by a battery pack. Use only the original battery pack R&S EVSD1-Z1 Battery pack.

If the battery option was ordered together with the instrument, the R&S EVSD1000
comes with the battery management and battery pack already installed. Otherwise
these options must be installed by Rohde & Schwarz service personnel.

For safety information, see "Handling batteries safely" on page 7.

If the battery pack is installed and no DC power is supplied, the R&S EVSD1000 auto-
matically switches to battery operation. The power mode and charge condition of the
battery are indicated by the "Power" LED on the front panel of the R&S EVSD1000
(see Table 1-2).

Charging batteries

Charge the battery before using it for the first time. Following a long storage period, it
can be necessary to charge and discharge the battery several times to reach full
capacity. The battery can only be charged outside the R&S EVSD1000 using the
R&S EVSD1-Z2 Battery charger.

Look up the following details in the data sheet:
® Charging conditions
® Recharging interval to avoid deep discharge

For information on storing and disposal of a battery pack, see Chapter 10.1, "Handling
batteries", on page 354.

Replacing batteries

To replace the battery

1. NOTICE! Risk of data loss. If you disconnect the product from power when it is in
the ready state, you can lose settings and data. Shut it down first.

Proceed as described in Chapter 1.4.11, "Switching on or off", on page 38.
2. Disconnect the power supply.

3. Open the front cover from the R&S EVSD1000 as described in Chapter 1.4.4,
"Opening and closing the front and rear covers", on page 14.

4. Pull the strap on the battery pack horizontally to remove the empty battery from the
R&S EVSD1000.
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Figure 1-4: Replacing a battery pack
1 = Battery pack with strap
2 = Battery slot at front of the R&S EVSD1000

5. Charge the battery pack using the R&S EVSD1-Z2 Battery charger.

6. Insert the charged battery pack into the slot at the front of the R&S EVSD1000 with
the charge state indicator LED facing upwards.

7. Push the battery pack onto the connector in the R&S EVSD1000.

8. Close the instrument cover as described in "To close the front and rear covers"
on page 15.

1.4.8.3 Connecting the R&S EVSD1000 to AC power

If you need to operate the R&S EVSD1000 without a drone, 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.

Only operate the external power supply R&S EVSG1-Z8 Power supply up to an altitude
of 2000 m. See also the R&S EVSG1-Z8 Power supply data sheet.

Connect the R&S EVSD1000 to AC power as follows:

1. Connect the DC connector on the AC/DC power supply unit to the Power Supply
connector on the left side of the R&S EVSD1000 (see Chapter 1.5.3.2, "DC power
supply”, on page 45).

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.
The green Power LED on the front panel of the R&S EVSD1000 lights up.
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1.4.9 Connecting the R&S EVSD1-Z3 V/UHF antenna to the bottom of the
R&S EVSD1000

If you do not have the optional R&S EVSD1-Z20 Drone adapter DJI M300 RTK, you
can connect a receiving antenna to the bottom of the R&S EVSD1000.

To connect a receiving antenna to the bottom of the R&S EVSD1000
Prerequisite: R&S EVSD1-Z3 V/UHF antenna
1. On the bottom panel of the R&S EVSD1000, unscrew the protection cover.

Figure 1-5: Removing the protection cover from the bottom panel

2. Insert four secured screws through the top of the antenna adapter.

3. Place the adapter on the flange of the antenna with the cable fitted in the inlet of
the flange.
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4. Screw the adapter to the flange of the antenna.
5. Insert four protected screws from below the antenna adapter.

6. Screw the adapter and antenna to the bottom panel of the R&S EVSD1000 with
the antenna facing the flight direction.

'___—-——_ #

7. Connect the RF output cable ("pig tail") of the receiving antenna to the provided RF
extension cable.
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8. Connect the RF extension cable to the "RX In" connector on the left panel of the
R&S EVSD1000.

1.4.10 Connecting to GNSS

1.4.101

A GNSS receiver provides synchronization data for time and positioning results.
There are three ways to provide GNSS data to the R&S EVSD1000:

® Using the GNSS information from the drone

® Using the R&S EVSD1-Z6 GNSS RTK device (rover) and R&S EVSD1-Z7 GNSS
antenna options

® Using a customer-specific GNSS receiver and antenna

You configure the used GNSS source on the R&S EVSD1000.

e Receiving GNSS data from the DJI M300...........uuiiiiiiieiiieiiieeeeeceeeeeeeeeeeeeeee 34
e Using an optional GNSS antenna and reCeiVer............uuvviiiiiiciiiieieeeeeeeeeeeeeeeeeeeees 36
e Using a customer-specific GNSS antenna and receiver...........ccccooeeeecciieeeeneneeennn. 37

Receiving GNSS data from the DJI M300

You can connect the R&S EVSD1000 to a DJI M300 and use the drone as a source for
position and time data. Thus, the R&S EVSD1000 does not require an additional
GNSS receiver.

To obtain the DJI M300 information

Prerequisites:

DJI Assistant 2 (Enterprise series) software (see https://www.dji.com/)

DJI developer account (see https://developer.dji.com)

1. In the DJI developer portal, register an Onboard SDK (OSDK) application for your
DJI M300. For details on registration, see the developer documentation provided
by the drone manufacturer.

2. In the DJI Assistant software, enable the OSDK API control. Optionally, change the
baud rate. The default value is 230400.
You do not have to define other settings, as the R&S EVSD1000 automatically ena-
bles the required data sets.

3. In the DJI developer portal, find the application ID and key for your drone.
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APP INFORMATION

SDK Type

Figure 1-6: Example of application information shown in the DJI developer portal (2022)

To enable DJI M300 support on the R&S EVSD1000
Prerequisites:
The application ID and key for the registered drone application

LAN access to the R&S EVSD1000 for remote control (see Chapter 1.4.6, "Connecting
to LAN", on page 25)

The OSDK connection cable is connected to the "GNSS" connector on the left panel of
the R&S EVSD1000 (see Chapter 1.5.2.3, "GNSS connector", on page 43).

1. Connect a terminal client, e.g. "putty" (https://www.putty.org) to the
R&S EVSD1000 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 EVSD1000.

2. Specify the application ID on the R&S EVSD1000 by sending the remote command
DJI:APPID.

For example:
DJI:APPID 1120702

See DJT:APPID on page 243.

3. Specify the application key on the R&S EVSD1000 by sending the remote com-
mand DJI :KEY.
For example:
DJI:KEY 87df76162e58ab5438453e03e493b7b5c15488d3e301a. ..
See DJI:KEY on page 243.

4. To use a data rate (baud rate) other than the default 230400, define the rate on the
R&S EVSD1000 by sending the remote command DJI : BAUDRATE.
For example:
DJI:BAUDRATE 230400
See DJI:BAUDRATE on page 243.

The R&S EVSD1000 is ready to communicate with the DJI M300 drone.
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To configure the GNSS source on the R&S EVSD1000
Prerequisite:

LAN or Wi-Fi connection between the R&S EVSD1000 and a PC (see Chapter 1.4.6,
"Connecting to LAN", on page 25 and Chapter 1.4.7, "Setting up a data link (Wi-Fi)
connection”, on page 26).

1. On the R&S EVSD1000, in the "Setup - GPS / GNSS" settings, select the "Inter-
face™ "DJI_M300".

Note that it can take up to 30 seconds after switching on or connecting to the
drone before the R&S EVSD1000 receives GNSS data. See the GNSS status indi-
cator LED on the front panel of the R&S EVSD1000.

2. Define which part of the signal is used for synchronization: "PPS-Sync": "GNSS ris-

ing".
For details, see Chapter 8.6, "GNSS configuration”, on page 214.

1.4.10.2 Using an optional GNSS antenna and receiver

An optional GNSS antenna and receiver are available for the R&S EVSD1000.

® R&S EVSD1-Z6 GNSS RTK device (rover) with GNSS interface (includes
USB,RS-232, PPS)

® R&S EVSD1-Z7 GNSS antenna
For enhanced precision using RTK correction data, a dual-band GNSS antenna is
required (order no. 3657.0756.00).

The R&S EVSD1-Z6 GNSS RTK device is based on the uBlox FOP GNSS receiver
module. The receiver is preconfigured at the factory for use with the R&S EVSD1000.

For a description of the required configuration and recommended settings for use with
the R&S EVSD1000, see Chapter 8.6, "GNSS configuration”, on page 214.

For more information, see the uBlox documentation (https://www.u-blox.com).
To connect the R&S EVSD1-Z6 GNSS RTK device (rover) and R&S EVSD1-Z7
GNSS antenna

1. Connect the GNSS antenna to the SMA connector on the GNSS receiver. Make
sure that the antenna has a clear view to the sky.

2. Using the provided GNSS cable, connect the GNSS receiver to the "GNSS" con-
nector on the left panel of the R&S EVSD1000 (see Figure 1-9).

GNSS GNSS antenna
GNSS | receiver EVSD1-Z7
EVSD1-Z6
(rover)

EVSD

Figure 1-7: Connection of the R&S EVSD1-Z6 GNSS RTK device (rover)
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To configure the GNSS source on the R&S EVSD1000

Prerequisite:

LAN or Wi-Fi connection between the R&S EVSD1000 and a PC (see Chapter 1.4.6,
"Connecting to LAN", on page 25 and Chapter 1.4.7, "Setting up a data link (Wi-Fi)
connection”, on page 26).

1.

On the R&S EVSD1000, in the "Setup - GPS / GNSS" settings, select the "Inter-
face": "USB u-blox".

As an alternative, you can use a serial "RS-232" interface connection. In this case,
also define the correct "Baudrate".

Define which part of the signal is used for synchronization: "PPS-Sync": "PPS In
Falling".
For details, see Chapter 8.6, "GNSS configuration”, on page 214.

If the GNSS receiver is connected correctly, the "Setup - GPS / GNSS" window
shows the incoming GNSS information ("Incoming").

Setu P - GPS I"I GMNSS
115200 -

0 mes
i -

#5232 (e

127.0.0.1 UsE

USE u-blox
TCP/IP

If no PPS information is available, a red warning is displayed in the status bar of
the R&S EVSD1000.

1.410.3 Using a customer-specific GNSS antenna and receiver

To obtain GNSS data using a GNSS antenna and receiver

1.
2.

Connect the GNSS antenna to the GNSS receiver.

Adapt the provided open-ended GNSS cable as required (see Chapter 1.5.2.3,
"GNSS connector”, on page 43).

Using the provided GNSS cable, connect the GNSS receiver to the "GNSS" con-
nector on the left panel of the R&S EVSD1000 (see Figure 1-9).
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4. Setup a LAN or Wi-Fi connection between the R&S EVSD1000 and a PC (see
Chapter 1.4.6, "Connecting to LAN", on page 25 and Chapter 1.4.7, "Setting up a
data link (Wi-Fi) connection", on page 26).

5. Onthe R&S EVSD1000, in the "Setup - GPS / GNSS" settings, select the interface
that provides the GNSS data, e.g. RS-232 or TTL.

Switching on or off

To switch on the product
The product is off but connected to power.

» Press the power on/off switch. See Chapter 1.5.1.3, "Power on/off switch",
on page 41.

The "Power" LED on the front panel of the R&S EVSD1000 lights up (see
Table 1-2). The product boots.

To shut down the product
The R&S EVSD1000 is in the ready state.

» Press the power on/off switch. See Table 1-2.

The operating system shuts down. The "Power" LED turns off (see Chapter 1.5.1.1,
"Power LED", on page 40). While shutting down, the last settings are stored on
the instrument.

To disconnect from power

» NOTICE! Risk of data loss. If you disconnect the product from power when it is in
the ready state, you can lose settings and data. Shut it down first.

Disconnect the product from the power source.

Performing an autocalibration

After setting up the R&S EVSD1000, perform an autocalibration to ensure the accuracy
of the measurements. After initial setup, we recommend that you perform an autocali-
bration 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 EVSD1000 display.

User Manual 1179.5624.02 — 02 38



R&S®PEVSD1000 Getting started

Instrument tour

O R&S EVSG1-Z11 Verification test software

To maintain and prove the outstanding performance of the R&S EVSD1000, regular
verification is mandatory, as is common for high accuracy instruments. The

R&S EVSG1-Z11 Verification test software enables the customer to verify the

R&S EVSD1000 on site. The main task of the R&S EVSG1-Z11 Verification test soft-
ware is to provide navaids signals that are more accurate than the R&S EVSD1000
itself. By reading the measurement results of the R&S EVSD1000 and comparing the
values with the generated signal, the correct operation of the R&S EVSD1000 is pro-
ven.

For details, see the R&S EVSG1-Z11 Verification test software manual.

To perform an autocalibration
Prerequisites:

To perform an autocalibration, you require remote access to the instrument via LAN.
For details see Chapter 1.6.3, "Remote control", on page 55.

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 EVSD1000.

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 209.

1.5 Instrument tour

1.5.1 Front panel
This chapter describes the front panel, including all function keys and connectors. Note

that some of the connectors are behind a protective cover, see Chapter 1.4.4, "Open-
ing and closing the front and rear covers", on page 14.
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Figure 1-8: R&S EVSD1000 - Front panel view (with semi-transparent cover)

1 = Chapter 1.5.1.1, "Power LED", on page 40

2 = Chapter 1.5.1.2, "RX input LED", on page 41

3 = Chapter 1.5.1.3, "Power on/off switch", on page 41

4 = Chapter 1.5.1.4, "LAN/ data link LED", on page 41

5 = Chapter 1.5.1.5, "GNSS LED", on page 41

6 = Chapter 1.5.1.6, "LAN reset button", on page 42

7 = Optional Li-lon battery, see Chapter 1.5.3.2, "DC power supply", on page 45
8 = Chapter 1.5.1.7, "USB-A connector", on page 42

1.5.1.1 Power LED

Indicates whether the power is supplied by an external DC power supply or the
optional R&S EVSD1-Z1 Battery pack. In battery mode, the charge condition is indica-

ted.

Table 1-2: Overview of Power LED states

LED Power supply Status instrument
Off No power supply Off

green, flashing External DC power supply Off

green, blinking slowly Booting

green Ready

blue, flashing Internal battery Off

blue, blinking slowly Booting

blue Charge condition > 50 % Ready
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LED Power supply Status instrument
orange Charge condition > 20 % and < 50 %

red Charge condition < 20 %

red (blinking) Charge condition < 10 %

1.5.1.2 RXinput LED

Indicates the state of the RX input from the R&S EVSD1-Z3 V/UHF antenna.

Table 1-3: Overview of input states

LED Status

Off Instrument off

green Valid signal

yellow Invalid signal detected
red No signal detected

1.5.1.3 Power on/off switch

Switches the R&S EVSD1000 on and off. When the instrument is ready for operation,
the Power LED lights green.

See also Chapter 1.4.11, "Switching on or off", on page 38.
1.5.1.4 LAN/ data link LED

Indicates the state of the LAN or data link connection. See Chapter 1.5.3.1, "LAN
(ethernet)", on page 44 and Chapter 1.5.2.1, "Data link antenna connector”,

on page 43.
Table 1-4: Overview of connection states
LED Status
Off Instrument off
orange Active WLAN connection
blue TCP/IP connection on port 8000 (remote)
green (blinking) Data transfer via LAN

1.5.1.5 GNSS LED

Indicates whether a valid GNSS signal, and which type, is received from the
R&S EVSD1-Z7 GNSS antenna.
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Table 1-5: Overview of connection states

LED Status

red No GNSS signal available
yellow GNSS signal

green DGNSS signal

blue RTK signal

1.5.1.6 LAN reset button

The "LAN Reset" SMD button resets the network settings of the optional data-link-mod-
ule (Wi-Fi) and the LAN connector. The button is only accessible via a pointed tool to
avoid accidental resets.

Press the "LAN Reset" button shortly to re-establish the LAN or Wi-Fi connection with-
out changing the settings.

Press the "LAN Reset" button longer (approximately 3 seconds) to reset the network
settings of the instrument to their default values (LAN IP address: 10.255.255.98,
Wi-Fi access point IP address: 192.168.1.1).

See also Chapter 1.4.6, "Connecting to LAN", on page 25.

1.5.1.7 USB-A connector

The front panel provides a female USB connector (USB-A, 2.0 standard) to connect
storage devices like a memory stick.

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

1.5.2 Left panel

®

EVSD1000
V/UHF Nav/Drone Analyzer

Figure 1-9: R&S EVSD1000 - Left panel view
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1.5.2.2

1.5.2.3

Instrument tour

1 = Data link antenna 1, see Chapter 1.5.2.1, "Data link antenna connector”, on page 43
2 = Chapter 1.5.2.2, "RX In connector”, on page 43
3 = Chapter 1.5.2.3, "GNSS connector", on page 43

For the specification of the following interfaces, see the R&S EVSD1000 data sheet.

o Data link antennNa CONNECION.........ccoiuuiiee e e e e e ee 43
L I = G g I eTo ] a1 1T (o] N 43
(€1 SIS I eTo] 0] a1 (o TR 43

Data link antenna connector
SMA connector for a data link antenna if an internal R&S EVSD1-Z5 Data-link-module
(Wi-Fi)) is installed.

Another data link antenna connector is provided on the right panel of the
R&S EVSD1000, see Figure 1-10.

RX In connector

The RX input connector is a 50 Q SMA connector. Use the RX input connector to pro-
vide signal input (max. +13 dBm) from a R&S EVSD1-Z3 V/UHF antenna to the
R&S EVSD1000.

The antenna itself is connected to the bottom panel of the R&S EVSD1000, see Chap-
ter 1.5.5, "Bottom panel”, on page 47.

GNSS connector

M9 IP67 connector with 7 contacts for a GNSS receiver, for various types of geoposi-
tioning data, including PPS input. The connector supports USB, RS232 and TTL (Uart)
signals. The used standard is configured in the software.

Table 1-6: Pin assignment of the GNSS connector

Pin Signal name Usage

1 PPS PPS input

2 RXD RS232 receive data
3 TXD RS232 transmit data
4 GND 0V ground
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Pin Signal name Usage

5 D+ USB data positive

6 D- USB data negative
7 5V power supply +5 V
Shield Shield Shield

1.5.3 Right panel

®

EVSD1000
V/UHF Nav/Drone Analyzer

Power S ! i
ne mf;;z | Data Link T "
Max3A === H

Figure 1-10: R&S EVSD1000 - Right panel view

1 = Chapter 1.5.3.1, "LAN (ethernet)", on page 44
2 = Chapter 1.5.3.2, "DC power supply", on page 45
3 = Data link antenna 2 connector, see Chapter 1.5.2.1, "Data link antenna connector", on page 43

1.5.3.1 LAN (ethernet)

M8-D IP67 connector with 4 contacts providing a FastEthernet LAN connection. The
pins are assigned according to IEC 61076-2-114.

Operate the R&S EVSD1000 remotely using the LAN connection (Fast Ethernet). The
LAN connection can also be used to stream measurement data (TCP port 8000; for I/Q
data: 8001). The data transfer rate is 100 Mbit/s.

Using a VNC viewer, you can perform hardkey and softkey tasks on the
R&S EVSD1000 in a LAN via shortcuts on a remote keyboard.

For details about remote control, see Chapter 9, "Remote commands", on page 229.
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Table 1-7: Pin assignment of the LAN M8-D IP67 connector

Pin Signal name Usage

1 TXP Transmit data positive
2 RXP Receive data positive
3 TXN Transmit data negative
4 RXN Receive data negative
Shield Shield Shield

1.5.3.2 DC power supply

M9 IP67 connector with 2 contacts for an external DC power source (10 V DC to
28 V DC, max. 3 A).

The external DC power supply allows you to connect the R&S EVSD1000 to the drone
board supply, for example.

Table 1-8: Pin assignment of the DC M9 IP67 connector

Pin Signal name Usage
1 DC-IN (+) 10V DCto 28V DC
2 DC-IN (-) 0V ground

For details, refer to "Connecting to power" on page 6 and Chapter 1.4.8, "Connecting
to power", on page 29.

1.5.4 Rear panel

The rear panel of the R&S EVSD1000 provides a data link slot with connectors. In the
R&S EVSD1000 data link slot, you can connect an optional R&S EVSD1-Z5 Data-link-
module (Wi-Fi)). Thus, you can configure the R&S EVSD1000 as a Wi-Fi access point
for wireless communication from a remote device.

Note that the slot is located behind a protective cover, see Chapter 1.4.4, "Opening
and closing the front and rear covers", on page 14.
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Figure 1-11: R&S EVSD1000 - Rear panel view (with installed optional R&S EVSD1-Z5 Data-link-mod-
ule (Wi-Fi))

1 = USB-C connector
2 = SMA connectors

The R&S EVSD1000 data link slot provides the following connectors:

® Two 50-Q SMA connectors for the signal input from the data link antennas (via the
R&S EVSD1-Z5 Data-link-module (Wi-Fi)).

® USB-C 2.0 connector for signal input from the R&S EVSD1-Z5 Data-link-module
(Wi-Fi).

The R&S EVSD1-Z5 Data-link-module (Wi-Fi) comes with two data link antennas with
RP-SMA connectors.

For details, see Chapter 1.4.7, "Setting up a data link (Wi-Fi) connection", on page 26.
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1.5.5 Bottom panel

Figure 1-12: R&S EVSD1000 - Bottom panel view

1 = Designated position for ILS (LOC/GS) and VOR antenna

1.5.5.1 Mounting position for ILS (LOC/GS) and VOR receiver antenna

You can connect the R&S EVSD1-Z3 V/UHF antenna to the R&S EVSD1000 via an
adapter on the bottom panel.

See also Chapter 1.4.9, "Connecting the R&S EVSD1-Z3 V/UHF antenna to the bottom
of the R&S EVSD1000", on page 32.

1.5.5.2 Device ID

The unique device identifier is provided as a barcode sticker on the bottom panel of the
R&S EVSD1000.

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

'EVSD1000 &
ID: 1330.0350K02-123456-xY
V/UHF NAV/DRONE ANALYZER

Lonsid

‘"MADE IN GERMANY

“
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O The serial number is used to define the default instrument name, which is:
S <Type><variant>-<serial_number>
For example, EVSD123456.

The instrument name is required to establish a connection to the instrument in a LAN.

1.5.6 Top panel

Figure 1-13: R&S EVSD1000 - Top panel view

1 = Drone adapter
The R&S EVSD1000 is equipped with a mechanical adapter on its top panel to mount
it to a drone.

Adapter sets are available for the following drone types:
e DJIM300

To mount the R&S EVSD1000 on any other type of drone, create a customized adapter
(see Chapter 1.4.2, "Selecting and preparing the system components", on page 11).

See also Chapter 1.4.3.1, "Mounting the R&S EVSD1000 on a drone", on page 12.

1.6 Operating basics

The R&S EVSD1000 is designed for operation on a drone, and is thus completely
remote-controlled, via predefined commands. It does not have a graphical user inter-
face for manual interaction.
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Nevertheless, the instrument can also be controlled manually, by simulating a user
interface on a remotely connected device, and using a connected keyboard. As a pre-
requisite, the R&S EVSD1000 must be connected to a remote device via LAN or Wi-Fi.
See Chapter 1.4.6, "Connecting to LAN", on page 25 and Chapter 1.4.7, "Setting up a
data link (Wi-Fi) connection", on page 26.

1.6.1 Basic connection settings

To operate the R&S EVSD1000 from a remote device, you require connection informa-
tion.

By default, the R&S EVSD1000 is set to use the static IP address 10.255.255.98.

@ Resetting the IP address
If you do not know which IP address the instrument is currently set to, you can always
reset the network settings of the instrument to their default values (LAN IP address:
10.255.255.98, Wi-Fi access point IP address: 192.168.1.1).

Insert a pointed tool, such as the tip of a pencil, in the LAN reset button on the front
panel of the instrument, see Chapter 1.5.1, "Front panel”, on page 39. Press the "LAN
Reset" button for about 3 seconds to reset the IP address of the LAN connector and
the optional data-link-module (Wi-Fi).

Press the "LAN Reset" button shortly to re-establish the LAN or Wi-Fi connection with-
out changing the settings.

Use this IP address for the initial connection from a remote device to the
R&S EVSD1000.

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 EVSD1000. The default instrument name is

EVSD<serial number>, for example, EVSD123456. For information on determining
the serial number, see Chapter 1.5.5.2, "Device ID", on page 47.

To change the settings, see Chapter 8.2, "LAN (remote) settings", on page 201.

1.6.2 Manual operation from a VNC viewer

You can operate the R&S EVSD1000 manually from a connected PC using a key-
board.

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. A graphical interface for the R&S EVSD1000 is shown on the control PC. The
keys and other graphical user interface elements are operated using associated key-
board shortcuts 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 EVSD1000 via VNC can be protected by a password. In this case,
enter instrument as the password in the login window.

(See also Chapter 8.2, "LAN (remote) settings”, on page 201.)

1.6.2.1 Understanding the display information

The following figure shows a typical screen display for the R&S EVSD1000. All differ-
ent screen elements are labeled. They are explained in more detail in the following
sections.

RX1 ILS LOC CH 18X Freq 108.1000 MHz _Meaq toc

Att AUTO:Narm /2 ) 2F _ 1F/2F
0.0 dB W 3.0kHz MTime 500 F

RF  dBm )

Sum -37.466 - View

e CRS|CLR

-40.475

r'.
- A
2w

20 45 40 5 0 5000 15  KHz

DDM 90-150 0.0000

PHI 90/90 1.77
ID Code CGN PHI 150/150 -2.94

Course Clearance -> AF Spectr
DDM 90-150  0.0000 DDM 90-150  -0.0000 il
SDM 90,150 40.02 SDM 90,150 40.00 > AFTMD

DLLIST: 1 SIZE: 5002 local n ge CRS Freq

SDM 90,150 40.00

Figure 1-14: R&S EVSD1000 - 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 56

® Chapter 7, "Data management”, on page 189

® Chapter 8, "Common instrument settings", on page 200

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 [F8].

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 191)
® [ ocal or remote operation (see Chapter 1.6.3, "Remote control”, on page 55)

® Battery status and charge status (in %)
(See Chapter 8.5, "Instrument configuration and operating status settings",
on page 209)

1.6.2.2 Keyboard commands for operation via a VNC viewer

Table 1-9 shows the mapping between the keyboard shortcuts and the interface ele-
ments on the R&S EVSD1000.

Table 1-9: Keyboard commands (VNC viewer)

Keyboard Usage
y Preset
c Audio
v Display
b Help

n Setup
m Mode

z Undo
r Redo
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Keyboard Usage

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

BACKSPACE Back

ENTER Enter

2 2

5 5

8 8

w Ampt
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Keyboard Usage
F9 Hz

3 3

6 6

9 9

e BW (Bandwidth)
F10 kHz
F11 MHz
F12 GHz

p Record
i Marker

1.6.2.3 Changing settings and activating functions

All functions available on the R&S EVSD1000 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 1-9 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.

4. Enter a numeric or alphanumeric value as described in Chapter 1.6.2.4, "Entering
data", on page 53.

5. Press [ENTER] to confirm the new setting and remove the focus.
1.6.2.4 Entering data
You enter data in input fields using the external keyboard, as described in Table 1-9.

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:
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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 1-10.

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 1-10.

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.

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.
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Table 1-10: 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 MNOGBNO

1 PQRS1

2 TUV2U

3 WXYZ3

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

- <toggles between capital and small letters>

1.6.3 Remote control
You can control the R&S EVSD1000, including data transfer, remotely from another
device using the LAN connection (Fast Ethernet).
You define the IP address and subnet mask in the "Setup” menu.
See Chapter 1.6.1, "Basic connection settings", on page 49.

Remote control is performed using predefined remote commands which are sent from
the control device to the R&S EVSD1000. The R&S EVSD1000 can also return queried
data to the control device.

For details on the available remote commands, see Chapter 9, "Remote commands",
on page 229.

While in remote control, the R&S EVSD1000 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 EVSD1000 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.

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

® COM (R&S EVSG-K6 COM analysis) - determines signal parameters from
VHF/UHF communication channels

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
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Remote commands to retrieve results:
GETMDEF on page 231

GETMEAS on page 230

GBAS:GETMDEF on page 315

GBAS:GETMEAS on page 316

Common Numerical Measurement Mode Settings

The following settings are displayed for most numerical measurement modes.

MeasuremMeNnt MOAE. ... ...oii it e e e e e e e e e e s neeeeeeeas 57
ChanNEl (CH) .ot e e e e enbe e e e e 57
FrequenCy (FREQ)......o ittt 57
RF attenuation (ALL).......cueeeiiiiieee e 57
Channel definition (1F/2F) - ILS LOC and ILS GP mode only.........ccccevviveeeeniiieeneennns 57
LeVvel COIreCtioN (LEV COIT).....uiiiiiiiiiie ettt e et r e e e e e e e e e s raeeeeeaaeas 57
BandWidth (IF BWW)......eeeeiei ettt ettt e e e sttt e e s st e e e s sntae e e e s snseeeaessnnsaeeeesanns 58
Measurement time (MTIME)......ccoe i e e e e e e e e e e e ns 58

Measurement mode
The currently active measurement mode on the active receiver board, e.g. "ILS LOC".
See Chapter 3.2, "Measurement mode", on page 59.

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 81.

Frequency (FREQ)
The measured frequency on the active receiver board. See "Channel frequency config-
uration (CH FREQ)" on page 81.

RF attenuation (Att)
The used attenuation mode; see also "RF Mode" on page 82.

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 4.1.4.1, "Channel and frequency configuration", on page 77.
Level correction (Lev Corr)

The applied level correction by a transducer. See "Transducer Correction”
on page 83.

User Manual 1179.5624.02 — 02 57



R&S®EVSD1000 Measurements and results

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 4.1.4.3, "Bandwidth (BW)",
on page 83.

Measurement time (MTime)

The duration of a single measurement. See Chapter 4.1.4.4, "Setting the measurement
time (MTime)", on page 84.
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Measurement mode

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....ciiiiiiiiiccccee e e e e e e e e e e e araee 59
0 MeasuremMeENt MOGE.......cocieeiiee et e e e et e e e e e e et e e e e e e eaaaeeeeeeeeaaan 59

3.1 Input signal settings

Access VNC: [n] > [F1]

The following settings configure the receiver signal to be measured by the
R&S EVSD1000.

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

Setup - Signal In
Correction RX 11In | Signal In

Demod

Correction RX 1IN/ Correction RX 2 IN.... et e et neeeaeneeen 59

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 Measurement mode

The measurement mode determines the type of signal for which the measurement is
performed (see Chapter 2, "Measurements and results", on page 56).

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.
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Remote commands:

MODE LOC on page 257
MODE_GP on page 257

MODE MB on page 283

MODE VOR on page 289
MODE COM on page 298
MODE FSCAN on page 321
MODE IFSPECT on page 326
MODE FFT on page 331
MODE SCOPE on page 336

MODE GBAS on page 312
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ILS localizer and ILS glidepath (GP) modes

4 Numeric measurement modes

e ILS localizer and ILS glidepath (GP) MOdES.......ccvvvieeeieiiiiciiiieeiee e 61
e R&S EVSG-K3 Marker beacon analySiS..........uucceeeiiieieiiiiiiie e 85
o R&S EVSG-K2 VOR @nalysSis......ccccceiiiiiiiiee et e e 95
0 R&S EVSG-KB COM @NalySiS.....cicuueeieeiiiiiieeeiiieee e eeiiiee et e e sitee e e e e e e e 114

4.1 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).

Remote command:
MODE_LOC on page 257

MODE_GP on page 257

L I I Tor= 1 [ o = ] [t 61
@  Glide SIOPE DASICS.....ccceeeiiiieeieee e a e 62
e |LS localizer and glidepath measurements and results.............ccooeevreieiiiiiiiininnnnnn. 63
e |LS localizer and glidepath configuration...............oooiiiiiiiiiiiiiii e, 77

4.1.1 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)

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.
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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).

ILS-Glide Slope
90 Hz

g i ILS-Localizer
= _ 150 Hz
. Ideal
ILS-Glide Slope
150 Hz

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

____
-

Approach
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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 EVSD1000 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-
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 EVSD1000 searches the input signal for peaks. You can define
a power threshold that the carrier must exceed to be detected ("Carrier Thresh"
on page 80).
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2. "Check": the R&S EVSD1000 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 69. In the recorded dataset, the STIOCPM status indicates a "V" for valid
(see "Status flags" on page 77).

3. e "Auto Lock" option (default): "Lock": the R&S EVSD1000 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 EVSD1000 determines a
valid ILS signal, it remains tuned to that frequency. If the signal becomes inva-
lid at that frequency, the R&S EVSD1000 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 Spectr

CRS Freq [def) | (RS Freqg (de
CLR Freq

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 124
® (Chapter 5.2, "IF spectrum analysis", on page 128

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 133
® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 139

RX1 ILS LOC CH 18X  Freq 108.1000 MHz "
Att Auto:Low Noise 1F/2F 2F Autotune
0.0 dB IF BW 3.0 kHz MTime 500

RF
Sum -67.91

-67.91
112,40 ——

->RF
Spectrum

DDM 90-150

SDM 90,150

AM 90 Hz Freq 90 Hz 90.00 Hz

AM 150 Hz Freq150Hz 15000 Hz | _, .
PHI 90/150 RS Freq.

>AFTMD

Local Mains (RS Freq

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:

® Measurement mode
The currently active measurement mode on the active receiver board, e.g. "ILS
GP". See Chapter 3.2, "Measurement mode", on page 59.
. IICHII
Receiver frequency channel, see "Channel setup" on page 78
. llFreqll
Nominal measurement frequency of the RF signal, see "Freq" on page 81.
® RF attenuation ("Att")
The used attenuation mode; see also "RF Mode" on page 82.

® Frequency selection "1F/2F"
See "Carrier configuration (1F/2F Config)" on page 78

e "Autotune"
Status of the automatic carrier selection, see "Autotune function" on page 63

e "Lev Corr"
Applied level correction, see "Transducer Correction" on page 83

e "I[FBW"
Measurement bandwidth, see Chapter 4.1.4.3, "Bandwidth (BW)", on page 83

® Measurement time ("MTime")
See Chapter 4.1.4.4, "Setting the measurement time (MTime)", on page 84.

Remote command:

VIEW LLZ on page 264

e RF level and frequenCy diSplay.........cccccuiiiiiiiieiee e e e e 66
L I | Y o= Yor (U g I o (=Y L= A 67
e |LS localizer and glidepath Main VIEW...........oooeiiiiiiiiiiiiicicceie e, 68
o ILS localizer diStOrtion VIEW............eiiiiiiiiiiie e 71
e ILS localizer ID @nalySiS VIEW........ueiiiiiieeeeeiieiiieiieiee e e e e e e e e e e e e e e 73
o |LS localizer reCOrding VIEW.......ccciiiiuiiiiiiiiiiieee e siieee ettt e et e et e e e e e 76

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 4-3: RF level display
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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.

® "[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 77.

Remote commands to retrieve results:
LA? on page 231

RE? on page 232

ILS LOC/GS mode:

FSINGLE on page 274

FCRS on page 274

FCLR on page 274

LCRS on page 276

LCLR on page 276

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-
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quency. The frequency range shows the measured bandwidth. The power range is
selected such that the noise level remains visible.

o i u
17 " B
,\lbi-l-f...-‘w.\-.‘n.__rhu & o LT LT S

20 15 <10 5 0 5 10 15 kHz

Figure 4-4: 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.

4.1.3.3 ILS localizer and glidepath main view

The ILS Localizer and Glidepath main view provides the following results:

RX1 ILS LOC CH 18X Freq 108.1000 MHz
Att Auto:low Noise 1F/2I 2F e
00 dB IF BW 3.0 kHz 500

RF
Sum -67.91

67.91

-112.40 :

120 mJ gl
S 0 Al O [ 15

DDM 90-150  0.0000
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
ID Code

>AFTMD

Local Mains CRS Freg

Figure 4-5: ILS Localizer main view
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RX1 ILS GP CH 18X Freq 334.7000 MHz ~ Meas GF
Att Auto:Norm 1F/2I ) Wide e Fixed 1E/2F
00 dB IF BW 25.0 kHz 500 ms Wide

RF dBm

lev  -30.38 oEl

"
I"""il\.-,w»,—..w'-.-.‘-,‘,,m |

5 0 5 10 15  kHz

DDM 90-150
SDM 90,150
AM 90 Hz 0 Freq 90 Hz 90.00

AM 150 Hz Freg 150 Hz  150.00 Hz
PHI 90/150 N

-> AF Time

: Jomain
Local Mains Domair

Figure 4-6: ILS Glidepath main view

DDM 90-T50. ..ttt eetee ettt sttt ettt b e et b e et e be e s be e s anre e e nneeas 69
SDIM 90, T50... et eueteeetteeeeitee ettt ettt ettt b et e e b e e b et e e ehbe e e hee e aanbe e e aabe e e anre e e sans 70
AM Q0 HZ...eee ettt e e e e e e e eat e e e nee e e enre e e aareas 70
Yo [ T 1 o S 70
N O 2SS 70
=T T O o S 70
PHI Q0/T50. .. eeee ettt ettt e s et e st e e sbe e e sne e e e snneesnre e e sanee s 70
1 0o To [ T TP PUPP PPN 70
DDM 90-150

Difference in depth of modulation (DDM) between 90 Hz and 150 Hz AM signal (mgq p,
— 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 274
DD1 on page 274
DCLR on page 273
DCRS on page 273
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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 277
SD1 on page 277
SCLR on page 277
SCRS on page 277

AM 90 Hz
AM modulation depth of 90 Hz ILS component

Remote command:
AM2 on page 272
AM2CLR on page 272
AM2CRS on page 272

Freq 90 Hz
AF frequency of 90 Hz ILS component

Remote command:
AF2 on page 271

AM 150 Hz
AM modulation depth of 150 Hz ILS component

Remote command:
AM3 on page 272
AM3CLR on page 272
AM3CRS on page 273

Freq 150 Hz
AF frequency of 150 Hz ILS component

Remote command:
AF3 on page 271

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 276

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

Remote command:
AC8 on page 271
ACS8 on page 293
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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  Freq 108.1000 MHz Meas LOC

Auto:Norm+ 1Ff2F Wide 8 Fixed 1E/2F
0.0 3 25.0 kHz MTime 500 S :
1.0 dB IF B ) kH ) m Wide

RF dBm

lev  -50.45

.'1 20 oy ¥ f'rﬂ.f \"'m,. A
| i Y L R
5650 5 0 5 d0 15 TR

Distortion Sum
AM 90 Hz 20.02 AM 150 Hz 20.02

K2 90 Hz 0.01 K2 150 Hz 0.01
K3 90 Hz 0.00 K3 150 Hz 0.00
K4 90 Hz 0.00 K4 150 Hz 0.00
THD 90 Hz 0.01 THD 150 Hz 0.01
Res FM 90 2.30 Hz Res FM 150 3.81 Hz
AM(90+150) 002 % > AF Time

: Jomain
Mains Domair

Figure 4-7: ILS Localizer Distortion view

AM 90 HZe oo eeeeeeseeee e e e e e s se s seseseseseees et ee s ee s e s sesenesesesesesesesseesseeeseeesenesenees 71
K2 90 HZ e e e ee e s eeeeee e s se e se e eeene 72
KB 90 HZ. et eeeee e ee e e e e e e seseseees et ee e se e ee e e eene 72
KA 90 HZ. oottt eeees e ee e s s en et et es e se e s reene 72
THD 90 HZe ettt ee et eeeees et e s et eee s ees e esese e eese e 72
RES. FIM 90ttt ee st s e e se e s s e saee s et et ees e se e se s s seseseees 72
AM 150 HZ .o eeeeeeee e s se e seseseseseeeseeeseees e ee e se s seseseseseseseseseseeeseeeseseeesesenees 72
K2 150 HZu e veoeeereeeeeee e seeeseseseeeseseeeseseseesesese s seseseseseseseseseseses et ee s se s e sesesesesesesesesens 72
KB 150 HZe e eeseeeeeeese e s ese e s eeseseeeses e s se e se e es s seeeeeeesene 73
KA 150 HZe e eeseeeeeeeees e esese e es e s eneses et es e se e seseeeeesene 73
THD 150 HZu ettt eeeeeeeeeee s s ees et ees e esese e eeseeenees 73
RES. FIM T50.....eoeeeeeee et eeeeeeseseeeeeeeseess e ss e se e se s s e s seseeeseeet et es e se e sese e seseseees 73
AM (90H150)..... e eeeeseeeeeeseeeseeeseseseseeeseeesess e se e seeeseseseseseseseseesssess e sseseseseseeereseees 73
AM 90 Hz

AM modulation depth of 90 Hz ILS component
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Remote command:
AM2 on page 272
AM2CLR on page 272
AM2CRS on page 272

K2 90 Hz
Distortion 2" order, 90 Hz signal

Remote command:
K2 90 on page 275

K3 90 Hz
Distortion 3 order, 90 Hz signal

Remote command:
K3 90 on page 275

K4 90 Hz
Distortion 4" order, 90 Hz signal

Remote command:
K4 90 on page 275

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

Remote command:
THD 90 on page 277

Res. FM 90
Residual frequency modulation for 90 Hz signal

Configure the filter using "Res. FM Filt. (ILS only)" on page 84.

Remote command:
RESIDEM 90 on page 276

AM 150 Hz
AM modulation depth of 150 Hz ILS component

Remote command:
AM3 on page 272
AM3CLR on page 272
AM3CRS on page 273

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 275
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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 275

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

Remote command:
K4 150 on page 275

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

Remote command:
THD 150 on page 277

Res. FM 150
Residual frequency modulation for 150 Hz signal

Remote command:
RESIDEM 150 on page 276

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 273

4.1.3.5 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
Att f\th o:Norm I JI ) ll._':‘-"ile e N Fixed 1E/2F
0.0 dB IF BW 25.0 kHz ) - Wide

RF dBm
Lev -30.42

""—.-'-‘-. o
Btk g

5 10 15 kHz

DDM 90-150 0.0020 1
Last ID 051 s
ID Code MUC ID Period 9.15 s
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

-> AF Time

: Jomain
Local Mains Domair

DDM 90-150
Difference in depth of modulation (DDM) between 90 Hz and 150 Hz AM signal (mgq

— My50 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 274

DD1 on page 274

DCLR on page 273

DCRS on page 273

User Manual 1179.5624.02 — 02 74



R&S®EVSD1000 Numeric measurement modes

ILS localizer and ILS glidepath (GP) modes

Last ID
Time since last ID pulse was measured

Remote command:
LASTID TIME on page 279

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

Remote command:

ACS8 on page 271
ACS on page 293

ID Period
Time between two measured ID pulses

Remote command:
ID PERIOD on page 279

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

Remote command:
ID DOT LENGTH on page 278

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

Remote command:
ID DASH LENGTH on page 278

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 278

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 278

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

Remote command:
AMS8 on page 273
AMS8 on page 294

ID Freq
Frequency of the morse signal.
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Remote command:
AF8 on page 272
AF8 on page 294

4.1.3.6 ILS localizer recording view

The Recording view displays the recorded data for ILS Localizer measurements from
the selected data list (see "List" on page 193). If available, the stored GNSS data from
the GNSS receiver is also displayed.

R)(1 ILS LOC CH 18X  Freq 108.1000 MHz

Auto:Norm 1Ff2F Wide : Fixed
0.0 dB IF BW . MTime 500 ms

Clear List

Time
1000 ms

I

31081000 [00267  [-— [-— ]

1081000 00267  [-— [— ]
31081000 [00267  [-— [— ]
31081000 [00267  [-— [— ]
3 00267 [-— [-— |
31081000 [00267  [-— [-— ]
31081000 [00267  [-— [-— ]
31081000 00267  [-— [-— ||

Local Mains

Which measurement results are stored is described in the remote commands, see
GETDATADEF on page 345.

The individual measurement results are described in the result views.
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@ 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 details on data logging, see Chapter 7.2, "Recording measurement data",
on page 191.

Remote commands to retrieve data:
GETDATADEF on page 345

GETDATASET on page 346

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 191.

e Channel and frequency configuration...........cccccoee i 77
@AM i e e e e e e e e e e ————————————————_ 82
®  BandWidth (BUV)...... e 83
e Setting the measurement time (MTIME)........uueiiiiiiiii i 84
o DDM and SDM CONfiQuration..........ocuueeiiiiiiiieie ettt 84

4.1.4.1 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.
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L O =T o 1= Y=Y (U o TSR P PP RRRRRN 78
e Carrier configuration (1F/2F CoNnfig).....cueeeeiiiiiiiiiiieee e 78
e Channel frequency configuration (CH FREQ)........coooiiiiiiiiiiiiiee e 81

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 79).
|l1 FII

Il2FII

"2F CRS"

"2F CLR"

"Wide"

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.

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.

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 81).

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 81).

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 258
DEMODE GS on page 265

Carrier configuration (1F/2F Config)
Access VNC: [s] > "F1"

User Manual 1179.5624.02 — 02

78



R&S®EVSD1000 Numeric measurement modes

ILS localizer and ILS glidepath (GP) modes

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 78.
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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 79 and "Clearance"
on page 80.

"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 63.

For all carrier measurements (not the wideband measurement), the
"Auto Lock" function is enabled by default (see "1F/2F" on page 78).

"Auto Retune" Both carriers are determined automatically at the beginning of the
measurement. If the carrier frequency changes, the R&S EVSD1000
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 63.

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 261
GS DEMFREQS OFFSET AUTOMAN on page 267

Course
Defines the course carrier as a frequency offset from the nominal frequency.
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Remote command:
LLZ DEMFREQS OFFSET UPPERFREQ on page 262
GS DEMFREQS OFFSET UPPERFREQ on page 268

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 261
GS DEMFREQS OFFSET LOWERFREQ on page 268

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 261
GS DEMFREQS OFFSET 1F on page 268

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 79.

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 262
GS START FINDCARRIER on page 269

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 266
LLZ CARRIER THRESHOLD DB on page 259
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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 251

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 358 and Chapter B,
"VOR channel frequency list", on page 360.)

L] o PR 81
= o S 81
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CH

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

Remote command:
RFCH on page 232

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 232

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 259
GS DEFAULT FREQSTEP on page 266
VOR mode:

VOR DEFAULT FREQSTEP on page 290
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Ampt

Access VNC: [w]

The following settings define the amplification for the input signal.

R AN | SRR 82
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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 4-3). 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 82).
"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 233
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327

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 233
FSCAN ATTMODE on page 322
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
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IFSPECT ATTMODE on page 327
GBAS : ATTMODE on page 310

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 234

4.1.4.3 Bandwidth (BW)

Access VNC: [e]

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 BWon page 260
GS DEM 1F2F BW on page 266
Wideband measurements:

LLZ DEM WIDE BW on page 260
GS DEM WIDE BW on page 267

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

Remote command:

1F/2F measurements:

LLZ DEM ID BWon page 259

GS DEM ID BWon page 266
Wideband measurements:

LLZ DEM ID WIDE BW on page 260
GS DEM ID WIDE BW on page 267
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Res. FM Filt. (ILS only)
Defines the filter type used to determine residual FM (see Chapter 4.1.3.4, "ILS local-
izer distortion view", on page 71).

"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 RESIDEFM oOn page 262

4.1.4.4 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 193).

Enter the time in milliseconds.

Remote command:

MEASTIME on page 232
4.1.4.5 DDM and SDM configuration

The following settings configure the DDM and SDM measurement results.
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DDM Unit

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

Remote command:
SETUP:UNIT:DDM on page 250

SDM Unit
Specifies the unit of the SDM display.

1 (dimensionless value) | % | pA

Remote command:
SETUP:UNIT:SDM on page 251
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4.2

4.2.1

R&S EVSG-K3 Marker beacon analysis

ILS Phase
Specifies the value range in the ILS phase.

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

Remote command:
SETUP:UNIT:ILSPHASE on page 250

DDM Polarity
Specifies the DDM polarity.

90-150 | 150-90

Remote command:
SETUP:UNIT:POLARITYDDM on page 250

DDM Bargr
Configures the scaling of the DDM bargraph.

0.075]0.150 | 0.400 (dimensionless)

Remote command:
SETUP:UNIT:BARGRAPH on page 249

R&S EVSG-K3 Marker beacon analysis

Access VNC: [m] > Down arrow key

Remote command:

MODE MB on page 283

® BasiCs ON MaArker DEACONS........cuueiiiiie e e e e e ees 85
e |LS marker beacon measurements and resultS..........c.oouueeeiiiiiiiieiiiiiiee e 86
e Configuring ILS marker beacon measurements........cccccccceeeiiiiiiiiiiiiiicceeeeeie, 92

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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75 mto 450 m

M Ideal: 7.2 km
' oz Operational:
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3000 Hz
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1300 Hz

threshold <. <30m

Figure 4-9: 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:

Outer 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.

User Manual 1179.5624.02 — 02 86



R&S®PEVSD1000 Numeric measurement modes

®

4221

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 124

® Chapter 5.2, "IF spectrum analysis", on page 128

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 133

® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 139

Remote command:

VIEW MB on page 284

e RF level and frequency display..........coooiiiiiiiieeieieiccccre e e 87
®  |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 e e e as 88
e ILS marker beacon Main VIEW..........eiiiiiiiiiiiiie e e e 89
o ILS marker beacon ID @nalySiS........ieueeieieiccciiiieiiieei e 90
o |LS marker beacon reCording VIEW..........ceiiiiiieiiieiiiiieee ettt e s 91

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 4-10: 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 77.

Remote commands to retrieve results:
LA? on page 231
RE? on page 232

FMEAS on page 285

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 =
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20 4510 5 0 5 10 15 kHz

Figure 4-11: 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 M8
Att AUTO:Low Dist
ev Corl 0.0 dB IF BW 18.0 kHz MTime 200 ms

RF dBm

| :_. ,JUUL

o

o ey

.v..-rn‘a,'a-'m'nlh\.“-f-rf’H "“"‘"r".-“ﬂ:;l-,m..v-l,l..-r-.:
4 !

-12

20 15 -0 5 0 5 10 15 kHz
Main

AM 400 Hz Freq 400 Hz 47543 Hz

AM 1300 Hz Freq 1300 Hz 1299.99 Hz

AM 3000 Hz I Freq 3000 Hz 2986.13 Hz

-> AFTime
Domain

L0 I 2SR 89
Yo L OO o b2 89
1Y T 00 o 2SS 89
=0 G100 o 2SS 90
LY G 1000 2P 90
Freq 3000 Hz......uu e e e e e e e e e e e e e e et e e e e e e e e ———————————— 90
AM 400 Hz

AM modulation depth of the 400-Hz component

Remote command:
AM6 on page 286

Freq 400 Hz
Measured frequency of the 400-Hz component

Remote command:
AF6 on page 285

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

Remote command:
AMS5 on page 286
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Freq 1300 Hz
Measured frequency of the 1300-Hz component

Remote command:
AF5 on page 285

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

Remote command:
AM4 on page 285

Freq 3000 Hz
Measured frequency of the 3000-Hz component

Remote command:
AF4 on page 285

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
ev Cor 0.0 dB IF BW 18.0 kHz MTime 200 ms

RF dBm

e |I3 )
lev 3032 : _'— . 'HHL

T
’

Ly L
\-HTT)M“\*?:-A-W"“ " ) T
12

20 1510 5 0 5 10 15 kHz
ID Analysis

400 Hz Dash .~ ms 400 Hz Gap
1300 Hz Dash .~ ms 1300 Hz Gap
1300 Hz Dot -~ ms

3000 Hz Dot H 3000 Hz Gap

-> AFTime

local Domain

400 HZ D@SH...cciiiiieieie ettt 91
400 HZ GaP. i e 91
1300 HZ D@Sh.... e e e e 91
1300 HZ DOt e e e e s e e e e 91
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400 Hz Dash

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

Remote command:
ID F400 DASHLEN on page 286

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

Remote command:
ID F400 GAP on page 287

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

Remote command:
ID F1300 DASHLEN on page 286

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

Remote command:
ID F1300 DOTLEN on page 287

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

Remote command:
ID F1300 GAP on page 287

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

Remote command:
ID F3000 DOTLEN on page 287

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

Remote command:
ID F3000 GAP on page 287

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 193). If available, the stored GNSS data from
the GNSS receiver is also displayed.

User Manual 1179.5624.02 — 02 91



R&S®EVSD1000 Numeric measurement modes

R&S EVSG-K3 Marker beacon analysis

_R)(1 ILS MB Freq 75.0000 MHz

AUTO:Low Dist
0.0 dB

local

Which measurement results are stored is described in the remote commands, see
GETDATADEF on page 345.

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 191.

@ 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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®

4.2.31

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 191.

e Setting the receiver freQUENCY........ccuuiiiiiiieiie e 93
L N o 0] ] S 93
e Setting the measurement time (MTIME)......uuuiiiiiiiiiiiiiiie e 94

Setting the receiver frequency

Access VNC: [q]

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

= o [ 93
) (=] RS T YA PSEPURR 93
Freq

Sets the nominal frequency for the measurement.

Remote command:
RF on page 232

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.

R A | SO PTRTRT 93
[ 1Y, o Yo 1= YT 94
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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 4-3). 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 82).
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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 233
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327

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 233
FSCAN ATTMODE on page 322
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327
GBAS:ATTMODE on page 310

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 234

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 193).

Enter the time in milliseconds.

Remote command:

MEASTIME on page 232

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 EVSD1000.

Remote command:

MODE_VOR on page 289

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
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— 1020 Hz AM modulated sine wave Morse code

e 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.

45°
0° P,

45° 90°

90°
= Reference
= gzimuth dependent phase

Figure 4-12: Basics of the VOR phase angles (®) depending on the azimuth angle (6)

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 62 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
>

Bl 4

Carrier frequency

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

Carrier frequency + 9.96 kHz (Reference)

Figure 4-13: 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 m=03 I:\X
Sine, 30 Hz

RF carrier
108 ... 118 MHz

Antenna
m=03 2
. — W v
Ident, Voice AM-Modulation
300 ... 3500 Hz X1 _’E']_’| m=09

Reference phase
Sine, 30 Hz

sub carrier m=03 I
| X
0.96 kHz (=480 Hz Hub) (x]

Figure 4-14: Basics of the VOR signal generation
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4.3.1.2 VOR demodulator
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Figure 4-15: 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

User Manual 1179.5624.02 — 02 99



R&S®EVSD1000 Numeric measurement modes

R&S EVSG-K2 VOR analysis

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)

®  Freqgruso: 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:

+JFROM" 10"
North North
Reference
Reference
A
45 Note: flight direction of
deg aircraft does not matter aircraft 225
deg
aircraft
VOR beacon VOR beacon

Figure 4-16: 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.

Carrier (def)

SubC. AN

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 124

® Chapter 5.2, "IF spectrum analysis", on page 128

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 133

® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 139

Remote command:

VIEW VOR on page 290

o RF level and frequency diSplay........oocueeeiiiiiiiiiii i 102
®  |F SPECITUM PreVIEW...ceieiiii ittt e e e e e e e e e e e e e e e e e e e 103
®  VOR ME@IN VIBW....etiiiiiiiiiiiie e cciiiee ettt ettt e e e st e e e s sttt e e e s s sabaeeeessanbeeeeesanseeeeeeans 103
®  VOR diStOrtiON VIEW....coeeee ettt 105
@  VOR ID @nalYSiS VIBW....ciiiiiiiiii e e s e e e e e e e e e e e e e e e e e e e e eeaeeesea e nnananas 107
L IV @ 3 ¢ =TeTo] ro |1 Vo IR/ 1 SRR 109
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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 4-17: 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 77.

Remote commands to retrieve results:
LA? on page 231

RE'? on page 232
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FMEAS on page 295

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 4-18: 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.
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RX1 VOR CH - 108.0000 MHz Meas VOR
Att Auto:Norm
0.0 dB IF BW 25k MTime 500 ms

RF dBm

111 M ET
|‘ |.

oo, ot
L "'1‘».,...-,-'1 ‘th;"«

5 10 15 kHz

lev  -30.53

Main
Bearing(from)

AM 30 Hz Freq 30 Hz 30.00 Hz
AM 9960 Hz Freq 9960 Hz 9960.09 Hz
FM-Deviation Freq FM30 3000 Hz | -
ID Code FM Index 16.00 Carrier

Voice AM I > AFTMD

Local Mains Carrier

=0 T O o S 105
=T [ LT 0 I o PP 105
Freg FIM3B0.... oottt e e e e e e e e e e e e e e e e et e e e eeeeeesae b e bbb eaeeeeeeaaaaaaaseees 105
AV | o 1= GRS 105

Bearing (from)
Phase between both 30-Hz signals (direction of the R&S EVSD1000 in relation to the
ground station).

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

Remote command:
BE on page 295

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

Remote command:
AMO on page 294

AM 9960 Hz
AM modulation depth of 9.96 kHz subcarrier
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Remote command:
AM1 on page 294

FM-Deviation
FM frequency deviation of 30 Hz subcarrier

Remote command:
FMO on page 295

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

Remote command:
ACS8 on page 271
ACS on page 293

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

Remote command:
AM9 on page 294

Freq 30 Hz
AF frequency of 30 Hz AM rotational signal

Remote command:
AFO0 on page 293

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

Remote command:
AF1 on page 293

Freq FM30
AF frequency of the 30 Hz reference signal

Remote command:
AF2 on page 294

FM Index
FM frequency deviation of 30 Hz subcarrier

Remote command:
FM1 on page 295

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 108.0000 MHz

Auto:Norm

0.0 dB [F BW 25k p 500

i " | I,
A g el 8 P
20 15 410 5 0 5 10 15 kHz
Distortion
Subcarrier Harmonics
-40.68 dB K3 -49.91 dB
-51.54 dB K5 -50.80 dB
Subcarrier AM Distortion
0.06 % AM 1k44 (48)
> AFTMD
| Mains Carrier
Y0 oYor=1H (=1 il w =14 0 0 (0] 1o TR 106
SUDCAITIEr AM DiUSTOITION. .. ettt e e et e et e e e e e et e e e e e e e eanns 106

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 296
SUBCARR K3 on page 296
SUBCARR K4 on page 296
SUBCARR_K5 on page 297

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

"AM 60 Hz" 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 295
SUBCARR_AMIK50 on page 296
SUBCARR AM60HZ on page 296

4.3.2.5 VORID analysis view

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

RX1 VOR CH 17X Freq 108.0000 MHz

Auto:Norm
0.0 dB IF BW 25k MTime 500 ms

|
)] || |

3
i L | f

glq-il.d I\-.:,\.r‘-m'r‘"’l' T I'“‘I-tl,f-.ll_,--.-'l IL"r-rp
20 15 <10 5 0 5 10 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 300 ms |,
Dot-Dash Gap 100.1 ms Letter Gap 300.2 ms | Clﬁf"'i.ﬂf'“
ID AM 10.10 % ID Freq 1020.0 Hz >AETMD

Local Mains Carrier

BEANNG (frOM) et e e s e e e e e e e e e e e e e e e e e eeeeeeeeraararanas 107
0= ] 0 RSO SR 108
107 o T [ SRR 108
| =T T Yo 108
Do) G =T o T || o PP U PP PPUPPPTT 108
[ F= 1= o 1= o |« o 108
D o] D 7= ] I C 7= o J RS 108
=Y a =T g C =T o J PO 108
D SR 108
D = o PSSR 109

Bearing (from)
Phase between both 30-Hz signals (direction of the R&S EVSD1000 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 295

Last ID
Time since last ID pulse was measured

Remote command:
LASTID TIME on page 279

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

Remote command:

AC8 on page 271
AC8 on page 293

ID Period
Time between two measured ID pulses

Remote command:
ID PERIOD on page 279

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

Remote command:
ID DOT LENGTH on page 278

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

Remote command:
ID DASH LENGTH on page 278

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 278

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 278

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

Remote command:
AMS on page 273
AMS8 on page 294
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ID Freq

Frequency of the morse signal.
Remote command:

AF8 on page 272

AF8 on page 294

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 193). If available, the stored GNSS data from the
GNSS receiver is also displayed.

_R)(1 VOR CH Freq 108.0000 MHz "

Auto:Norm
Lev Co 0.0 dB IF BW 25 kHz MTime 500

|'I,|] J J!hl Pﬁl

i

A "
ﬂ.-l'i‘ﬂ""L'waﬂ g e ""w-.-uhn.!h\'-.ﬂ.w-.
-5 5 10 15 kHz

;
-
1080000 00363

> AFTMD
Carrier

Local Mains
Which measurement results are stored is described in the remote commands, see
GETDATADEF on page 345.
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 191.
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@ 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)

Remote commands for retrieving results:
GETDATADEF on page 345

GETDATASET on page 346

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 191.

e General measurement configuration............oooi oot 110
e Channel frequency configuration (CH FREQ)......c.cooviiiiiiiniiiiiiiieee e 111
L I N 21 o PSSR 112
®  BandWidth (BWV)....ooueiiiie ittt 113
e Setting the measurement time (MTIME)......uuuriuiiiiiiiiiiie e 114

4.3.3.1 General measurement configuration

Access VNC: [s]

ST o= I 1 =1 o] o P PRSP 110
[N o T o) S 1= o [ o SRS 111
Freq OffSel.. e aaaaaaaaas 111

Signal Direction
Defines the reference for phase notation (see Chapter 4.3.1.3, "Phase notation in VOR
measurements"”, on page 100).

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

Remote command:
SETUP:UNIT:VORDIRECTION on page 251
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No. of Segm

Selects the number of used antenna segments for which the AM distortion results are
displayed. See also "VOR receiver" on page 96. 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)")

Freq Offset
Defines a fixed frequency offset from the carrier.

Remote command:
VOR DEMFREQS OFFSET on page 291

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 358 and Chapter B,
"VOR channel frequency list", on page 360.)

L o PSR 111
= o 111
R (=T OIS YRR 111
CH

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

Remote command:
RFCH on page 232

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 232

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

Remote command:

ILS mode:

LLZ DEFAULT FREQSTEP on page 259
GS DEFAULT FREQSTEP on page 266
VOR mode:

VOR DEFAULT FREQSTEP on page 290

Ampt

Access VNC: [w]

The following settings define the amplification for the input signal.

N | ST 112
R 1Y, o Yo (=TT 112
TranNSAUCET COITECHION. .. ..iiete ettt et e et e e e e e e e e ae e e et e e eaa s e ssan s e st easnnnaes 113
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 4-3). 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 82).
"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 233
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327

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.
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"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 233
FSCAN ATTMODE on page 322
SCOPE ATTMODE on page 337
FEFT ATTMODE on page 331
IFSPECT ATTMODE on page 327
GBAS : ATTMODE on page 310

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 234

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 291

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

Remote command:
VOR DEM AM BW on page 290

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

Remote command:
VOR DEM FM BW on page 291

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 290
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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.

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 193).

Enter the time in milliseconds.

Remote command:

MEASTIME on page 232

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 EVSD1000. 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 EVSD1000 can perform COM measurements on signals containing one or
two carriers (see Chapter 4.1.4.1, "Channel and frequency configuration", on page 77).
It assumes a 1000 Hz test tone is being sent.

Remote command:

MODE COM on page 298

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.
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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 124

® Chapter 5.2, "IF spectrum analysis", on page 128

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 133

® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 139

Remote command:

MODE_COM on page 298

o RF level and frequency diSplay........oocueeeiiiiiiiiiee i 115
L I LY o= Yor (U 0 I o) (=Y = 116
®  COM MAIN VIBW...tttittitieie e e ettt e e e e ettt e e e e e e e e s e e e annn e e eeeeeaaaeeeeaaaaans 117
L I 1@ 1Y I = ToTo] o g Yo IRV [N 119

4.41.1 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 4-19: 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 77.

Remote commands to retrieve results:
LA? on page 231

RE? on page 232

COM mode:

GET MEASFREQ on page 304

GET TX1 MEASFREQ on page 307

GET TX2 MEASFREQ on page 308

GET TX1 LEVEL on page 306

GET TX2 LEVEL on page 308

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 4-20: 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 Freq." on page 121):

RX1 COM Freq  118.00000 MHz

Auto:Norm+ 1Ff2F 2F
0.0 dB IF BW 3.0 kHz MTime 500

RF dBm )
. A |

Sum -43.62 ) . ; View

0 L] fl It i =

46.56 i Main

90 RERLG I

VA

-16.69

2 4

Main (1.0 kHz)
Sum X1

AM 1.0 kHz 40.78 % 4033 % 4132 %
Freq1.0kHz 1000.00 Hz 1000.00 Hz 1000.00 Hz
K2 1.0 kHz 004 %
K3 1.0 kHz 017 %
K4 1.0 kHz 13.7 %
THD 1.0 kHz 13.714 % > AETMD
TX1 Freq

TX1 Freq

Local Mains

Figure 4-21: 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" ([F71]).
For details on the graphical results, see:

® Chapter 5.1, "R&S EVSG-K10 RF spectrum analysis", on page 124

® Chapter 5.2, "IF spectrum analysis", on page 128

® Chapter 5.3, "R&S EVSG-K11 AF spectrum analysis", on page 133

® Chapter 5.4, "R&S EVSG-K12 Time domain analysis", on page 139
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Remote command:

VIEW COM on page 299

AM 1.0 KHZ/ 1.2 KHZ. oottt e 118
Freq 1.0 KHZ/ 1.2 KHZ......eeeeeee et 118
K2 1.0 KHZ/ 1.2 KHZ....eoeeee ettt 118
KB 1.0 KHZ/ 1.2 KHZ....eeieee ettt e e 118
K4 1.0 KHZ/ 1.2 KHZ....eeeeee ettt et e e e 118
THD 1.0 KHZ/ 1.2 KHZ.....eeeeeeeee ettt et 119

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 304
GET Tx1 AMMOD 1 0 on page 306
GET TX2 AMMOD 1 0 on page 308
GET ONE AMMOD 1 2 on page 304
GET TX1 AMMOD 1 2 on page 306
GET TX2 AMMOD 1 2 on page 308

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 304
GET TX1 AMFREQ 1 0 on page 306
GET TX2 AMFREQ 1 0 on page 307
GET ONE AMFREQ 1 2 on page 304
GET TX1 AMFREQ 1 2 on page 306
GET TX2 AMFREQ 1 2 on page 308

K2 1.0 kHz/ 1.2 kHz
Distortion 2" order, 1.0 kHz/ 1.2 kHz signal

Remote command:
GET K2 1KO on page 303
GET K2 1K2 on page 303

K3 1.0 kHz/ 1.2 kHz
Distortion 3™ order, 1.0 kHz/ 1.2 kHz signal

Remote command:
GET K3 1KO on page 303
GET K3 1K2 on page 303

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 1KO on page 303
GET K4 1K2 on page 303

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 305
GET THD 1K2 on page 305

441.4 COM recording view

The Recording view displays the recorded data for COM measurements from the
selected data list (see "List" on page 193). If available, the stored GNSS data from the
GNSS receiver is also displayed.

RX1 COM ~ Freq  118.00000 MHz

Auto:Norm+ 1Ff2F
00 dB [F BW MTime 500

f
|l| | |"|
,thh

09[1180000 |-—  [25005 |
2119[118000 |-— 25005 [25003
199]1180000 [-— 25005  [-25003
91180000 |-—  [25005  [-25003

9[1180000 |-— 25005 |

99/1180000 [-— 25005 |

e [ et [ e [ o

[y

[y

TX1 Freq

> AFTMD

Local Mains TX1 Freq

Which measurement results are stored is described in the remote commands, see
GETDATADEF on page 345.

The individual measurement results are described in Chapter 4.4.1.3, "COM main
view", on page 117.

For details on data logging see Chapter 7.2, "Recording measurement data",
on page 191.
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@ 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)

4.4.2 COM configuration

In this view, the measurements settings available for the currently active mode, can be

configured.

e Channel and frequency configuration............ccoooieecciiiiiieiieee e 120
L I N o 0] ] S 122
®  BandWidth (BUV)....oeiee ettt ettt 123
e Setting the measurement time (MTIME)........oeiriiiii i 123

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 SBIUP..coiiiieiet et e e e e e e e e e e e e e e e e e e e e eeeeaaaaaaa 120
o Carrier CONfIGUIAtION.......oiiueiiie et 121
e Channel frequency configuration (CH FREQ).........uuueeiiiieeiiiiiiiiieeeeeece e 121

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 299
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 120.
TXT OffSEH/TX2 OffSEL.cciiiiiiiiei ittt e e et e e e s rarae e e e e enes 121
Lo L= (= S 121

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 299
AMFREQ OFFSET TX2 on page 299

Tone Freq.
The nominal tone frequency used to measure all results for both carriers.

Remote command:

COM TONEFREQ 1K01K2 on page 300
Channel frequency configuration (CH FREQ)
Access VNC: [q]

The carrier frequency determines the nominal frequency at which the measurement is

performed.

=0 121
S D SIZB i ————————————————————— 122
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 232
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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 122
R |V, o Yo L= YT 122
LI E=Ta [ To [0Te]=Y g @0 T4 {=Tox i [o] o VTR 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 Figure 4-3). 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 82).
"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 233
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327

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 233
FSCAN ATTMODE on page 322
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327
GBAS :ATTMODE on page 310

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 234

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 300
COM DEMOD BW 2F on page 300

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 193).

Enter the time in milliseconds.

Remote command:

MEASTIME on page 232
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5 Graphic measurement modes

o R&S EVSG-K10 RF SPectrum analySiS........uuueeeiieeeeiiiiiiiiiiiieeeeeeee e e s ssccnnveneeeeee s 124
® |F SPECHrUM @NalyYSiS......cooiiiiiieeieeeeeeeeeee e e —————— 128
o R&S EVSG-K11 AF spectrum analySiS.........ooiiiiuuimiiiiiiee e eieeceeee e 133
o R&S EVSG-K12 Time domain analysSis........coccueiieeiiiiiiieiiiiieee e 139
e Using markers in the graphical displays...........ccceeeeeiiiiiiiiiiiieeeeeeeceeeeeeeeevee 144

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

Att Man:Norm Start 116.0000 MHz Stop 120.0000 MHz
lef Le 30 dBm Lev Corr 00 dB RBW (Hz 479 ms

Type Mkr 2
Delta

Marker 3

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:

® Measurement mode
The currently active measurement mode on the active receiver board, e.g. "RF
Spectrum". See Chapter 3.2, "Measurement mode", on page 59.

® Frequency range
"Center", "Span", "Start", "Stop"
The swept frequency range, see Chapter 5.1.1, "Configuring the frequency range”,
on page 125.

® RF attenuation ("Att")
The used attenuation mode; see also "RF Mode" on page 82.

® Reference level ("Ref Lev")
The maximum expected power level, see "Ref Level" on page 127.

® | evel correction ("Lev Corr")
The applied level correction by a transducer. See "Transducer Correction”
on page 83.

® Resolution Bandwidth ("RBW")
Resolution bandwidth with which the measurement is performed. See "Resolution
Bandwidth (RBW Mode/Res BW)" on page 126.

Remote command to select RF Spectrum mode:

MODE FSCAN on page 321

Remote command to retrieve trace results:

FSCAN GETSPECT on page 325

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.

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
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e Start + Stop: the x-axis starts with the start frequency and ends with the stop fre-
quency

(071 01 (=] T 126
ST - o R 126
] =1 o PR 126
] (o o SRR 126
Center

Configures the center frequency. The configured value is displayed as "Center" in the
measurement settings area.

Remote command:
FSCAN FREQCENTER on page 322

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 322

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 323

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 323

Configuring the bandwidth

Access VNC: [e] > "F1"
Resolution Bandwidth (RBW Mode/Res BW)........c..ueiiiiiiiiiiiiiei e 126

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 EVSD1000, or manually.

AUTO mode The RBW is determined automatically according to the sweep time
and frequency range.
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Manual mode  Select a predefined fixed value manually.

Remote command:
FSCAN RESBW AUTO on page 324
FSCAN RES BWon page 324

Configuring the amplitude (y-axis)

Access VNC: [w]

The amplitude settings configure the y-axis of the spectrum.

R Tl =YL= TR 127
= T T 1= TSP PPRRS 127
R |V, o Yo 1= Y 127
=10 [ To [0 Te]=Y g @0 T4 {=Tox i o] o VTR 128
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 323

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 233
FSCAN ATTMODE on page 322
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327
GBAS:ATTMODE on page 310
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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 234

5.1.4 Configuring the trace

Access VNC: [a]

Trace settings determine how the display values are calculated from the measured val-
ues.

I = 1o 0T L= USRS 128
F YT =T LS @70 11 ] o | S PPRRRRS 128

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 EVSD1000 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 335
IFSPECT TRACE MODE on page 329
FSCAN TRACE MODE on page 324

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 335

IFSPECT TRACE AVRGCOUNT on page 329
FSCAN TRACE AVRGCOUNT on page 325

5.2 IF spectrum analysis

Access VNC: [m] > Down arrow key
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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.
RX1 IF SPECTR.  RFfreg 118.0000 MHz  Span 500000 kHz MeasIFSPEC

Att Man:Norm
-30 dBm Lev Corr 00 dB Auto:53THz

Trace Mode

Average

Count

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.

The following settings are displayed in the measurement settings area of the RF spec-
trum:

® Measurement mode
The currently active measurement mode on the active receiver board, e.g. "RF
Spectrum”. See Chapter 3.2, "Measurement mode", on page 59.

® Frequency range ("RF Freq", "Span")
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The swept frequency range, see "RF Freq" on page 130.

e Reference level ("Ref Lev")
The maximum expected power level, see "Ref Level" on page 131.

® [evel correction ("Lev Corr")
The applied level correction by a transducer. See "Transducer Correction”
on page 83.

® Resolution Bandwidth ("RBW")
Resolution bandwidth with which the measurement is performed. See "RBW"
on page 131.

Remote command to select RF Spectrum mode:

MODE IFSPECT on page 326

Remote command to retrieve trace results:

IFSPECT GETSPECT on page 330

Configuring the frequency range

Access VNC: [q]

The following settings configure the frequency range of the spectrum, that is: the x-
axis.

L 1= 130
] 0= | TSP 130
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 327

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 130. The configured value is
displayed as "Span" in the measurement settings area.

Remote command:
IFSPECT FREQ SPAN on page 327

Configuring the bandwidth

Access VNC: [e] > "F1"
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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 EVSD1000, 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 328
IFSPECT RESBW AUTO on page 328

Configuring the amplitude (Y-Axis)

Access VNC: [w]

The amplitude settings configure the y-axis of the spectrum.

RET LEVEL. .. ettt ettt e e e e et e e e e et e e e e e eab e e e e e eeaanns 131
Y-RENGE. e e e e e e e e e e e b e e e e 131
AN S 131
[ 1Y [ Yo = TSN 132
TranSAUCET COMMECHION........eiiiiieieiet et ee e e e e e e e e e e ee e e eeee e bbb aeeeeseeeeaeaaaens 132
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 328

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 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 4-3). 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 82).
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IF spectrum analysis

"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 233
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327

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 233
FSCAN ATTMODE on page 322
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327
GBAS:ATTMODE on page 310

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 234

5.2.4 Configuring the trace

Access VNC: [g]
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5.3

R&S EVSG-K11 AF spectrum analysis

Trace settings determine how the display values are calculated from the measured val-
ues.

LI = o= 1. 0T [OOSR 133
AVEIAGE COUN...eiiiiitiiiie ettt ettt e e ettt e e e s st e e e e s aabeeeeessnreeeeeeaans 133
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 EVSD1000 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 335
IFSPECT TRACE MODE on page 329
FSCAN TRACE MODE on page 324

Average Count
Determines the number of sweeps over which trace evaluation is performed (e.g. aver-
aging or maxhold).

Remote command:

FFT TRACE AVRGCOUNT on page 335

IFSPECT TRACE AVRGCOUNT on page 329
FSCAN TRACE AVRGCOUNT on page 325

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. AF Center 25000 kHz  AFSpan 5.0000 kHz
RFFreq  118.0000 MHz RF Lev -46.58 dBm AM Demod
Auto:Norm+ IF BW 50.0 kHz V Auto:4THz

L} 'L-"-.‘.“‘ilh.-.,"""‘F""" l"""'|.-"-|.-,.|"."b...-.-..|""-_-| T

0.5 I 1.5

Local Mains

Figure 5-3: AF Spectrum for RF input

The following settings are displayed in the measurement settings area of the RF spec-
trum:

® Measurement mode
The currently active measurement mode on the active receiver board, e.g. "AF
Spectrum”. See Chapter 3.2, "Measurement mode", on page 59.

® "RF Freq"
Nominal measurement frequency of the RF signal, see "RF Freq" on page 135.
® "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 125.

® RF attenuation ("Att")
The used attenuation mode; see also "RF Mode" on page 82.

® Resolution Bandwidth ("RBW")
Resolution bandwidth with which the measurement is performed. See "Resolution
Bandwidth (RBW Mode/Res BW)" on page 126.

® 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 101
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®

5.3.1

R&S EVSG-K11 AF spectrum analysis

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 331

Remote command to retrieve trace results:

FET GETSPECT on page 336

o Configuring the freqUENCY raNGE.......ccoii it 135
o Configuring the bandwidth..........ccoooiiiiii e 136
e Configuring the amplitude (Y-Axis) for RF input..........cccccciiiiieieieeee e, 137
o  Configuring the traCe........cooeeeeeieeccrr e 138

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:

® 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

L 1= 135
o O | (=] PRSP 135
o S T o - o U URRR 136
N S - o P U 136
o S (o] o TSR 136
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 333

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.
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5.3.2

R&S EVSG-K11 AF spectrum analysis

Remote command:
FET FREQ CENTER on page 332

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.

Remote command:

FET FREQ SPAN on page 332

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 332

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 333

Configuring the bandwidth

Access VNC: [e] > "F1"

RN e e 136
L BV e e 136
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 EVSD1000, 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 334
FET RESBW FIX KHZ on page 334

IF BW
Defines the IF demodulation bandwidth for RX input in "AF Spectrum" mode.

Remote command:
FET IF BW KHZ on page 333
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5.3.3

R&S EVSG-K11 AF spectrum analysis

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.

Y-RANGE..cc e e e e e e e e e e e e e e e 137
N SRR 137
RE MO ...ttt ettt e e et e s e s b e e sree e e nnneenas 137
Y-Range

Determines the displayed modulation depth range on the y-axis of the spectrum.

Remote command:
FET GRID YRANGE DB on page 333

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 4-3). 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 82).
"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 233
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327

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.
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5.3.4

R&S EVSG-K11 AF spectrum analysis

"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 233

FSCAN ATTMODE on page 322

SCOPE ATTMODE on page 337

FEFT ATTMODE on page 331

IFSPECT ATTMODE on page 327

GBAS : ATTMODE on page 310

Configuring the trace

Access VNC: [a]

Trace settings determine how the display values are calculated from the measured val-
ues.

TraCE MOE... ..ottt e e e e e e e e e e e e et et e et e ae et et e et a e aeseeeaeaaaaaaaaseeeeeseesnennnnns 138
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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 EVSD1000 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 335
IFSPECT TRACE MODE on page 329
FSCAN TRACE MODE on page 324

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 335

IFSPECT TRACE AVRGCOUNT on page 329

FSCAN TRACE AVRGCOUNT on page 325
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R&S EVSG-K12 Time domain analysis

5.4 R&S EVSG-K12 Time domain analysis

Access VNC: [m] > Down arrow key

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
RFFreq  108.1000 MHz RFlev -46.52 dBm
Auto:Norm+ IF BW b kHz

Local

Figure 5-4: 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:
® Measurement mode
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5.4.1

5.4.2

R&S EVSG-K12 Time domain analysis

The currently active measurement mode on the active receiver board, e.g. "AF
Spectrum". See Chapter 3.2, "Measurement mode", on page 59.

® "RF Freq"
Nominal measurement frequency of the RF signal, see "RF Freq" on page 135.

® "RF Lev"
The measured level of the RF signal

® RF attenuation ("Att")
The used attenuation mode; see also "RF Mode" on page 82.

® Y-axis scaling ("Y % / Div")

Range per y-axis division. See "Y % /Div" on page 141.
e X-axis scaling ("Time / Div")

Time per x-axis division. See "Time/Div" on page 142.
Remote command to select AF time domain mode:

MODE SCOPE on page 336

Remote command to retrieve trace results:

SCOPE GETMEAS on page 340

Configuring the frequency range and bandwidth

The following settings configure the measured RF frequency or bandwidth of the time
domain measurement.

L =T [T 140
SRR 140
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 FREQRF on page 337

IF BW
Defines the bandwidth with which the RX input is measured.

Remote command:
SCOPE_IF BW KHZ on page 337

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.
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R&S EVSG-K12 Time domain analysis

N 1Y 2 141
R A e e 141
[ 1Y, o Yo [ TS 141
Y % IDiv

Defines the value range displayed in each division of the y-axis. The full y-axis range is
eight times this value.

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 4-3). 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 82).
"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 233
SCOPE ATTMODE on page 337
FET ATTMODE on page 331
IFSPECT ATTMODE on page 327

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 233
FSCAN ATTMODE on page 322
SCOPE ATTMODE on page 337
FEFT ATTMODE on page 331
IFSPECT ATTMODE on page 327
GBAS :ATTMODE on page 310
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5.4.3

544

R&S EVSG-K12 Time domain analysis

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 338

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]).

B[ T = gl g To Lo [T 142
I (e o =T S T T o SR 142
I (e o 1= = [ [ U 142
THGGEI LEVEL ... et e e e e e e e s e e 143

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.

"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 EVSD1000.

"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.
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5.4.5

R&S EVSG-K12 Time domain analysis

Remote command:
SCOPE TRIGSLOPE on page 339

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 339

Configuring the trace

Access VNC: [a]

Trace settings determine how the display values are calculated from the measured val-
ues.

LI == 1 o T[S 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 EVSD1000 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 335
IFSPECT TRACE MODE on page 329
FSCAN TRACE MODE on page 324

Average Count

Determines the number of sweeps over which trace evaluation is performed (e.g. aver-
aging or maxhold).

Remote command:

FFT TRACE AVRGCOUNT on page 335

IFSPECT TRACE AVRGCOUNT on page 329

FSCAN TRACE AVRGCOUNT on page 325
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Using markers in the graphical displays

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. AFCenter ~ 2.5000 kHz  AFSpan 5.0000 kHz
RFFreq  118.0000 MHz RF Lev -36.40 dBm AM Demod

Auto:Norm IF BW 50.0 kHz Auto:4THz

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
defined position in the diagram. A delta marker indicates the value of the marker rela-
tive to marker 1.

Activating/Deactivating @ Marker......... ..o e e e 144

L Marker type (TYPe MrK <2-4>)........cccueeeeeereeeeeeeesrseeseeessssseesesseessnensneens 145
Deactivating all Markers.....c.ccoce i e e e e e e e e e e e e e e e 145
Moving a marker to a peak in the diagram..........ccccceeeeiiiiiiiii 145
Adapting the center frequency to the current marker position............cccccoeeveivivieiennnns 145
Relative Unit (for AF spectrum ONly).........oooiiiiiiiiieecccc e eeeeeeeens 145

Activating/Deactivating a marker
Access VNC: [i] > "F1"- "F4"

To activate a marker, select the corresponding softkey. An active marker is highlighted.

User Manual 1179.5624.02 — 02 144



R&S®PEVSD1000 Graphic measurement modes
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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 145), 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 144.

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 144.

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 EVSD1000.

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 362).

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 362).

The R&S EVSG-K4 GBAS analysis/R&S EVSG-K5 SCAT-1 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 150.

e Basics on GBAS and SCAT-1 @nalysSis.........ccouuuiiiiiiiiiiiiiiiiiiieie e eeeeeeeeee e eeeeeeaens 147
e GBAS / SCAT-I measurement information................oooriiiiiiiiiiccccccccee e, 150
e GBAS / SCAT-I measurement views and resultS..........cccceeeeeeieieieiiiiieieniiiiiieeeeeees 152
o GBAS/ SCAT-I measurement configuration..........coccccceiiiiieii e 165
o Message XML iNtErfaCe.....ciiiiiii it e e e e e 169
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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.

®  GBAS SPECITICS. ..tieiii et 147
e Broadcast timing StrUCIUrE.........uuuiie e 149
e Final approach segment (FAS) construction data.........cccccceeeeieiiiiiiiiiniieeeeeeens 149
e Time slot synchronization via PPS..........oooiccciiie e 150
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).

User Manual 1179.5624.02 — 02 147



R&S®EVSD1000 GBAS/SCAT-l mode
Basics on GBAS and SCAT-I analysis

SBAS
\ .
Reference
1] i 0 Receiver

s

@ GBAS Ground Station

o o

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 EVSD1000 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 EVSD1000 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 EVSD1000 can
analyze the GBAS/SCAT-I signal and detect the individual GBAS time slots.

If no valid PPS signal is detected, the R&S EVSD1000 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.

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

Att MAN:Low Noise+
Lev Cor 0.0 dB [FBW 168 kHz ime Ref.  PPS Locked Mode Run

[ = To VLT ooy VA (ol =Y ) TSP 151
= 11 (=Y o 10 = T T 0 £ T 151
Level COrreCtioN (LEV COIT).. . e e e e e eee ettt se s e s e e e e e e e e e e e e e e e eeeeeeeesenenees 151
BandWidth (IF BWW).....eeee ettt st 151
Time reference status (TIMe REf.) ..o 151
Display Update Status (MOGE)........uueiiiiiiiiiie ettt 152

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 3.2, "Measurement mode",
on page 59.

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 312

RF attenuation (Att)
The used attenuation mode; see also "RF Mode" on page 167.

Level correction (Lev Corr)
The applied level correction by a transducer. See "Transducer Correction" on page 83.

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.

See also "IF Filter" on page 167.

Time reference status (Time Ref.)
Indicates the status of the PPS signal from an external GNSS device.
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"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 318

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 310

6.3 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 312

L IS 7= To [0 1= o Lot o 152
L I = 4TSI o U 154
O BUIST VIBW. . e e 158
L I ©0) 0 151 (= | = o) IR TSR 161
®  MESSAGE VIEW. ..ttt ee e e e e e e et e e e e e e s s e e e e e e e e e e e a et rreeraeeeeeaaaan 162
L I o= ToTo ] (o | e IR/ TSR 163

6.3.1 Sequence view

Access: [Meas] > "View" > "Sequence"

The "Sequence" view is the default view in GBAS/SCAT-I 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 149). Six sequential
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.
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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 166). 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 "
Att MAN:Low Noise+
ev (o 0.0 dB IFBW 16.8 kHz ime Ref. PPS Locked e Pause

-125.7 dBm |-124.1 dBm |-123.4 dBm [-123.6 dBm

1249 dBm |-125.4 dBm | - . 2 .

._.:I S ..

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 6.3.2, "Frame view", on page 154

® Chapter 6.3.3, "Burst view", on page 158

® Chapter 6.3.4, "Constellation view", on page 161
® Chapter 6.3.5, "Message view", on page 162

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).
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(€27 T | 5 R 154
Burst Level Average (AV [ABM]).....ocuuieiiiiiiiieee ettt 154
Application Data (APP. Dat.)...ceee e 154
= (0 [ PP UPR 154
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 315

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 312

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 149). 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
transmission. The GBAS "Frame" view allows you to measure the time behavior of the
slots precisely.
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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 166). 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+ Run/P:
0.0 dB IFBW 16.8 kHz ime Ref. PPS Locked » Pause

Pause

Frame

Frame

The "Frame" view contains two different displays:
® Chapter 6.3.2.1, "Frame power vs. time diagram", on page 155
® Chapter 6.3.2.2, "Frame results table", on page 156

6.3.2.1 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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6.3.2.2

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.

To scroll through the parameters in the table for a single slot, use the arrow keys up
and down.

Burst Level Average (AV [ABM]).....oueeiiiiiiiiieee ettt 157
Slot Level Peak (PK [ABM]).ciiiiiiiiiiieiiiieeee e secinttee e e e e e e e e e e s ee e e e e e e e e e e e e 157
Carrier frequency offset (Offs. [KHZ])....uueeviiieierii e 157
EVIM RS ...ttt e e et e e e s sttt e e e e et ee e e e e sntae e e e e snbaeeeeeenteneeeennsees 157
(€7 T | 5 R 157
Training Sequence FEC (Train. FEC)......cii et 157
Application Data (APP. Dat.)...ceeeii e 157
Application FEC (APP. FEC). . ettt r e e e 158
Slot OccuUPANCY (S.OCCU [F0])..uuuurrrrrrrrerieeeeeeieiiecitieeeeereeeeeessessrrarrrreeeeeaaaeessasannresenees 158
Bit error rate (BER) before FEC.............uiieeee et 158
Valid BUrsts (Valid B.)....uuu i e e e e e e 158
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Failed BUrsts (Failed B.)......c..ceiiiiiieeee et 158
SyYNC. SEQUENCE (SYNC. [US]).eteitiiutiiiiiiiiiieee e iiieee ettt e ettt e e snbee e e e s sbeeeee e 158
L@ 7721 0T To ST PPT 158

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 312

Slot Level Peak (Pk [dBm])
Highest measured power level in the slot in dBm

Remote command:
GBAS:PEAKLEV? on page 318

Carrier frequency offset (Offs. [kHz])
Offset of the measured carrier frequency from the nominal frequency

Remote command:
GBAS:FMEAS? on page 311

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 314

For baseband input also:

GBAS:EVM ANGLE NORM on page 311

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 315

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 314

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

6.3.3 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
Att MAN:Low Noise+
C 00 dB IFBW 16.8 kHz ime Ref. PPS Locked Mode Pause

Burst

Frame

Zoom#/-
0%

: App. D - = Data Points
| o R T of

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 166). 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 6.3.3.1, "Slot power vs. time diagram”, on page 159
® Chapter 6.3.3.2, "Slot results table", on page 160

Slot power vs. time diagram...........uuuuiiiiiiiiciieie e —————— 159
SIOt reSUItS tabIe..... o e 160

6.3.3.1 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

6.3.3.2 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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vo. | 6567dBm | Train. FEC OK Valid Bursts
| 180dBm | App.Datz : Failed Bursts
04 | C Synt art 576.0 ps

If no valid burst is detected in the slot, the slot results table shows only the measured
noise level.

6.3.4 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 6.3.2.2, "Frame results table", on page 156).

RX1 GBAS  Frame T Slot E Freq  116.42500 MHz " el
MAN:Low Noise+ Run/Pause
00 dB  IFBW 168kHz ime Ref. PPS Locked Mode  Pause

Pause

Constellation

Frame

Clear Inter.

Burst

0. | -65.67dBm . FEC OK d Bursts
: £1.80 dBm App. D : d Bur: ]
. F t 576.0 ps

i o | ||

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.

6.3.5 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 6.5, "Message

XML interface", on page 169).

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

® "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
MAN:Low Noise+
0 0.0 dB IFBW 16.8 kHz i tef. PPS Locked

O Use the arrow keys and the rotary knob to scroll through the table.

6.3.6 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 193). If available, the stored GNSS data from
the GNSS receiver is also displayed.
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RX1 GBAS  DI-List 1 Line 11 Freq  116.42500 MHz

MAN:Low Noise+

-1 -115.08
R EIS N

local

The individual measurement results are described in Chapter 6.3.2.2, "Frame results
table", on page 156.

@ 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 166). 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 193.

For details on data logging, see Chapter 7.2, "Recording measurement data",
on page 191.
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®

6.4

6.4.1

GBAS/ SCAT-I measurement configuration

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)

The following functions are available to configure the "Recording"” view.

19 T USSR 165
-> Rec. Burst View / -> Rec. Const. View / -> Rec. Msg. VieW...........ccceeeveveviivieeennnns 165
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-I 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 191.

®  VieW CONFIQUIAtION.....ciiiii i e e e e e e s e s e e e e e e e e e e e e e eeannnes 165
e Frequency configuration............cooooiiiiiiiiiiii e —————— 166
o Amplitude configuration.............coooiiiiiiiiiii e ————— 166
e Bandwidth configuration.............coe e 167
o General CoNfigUIatioN..........oii i 167

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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6.4.2

6.4.3

GBAS/ SCAT-I measurement configuration

(U] VA = (U< 166
VB . e e e 166
[ =1 1. 1 166
] o) SRR ETRPRRTRRR 166
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 313

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 312

Amplitude configuration

Access VNC: [w]
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6.4.4

6.4.5

GBAS/ SCAT-I measurement configuration

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 EVSD1000 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 310

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 310

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.

General configuration

Access VNC: [S]
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GBAS/ SCAT-I measurement configuration

o S T L SR 168
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RESEE BER. ...ttt e e e e e e e 168
Y1V 1Y/ T Yo = TSRS 168
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 6.5, "Message XML interface", on page 169).

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 EVSD1000 (see Chapter 6.5, "Message XML interface",

on page 169).

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 EVSD1000
"Custom" Uses the imported definition (see "Import xml" on page 168).
Reset BER

Resets the values for the following measurement results:

® "Bit error rate (BER) before FEC" on page 158
e "Valid Bursts (Valid B.)" on page 158
® "Failed Bursts (Failed B.)" on page 158

Remote command:
GBAS:RESETBER on page 319

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 311
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6.5

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 6.3.5, "Message view", on page 162).

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 EVSD1000 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 EVSD1000 (see
"Import xml" on page 168).

To customize the "Message" view results

1. Connect a USB storage device to the R&S EVSD1000.

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 EVSD1000.

5. Select [Config] > "DEC DEF" > "Custom".

The R&S EVSD1000 decoder uses the edited, imported message definition and
displays the defined results in the "Message" view.

®  GENEral PrOCESSING. ... uuuriiiiiiiieeeeeeiieeccratrr e e e ee e e e e e s s s saartateereeeaaeeesessaasnsreaareeeaaaaes 170
e Output elements and control elements.............oooiiiiirc e, 171
o XML file format descCription...........coooiiiiiiiiiecccre e 174
e Format description of elements............uuuciiiiiiiii 176
@ OUIPUL BlEMENTES. ... e e e e e s e s e e e e e e e e e eaan 176
L I ©70) 1 (4 o] I =Y =70 0 =Y o1 £ PSSR 184
®  AUXIlIAry EIEMENTS. ...t 188
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Message XML interface

6.5.1 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 172).

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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Message XML interface

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‘ 1|1 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

6.5.2 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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Message XML interface

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 EVSD1000 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 6.5.4, "Format description of ele-
ments", on page 176.

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 6.3.5, "Message view", on page 162).

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 rxl 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

User Manual 1179.5624.02 — 02 173



R&S®EVSD1000 GBAS/SCAT-l mode

6.5.3 XML file format description

Message XML interface

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 Stabilization

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 Identifier

GBAS ID

Message Length

Message Type Identifier

Message
GbasMsgTypel.xml

Message Length

Modified Z-count

| o

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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Message XML interface
The format of the individual elements is described in the following sections.

6.5.4 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.

6.5.5 Output elements

L J U T 1S3 T g =T I 4 o SR 176
L S 1 o =T o I 4 o SRR 177
®  LONGIUAE tYPE...ceiiiiiii e 178
O LatitUde fYPC..eeieeieeii i ————————— 179
L I o Y/ o1 USSP 180
L I (Yo I 4] o 1= T 180
OV alU Y P ———————————————— 180
L I Y O 1Y/ o = SRR 181
L O {2 4/ o T 181
L I I Y/ o 1= TS 182
L I 010 [ g1 Y/ oY USRI 183
L I I U0 10 Y Y o = TP 184

6.5.5.1 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>

6.5.5.2 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>0.01l</resolution>

<unit>m</unit>

</Element>

6.5.5.3 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

6.5.5.4 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
6.5.5.5 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>

6.5.5.6 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>

6.5.5.7 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>

6.5.5.8 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>

6.5.5.9 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

6.5.5.10 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>

6.5.5.11 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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6.5.5.12 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>

6.5.6 Control elements
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6.5.6.1 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> subelementis 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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6.5.6.2 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>

6.5.6.3 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 1179.5624.02 — 02 187



R&S®EVSD1000 GBAS/SCAT-l mode

6.5.7

6.5.7.1

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 Z 11 7/ o T S 188

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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/ Data management

71

711

The R&S EVSD1000 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).........ccccceeeeiiieriiiieeeveiiiinnnnne. 189
e Recording measurement data...........cccooiiiiiiiiiiiiii e 191
e Creating and storing SCre€NShOLS. ........eiiiiiiiiiiii e 198

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 EVSD1000. 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 56)

® All general instrument settings except for the network settings (see Chapter 8,
"Common instrument settings", on page 200)

® Date and time of storage

The list of UserPresets and the corresponding functions are available in the [Preset]
menu.

e Storage and recall FUNCLONS.......oooiii i 189

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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Preset
Preset Name Date and Time of Saving

| [UserPreset @ ]09.07.202016:32:08
'

User_Preset_11
2
3

14 | User_Preset_14

_18

_19

H

10

[ 9
10
11

.

="

-

—_—
—d | SN |

Delete

—
s 5]

8
20 | User_Preset_20

Local Mains

Rename

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]).
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Preset

When delivered, the R&S EVSD1000 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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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 248

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.

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.

7.2 Recording measurement data

During a measurement with the R&S EVSD1000, the input signal is captured and vari-
ous results are calculated and displayed on the screen (see Chapter 2, "Measurements
and results", on page 56). 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
® <rx_board>: rx1

® |ist<no.>: the used data list
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7.21

7.2.2

Recording measurement data

e GNSS data synchronization...........ooeeiiiiiiii e 192
e |/Q data recording and Streaming.........cuueeieiiurieieiiee e 192
®  ReCOrding SEtHNGS. .. .uuiiieiiiiieiii e 193
e Activating and triggering data recording...........cccceeeeeiiinicciiiiiie e 195
e Viewing recorded data..........cooeuuiiiiiiiiiiiiiiie s 197
o Analyzing recorded I/Q data.........coooiiiiiiiiiiii e 197
e Exporting measurement data...............oooiiiiiii e 197

GNSS data synchronization

Together with the measurement results, the GNSS data at the time of signal input is
also stored, if available (see Chapter 8.6, "GNSS configuration", on page 214). 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 I/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 EVSD1000. 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 1/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 EVSD1000 (TCP port 8001). Simply connect a TCP/IP client to the port and the
data is streamed immediately. The format is the same as for recording.

Example:
netcat 172.23.226.22 8001 > Filel.iqg

Starts streaming 1/Q data from the RX1 input to a file named Filel.iq.

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.
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7.2.3

0,

Recording measurement data

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 173.
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List

Selects a specific data set list (1 to 999, the list number is shown in the softkey).

Remote command:
SETACTIVELIST on page 345
GETACTIVELIST on page 341

Clear List
Deletes all entries in the current list.

Remote command:
CLEARACTIVELIST on page 341

Time
Specifies how often an entry is appended to the data list. Enter the time in millisec-
onds.
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Note that the minimum spacing between two values is defined by the availability of
measurement result values (see Chapter 4.1.4.4, "Setting the measurement time
(MTime)", on page 84). 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 344).

"All" Includes all EVSD1000 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 344

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 316).

Parameter < Data selection (Select, GBAS/SCAT-I mode only)
Defines which parameters are stored for each slot.

"All" Includes all EVSD1000 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 316

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.

"None" Message data is not included in the slot data record.

Remote command:
GBAS:MSG TOLOGG on page 317
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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 317

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:
SAVEACTIVELIST2USB on page 344

Clear All Lists
Deletes all entries in all data lists.

Remote command:
CLEARALLLISTS on page 343

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:
RECTIQ on page 343

7.2.4 Activating and triggering data recording

By default, data is recorded in a specific time interval (see "Time" on page 193) 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.

@ 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).
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Starting and Stopping RECOrdiNG.........cuuueiiiiiiiiiie et 196
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Recording a single data record (GBAS/SCAT-I mode only).....ccccceeeevieiiiiieiieveeeeeeeenns 196

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 196.

If enabled, raw, unprocessed I/Q data is also recorded to a separate file (see "Rec IQ"
on page 195).

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 193.
"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 EVSD1000.

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

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.
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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 193).

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 195).

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 . i g 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 125 kHz.
7.2.7 Exporting measurement data

After recording measurement data, you can export the csvV files with the results for fur-
ther investigation.
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To export measurement data

1. Open the front cover of the R&S EVSD1000 as described in Chapter 1.4.4, "Open-
ing and closing the front and rear covers", on page 14 to access the USB connec-
tor on the front panel of the instrument. See Figure 1-8.

2. Connect the storage device to the USB connector on the instrument.

3. Inthe "Recording" settings, select "Export List to USB".

7.3 Creating and storing screenshots

Access: [Setup] > "Screenshots"

You can create a screenshot of the current display on the R&S EVSD1000 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 Internal Mem ~

Colors for copying to USB
Copy all Screenshots to USB Copy to USB...
Delete all Screenshots Delete all ...

Creating @ SCrEENSNOL........oi i 198
NUMDET Of SCrEENSNOLS. .....iiiiiiiiiie et e 199
Storage of SCreeNShOLS ON.....cccieiiieeeeere s 199
(0701 (o] -3 (o] lete] o) V7 aTo IR (o LU S = TR 199
Exporting Screenshots to @ USB devViCe.......c.cooiuiiiiiiiiiiiiiiiicee e 199
Deleting all Screenshots Stored on the R&S EVSD1000.......cc.cooiieiiiiiiiieniiiiiieeeeee 199

- Creating a Screenshot
Access VNC: [x]

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.
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Creating and storing screenshots

If a USB device is connected to the R&S EVSD1000 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 EVSD1000 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 EVSD1000
All screenshots stored on the R&S EVSD1000 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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®
0,

8.1

Display

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 1-9) or using a remote keyboard via VNC.

For the mapping of hard- and softkey commands to keyboard commands using VNC,
see Table 1-9.

Configuring screenshots is described in Chapter 7, "Data management”, on page 189.

Configuring the signal input is described in Chapter 3.1, "Input signal settings”,
on page 59.

Display

Access VNC: [v]
(Not in "Preset" view.)

Some general settings are available for the VNC display of the R&S EVSD1000.

I Y T S 200
4o o o 1SS 200
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 249

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.
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R&S®EVSD1000

LAN (remote) settings

RX1 ILS GP CH 18X 3347000 MHz _ Deplay

Auto:Norm+ 1F/2F Wide ! e Fined
0.0 dB IF BwW 25.0 kHz MTime ms RX Unit 1

Freq 334.7000 MHz

Lev -50.38 dBm ==

Zoom

DDM  0.0020 1 g

Bright Mains

SOM 8082 % -

Bright Batt
20 %

Local Mains

8.2 LAN (remote) settings

Access VNC: [n] > [F4]
The following settings are required to operate the R&S EVSD1000 in a LAN, for exam-
ple from a controller PC.
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®

LAN (remote) settings

Setup - Remote
TCP/IP DHCP
TCP/IP Address

TCP/IP Netmask
TCP/IP Gateway
Hostname EVSG-90001

VNC Password Ot -

Used IP Address 172.23.226.41
Used IP Netmask m
Used IP Gateway 172.23.226.1

Resetting the IP address

If you do not know which IP address the instrument is currently set to, you can always
reset the network settings of the instrument to their default values (LAN IP address:
10.255.255.98, Wi-Fi access point IP address: 192.168.1.1).

Insert a pointed tool, such as the tip of a pencil, in the LAN reset button on the front
panel of the instrument, see Chapter 1.5.1, "Front panel", on page 39. Press the "LAN
Reset" button for about 3 seconds to reset the IP address of the LAN connector and
the optional data-link-module (Wi-Fi).

Press the "LAN Reset" button shortly to re-establish the LAN or Wi-Fi connection with-
out changing the settings.

TOP/IP DHOCP....c.ceeeeeeteteet ettt ettt ettt e e e s e s e s eeeeeaaaeaeseseeeeeeeeseens 203
TOP/IP AQAIESS.....cvvvvieriiiieieieieieeeee et e e e e e e e et e et e eeeeeeeaab b aaeseseseseeeaaasaasesesseeeeesnsnees 203
IO AL V(=] 0 F= T R 203
TCOP/IP GatEWAY....cuvuiiiiiiieiiieie i e e e e ee e e e e ee e ettt e s e s e s e e eeeaaaaaasaseseeeeeeseenens 203
[ (015 (g T=T 0 1= TS 204
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LAN (remote) settings

AV (O3 = 11531V o o R 204
USEA [P AGAIESS. ... ettt e et e et e e e e e e e e e e saeeeesaeaenaneaes 204
(ST To Il N[5 1 0 = 1 204
(§ET=To B | G = 1 (== RS 204
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.

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.

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 "Hostname"
on page 204).

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
connection settings", on page 49).

Example:
172.17.40.139

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.
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8.3

Data link (Wi-Fi) settings

Example:
192.168.1.1

This setting is only required if the R&S EVSD1000 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:
EVSD<serial number>
For example, EVSD123456.

For information on determining the serial number, see Chapter 1.5.5.2, "Device ID",
on page 47.

Use the keypad to enter the name, see Table 1-10.

Remote command:
GETHOSTNAME on page 241

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 EVSD1000 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.

Data link (Wi-Fi) settings

Access VNC: [n] > [F5]

The R&S EVSD1000 can be equipped with an optional R&S EVSD1-Z5 Data-link-mod-
ule (Wi-Fi). Thus, you can configure the R&S EVSD1000 as a Wi-Fi access point for
wireless communication from a remote device.

The following settings configure the R&S EVSD1000 as a Wi-Fi access point.
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Data link (Wi-Fi) settings

RX1 GBAS Setup - Wi-Fi Access Point
Wi-Fi Signal In

SID EVSD900252
RS900252

36 (5GHz Wi-Fi4/5) ~

WPA-PSK key '::u
Channel St
Wi-Fi Speed Screenshots
Country
192.168.1.1

255.255.255.0

Remote
Netmask

192.168.1.2

Gateway

DHCP Server

Status ON CH:36 WIDTH:80MHz

Mains

Resetting the IP address

If you do not know which IP address the instrument is currently set to, you can always
reset the network settings of the instrument to their default values (LAN IP address:
10.255.255.98, Wi-Fi access point IP address: 192.168.1.1).

Insert a pointed tool, such as the tip of a pencil, in the LAN reset button on the front
panel of the instrument, see Chapter 1.5.1, "Front panel", on page 39. Press the "LAN
Reset" button for about 3 seconds to reset the IP address of the LAN connector and
the optional data-link-module (Wi-Fi).

Press the "LAN Reset" button shortly to re-establish the LAN or Wi-Fi connection with-
out changing the settings.

LAY TP 206
TS | TR 206
LAY ] G SRR 206
(O3 =1 a1 N 206
WiFi SPEEA. ...ttt e e s e e e e e e e e e aaaeaeeeeeeeeeaaeaaras 206
@70 U1 o1 PSP 207
P et —— b ieseeeeeaaaatetereer r———————————————— 207
N[ {0 F= T T 207
(CT= 10T | SR P PP URPRPPPR 207
[ O =Y V=Y 207
] = U 207
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Data link (Wi-Fi) settings

Wi-Fi
Enables or disables a data connection via the optional Wi-Fi interface.

Remote command:
WIFT:ONOFF on page 245

SSID
Service set identifier, the name of the Wi-Fi. The default name is EVSD<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 54.

Remote command:
WIFI:SSID on page 244

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 1.5.5.2, "Device ID",
on page 47.

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 54.

Remote command:
WIFI:WPAPSK on page 244

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:
WIFTI:CHANNEL on page 246

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:
WIFI:SPEED on page 246
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Data link (Wi-Fi) settings

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:
WIFTI:COUNTRY on page 246

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.

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 245

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 245

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:
WIFTI:GATEWAY on page 245

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.
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System settings

"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.

Remote command:
WIFI:STATUS on page 247

8.4 System settings

Access VNC: [n] > [F6]

The following settings configure the general instrument system.

Setup - System

Date [dd.mm.yyyy] 09.07.2020

Time [hh.mm.ss] 17:23:27

Energy Sav

Boot on Power Up

Flash size 119896 MB

Flash used 6 %

= ToTo) ae) o I o)1 T/=Y ol U o T UUUUPRPPP N 209
Flash size / FIash USEd.........ccooo oot 209
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Instrument configuration and operating status settings

Date
Sets the date of the internal clock in the format dd.mm. yyyy.

Example:
10.05.2017

Remote command:
SETUP: DATE on page 248

Time
Sets the time of the internal clock in the format hh .mm. ss.

Example:
12.08.23

Remote command:
SETUP: TIME on page 248

Boot on Power Up

Automatically switches on the R&S EVSD1000 when it is connected to an external
power supply (if not in operation already). This setting cannot be changed on the
R&S EVSD1000.

Remote command:
SETUP: BOOTONPOWERUP on page 248

Flash size / Flash used
Indicates the size of the flash memory in the R&S EVSD1000, and the percentage cur-
rently in use.

8.5 Instrument configuration and operating status set-
tings

The following settings concern the instrument operating status, and hardware and soft-
ware configuration.

AUto-Calibration (Cal).........eeeii it 209
[ (o] g o o PSP PPPPPPPPPPPP 211
L COPY t0 USB....eeeceeeee ettt e et s e e et s e e 211
L Delete all €rror MESSAGES. .......cucveeeeeeeeeeeeeeeeeeeeeeee et s et st e e s 211
[ LTS o= L (0 J PP PPRTUPP 211
[a1Sy P= 11 T=To [ @ o] 1 o] 3 =TSP 212
101YZ=T 1 o] oS PP PP PP PPP 213
L SV UPAALE. .ttt ee e e e e een e 214

Auto-Calibration (Cal)
Access VNC: [n] > [F8] > [F1]
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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 EVSD1000.

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".

Setup - Cal

RX1

01.06.2017 09:13:25 34.0°C

Figure 8-1: 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 254
KALSCREEN on page 255
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STARTKAL on page 255
GETKALSTATUS on page 254

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 EVSD1000 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.

Setup - Error Log

Copy to USB... 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 252

Copy to USB — Error Log
Copies all entries in the error log to a text file on a connected USB device. The default
flename 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 252

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 EVSD1000, such as test voltages and
temperatures.
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Instrument configuration and operating status settings

Setup - HW Status

IF2_MINUS_5V -4.98V OK
IF2_5V 4.92v OK
RF_MINUS_5V6 -5.46V OK
RF_5Vb 5.63V OK
LOT_LEVEL 2.06V OK
LOT_PRETUNE 10.13v OK

LO1_6V5 6.85V OK

RFDIV_3V3 3.28V OK
LO3_5V 4.96V OK
DDS_3V3 3.31V OK
IF1_AMP2 5.56V OK
IF1_AMP1 549V OK
VV_SUPPL 542V OK

VV_BYP_ATT 2.50vV OK
panp o | ;

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 EVSD1000:

® An error message is created in the error log (see "Error Log" on page 211).

® 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 357.

Remote command:
GETUNCAL on page 231
BI? on page 252
GETTEMP on page 253

Installed Options
Access VNC: [n] > [F8] > [F4]

Displays a table with the currently installed option keys.

For all purchased R&S EVSD1000 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
K6-COM Analysis Permanent unlimited
K10-RF Spectrum ... | Permanent unlimited

K11-AF Spectrum ... | Permanent unlimited

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 253

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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GNSS configuration

Setup - Inventory

T T T T
1329.8009. 900015

Release 01.40 BETAT2
Jul 10 2020 11:44:00

ILS/VOR FPGA Version

GBAS FPGA Version

Remote command:
INV? on page 253
VER? on page 254

SW Update < Inventory
Updates the R&S EVSD1000 software using an update file on a connected USB
device.

The R&S EVSD1000 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.

8.6 GNSS configuration

Access VNC: [n] > [F8] > [F6]

If a GNSS receiver is connected to the R&S EVSD1000, the basic GNSS receiver set-
tings are displayed here.

User Manual 1179.5624.02 — 02 214



R&S®EVSD1000

Common instrument settings

GNSS configuration

Setup - GPS / GNSS
mww ] ]
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Baudrate

Specifies the baud rate of the GNSS signal. The following values are supported:
4800 | 9600 | 19200 | 38400 | 57600 | 115200 | 230400

Remote command:
SETUP:GPS BAUDRATE on page 238

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 239

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 EVSD1000.
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Although it is possible to store data on the R&S EVSD1000 without the PPS signal
connected, the stored data can be assigned to the actual GNSS time incorrectly.
For details, see Chapter 7.2.1, "GNSS data synchronization", on page 192.

"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.

"GNSS rise" Stored GNSS time is synchronized to the rising edge of the incoming
GNSS signal from the connected drone.

"GNSS fall" Stored GNSS time is synchronized to the falling edge of the incoming
GNSS signal from the connected drone.

Remote command:
SETUP:PPS SYNC on page 239

Interface
Determines the interface used to connect a GNSS receiver.
"RS-232" Chapter 1.5.2.3, "GNSS connector", on page 43
"usB" Chapter 1.5.1.7, "USB-A connector", on page 42
"USB u-blox" Chapter 1.5.1.7, "USB-A connector", on page 42
"TCP/IP" GNSS data provided from specified IP address.
Define the "IP Address" and "IP Port" at which the signal is provided.
"TTL" See Chapter 1.5.2.3, "GNSS connector", on page 43.
"DJI M300" GNSS signal from the connected drone.

Define the "IP Address" and "IP Port" at which the signal is provided.

Remote command:
SETUP: SETGPSINTERFACE on page 237

Exp. Format

Export format for the GNSS data output by the data logger.
"Min" (Default:) Minutes, seconds, degrees
"Decimal” Decimal format

8.7 GNSS configuration on the R&S EVSD1-Z26 GNSS RTK
device

An optional GNSS antenna and receiver are available for the R&S EVSD1000. The
R&S EVSD1-Z6 GNSS RTK device is based on the uBlox FOP GNSS receiver module.
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The receiver is preconfigured at the factory for use with the R&S EVSD1000. However,
you can adapt the configuration. Here, we describe only the required configuration and
recommended settings for use with the R&S EVSD1000.

For more information, see the uBlox documentation (https://www.u-blox.com).

pBlox provides the "u-Center" software to configure and monitor pBlox-based GNSS
receivers. The software is available for Microsoft Windows operating systems. You can
download the software for free at https://www.u-blox.com. The configuration shown
here uses version 22.07.

There are 2 different ways to configure the R&S EVSD1-Z6 GNSS RTK device via the
"u-Center" software, depending on the type of receiver:

® Connect the R&S EVSD1-Z6 GNSS RTK device (rover) to the R&S EVSD1000,
and the R&S EVSD1000 to a PC with the "u-Center" software installed via LAN or

Wi-Fi.
GNSS
GNSS receiver
-« <
Wi-Fi / EVSD EVSD1-Z6
LAN (rover)
([ —.\ (USB)

® Connect the R&S EVSD1-Z6 GNSS RTK device (base) to a PC with the "u-Center"
software installed via USB.

GNSS
receiver
EVSD1-Z6
o) SRS M
UsSB

8.7.1 Configuring the R&S EVSD1-Z26 GNSS RTK device (base) via a PC

You can connect the R&S EVSD1-Z6 GNSS RTK device (base) to a PC directly via the
USB connector.

To configure the R&S EVSD1-Z26 GNSS RTK device (base) viaa PC

Prerequisites:

R&S EVSD1-Z6 GNSS RTK device (base)

PC with the "u-Center" software installed

1. Connect the R&S EVSD1-Z6 GNSS RTK device (base) to a USB connector on the
PC.
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GNSS
receiver
EVSD1-Z6
(= L
UsB

The connection is indicated as a COM port in the device manager.

2. On the PC, open the device manager and determine the COM port number.

— ad X

-_...; Gerate-Manager

Datei  Aktion Ansicht ?
s m Hm B

v & ME000301
v @ Anschliisse (COM & LPT)

' Communications Port (COM1)
' USB Serial Device (COM4)

ij Audio, Video und Gamecontroller

i} Audioeingdnge und -ausgange

3 Computer

¥ DellUtils

=l Druckwarteschlangen v

In this example, the receiver is connected to COM port 4 at ME000301.

3. Start the "u-Center".
4. Select your COM port: =/~ > "<COM<x>".

© u-center 2207
File Edit View Player Receiver Tools Wind

D&~ -
a b BEBDEO-E-H~I

O0 |« MU I-\. A u*
* Disconnect Ctrl-0
COM1 Ctrl-1
r 'EOI'M Ctrl-d

5. Enter the IP address of the R&S EVSD1000 using the syntax:
tcp://<ip-address>:8090
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6. Press [F8] to open a "Text console" window.

If the GNSS receiver is connected correctly, the "Text console" window shows the
incoming GNSS information from the connected receiver.

ﬂmcm = Eﬁ
(14:42:49 $GNVTG,,T,,M,0.019,N,0.034,K,0%37 m
14:42:49 $GNGGA,144248,90,5038. 7994279 ,N, 00700, 9947773 ,E,2
14:42:49 3GNGSA,A,3,03,04,31,09,11,17,06,07,,,,.0.98,0.52,

14:42:49 $SGNRMC,144249.00,4,5038. 7994277 N, 00700, 9947780, E
14:42:49 3GNVTG,,T,,M,0.033,N,0.061,K,D%3F

14:42:49 3GNGGA,144249.00,5038, 7994377 ,N,00700. 9947780 ,E, 2
14:42:49 $GNGSA,A,3,03,04,31,09,11,17,06,07,,,,, 0.98,0. 52,
14:42:49 $%GNGSA,A,3,72,70,86,80,79,87,85,71,,,,,0.98,0.52,
14:42:49 SoNRMC 1443400104, 5038. 7994383, N, 00700. 9947798, ¢
14:42:49 3$GNVTG,,T,,M,0.024,N,0.045,K,0%3F

14:42:49 $GNGGA,144249,10,5038. 7994283, N, 00700, 9947798 ,E, 2
14:42:49 $GNGSA,A,3,03,04,31,09,11,17,06,07,,,,,0.98,0.52,
14:42:49 SGNRMC,144249, 20,A,5038. 7994289, N, 00700, 9947801 ,E
14:42:49 $GNVTG,,T,,M,0.052,N,0.097,K,0%31

14:42:49 $GNGGA,144249, 20,5038, 7994289 ,N, 00700, 9947801 ,E,2

14:42:49 3GNGSA,A,3,03,04,31,09,11,17,06,07,,,,,0.98,0.52,
14:42:49 $GNGSA,A,3,72,70,86,80,79,87,85,71,,,,,0.98,0.52,

W
@ XRROER |

8.7.2 Configuring the R&S EVSD1-Z6 GNSS RTK device (rover) via the
R&S EVSD1000

You cannot connect the R&S EVSD1-Z26 GNSS RTK device (rover) to a PC directly.
Thus, you configure the R&S EVSD1-Z6 GNSS RTK device (rover) via the
R&S EVSD1000.

The connection from the R&S EVSD1000 to the R&S EVSD1-Z6 GNSS RTK device
(rover) is not suitable to update the R&S EVSD1-Z6 GNSS RTK device (rover) firm-
ware, or to transfer complete configuration files to the GNSS receiver.

GNSS
GNSS | receiver
- <
Wi-Fi / EVSD EVSD1-26
LAN (rover)
(— e

Figure 8-2: Configuring the R&S EVSD1-Z6 GNSS RTK device (rover) via the R&S EVSD1000

To configure the R&S EVSD1-Z6 GNSS RTK device (rover) via the R&S EVSD1000
Prerequisites:

A PC with the "u-Center" software installed

LAN or Wi-Fi connection between the R&S EVSD1000 and the PC

VNC viewer application for the R&S EVSD1000, as described in Chapter 1.6.2, "Man-
ual operation from a VNC viewer", on page 49.

User Manual 1179.5624.02 — 02 219



R&S®PEVSD1000 Common instrument settings
GNSS configuration on the R&S EVSD1-Z6 GNSS RTK device

R&S EVSD1-Z6 GNSS RTK device (rover) connected to the R&S EVSD1000

1. On the R&S EVSD1000, in the "Setup - GPS / GNSS" settings, select the "Inter-
face": "USB u-blox".
As an alternative, you can use a serial "RS-232" interface connection. In this case,
also define the correct "Baudrate”.

2. Start the "u-Center".
3. Select =/~ > "Network connection" > "New".

a u-canter 22,07
File Edit View Player Receiver Tools Window Help

D&~ C-R el
4l D ED DO~ GE-E-W-BF E0@EE 8L

ae»nu o« || | K| 1

*  Disconnect Ctrl-0
oM Ctrl-
Hetwork connection » Hew..,
Location AP 1 tope/F172.23.226.49:8090
AP 2 tepe/M1T2.23.226.1 6090
3nss Diriver (Win 1 3 o/ 7232264 T-8090

4. Enter the IP address of the R&S EVSD1000 using the syntax:
tcp://<ip-address>:8090

5. Press [F8] to open a "Text console" window.

If the GNSS receiver is connected correctly, the "Text console" window shows the
incoming GNSS information from the connected receiver via the R&S EVSD1000.

(14:42:49 $GNVTG,,T,.,M,0.019,N,0.034 ,K,0%37 A
14:42:49 3SGNGGA,144248.90,5038, 7994279, ,N,00700. 9947773 ,E, 2
14:42:49 SGNGSA,A,3,03,04,31,09,11,17,06,07,,,,,0.98,0.52,
14:42:49 ScNRMC ,144249.00,4,5038. 7994277 ,:,00700. 9947780, E
14:42:49 3SGNVTG,,T,.M,0.033,.8,0.061,K,0%3F

14:42:49 3SGNGGA,144249.00,5038, 7994277 ,N,00700. 9947780 ,E, 2
14:42:49 3SGNGSA,A,3,03,04,31,09,11,17,06,07,,,,.0.98,0.52,
14:42:49 3$GNGSA,A,3,72,70,86.,80,79,.87,.85,71,,,,,0.98,0.52,

14:42:49 SGNRMC,144249,10,4,5038, 7994283 ,8,00700, 9947798, E
14:42:49 3SGNVTG, ,T,,M,0.024,N8,0.045,K,0%3F

14:42:49 SGNGGA, 144249.10,5038. 7904283 N, 00700.9947798 E,2
14:42:49 SGNGSA,A,3,03,04,31,09,11,17,06,07,,,,,0.98,0.52,
14:42:49 SGNRMC,144249, 20,4, 5038, 7994289 ,N,00700, 9947801 ,E
14:42:49 SGNVTG,,T,,M,0.052,N,0.097 ,K,0%31

14:42:49 3SGNGGA 144249, 20,5038, 7994289 N, 00700. 9947801 ,E, 2

14:42:40 $GNGSA,A,3,03,04,31,09,11,17,06,07,,,,,0.98,0.52,
14:42:49 $GNGSA,A,3,72,70,86,80,79,87,85,71,,,,.0.98,0.52,

| W
@ XRROEW 0
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Recommended configuration for use with R&S EVSD1000

The receiver is preconfigured at the factory for use with the R&S EVSD1000. The
required configuration and recommended settings are described here. All settings are
available in the "u-Center" "Configuration View."

To adopt a changed setting on the receiver immediately, select "Send" in the task bar.
However, you have to store the changed settings on the receiver permanently before
you disconnect it from power, or they are lost. See Chapter 8.7.4, "Storing changed
settings on the R&S EVSD1-Z6 GNSS RTK device permanently", on page 222.

Update rate (RATE (RAES))...uuuuieiiieiiiii i e e e e e e e e e e e e e ee e e e eeaeeens 221
Navigation messages (MSG (MESSAGES)). . ueueiaaaaaumremeiieeaaaaeeeaaaaeeneeeeeeeaeaee e e e e aaaannes 221
Satellite-based correction data (SBAS (SBAS Settings))......cccceveeeemmiiieeeieeeiceeeee, 221
Time pulse (TP5 (TIMEPUISE 5))...uurieiiiiiiiieee ittt et e e sreee e e 221
o a ER g R I (= 5] ) S 222
Enhanced precision (NMEA (NMEA ProtocCol))......cceeeeeeeiiieiciiiiieieeeee e ececinveeeeee 222

Update rate (RATE (Rates))
The update rate of the NMEA messages. The default value is 5 Hz / 200 ms.

Navigation messages (MSG (Messages))

Navigation messages that are transmitted continuously. You can enable or disable
each message type individually for each possible (internal) interface of the receiver.
The following messages are evaluated by the R&S EVSD1000 and enabled by default.
Note that the R&S EVSD1000 ignores any other messages. Irrelevant messages can
prevent the instrument from obtaining the required information. In particular, "GxGSV"
messages are very long and should be disabled.

Enable the following messages:

® "GxRMC"

® "GxGGA"

® "GxGSA"

For the following output:
e "USB"

* "UART1"

e "UART2"

Note: "NAV-PVT" message. The R&S EVSD1000 does not evaluate the "NAV-PVT"
message. However, it is useful when you check the GNSS reception using the "u-Cen-
ter" software. Enable the message to display the accuracy for 2D and 3D position data
("3D Acc" and "2D Acc").

Satellite-based correction data (SBAS (SBAS Settings))
Satellite-based correction data increases accuracy, especially when no ground-based
correction data is available. It is enabled by default.

Time pulse (TP5 (Timepulse 5))
The period between time pulses.

The default settings are:
® "Period": 1 second (1 Hz)
® "Lock to GNSS frequency if available": enabled
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® "Length Locked": 100 ms (=100000ps)

Note: If the pulse polarity is not clear, set the "Length Locked" to a very short value,
e.g. 100ps. Then the polarity has very little influence on the timing.

Ports (PRT (Ports))

The receiver ports support all provided protocols and baud rates. By default, USB is
selected, with no further settings required.

The R&S EVSD1000 with the R&S EVSD1-Z26 GNSS RTK device (rover) uses the
"Target™:"1 - UART1".

For serial connections, select the same baudrate (e.g. 230400) on the R&S EVSD1-Z6
GNSS RTK device (rover) and the R&S EVSD1000.

Enhanced precision (NMEA (NMEA Protocol))

The NMEA protocol provides a high precision mode, which increases the number of
digits for each position from 5 to 7. This mode is required to use differential RTK cor-
rection (see Chapter 8.7.5, "Improving precision (RTK differential correction)",

on page 223).

Storing changed settings on the R&S EVSD1-Z6 GNSS RTK device
permanently

After you change any configuration settings in the "u-Center", you have to store the
changed settings on the receiver permanently. Any changes not stored permanently
are lost when you disconnect the receiver from power.

1. Select "View" > "Configuration View".

[ - JR L =]

B X e i | @l = T

2. Select "CFG (Configuration)" in the left pane.

3. Select "Devices":

IIO - BBR“
"1 - Flash"
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4. Select "Send".
The configuration is stored to the R&S EVSD1-Z26 GNSS RTK device permanently.

8.7.5 Improving precision (RTK differential correction)

Real-time kinematic (RTK) is a method to improve the precision of the GNSS position-
ing data. It uses measured phase data of the GNSS carrier signal to determine the
required correction data. The correction data is then applied to the actual content of the
signal. The correction data is provided by a commercial or governmental base station,
or by a second R&S EVSD1-Z6 GNSS RTK device. The correction data can be trans-
ferred from the R&S EVSD1000 to the receiver using a TCP/IP (LAN or Wi-Fi) connec-
tion and the "u-Center" software.

To configure RTK differential correction from a public provider

Prerequisites:

R&S EVSD1000 connected to the R&S EVSD1-Z6 GNSS RTK device and configured
for use (see Chapter 8.7.2, "Configuring the R&S EVSD1-Z6 GNSS RTK device (rover)
via the R&S EVSD1000", on page 219)

LAN or Wi-Fi connection between the R&S EVSD1000 and the PC.

(See Chapter 1.4.6, "Connecting to LAN", on page 25 and Chapter 1.4.7, "Setting up a
data link (Wi-Fi) connection", on page 26.)

RTK data provider

Clear view from the GNSS antenna to the sky in all directions.
1. Start the "u-Center".

2. Select =/~ > "Network connection".

3. Select the IP address of the R&S EVSD1000.

4

Press [F8] to open a "Text console" window.

Make sure that the GNSS receiver is connected correctly, and the "Text console"
window shows the incoming GNSS information from the connected receiver via the
R&S EVSD1000.

5. Inthe "u-Center", select "Receiver" > "NTRIP Client".
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MTRIP chient settings X
NTRIP caster settngs
Address: Isaﬂ-ns-ﬂﬁ -nirp.de
Port: [ 2101
Usarname: [ 225629
p & I e
NTRIP stream

Update source table g Request Interval (sec)
NTRIP rru:u.ntm'\tzimf,_l_-ﬂ i j Mount pont detals |

[~ Use manual position

Longitude (deg): |
Latitude (deg): I
Altitude (m): E
Geoud sep. [m): |

ok | cance |

6. Enter the login information from your RTK data provider.
7. Select "Update source table".

8. Select "Mount point details".

Tabie of NTRIF mount poings

P _-'fn.fch:h":rm _-F-nfmf.wcru-: _.famdful: | Carer | haghn §yEieT e teart |
o [ro SARTSH IR

i RTCM 3
_H-VRS RTCM 2 o 5

PP _3_20 e BT 3 ] e ]

L il RTOM 3 2 [r el

VRS 3G MW RTOM 3 r ) e+

RS _)_ 3G M ATCM 3 2 FEHRO R

D3 a0 MW RTOM 3 2 L0 =hay w50

A list of possible mount points is displayed.

9. If possible, select a source that:

e Supports "RTCM3" format
e Has the most navigation systems
e |s located nearest the R&S EVSD1-Z26 GNSS RTK device

10. Select "OK".

The "u-Center" status line indicates that the correction data is available:

=@ NTRIP client: sapos-nw-ntrip.de:2101

The correction data is sent to the R&S EVSD1000 and from there to the
R&S EVSD1-Z6 GNSS RTK device (rover).
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You can see the effect of the correction data in the "u-Center" display. The preci-
sion is now provided in the centimeter range. The "Fix Mode" is "FIXED".

On the R&S EVSD1000, the "Setup - GPS / GNSS" dialog box indicates the "Sta-
tus": "RTK FIX". The incoming data is more precise.

Note that it can take up to several minutes after enabling RTK before the
R&S EVSD1000 achieves a fixed RTK state.

Using the R&S EVSD1-Z6 GNSS RTK device as a base station

As an alternative to obtaining RTK correction data from a provider, you can also use a
second R&S EVSD1-Z6 GNSS RTK device as a base station. In this case, the

R&S EVSD1-Z6 GNSS RTK device connected to the R&S EVSD1000 is called the
rover. The second R&S EVSD1-Z6 GNSS RTK device, called the base-station
receiver, is connected to the PC directly. The correction data is obtained from the base-
station receiver and transmitted to the rover.

Note that the "u-Center" software can only configure a single device at a time. Thus,
you require two "u-Center" software instances, possibly on the same PC.

Correction data obtained using a second R&S EVSD1-Z6 GNSS RTK device as a base
station is even more accurate than data from an RTK provider base station.

To configure RTK differential correction from a second R&S EVSD1-Z6 GNSS
RTK device (base)

Prerequisites:

R&S EVSD1-Z6 GNSS RTK device (rover) connected to the R&S EVSD1000

GNSS antenna connected to the R&S EVSD1-Z6 GNSS RTK device (rover)

LAN or Wi-Fi connection between the R&S EVSD1000 and a PC with the "u-Center"
software installed

R&S EVSD1-Z6 GNSS RTK device (base), located near the R&S EVSD1000, and con-
nected to a PC with a (second) "u-Center" software instance

Dual-band GNSS antenna connected to the R&S EVSD1-Z6 GNSS RTK device (base)
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GNSS antenna Rover
EVSD1-Z7
EVSD
L ritiir GNSS (((A)))\\I , Base station
EVSD1-Z6 EVSD1-Z5 @,‘\; fc,;’% Dual-band
(rover) Wi-Fi | Cof;\f?{:{ GNSS antenna
oy e[ GnNss ‘
%A PPS| receiver
T o - EVSD1-26
A USB USB (base')
EVSD1.Z5 ( A———
Wi-Fi

Figure 8-3: RTK correction data via Wi-Fi

1. Start the first "u-Center".
Select /- > "Network connection".

Select the IP address of the R&S EVSD1000.

A w0 D

Press [F8] to open a "Text console" window.

Make sure that the GNSS receiver is connected correctly, and the "Text console"
window shows the incoming GNSS information from the connected receiver via the
R&S EVSD1000.

5. In the second "u-Center", select "Receiver" > "NTRIP Caster".
NTRIP server/caster settings x

NTRIF caster | Mount point |
NTRIF caster settings

Bortz | 2101

¥ Enable authentcation

Username: | ph

Password: | abedefl

6. Define login information for the second receiver that is used as a base-station (or
(broad)caster).

7. Select the "Mount point" tab.
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MTRIP chient settings X

NTRIP caster settngs

Address: [saﬂm-ﬂﬁ -nirp.de

Pert: [Itl:I:

Usarname: [ 425629

Password: [

Update source table E Request Interval (sec)
NTRIP mtmﬁt:[yﬂj_}_-ﬂ i j Mount pont detals |

[~ Use manual position
Longitude (deg): |
Latitude (deg):

NTRIP stream

I
Altitude (m): E
Geodsep. (m): |

ok | cance |

8. Enter the precise position of the R&S EVSD1-Z6 GNSS RTK device (base).
9. Select "OK".

The "u-Center" status line indicates that the NTRIP server is available, but not yet
active:

=@= NTRIP server: 172.23.226.58:2101 Active:(

10. Start the second "u-Center" instance.

11. In the second "u-Center", select "Receiver" > "NTRIP Client".
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MNTRIP client settings -4

MNTRIP caster settings
Address: | 172.23.226.58

Part: |21|:|1

Liserrame [ pb

Password: [ ==e====

Lipdate source table J Request Interval [ﬁt\']l_
NTRIP mount pont: [T, SN ~| Mount point detals
[ Use manual position
Longitude (deg): |
Latitude (deg): |
Altitude (m): E
l

MNTRIP stream

Geoid sep. (m):
oK I Cancel |

12. Enter the login information as defined for the R&S EVSD1-Z6 GNSS RTK device
(base).

13. Select "Update Source Table".
The R&S EVSD1-Z6 GNSS RTK device (base) is indicated as the (only) NTRIP
mount point.

14. Select "OK".

The correction data is sent to the R&S EVSD1000 and from there to the connected
R&S EVSD1-Z6 GNSS RTK device (rover).

You can see the effect of the correction data in the "u-Center" display. The preci-
sion is now provided in the centimeter range. The "Fix Mode" is "FIXED".

On the R&S EVSD1000, the "Setup - GPS / GNSS" dialog box indicates the "Sta-
tus": "RTK FIX". The incoming data is more precise.
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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 EVSD1000
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 EVSD1000.

Set the IP addresses and subnet mask identifier in the setup menu (see Chapter 8.2,
"LAN (remote) settings", on page 201).

Only one remote session can be active. A new attempt to establish a connection dis-
connects the current active session.

Channel 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 measuremMent SEtHNGS. ...uuuuiiieiii it e 230
L IS 1o o =1 I o] 01U | SRR 234
L I Iy o o 1= ==Y 1] o U 235
L I € NS 1S T - | = RS 235
e Network settings and remote operation.............ccccciiiiiiiiie e 241
o  Connecting the droNe......cooi i 242
L YA o 10 =1 g o PSP 244
@ SYSIEM SEHINGS...uuiiiiiiiiiiiii e aa e e e e 247
o Result display SEtINGS......uuuiuiuiiiiiiei e e 249
e Retrieving instrument information...............cc i, 252
L I O 110} = 111 o TSP 254
o Deprecated COMMANGS........cciiiiieieiiiieee et e e e e e e e e e e e e e e e e e eeeeeeeeeeeens 255
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Common measurement settings

The following commands are required for all measurements.

GETMEAS ... . 230
GETMDEF ... 231
GETUNGCAL. ... e e e 231
N 231
MEASTIME?.. e s e e a b e 232
MEASTIME. ... e e e e e e e e rnaaa s 232
R e e et e e e 232
R e 232
RECH. . 232
SETATTMODE.....cuiiiii e e e e e 233
SETUP:DEMOD_OUT_AGRC ...ttt s 233
SETUP:DEMOD_OUT_COUPLING......ceuiiiiiiiii e e 233
SETUP:EXTERNALATT _RXT 2. it 234
SETUP:EXTERNALATT _RXT ittt ettt 234

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.

<State> READY.
The command was executed successfully.

Example: GETMEAS FULL, 1+2
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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 357.

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 211

LA?

This command queries the RF signal level in numeric measurement modes.
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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 81
See "Freq" on page 93
See "Freq" on page 121

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 358.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "CH" on page 81
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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 82
See "RF Mode" on page 82

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.
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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 83

Signal input

The following commands are required to configure the signal input.

L] TP 234
CH s 234
GETNRPTYPE. ..o e e 234
GETNRPPOW ... 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.

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.
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Return values:
<level> Power sensor level

Default unit: dBm

Trigger settings

The following command is required to configure basic trigger settings.

PPSSMA_TRIG_SOURGCE?......veteeeeeeeeeeeeseeeeeeeseeseeseessesestesessssesessssesesessessssseessesseessees 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 GPS
Signal provided at the RS232-GPS or GNSS connector
<State> READY.

The command was executed successfully.

Manual operation: See "Input" on page 196

GNSS data

The following commands are required to configure and retrieve GNSS data.

To obtain GNSS data from the drone, see also Chapter 9.1.6, "Connecting the drone",
on page 242.

GETGPSGPBOD. ......evvteeeeeeseseee et eesse s teee e esesesest et es s s seseee s et eessss st et esenseseseeseeeesseesens 236
GETGPSGPGGA. ...t ee e e ee et eeee s s et eesesese et et en s s s eeeeeseseseseseseenans 236
BETGPSGPGLL ..ottt eeeee e e ee e s e e e eeeeen e e s e s s eenerene e 236
GETGPSGPHDT ..ottt eeeeee et et e e s s e eee e e sesese et et enen s s seeeeeeeeeseseseeeenenanenas 236
GETGPSGPRMC.......vvveeeeseeeeeeesesessseseetesessessssssasssesssasasestesesesasssssasasassssssssassesesasassens 236
GETGPSGPGSA. ....coeeeieeteteteteesesesiet et etsesss et et etsesssass st st s s esasast et asetesssssssssasssnaneseneesans 236
LTy g eT=ST =TS VO 237
GETGPSGPTRF......oteteeteeeeeeeeeeeeeesesese et et s s st eese st et en s s s eseee et eeeeeese st enenen s eneens 237
GETGPSGPVBW......c..ooveeeeeeeeeeeeeeeeeeeeeee e eeeseseseeeeeeeeeee s e seseseeeenenensneeeeeeeeesenens 237
GETGPSGPVTG. ..ottt eeseseeeeeeeeeee e s s e eee e e esesese et eeenen s seseeeeeeeeeseseseseaeenenenaes 237
GETGPSGPXTE. ... eseeeeeeeeeeeeeeeeeeeseserese et et s es s s eeeeeeeeseseseseesenesseseseeeeeeeeeseseseeeenenenennens 237
GETGPSGPZDA. ....c.ceeeeeeeeeeteeeeeeseseseeeeeesesesesaseetesessssssessasassesasestetasatessssssesssesasenseeesasaeas 237
SETUP:SETGPSINTERFACE.........cottieeeeeeeeeeeetetsesesesessesenesesesestessessesssssssssensaseseessseens 237
GETGPSUNDULATION.......eeeeeeereeeeeeeeeeeseeeseesesssesenesese e eteeeesessseseessnenasesenesesesssesssssesnanaes 238
SETUP:GPS_BAUDRATE?......c.etateieeeeeeeeeeeeeeesesesestes s s seeeseeeseseesseseseesenenseseseseeesesesesesens 238
SETUP:GPS_BAUDRATE.......oeieieieeeeeeeeeseeeeeseeeeeeeesesesesseeeeeseseseseesenesesseseeeseseeeseseseseanes 238
SETUPIGPS_IP_AD....eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesee e eeeeseseseseeeeeeneneseseeeeeeeeeseseneneseenenenes 238
SETUP:GPS_IP_PORT ...eeeeeeeeeeeeeeeseeeee e eeeeeseeese st enesesseseeeeeeeseseseseseseseen s s s eeeeseeeeens 239
SETUP:SETGPSDELAY.......oviviieeeeeeceseseeeeeetesesesssssseesesessssssssesesssssssssssssssasasassssesssesnens 239
SETUP:PPS_SYNCZ...evvteeseeeseseesseseete e tetsesesesesseses s sesess st tesssssssssssasansaseseseesesessssens 239
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SETUPIPPS_SYNC ... e e s 239
SETUP:GPSREF..... e e 240
SETUP:REFLAT 2. e e e e r e s e e 240
SETUP:REFLAT ...ttt e e e e e s e e e e s e e e ree e e eaees 240
SETUP:REFLONG?....ciiiiiiitiiti e aeaes 241
SETUP:REFLONG.......citiiiiiiiii e e 241
SETUP:TIMESYNC ... s e 241
SETUP:TIMESYNC ... e s e 241
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.
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GETGPSGPGSV
This command requests the last incoming GPGSV message from the GNSS receiver.

Return values:
<message> The last incoming GPGSV message.

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
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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.

TTL
See Chapter 1.5.2.3, "GNSS connector”, on page 43.

DJI-M300
GNSS signal from the connected drone.

*RST: RS_232

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Interface” on page 216

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 215

SETUP:GPS_IP_AD <IPAddress>
Defines the IP address of a GNSS receiver connected via TCP/IP.

Parameters:
<IPAdress> TCP/IP address between 0.0.0.0 and 0.255.255.255
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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:
<|PPort> TCP/IP port

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 215

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.
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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.

GNSS_RISE
Stored GNSS time is synchronized to the rising edge of the
incoming GNSS signal from the connected drone.

GNSS_FALL
Stored GNSS time is synchronized to the falling edge of the
incoming GNSS signal from the connected drone.

READY.
The command was executed successfully.

See "PPS-Sync" on page 215

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 EVSD1000. However, it can be
changed manually to any other position using this command.

Parameters:
<Latitude>

<Longitude>

Example:

SETUP:REFLAT?

<degrees><minutes><direction>

Latitude of the reference point in degrees, minutes (decimal for-
mat) and direction (S | N)

<degrees><minutes><direction>

Longitude of the reference point in degrees, minutes (decimal
format) and direction (W | E)

SETUP:GPSREF 89°44.123456789S5,23°55.123456789S

SETUP:REFLAT <Latitude>
Gets or sets the latitude of the GNSS reference point.

Parameters:
<Latitude>

Return values:
<State>
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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 EVSD1000 clock is synchron-
ized. If the R&S EVSD1000 clock differs from the selected synchronization source time
by more than 1000 ms, the R&S EVSD1000 clock is adjusted accordingly.

Parameters:
<Source> OFF
No synchronization is performed for the internal R&S EVSD1000
clock.
GPS
Synchronization with a connected GNSS (see the main
R&S EVSD1000 User Manual).
Example: SETUP:TIMESYNC OFF

9.1.5 Network settings and remote operation

The following commands are required to configure network settings and remote opera-

tion.

GETHOSTINAME . ...ttt et ettt et e e e e et sasa e s s s s ansnsnsaananaenenes 241
L0 ettt e e et e et e e e eee e e ——eeeee e e —aaeeaere———raaaaaa 242
1Y/ TR 242
I 242
LR 1Y, L I = 10 L <N 242
SETUR INT P SERVER 2. ..ttt et e e e et a e s s s e e e sasassansensnsnenanss 242
SETUPRINTPSERVER. .. ettt ettt ettt et e e e e e e e s e sa s s s s s e enensnas 242
GETHOSTNAME

This command returns the host name of the instrument.

Return values:
<hostname>

Manual operation: See "Hostname" on page 204
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LO
This command sets the R&S EVSD1000 back to local control.

Return values:
<State> READY.
The command was executed successfully.

Usage: Setting only

MLOC
The MLOC command is identical to the LO command.

Return values:
<State> READY.
The command was executed successfully.

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 EVSD1000 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 EVSD1000 clock (see SETUP: TIMESYNC on page 241).

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

9.1.6 Connecting the drone

The following commands are required to communicate with the connected drone.
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[0 243
DUEINTERFACE. ...t e e 243
DUEBAUDRATE. ...t e e r e e e e e e e s 243
DN T PP 243

DJI:KEY <Key>

Application key for the DJI M300 drone, specified by DJI. See "To obtain the DJI M300
information" on page 34.

Parameters:
<Key> string

Return values:
<State> READY.
The command was executed successfully.

Usage: Setting only

DJLLINTERFACE <Port>
The internal serial port that the DJI M300 is connected to.

Parameters:
<Port> /dev/ttymxc1 | /dev/ttyUSBO

Return values:
<State> READY.
The command was executed successfully.

Usage: Setting only

DJI:BAUDRATE <Datarate>
Baud rate (data rate) between the R&S EVSD1000 and the DJI-M300.

Parameters:
<Datarate> numeric value

Return values:
<State> READY.
The command was executed successfully.

Usage: Setting only

DJI:APPID <parameter>
Application ID of the DJI-M300. See "To obtain the DJI M300 information" on page 34.

Parameters:
<|D> string
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Return values:
<State> READY.
The command was executed successfully.

Usage: Setting only

Wi-Fi commands

The following commands are required to configure and control the optional
R&S EVSD1-Z5 Data-link-module (Wi-Fi).

WIFLSSID ..ttt et e e e e e e e r e e r s 244
WIFEWPAPSK. ..ot e 244
WIFLIP e e 245
WIFENETMASK ... e 245
WIFLEGATEWAY e e e e e s 245
WIFLEONOFF? . e e s e aans 245
WIFLONOFF ... e e e e s 245
WIFLECHANNEL?.....cceceee et et e e e s e e e e e s 246
WIFECHANNEL. ..ceiiiii s 246
WIFESPEED?. .. e 246
WIFESPEED . ..cuue e 246
WIFLECOUNTRY 2. ettt e e s e nraba e 246
WIFLECOUNTRY e e e e e s 246
WIFLESTATUS . e e e e e e s 247

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 206

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 206
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WIFI: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 207

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.

Manual operation: See "Netmask" on page 207

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 207

WIFI:ONOFF?
WIFI:ONOFF <State>

Enables or disables a data connection via the optional Wi-Fi interface.

Parameters:
<State> ON | OFF
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Wi-Fi" on page 206

WIFI:CHANNEL?
WIFI:CHANNEL <Channel>

Wi-Fi channel

Parameters:

<Channel> 112134156789 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

*RST: 1

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Channel" on page 206

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 206

WIFI:COUNTRY?
WIFI:COUNTRY <Code>

Country code
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Parameters:

<Code> 00 |AD | AE | AF |AI|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|
EI|FM|FR|GB|GD|GE|GF|GH|GL|GP|GR|GT|GU |
GY |HK|HN|HR|HT|HU|ID|IE|IL|IN]IR]IS|IT]|JIM |
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 207

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 207.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Status" on page 207

9.1.8 System settings

The following commands are required to configure basic system settings.

FACTORY _PRESET ...ttt r e e 248
SETUP:BOOTONPOWERUP......uiiiiiiiii ittt 248
SETUP:DATE. ... e 248
SETUP:TIME. ..iiiiiiii e e e 248
WAITAEXE. .. e e e 249
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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 191

SETUP:BOOTONPOWERUP <State>
If power is applied to the instrument, it can be started immediately.

Parameters:

<State> ON
The R&S EVSD1000 is started immediately after power is
applied to the instrument.

Return values:
<State> READY.
The command was executed successfully.

Example: SETUP : BOOTONPOWERUP ON

Manual operation: See "Boot on Power Up" on page 209

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 209

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 209
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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? ... e e 249
SETUP:UNIT:-BARGRAPH. ... et e e 249
SETUP:UNITDDIM?... ettt sttt s e e s e e s e e s e e reena s e e s enennas 250
SETUP:IUNITIDDIM..ccuiiiiiiiiiiiiiiii ittt e s raa e senaa e 250
SETUP:UNITILSPHASE?. ...t 250
SETUP:UNITILSPHASE. ... e 250
SETUP:UNIT:POLARITYDDM?. ettt e 250
SETUP:UNIT:POLARITYDDM.....iiiiiiiiiie et 250
SETUP:UNIT:SDM?..ceeeeii ettt ettt e e r s e e e s 251
SETUP:UNIT:SDM...cuuiiiiiiiiiiiiiiiirettt s 251
SETUP:UNIT:UPPERFREQ?....cuuiiiiiiiiiiinne e 251
SETUP:UNIT:UPPERFREQ......ccitiiiiiiiiiii e 251
SETUP:UNIT:VORDIRECTION?... .ottt e 251
SETUP:UNIT:VORDIRECTION. ....cccuuiiiiiiiiii it 251

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.

User Manual 1179.5624.02 — 02 249



R&S®EVSD1000 Remote commands

Common instrument and measurement setup

Manual operation: See "DDM Bargr" on page 85
See "Level View" on page 200

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 84

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 85

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.
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "DDM Polarity" on page 85

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 84

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 81

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".
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Signal Direction" on page 110

Retrieving instrument information

The following commands are required to retrieve information on the instrument and
operation status.

] PP 252
CLEARERRORLOG..... oottt e e s e e e e e 252
GETERRORLOG. ...ttt ettt s e s e s e e e s e e e s e r e e e 252
SETUP:GETERRORLOG......uuuiiiiiiiiiiiiiiiiiicc e 252
GETOPTIONS.... ..t e e e 253
GETTEMPu ... e e 253
13 PN 253
N Y PP 253
OPTIONGETCHECKED......cuuiiiiiiii et e ereaa e 253
SAVEDATA. .ottt e 254
VER . e e 254
BI?

This command returns built-in-test information.

Return values:
<Bl-Info>

Usage: Query only

Manual operation: See "HW Status" on page 211

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 211

GETERRORLOG
SETUP:GETERRORLOG

Returns the error log.

Return values:
<string> Entries of the error log
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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 212

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 211

*IDN?
This command queries the instrument identification.

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 213

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
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SAVEDATA

This command stores the current settings in the flash memory. The settings are nor-
mally stored during shutdown. However, if the R&S EVSD1000 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 213

Calibration

The following commands are required to perform and analyze calibration.

AUTOKALSTATUS . ...t a e 254
AUTOKALSTATUS_EXTENDED......cuuiiiiiiiiiiiiiiciiiii v 254
GETKALSTATUS. ... e e 254
KALSCREEN. ... e e e 255
STARTKAL . ..t e e e e r e e e e e n e e e e e rnaa e 255
AUTOKALSTATUS

This command gets the auto-calibration (Autocal) status and date for the RX boards.

Manual operation: See "Auto-Calibration (Cal)" on page 209

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.
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Manual operation:  See "Auto-Calibration (Cal)" on page 209

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 209

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.

Manual operation: See "Auto-Calibration (Cal)" on page 209

9.1.12 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 257

® MODE LOC on page 257

® MODE GP on page 257

® MODE MB on page 283

® MODE VOR on page 289

® MODE COM on page 298

® MODE FSCAN on page 321

® MODE IFSPECT on page 326
® MODE FET on page 331

® MODE SCOPE on page 336

T 256
= PN 256
VIl e aa e 256
Y L TP SOT 257
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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)

CcCOoMm

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)

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)

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.
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9.2.1

9.2.2

ILS localizer (LOC) and glidepath (GP) modes

MV
This command switches the instrument to the "VOR" mode.

Return values:
<State> READY.
The command was executed successfully.

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.........ccuvviiiiimimiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeenens 257
e Configuring ILS localizer measurements. ... 257
e Configuring ILS glidepath measurements............ooooieiiiiiiiiee e, 264
o Retrieving ILS 10C and GP reSUltS.......oocuiiiiiiiiiiie e 270
o  RetrieViNg ID reSUILS....cccoiiiiiiiieee e 278
e Deprecated COMMANGS.......ccciiiiieiei e s e e e e e e e e e e e e e e eeeeeeeeeennns 279

Configuring the ILS LOC and GP modes

The following commands are required to activate the modes.

IMODE_LOC ... vteteeeeeeteeeeeeeseseeeseeseeeseeseseseseeseseeeeseseeeseeseseeeseeseeeseeseeesesseseeeeseneseeeennaeens 257
MODE_GP.....eeeeeeeeeeeeeeeeseseee et et s eseseseeeseeeeeeesese st et et eseseseseseeseseeeeseseseseeeenenenenseeeeeeneneenens 257
MODE_LOC

The MODE LOC command is identical to the MI command.

For description, see MI on page 256.

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?. .ttt e e e 258
DEMODE_LLZ... oottt ettt e e e e e e 258
LLZ_CARRIER_THRESHOLD_DB?...cctuiiitiiiiiiiiiii et 259
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LLZ_CARRIER_THRESHOLD _DB.....c.eveveviureseetetetesesseeesesesessesesessasesesessseseseseseesssesessns 259
LLZ DEFAULT _FREQSTEP ... eveteteeteseseeteteteseseseesesesssessesesestesesesessesessssssssssesessesesesesnens 259
LLZ DEFAULT _FREQSTEP. .. e teteeeeteueeeeseseeeseseseeseseseseesesessssesesesssssessesesesessssesessessseseseses 259
LLZ DEM_ID_BW?Z+vveeeeeseeeeeeeeeseseseseseeeeeseseeeeeesseseseseseseseseseeesesessasesessesseseseseesaenesees 259
LLZ_ DEM_ID_BW.eeveereereeeseeseeeseeseseeeeeeseesesseesassseesesesessessssseesesssesseseesessseesesssessssssssasens 259
LLZ_DEM_ID_WIDE_BW?2....vveeeeeeeeeeeeseeeeeesesesseseseesesesesesessesesesesseessessesenesessesesesesssnesens 260
LLZ_DEM_ID_WIDE_BW.....vveveureseeeeteeeesereeeeeeseesesessseeeesesesessessssssesessessseatasesesesssssesenns 260
LLZ DEM_WIDE_BW?..vvevveeeeeeseeeeeeseseseesesesseesessssesesseseseseseesesesesssessseeseseesesesessesesesesenns 260
LLZ DEM_WIDE_BW..vuvviveeeeseeeeeseeeseseseeseseseesssesestssesesesesessesesesessssesesestasesesesessesesesessens 260
LLZ DEM_TF2F BW 2. eeteteeeeeeeeeeeeeeeeeseseeeetesesesesseseeseessesesesesseseseseeseseesessnesseesessseseseenens 260
LLZ DEM_TF2F BW...etvveeeteeeeeseeeeeseesesseeseeseessessesesseseseesesssssesssesessssssesssessesessessseseenees 260
LLZ_DEMFREQS_OFFSET _TF2uuuvietetueereeseeteeeeseeeeeeseeseeseesssessesesesssssessssesesssessseesesssens 261
LLZ_DEMFREQS_OFFSET T ..vvsteteteteeeeseeeeeeueeeeseseseesesesesesssessssseseseessssesesesesesesenenenns 261
LLZ_DEMFREQS_OFFSET_AUTOMAN?. .....veveeeteeeteereeeeeeseeeeseseseesseesseseseeseeeseseeseseseaeaes 261
LLZ_DEMFREQS_OFFSET_AUTOMAN......c.evevereeeeeereeteteseseseseseeeesesessessseseeseseseseseseenenenns 261
LLZ_DEMFREQS_OFFSET_LOWERFREQ?......cutueueueueeeeseresestesesesesesseseesseseseseseesesssnens 261
LLZ_DEMFREQS_OFFSET_LOWERFREQ. ... .ettetteteeeeeeeseseseseseeesesseseseseseseensesesesesesenes 261
LLZ_DEMFREQS_OFFSET_UPPERFREQ?.......ctseeteeeeeeeeeeeeeesessesesesseseseseseseseeseseseseseses 262
LLZ_DEMFREQS_OFFSET_UPPERFREQ......cueveveueereeeeeeseresesseseeseseesesssesesesssseseseneseenenes 262
LLZ_ 1D STAT?:eeeeueteeeeeeeeeeeteeeseeeseseeeeseseseeseseeeeteseseseseeseseseseseesestetenenesesesseseeeseseeeeseseanans 262
LLZ 1D STAT tueteteeeeueeeeeeeeeeeeeesteteeesereseeseseseessesseeeet st etesereseeseseseseeeseeeeeeseseasnenaseeneneneneens 262
FILTER _LLZ RESIDFM?...vvveeetetetteeeeeeeeeeeeeeseesesestesesesessesesessssssesestseesesesassesssesesnssenesses 262
FILTER _LLZ RESIDFM....vvveveeeeseeeeteteteseseseeeeeesessssesesesestasesesassesesssessssesesesessssseseseseesenns 262
LLZ_START_FINDCARRIER ... et teeeteeeeeeeeeeeeesesestaessessesesesesessesessesssesessssesesesesesaeseseneens 262
LLZ TRIG _EDGE?..eeeeeeeeeeeeeeeeeeeeeeseeseseseseeeeeeesesesesesestesesesssesesseseeseseseetesesesesenseeeenes 263
LLZ_ TRIG_EDGE ... ueteteeeeeereeeeeeseseeeeteseseseseseesesesesessesessatssesesesessesesesesessssesteseseseseseenenens 263
LLZ_ TRIG_SOURGCE?. v tetetereeeeueeeeeeseseeeetstetesesesessesesesssssssssetstesesseseseesesesesssseeeasesesneees 263
LLZ_ TRIG_SOURGCE ...t tteeeteeeeeeeeeeeseseseeeeteeeseseseesesesesessesestateseseseseseeeeseseseeeesestesenesenens 263
VIEW._ GBS vteveeeeeereeeeeeeeeeeeeeeeeeseseseetstseeesesesseseseseesese st st et s eaeseseseeeseseeeeseseeeseseeeesesenenns 263
VIEW._GS.vuvveeeeeeeeeeeseeeetteseseseeseeseeseeeesesesteeeseseseseeseseeesesseseeesestsneseseeseseeseeseseeaeseseasaes 263
VIEW _LLZ?: ettt eeee et et e es s s e e s e eesese st et eeen s s s eeeneseseesenese et et enneneneseeaeneeeenens 264
VIEW _LLZ, 1ttt eeee e e et et ev s s e s e eeeseeseeeseee et enneseseeseseseseeseseseseenenneneenenesenseneseaeaes 264
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).
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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.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "1F/2F" on page 78

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 80

LLZ_DEFAULT_FREQSTEP? <StepSize>
LLZ_DEFAULT_FREQSTEP <StepSize>

Gets or sets the default RF frequency step size in "ILS LOC" 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 81

LLZ_DEM_ID_BW?
LLZ_DEM_ID_BW <Bandwidth>

Gets or sets the demodulator bandwidth for ID and distortion measurement in "ILS
LOC" mode.
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Parameters:
<Bandwidth> 1KHZ | 3KHZ | 6KHZ | 10KHZ

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW Dist/ID" on page 83

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 83

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.

Manual operation: See "IF BW" on page 83

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 83
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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 80

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 EVSD1000 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 79

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 80
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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 79

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

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 84

LLZ_START_FINDCARRIER
Starts to search for a carrier in "ILS LOC" mode.

Return values:
<State> READY.
The command was executed successfully.
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Manual operation: See "Find Carrier" on page 80

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

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 63 for details.

Parameters:
<View type> MAIN
Main view
CRS|CLR
Course or clearance view
DIST

Distortion view
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REC
Recording view

Return values:
<State> READY.
The command was executed successfully.

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 63 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.

Configuring ILS glidepath measurements

The following commands are required to configure ILS GP measurements

DEMODE._GS?.eveteteeeeeeteseeeeeeseeeeeeeeseeseesseseeeseeseeeseesseseeteseesesesesaseesesesseeseeseseseeseseeesean 265
DEMODE_GS..uevvteeeeeeeteseeeseeteseeseeesesseeseessesssseesseeseasesesessesessseesessesesssesesssessesssesaeseenes 265
GS_CARRIER_THRESHOLD._DB?.....vvveveeeeseetesereseeeeeeseeeseseseseseeseseseseesesessesssssessssssosans 266
GS_CARRIER_THRESHOLD _DBh....etvveveveueeseseseetetseesesesseeseseseessssseseetssssesesessseseneneesens 266
GS_DEFAULT_FREQSTEP?. ... cvtveveteteeeeseseststeeesesesesseeesesessssesesestassssesessssesssesesesssseseasaes 266
GS_DEFAULT _FREQSTEP. ...eveveteeeeeeeeeeseseeeeeeseseseeseseesesesesesesestessesesseseneessseseseseseseesesas 266
GS_DEM_TF2F B2 .eeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeeseseseseeeseseessesesesestasesesesesessessesseeeeseseseases 266
GS_DEM_AF2F_BW...eeteeteeereeeeeeeeeeeeeeseeseeeseesesesestesaesssesesessaseseesessssesesesseseessseneseseassens 266
GS_DEM_ID_BW?2.evveveveeeeeeseeteeeseseseeeeeeeeseseseesesestasesesesesassesesesesessesessesenesenesesseseseseseseens 266
GS_DEM_ID_ BW..vevvereeeeeeeeseseetesreseesesesseeseeseeestssesesesessssesesessssessetatessesesessesenesessenessasaes 266
GS_DEM_ID_WIDE_BW?2.....veeeeeeeeteeeeseeeeeeeeeeeseeseseseeeesesesessesesesssssssseststeseseseseeneneneneens 267
GS_DEM_ID_WIDE_BW.....eveeeeeereeeereseeeeeeesesesssesteeseetsesessesesesesssseststssssesesessesesesessesenes 267
GS_DEM_WIDE_BW?..vveeeeseeeeeeeeeeseseeeeeesessesesesestesesesesessesesesessessseseseesasesesesseseneseenesens 267
GS_DEM_WIDE_BW.....eeeeeeseeeeeeeereeseeeseesesesssseseeseessseesssssesssssssesessesesssseseseesesasessesesenes 267
GS_DEMFREQS_OFFSET_AUTOMAN?.....cvveeteeeeeeteeeeeeeseeeseeseseeeeseseeseseessessseseeesesssens 267
GS_DEMFREQS_OFFSET_AUTOMAN. .....cveveveereetetesseseseeeeeeeeseeseseseseeseseseseseseseesesessenenes 267
GS_DEMFREQS_OFFSET _TF2.etttteeeeeeeeeeeseeeseseseseeseseseseeseseseessssssssststeseseseseesenenseeens 268
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GS_DEMFREQS_OFFSET T .uitttetetereeeeueeseeesesestetesesessessesesesessssesteteseseseseesesesssessssenes 268
GS_DEMFREQS_OFFSET_LOWERFREQ?. ... ceteteteteeeeeeueseeeesesesteeseesesessseseeeseseesesesesenes 268
GS_DEMFREQS_OFFSET_LOWERFREQ. .. ... teteeeeueueeseseseeeseseesesesseseeseseesesesesesesessessas 268
GS_DEMFREQS_OFFSET_UPPERFREQ?......vveveeetsteteeeteseseseseseseeseesesesesesesssseseseseseeeenns 268
GS_DEMFREQS_OFFSET_UPPERFREQ. ......eeetveeeeeeeeeeeeseeseseseesesesessesensesssesessssanesens 268
G _ 1D STAT?:eeeeeeeeuereeeereseeeeeeteteseseseseeseseseesese st et et et s seseseeseseresessseese et eeenenennaseeneneneenens 269
GBS _ 1D STAT eeteeeeeeeeeeeeee et et et et et eeeseeaeeeeeeeseeeeee st et et s s e eeeseseseseseeeeee st et s s neeaeseseeenesneneeees 269
FILTER_GS_RESIDFM?....eeteteeeeeeueeeeseseeeeteeeeeseseseseesesessssssestsestesesesessesesesesesessteessesesseens 269
FILTER_GS_RESIDFM. ..eeteteeeeeeeeseeseseseseetessesesessessssssssesesestesesessesesessssssesssesesseseseseenens 269
GS_START_FINDCARRIER ....c.eeteteeeeeeeeesereeeseeeeseeesseseseseesessesesestetesssesesesassesesessesesesesees 269
GS_TRIG _EDGE?....eeeeeeeeeeeeeeeeeseeeesereseeeeeeeeseseseseseseesesesseeeeseseeseseseseesesesseneeeenereesesenes 269
GS_TRIG_EDGE . ...eeeeeeeueeeeeeseeeeeeeesesereseseseseesesssessatsseseseseseseseesesssseseetesesesssseeeeeeressens 269
GS_TRIG_SOURGCE?.e.teeeeeeeeeeeeeeeeeeeseeteterereseeeesessesesssesestetessesessssesesseseneseeeesesessseenenes 270
GS_TRIG_SOURGCE ...ttt teeeeeeeeeeeeeeeeeeeeeseeteteteseseseseeeeseseseesssese st et seesesesessesesereseeseneseaeaes 270
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.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "1F/2F" on page 78
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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 80

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 81

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 83

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
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW Dist/ID" on page 83

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 83

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

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "IF BW" on page 83

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 EVSD1000 starts a new search
(retuning).

MANUAL

Sets the demodulator frequency offset manually.
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Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "CRS/CLR Carr (Autotune function)" on page 79

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 80

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

Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Clearance" on page 80

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 79
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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

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 80

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 it in "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
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Return values:
<State> READY.
The command was executed successfully.

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.

9.2.4 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:
® GETDATADEF on page 345

® CGETDATASET on page 346

® TA? on page 231

® RF on page 232

® FFT GETSPECT on page 336

Remote commands exclusive to ILS Loc and GP results:

ACSB. .. e 271
AR 2 271
S 271
TR 272
PP 272
L2 O I PP 272
AM2CRS ... 272
AMB e 272
AMBCLR e 272
AMBCRS ... s 273
AMB e e 273
AMO e e e 273
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AMMODZ40. ... eeeeeeeeeeeeeeeeeseeeseeeeeeseee st seeeeeseeseeeeeeeeeseeseesaseeeseaeeeesesaeeneseeseensens 273
5 111 =SSP 273
91T 273
9]0 YT 274
DD ettt et et et e et e et e et et et ea e e et et e etee et e e et et et etee et n e et et et eaee et et et et eneenee et s eneeeean 274
FOLR vttt eeeeeteteeseeeteseeeeeeseeeesseeseeeseeseseseataseesee et eeseseteeseseeseeeaeeeeeseeanseseseeeeeeneeseeeeeseeeeeeees 274
FORS ottt ettt eeeeeeeeeeeeeese st see e et et e eeee et e e eeeeeee et ee et seeeee et e ea e e et eeaeeee et s een et eneeteeeeeeeeeeeeeens 274
FSINGLE ..ttt st ee e eeee e e eeee e eeeeaseseeeseeeeeeeeeeeeeeesaeeeeeeaeaeeseeeaseseseeneeeeeenreeeees 274
3 10 TP 275
22 OO 275
KB 15001+ evereeeeeeeeseeeeeeeeesessseseeeseeseseesseeseesseesseesesesaeseeseeseesesseenaeeesenseeeeeen et eseneeeeneeenans 275
K300, 11w veeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et seee et e eseee et et e e et et e etee et e e ee et et eeeee et e eeneenneeraes 275
KA 90, 11u v eeeeeeeeeeeeeeeeeee e e eeeeeeeeeee et eeeeee st e e e e et eaee et et seee et et eset et e et ee et eaee et et eeeee et e eeeneeeeeeraes 275
KA 1501 1. v eeeeeeeeeeseeeeeeeeeeeeeeeseeeseseeseeseeseseeestaeeeseeseaeeee et eeeeee et eaeeeeeeeseee et e eeneeeeeeeeeeeeeans 275
o = OOV 276
0] 1= TSR 276
T T 276
PH_90 90111+t eveteeeeeeeeeeeeeeseeeeeeseeseseseseeseeeseessesseeesesseeeseseesesesesseestseseseesseseeeeneeeeeeseneeeees 276
PH_150_150. 1. veeeevreeeereeeseeseseeeeeeseessessessesseeseesesseeseesseesesssssteseesssesessessseseesessesessssesseens 276
RESIDFM_90..... e eeteeeeeeteeeeeseeeeeeseeseseseseeeeeseessesseeseeseeseeseessesseaseesseesesseseteseeseseseenessesseesees 276
RESIDFM_ 150, ... tveeeeteseeeseseeseesseseseseeseeeseseessssseseseseeeesesseseseesseseessssesssesseeseeseeenessesens 276
Yo = ST 277
Y0 1= O 277
Y00 1SS 277
ST ettt ettt ettt ettt e e et et e e et s e et et er et et et e et et et e e et eten e e et en e eeeeneneenees 277
THD L 15001+t veteeeereeeeeeeeeseeeeeeseeeeseeeseeseeesesseseeseeeseesesseesaeseesseeeesseesaeeneesesseseeeeeeneeeeeesenneeees 277
THD L 90, ettt et eeeeee e e et ee e et eeeeeeeseeseeeeeeseseee et eeeseeeeeeseeeeeeaeeeeeeeseeeeeneeeeeaeeeseeeenens 277
AC8

This command queries the code of identifier, LLZ only.

Return values:
<[CODE]> AC8 value of the identifier

Manual operation: See "ID Code" on page 70

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 70

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 70

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 75

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 70

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 70

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 70

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 70

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 70

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 70

AMS8
This command queries the AM modulation of identifier, LLZ only.

Return values:
<[%]> AMS8 value of the identifier

Manual operation: See "ID AM" on page 75

AM9
This command queries the AM modulation of voice, LLZ only.

Return values:
<[%]> AMO 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 73

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 69

DCRS

This command queries the current DDM Course value.
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Return values:
DDM_CRS [1] DDM Course Value (dimensionless)

Manual operation: See "DDM 90-150" on page 69

DDO
This command queries the current DDM value.

Return values:
<DDM [1]> DDM value (dimensionless)

Manual operation: See "DDM 90-150" on page 69

DD1
This command queries the current DDM value.

Return values:
DDM [pA] DDM value (pA)

Manual operation: See "DDM 90-150" on page 69

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:

<[Hz]> 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
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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 72

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 72

K3_150
This command queries the K3 distortion parameter of 150 Hz signal.

Return values:
<[%]> K3 distortion value of 150 Hz signal

Manual operation: See "K3 150 Hz" on page 73

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 72

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 72

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 73
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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 70

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 72

RESIDFM_150
This command queries the residual FM distortion parameter of 150 Hz signal.

Return values:
<[%]> Residual FM distortion value of 150 Hz signal
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Manual operation: See "Res. FM 150" on page 73

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 70

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 70

SDO
This command queries the current SDM value.

Return values:
SDM [1] SDM value (dimensionless)

Manual operation: See "SDM 90,150" on page 70

SD1
This command queries the current SDM value.

Return values:
SDM [pA] SDM value (uA)

Manual operation: See "SDM 90,150" on page 70

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 73

THD_90
This command queries the THD distortion parameter of 90 Hz signal.

Return values:
<[%]> THD distortion value of 90 Hz signal
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Manual operation: See "THD 90 Hz" on page 72

Retrieving ID results

The following commands are required to retrieve ILS Loc identifier results.

ID_DASH_LENGTH.eeeeverteeeeeseeeeeeeeseeseessesseseeseessessesseessessessessesseeseessestesssssssseesesseeseesees 278
ID_ DOT_LENGTH. v eeeteeeeeeeeeeeeeeeeeeeeeseeseeeseeseeeseeeeseseseeseseseeseseeeeeeseseeeseeseseseeseseseeeesesenens 278
ID_DOTDASH_GAP. ..ot eeeee et eeee e s eeeeseseee e seseeeeseseseeseseeeeeeseseseesasenesenesen 278
ID_LETTER _GAP .. eeeeeeeeeeeeeeeeeeeeeeeee e eeee s eee et seseeeeeeseseeeseeeeeeeeeeseneeseseseseeeseneeneseneeeneen 278
ID_PERIOD ...t veteeeeeeeereeeeeeseeeeessesesseesseseseseesessseesesesseseseesesesessessssessesesessseseeneesseesseeeaes 279
LASTID_TIME . eeveeeteeeeueeeteeeeeeeeseeeeeseeseesseesesesseeeseesesesessesssesassesseeseeseeaseseessteseesessseseenees 279

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 75

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 75

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 75

ID_LETTER_GAP

Queries the length of time that passes between two transmitted letters in the used
Morse code in "ILS LOC" mode.
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Return values:
<Time> Letter gap time of ID signal

Default unit: ms

Manual operation: See "Letter Gap" on page 75

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 75

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 75

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 257 and Chapter 9.11, "Data management”, on page 340.

MEASMODE?. ...t e 280
MEASMODE ... .. e 280
Lz e e e s r e 280
L PP 280
FAD . . et er e e et e e e e et e e e e naaas 281
F AT e e 281
FAZ. e 281
N 281
FAZ e 282
B D e e 282
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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 LLZ command is identi-
cal to the MODE_LOC command.

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.
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Parameters:
<State> READY.
The command was executed successfully.
FAO
This command stops the continuous output that was started with FA1, FA2, FA4, FAS5,
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:

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.

FA3

The same output format as FA2 on page 281, 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.
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Return values:
<State> READY.
The command was executed successfully.

FA4
The same as FA1 on page 281, but output is preceded by a timestamp.

Return values:
<State> READY.
The command was executed successfully.

FA5

The same as F2A1 on page 281, 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.

o Configuring ILS MB mMeasuremMeNnts...........uuuuuuiceiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeseeennenanane 282
o Retrieving ILS MB reSUIES. .....ceiiiiiiiaiieie e 284
e Retrieving ILS MB identifier reSUIS.........oueiiiiiiiiiii e 286
o Deprecated COMMANGS.......ccoiiiiieie et e e e e e e e e e e e e e e e eeeeeeeenneens 288

9.3.1 Configuring ILS MB measurements

The following commands are required to configure ILS MB measurements.

IMODE_MB...vveveveeeeseeeeeeteeeeeeeseseseeeeseseseesesestseseeaseseseesesesesesesse st st eeeasesasseneeeseseeneseneeeaes 283
MB_DEFAULT _FREQSTEP?. ... eeteteeeeeeeeeeeeeeeeesesestesesseseesesessssssesssestsssesesssseseseesssesessses 283
MB_DEFAULT _FREQSTEP.....eetsteteteeeeeteseseeeeeeeeesesesesesessesesesesesesesseeseseseseseaessaseseseseeeenns 283
IMB_DEM_BW?....vveeeeeteeeteeeeeseeseeesseseseseseeseesesesesssssseseesessseeasssssaesssssesessseeseesssesessesesenens 283
MB_DEM_BW....eeeeeteeeeeeeeeeseseseeseseetesesesesessesesssessssesesessesesesessesesesssesesseststeseseneseesenenesenns 283
VIEW _VB?. vttt e e e e eeeseeeeeeee et et es s sesasaeaeseseseeesee et et eseneneseeaeseseseseeesneneetaneneneseens 283
MB_TRIG_EDGE?.. . eeteteteeeeeereeeeeeeeseeseseseeteeesesesesesaeeeseseseeseseetesesesesesessessseseseesereseesanas 283
MB_TRIG_EDGE ... ..eeeteteteteteeereseeeeeeeeseesesesestetesesesesessesesesessesesesestesesesesasseseesseseeesseneseoes 283
MB_TRIG_SOURGCE?....vtteeeeeeteteeeteseseseeeeseesesesesestssseseesesesessesessesesesestatasesaseseseesesensesens 284
MB_TRIG_SOURGCE .......sveteeesesereseseeseseseeseseeseesseseeeseesesssessessssseesesesssseseesesssesseesseseesnesees 284
VIEW_ B vveeeeeeeeeeeeeeeeeseeseeeseeteeeeseteneeeeeesessesseeeesaeeseseeesessseessteneeeeeseseeseseseseeeseeneeens 284
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MODE_MB
The MODE_MB command is identical to the MB command.

For description, see MB on page 256.

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
NEGATIVE

Triggers when the signal falls down to the trigger level

Return values:
<State> READY.
The command was executed successfully.
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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.

Retrieving ILS MB results

The following commands are required to retrieve results from ILS MB measurements.

Useful commands for retrieving results described elsewhere:
® CGETDATADEF on page 345
® CGETDATASET on page 346

Remote commands exclusive to ILS MB results:

FIMEAS . ..o 285
AF A 285
A D s 285
A B e e 285
T 285
AMA e 285
o PP 286
AMB .. e 286
L 286
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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 90

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 90

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 89

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.

Return values:
<%> Provides the AM4 modulation in %.

Manual operation: See "AM 3000 Hz" on page 90
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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 89

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 89

AM7
This command queries the AM modulation of the identifier.

Return values:
<%> Provides the AM7 modulation in %.

9.3.3 Retrieving ILS MB identifier results

The following commands are required to retrieve identifier results from ILS MB mea-

surements.

ID_FA00 DASHLEN. ....cotttieii ittt et e eee et eee e e ettt e e e e e eetaaeeeeseesbateeeseesaaaeessentaneeeseesnsanns 286
ID_F1300 _DASHLEN.....ceu ittt e et e et e et e e et e e e eae e e een e e e et e eeeann s 286
ID _F1300 DOTLEN. .. e et e e e e e e e e eeeeeenanns 287
ID_F3000 DOTLEN. .. .ottt ettt e etee et e et et e et eeete e et e e te e eaee e aeesaeeeeaeeeaeeeeteeenseenseeanees 287
ID_FAO0 _GAP..... et ettt et e et e et e e te e et e e te e e e e e e e ete e eteeeteeeteeereeanees 287
1 I B 100 € 7Y = USRS 287
ID_F3000 _GAP...cuui ettt e ettt e e e ettt ee e e e e e et ee e e et aat s eeeee et e aeeertba e eaereaataaererrann 287

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 91

ID_F1300_DASHLEN
Queries the dash time of 1300 Hz signal in "ILS" MB mode.
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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 91

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 91

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 91

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 91

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 91

ID_F3000_GAP
Queries the dot-dot gap time of 3000 Hz signal in "ILS MB" mode.
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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 91

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 282
and Chapter 9.11, "Data management”, on page 340.

FAD e e e e e e e e e e e e e e e e ee e s nan e e eneeas 288
B 2. et e e e e e e e e s e e e na e e s e e nree s 288
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 [%]

® 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

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......ccceeiiiiieiciiiiiiieeeee e e e e e eeeeciinreere e e e e e e e e e e e e seanenes 289
o Retrieving VOR FrESUILS........ccoo i 292
o Deprecated COMMANGS........ciiiiiieieiiiei e s e e e e e e e e e aaaeeeeeeeeeeeeeeens 297

9.4.1 Configuring VOR measurements

The following commands are required to configure VOR measurements.

Useful commands for VOR measurements described elsewhere:
® RFCH on page 232

Remote commands exclusive to VOR measurements:

IMODE_VOR ...t eeteteteeeteseseeeeeeeeseeeeeeseseeteseseseeseseeeseeseseet st seeeseseseesesesesesneetetseesneseneenens 289
VIEW._ VOR?. ..ttt eeeeeeeeese st e seseeeeseeeesesese et et eeeeesesaseeseseseeessenteteeenesaseseesenseeeeenenes 290
VIEW._ VOR .t eeteteeeeeeeeeeeeeeeeeeeee et eeeeeseseseseeeeeseseeeeteeeeeeseseseeeseeeeesseeseeeseasasesasaseseseseeeaens 290
VOR_DEFAULT _FREQSTEP?.....oeteeueesteseeeseeseeeseesesesesseseesesesesssessesessssssesseessesesssesesesnees 290
VOR_DEFAULT_FREQSTEP. ....veveveeereueeeeseseeeeseseseseesesessssssssssestesesesseseesesessssssssessesesenenes 290
VOR_DEM_AM_BW?..evvereteeeeseseeteteseseseseseesssesessssesessetesesesesessesesesesessssestesesesessessesenenes 290
VOR_DEM_AM_BW....evvevetereeeeeeseetetessesesesseeseesessssesesestesesesssesaesesesesessesesestesesesessenesesens 290
VOR_DEM_BEARFILTER?. ...t evtttteeeteteteteteseseeeeeeueeessesesestssesesesesseseessessssesessesasesesessenenens 290
VOR_DEM_BEARFILTER ... vvvtetereseeteteteseseseeesessssseseseseseaseseseesesesseesseseseseseesesaseesesesensens 290
VOR _DEM_BW?2.o.eeeeeteteeeeeeeeeeeeeeeeeeeeseeseesestesesseeesesesesseseesaseneesseseeseesssssseesneaneesesanenes 291
VOR _DEM_BW....eeteeeeeeteeeeeetereeeseeseseeseseseeseeseessseseesessssesesesssteseesesesessessssseesesssessessessesens 291
VOR_DEM_FM_BW?2....vveeeeeeeeeteeeteseseseeeeeseseesesestesesesesesaesesesesssssssseesesenseeessesesnsssneesees 291
VOR_DEM_FM_BW....ueeuerereeeeseseseeeseeteseseseesssesessesesessetstasesesesessesesesesssssssssesesesesereseenenes 291
VOR_DEMFREQS_OFFSET?..vuvetrteeetetreseeeeseeeesseesesestseesesesessesesessssssesestssesesesessesesesessens 291
VOR_DEMFREQS_OFFSET. .. v evevevteteseseetstetsesesesesseseseesssssesesssssseseseseesesesessssssssessssssasaes 291
VOR_ID_ STAT?:teeeeeeeeeeeeeeeeseeeeeseeeeeeseseseeeesesseseeestaeseeseeesaseseeeeseseeseeeseseseaseseseseseeneseseesens 292
VOR _ID_STAT oeeeteeeeeeeeeeeeeseetesee et eseeseeeseeeeeeseseseee st seeeseeseseeseteneeesseseseeeeseneseeeseesaeeneeees 292
VOR_TRIG_EDGE?...eveetteeeeeeeeeeeeseeseeeseseeseseseeseesssesesessesesaesesssesassssssesssssseseseseeseseessens 292
VOR_TRIG_EDGE . ....eeveueueeeueeeeeeseseesesereseeeesesesssssssetesesesesseeseseseseesssesteseseseseseseseseseseens 292
VOR_TRIG_SOURGCE?...ettetetetrereeeeeeeeeeesseeseeeststeseseseseeseseseseseessssstseesesesessesenesesseesnesens 292
VOR_TRIG_SOURGCE ... eteteetetereeeeeeeeeeeeeeesestetstesesesesees et esessssssesessesesesesessesesssesesessenesees 292
MODE_VOR

The MODE VOR command is identical to the Mv command.

For description, see MV on page 257.
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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_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 81

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 113

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
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Return values:
<State> READY.

The command was executed successfully.
Manual operation: See "Bear.Filt." on page 113
VOR_DEM_BW?
VOR_DEM_BW <Bandwidth>
Gets or sets the demodulator Bandwidth in "VOR" 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" on page 113

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 113

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 111
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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.

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

Return values:
<State> READY.
The command was executed successfully.

9.4.2 Retrieving VOR results

The following commands are required to retrieve results from VOR measurements.
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Useful commands for retrieving results described elsewhere:
® GETDATADEF on page 345
® GETDATASET on page 346
Remote commands exclusive to VOR results:
O F USSR 293
2 O PR 293
Y P 293
Y SR 294
Y T T PSR P PP PRRPOPI 294
Y T OSSO P P PU PP PUPPRTRTPPON 294
AT ettt bbbt e e ea bt ea bt e e o be e e ettt e e b et e e be e e e bee e e anteesbeeeeanreeeas 294
AVttt ettt ettt h ettt h et e e a et e e b et e e eaee e e ahee e e o beeeaate e e aeheeeabeeeaaneeeeneeeeanreeeanneas 294
Y OSSR 294
B 2. ettt ettt e e e et e e e te e e et eee et et e e aaeeeeaneeeeanteeeaneeeateeeeaneeeeaneeeeanteeeateeeareeeaanees 295
= ] I PN 295
2RSS P PPP RPN 295
DIST _9960... . eeeeeteeee ettt et e et e et e e e e e e e e e e e et e e e e e e e et tenaeenaeaaeraaen 295
T USROS PP 295
| B PP 295
LY U 295
SUBCARR _AMIKAA. ...ttt e et e e e e et e e e e aa s e e e e e e eeans 295
SUBCARR _AMIKSO. .. teeteeeeie e e et e e e e et s e e s e e e e een s e e e e e eereeeren s eeenn e renaeenennns 296
SUBCARR _AMBOHZ......ceuiiiiiee ettt e e e et s e e e s e et e e een s eeea e eernaenann e 296
SUBGCARR K. . ettt ettt ettt e et s et et e e e e e e e e e e ea e eeaeenaean 296
SUB CARR K. . ettt ettt ettt et e et e et e e e ea e e e e e e e ea e eeaeenaean 296
SUBGCARR KA ..ttt e et e et et et e e et e e e e ea e enaeeaaenn 296
ST =10 N - TSN 297

AC8
This command queries the CODE of an identifier.

Return values:
<CODE> Code of an identifier

Manual operation: See "ID Code" on page 70

AFO0
This command queries the AF frequency of the 30 Hz signal.

Return values:
<[Hz]> AF frequency of 30 Hz signal

Manual operation: See "Freq 30 Hz" on page 105

AF1

This command queries the AF frequency of the 9960 Hz signal.
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Return values:
<[Hz]> AF frequency 9960 Hz signal

Manual operation: See "Freq 9960 Hz" on page 105

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 105

AF8
This command queries the AF frequency of identifier.

Return values:
<[Hz]> Identifier AF frequency

Manual operation: See "ID Freq" on page 75

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 104

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 104

AMS8
This command queries the modulation of identifier.

Return values:
<[%]> Identifier modulation

Manual operation: See "ID AM" on page 75

AM9

This command queries the modulation of voice.
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Return values:
<[%]> Voice modulation

Manual operation: See "Voice AM" on page 105

BE?
BE_TO?
BE

This command queries the bearing angle.

Return values:
<[> Bearing angle in [°].

Manual operation: See "Bearing (from)" on page 104

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 105

FM1
This command queries the FM index.

Return values:
<[1]> FM index (dimensionless)

Manual operation: See "FM Index" on page 105

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.
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Return values:
<Distortion> Distortion

Default unit: %

Manual operation: See "Subcarrier AM Distortion" on page 106

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 106

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 106

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 106

SUBCARR_K3
Queries K3subcarrier harmonic of VOR signal in "VOR" mode.

Return values:
<Distortion> Distortion 3" order

Default unit: dB

Manual operation: See "Subcarrier Harmonics" on page 106

SUBCARR_K4

Queries K4 subcarrier harmonic of VOR signal in "VOR" mode.
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Return values:
<Distortion> Distortion 4t order

Default unit: dB

Manual operation: See "Subcarrier Harmonics" on page 106

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 106

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 289
and Chapter 9.11, "Data management”, on page 340.

F A e e 297
FAD. e e e 297
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 [HZz]

® 10 for FM-Index [1]

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.
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9.5.1

COM mode

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.

e Configuring COM MEaSUIrEMENTS........cccccurriiiieeiie e e e e e e s e e e e e e e e e s aeeeee s 298
o  RetrieVing COM rESUIES....uuuiiiiieie et e e e re e e e e e e 302

Configuring COM measurements

The following commands are required to configure COM measurements.

IMODE_COM e eteteeeeeeeeeeeeeeeeeeeeeseeeeeeseseseseeeeeseseseetaeseseesasaseseeseseesesestetsesessaseseseeneseeeesenes 298
VIEW_COM?. . eveeeeeeeeeeeeeeeeeseeeeeeees e e et s e et ereeseeesseeeeeeseseeeseseeeseeseseneesseeseseneseeeensaenns 299
VIEW_COM.aeeereeteeeeeeeeeeeeeseeseeeeeesseessteseeeeeaseseeseeenesseseeeseeeesseeseesseesseeeseeneeseeeseseeeeeees 299
AMFREQ_OFFSET_TX12:tututveueueueeeeeeseeeetesesesesesessesesessssesessasesesesesessesesesessssessssasesesseens 299
AMFREQ_OFFSET _TXT v tttseetetetetetereseeeeueseeessesestatesesesesesaesesesessssesestatasessesessssesesessenenes 299
AMFREQ_OFFSET_TX27?: et tueueueueeeeeeseeestseeseseseseesesesessssesesestsssesesessesesesessssesestasesesesesns 299
AMFREQ_OFFSET _TX2 .. tvtvtueteeeueeseeesestetesesesessseeesssssesssestsesssesessesesessssenesesesessesseseenenes 299
COM_TF2F _MEASMODE?. .. eeeeeeeeeeeeeeseeeeeeeeeseseseeseeeeeseseseeeseseeeseseseseasasseseseseeesesenesenes 299
COM_1F2F_MEASMODE. ... veteeeeeseeseeeeeeeeseeeeeeseseeessesesesesseseseseesesseseseseesesesessesssesnesenes 299
COM_DEFAULT_FREQSTEP?....eteteeeeeeeeeeeeteseeeeseseeteseseseesesesesssessesssesseseseseseesssesesssssnesens 300
COM_DEFAULT_FREQSTEP. ....eteteteeueueeeeeeeeseseetetesesesssesesesesssssssstasesesesssesesesesessssessasans 300
COM_DEMOD._ BW_TF 2. evvteeeeeeeeeteeeteeesereeeeeeseeeesesesesesteeeseseseseesesesessessstatasesesesesaenenenns 300
COM_DEMOD._ BW_1TF e.evveteeeeeeseeeeeeteteeeseseseeeesesessesesesestseesesesessesseesessesesesteessesesesessenens 300
COM_DEMOD._ BW_2F ...ttt eeeeteeeeeeeeeseee e eeeeeeseseeeseseseesesesesesessesesseseseataeesesesesaseeeenns 300
COM _DEMOD_BW._2F ....veteeeeeeeeeeeeeeeteseeeseeseeeeessesessessseseeeseesessesssesessssasesesseseneesesssennenns 300
COM_TONEFREQ_TKOTK2?. .. veteeveeeteeeeeeeeseeeeeseeseeeseesesesesseseesesssesuesesesesssessssseseesseessees 300
COM_TONEFREQ_TKOTKZ. . eeeeteeeeereeeeeeueeeeseseseeeeseseseseseeeesesesssssseetesesesesesnesenesesseeens 300
COM_TRIG_EDGE?. . eeeteeeeeeeeeeeeeeeeeeeeeeseeteteteseseseseeeesesesesseseseatasseesesesessesesereseeneneseaeaes 301
COM_TRIG_EDGE. ... tteteeteeeeeeeeeeeeeeseesesesesteteseseeseseaeeesessesestseetesseseeseseseseseenese st st eeennas 301
COM_TRIG_SOURGCE?. ..ttt teteeeeeeteseeeeeeeeesesesestsesessseseseseesesesesseseetsesesseeseseseeseseseesens 301
COM_TRIG_SOURGCE ...t teeteteteteeeeeeeseeeeeeteeeesesesesteseseseseseeeeesseeseseseseseesaseseseseeeeeeeeenesens 301
RE_MHZ_SDECIMALS?. ..t teeveeeteeeeeeteseeeseeveeeeeeseseeeeseseseeeseeseeeeesteseeeseeseseseeseneeseseseseeens 301
RE_MHZ_SDECIMALS. ... eeeeeeeeeeeeeeeeeeseeeseesesesesesesesseseseessteseesesssessesseeseseseseessesseesseeenes 301
MODE_COM

This command switches the instrument to the "COM" mode.

Return values:
<State> READY.
The command was executed successfully.
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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 121

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 121

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.
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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 120

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 123

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

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "BW 1F BW 2F" on page 123

COM_TONEFREQ_1K01K2? <Frequency>
COM_TONEFREQ_1KO01K2 <Frequency>

Gets or sets the tone frequency to measure AM and distortion values in "COM" mode.
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Parameters:
<Frequency> Tone frequency

Default unit: kHz
Return values:

<State> READY.
The command was executed successfully.

Manual operation: See "Tone Freq." on page 121

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

Return values:
<State> READY.
The command was executed successfully.

RF_MHZ_5DECIMALS?
RF_MHZ_5DECIMALS <Frequency>

Gets or sets RF frequency in "COM" mode.
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Parameters:
<Frequency> RF frequency

Default unit: MHz

Return values:
<State> READY.
The command was executed successfully.

9.5.2 Retrieving COM results

The following commands are required to retrieve results from COM measurements.

GET K2 KO.veeveereereeeeeeseeeeeeeeseeseeseeeeeeeteseeeeeseeseeeesesesaeeeteneeseseeeseeeeeeeaeseeseesaeeneeneseeneeos 303
BET K2 MK 2.ttt ee e e eee et et e n s et e et eeeeseee et et et s s s aseeseseseeessest et eseneneseneenenereeeeeenes 303
GET_KB_TKO.taeteteeeeeeeeeeeeeeeeeeeeesteeesereseeeeseseeeesese et et et eeeseraseesesesesessesteteseneseseesesenereseesenes 303
BET KB TK 2.1t teeeeeeeeeeeeeeee e e eee st et e neeeeeeseseeeeee et et et et et s s e seeseseseeessesteteseneseseesesenereseeeenes 303
GET KA TKO. e teeeeeeeeeeeeeeeeeeeeeeeseeee et seeeeseseeeesese et et st st seeaseeseseseeessentseeeeeesesesseseneeeseenenes 303
GET KA TK2: ettt ee e e eeeeeee e e eeeeeeeeeeeee et et et et et sesaseeeeseeeeeesenteteeenesaseseeeeneeeesenenes 303
GET_MEASFREQL ... etteeeeeteeeeeeteseeeeesseseseseessassseesesessasesessesesessessseseesesssessessesesessesseennes 304
GET_ONE_AMFREQ 1 0.reevreeeeeeeeeeseeesesteseeseeesesssesseseesesssessesssesesesseseseesssssessesseeseenees 304
GET_ONE_AMFREQ_ 1 _21teeeteteteeeeeeeeeeeeeeeeeeseetateseseseseeeesesesessesesesteseseneseseseeeenesesnenenes 304
GET_ONE_AMMOD _1_0.trteteteeeeeeeeeeeeeeeeeeeeeeeeeseesesesesessesesesesssssssessestesesesessesesesesesessseenes 304
GET_ONE_AMMOD _1_ 2. .ttteteteeeeeeeeeeeeeeeeeeeeeseseeteseseseeeeseseeesessesssesestesesesesessesesesesessesenes 304
GET_ONE_SINAD 1 0:eeteeeeeeeeeeeeeeeeeeeeeeeeeseeteeeseseseseeseessesesseseseseessesasessesensesssseeessesessaes 305
GET_ONE_SINAD 1 2utiteeeeeeeeeeeee e eeeeeeeeeeeeeeeeee et et s s s seeaeeeeeeeesese et seeasasesaeeseseeeeesenesenes 305
GET_ONE_THD _1_0ueeeeveeriereeeeeereeeeeeteseeeeeseeeeeeessesaeeseesesesesseseesssesesseesseseesessseseeeseanesens 305
GET_ONE_THD_ 1 2uutueeeeeeeeeeeeeeeeeserese e eeeeeeeeeseeesesteseseneseseesesesesesesseesseseesenenseeneneneneens 305
GET_THD_TKO. vt eeeeteeeeeeeseeeeeeeeseeeeseseetesesesesesseseseseseeseststesnesessesesesesssneseeeseesenneseenenes 305
GET_THD 1K1t vttt eeeeeee e eeeeeeeeeeeeeeseet et eeeseseeeeseseeesesee et et st eeeseseseeseseseensneseeeseeseseneeeenenes 305
GET_TXT_AMFREQ_T_0ueeeveeeeereeeeeeseeeetesseseseeseaesssesseseseseeseseseseesesesessenesesesessesesseenenes 306
GET_TXT_AMFREQ_ T 2:eeeiueeeeeeeeeeeeeeeteteteeeseseeeeeeeeeeeseseseeeeeseseseeseseeesseneseseseseesnaseenenes 306
GET_TXT_AMMOD _1_0ureeeeeeeeeeeeeeeseereeeeeseseeeeeseeseeeseeseeessssesesessesesssssseseesessneseeeseesenens 306
GET_TXT_AMMOD _1_2u1ieteeeeeeeeeeeeeeseeeeeeeseeeeseeseeeseeseesessseseesssesesseseseseeseseseseesneeseeeens 306
GET_TXT_LEVEL euvesteeeeeteeeeeee e e e eeeeeetetenesseseeseeesesesesesseseesennesesaeseneesseseeeeseseenans 306
GET_TXT_MEASFREQ. ... veeeeetetetereeeeeeseeeesseeseststesesesesessesesessssesessetasesesssesessseseeesseseesans 307
GET_TXT_SINAD 1 0.ereeteeeeeeeereeeeeeeeeeeeeeeseeteeeeeseseseseeeesesesesssseseeeeteseseseseeneeesesesnsnenesees 307
GET_TXT_SINAD 1 20 eeeteeeeeeeeteeeeeeeeeeeeeeseeteeseeeeseseseee et eseseseesese st et eeeseseseeaeneseseenenenesees 307
GET_TXT_THD 1 0eeteeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeseseeeeeeeeeesseseseseseeseseseseeeeseneeseseneseaeseeeeseeas 307
GET_TXA_THD 1 2ueteeeeeeeeeeeeeeeee et e et e e e et s e eeen s ee et es e e e e et s eeeseesesees et eneeeeeanenens 307
GET_TX2 AMFREQ_ T _0evreeeeeeeeeereeueeeseseeeseesesseeseesesessesesesssteseesssssesseseseseeseessssesnessesnens 307
GET_TX2_ AMFREQL_ T 21eeeueeeeeeeeeeeeeeeteteserseeeeeeaeeeseeeeeesteseseseseeeeseseseseeneseeeseeneseneseenenes 308
GET_TX2_ AMMOD 1 0.evovvveeeeeeeeeeeeeeesesereeeeeeaeeeeseeeeeeesteseseseneseesesesesseseseeteeesesesneeeenenes 308
GET_TX2_ AMMOD 1 2..eviteeeeeeeeeeeeeseeeeeereeeeeeueeeeseeeeeee st st eeeseneseeseseseseseeeeetaeeeesesneseenenes 308
GET _TX2 LEVEL ueeeeeteteteeeeeeeeeeeeeeeeeeeeeeseseeeeesaeeseeeeeeseseeeeeeseseeenasasesaeeeasesseeeeeeseneseaes 308
GET_TX2 MEASFREQ. ...t eeeeeeteteeereseeeeeeeeeseeesesesesteseseseseeaeseseeseseseessesasaseseseseseeesssesesenes 308
GET_TX2_SINAD_1_0uuereeeeeeeeeeeeeeeeeseeseeeseeseeeseesesesseseseesesssesesessesesessetseseseeseesessseseenees 308
GET_TX2_ SINAD 1 21eeuieeeeeeeeeeeeeeeeeseseeeseeseeeeeeeseeseseseeseseseseesseesessessteseeeneeneeseseseseennes 309
GET_TX2_THD 1 0eeeeeeeeeereeeeeeeeeeeeeeeeeeeeteeeseseseseeeeseseseseeseeeetesesesesesseseseneessneseseaeenenneees 309
GET_TX2 THD 1 2eeteteeteeeeeeeeeeee e ee et et et eeee s ee et eseeeeesee st et et et e seresaeseseneeeenene et et eneneneeas 309
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GET_K2_1KO0
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 118

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 118

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 118

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 118

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 118

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 118
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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:
<Freq> AF frequency of 1F 1.0 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 118

GET_ONE_AMFREQ_1_2
Query the AF frequency of 1F 1.2 kHz signal in "COM" mode.

Return values:
<Freqg> AF frequency of 1F 1.2 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 118

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 118

GET_ONE_AMMOD_1_2
Query the AM modulation depth of 1.2 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 118
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GET_ONE_SINAD _1_0
Query the SINAD frequency of 1F 1.0 kHz signal in "COM" mode.

Return values:
<Freqg> 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:
<Freq> 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:
<Freg> 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 119

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 119
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GET_TX1_AMFREQ_1_0
Query the AF upper frequency of 2F 1.0 kHz signal in "COM" mode.

Parameters:
<Freg> AF upper frequency of 2F 1.0 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 118

GET_TX1_AMFREQ_1_2
Query the AF upper frequency of 2F 1.2 kHz signal in "COM" mode.

Parameters:
<Freqg> AF upper frequency of 2F 1.2 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 118

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 118

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 118

GET_TX1_LEVEL
Query TX1 RF signal level in "COM" mode.

Return values:
<level> RF signal level of TX1

Default unit: dBm
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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:
<Freq> 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:
<Freqg> 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:
<Freq> THD of upper frequency of 2F 1.2 kHz signal.

Default unit: Hz

GET_TX2_AMFREQ_1_0
Query the AF lower frequency of 2F 1.0 kHz signal in "COM" mode.

Parameters:
<Freqg> AF lower frequency of 2F 1.0 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 118
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GET_TX2_AMFREQ_1_2
Query the AF lower frequency of 2F 1.2 kHz signal in "COM" mode.

Parameters:
<Freq> AF lower frequency of 2F 1.2 kHz signal.

Default unit: Hz

Manual operation: See "Freq 1.0 kHz/ 1.2 kHz" on page 118

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 118

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 118

GET_TX2_LEVEL
Query TX2 RF signal level in "COM" mode.

Return values:
<level> RF signal level of TX2

Default unit: dBm

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.
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Parameters:
<Freqg> 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:
<Freg> 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:
<Freqg> 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:
<Freqg> THD of lower frequency of 2F 1.2 kHz signal.

Default unit: Hz

9.6 GBAS/ SCAT-l mode

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.........cuuuviveiuiuiniiiiiieieieeeeeeeeeeeeeeeeeeeeenens 309
o Retrieving GBAS/ SCAT-l r€SUIS......cciiiieieie i 313

9.6.1 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 312
® (BAS:GETMEAS on page 316
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Remote commands exclusive to GBAS/ SCAT-l measurements

GBASIATTMODE?. ..ottt et eeeeseereseeseseeneseesesees e e s sseseee s ee s et st eseseesesees e eeeans 310
GBASATTMODE «.....vvteeeeteeeeeeeeeeeeseeeeeseese et eseseesseeseseseeseseesessseeeeeseesesseesseseesseeneseesesanens 310
GBAS:BUFFER_RUNPAUSE?. .....evvetreeeeeereeteeeeeseeseseseesssessteseesesssessssseesessseseeseessssseseennes 310
GBAS:BUFFER_RUNPAUSE .......cveveeeeeeeeeeeeeeeeseseeeseesesesestesaesssesessessteseeseessesseeseeseseeesens 310
GBAS:EVM_ANGLE_NORM?....eeveveteeeeeeeeeeeeeeseseeseseseesesesesteseessesseesesseeseesseseassesseesasenenes 311
GBAS:EVM_ANGLE_NORM......eeeeeeeeeeeeeeeseseeeeeseseeseseseseseeseseesseesesseseeneseseseneseeeans 311
GBASIFMEAS?. ...ttt et eee e et eee s es e e et e e s ee e ees e et s et s er s ereneeneeean, 311
GBAS:FREQRF ...ttt eeeeee e eeeeeeseseeeeseseeeeeeseeeseeseseseeeeseseseeseseseeeseseeeenesereseanenens 312
GBAS:FREQRF .......veteeeeteeeteeeeeeeeseseseseeseseeeesseseeteseseseeseseeeetesessesseeseseseeseseeesteseeseseseseeeees 312
BBASLEV?. et ee et eee e eeeee et e et s aesee st eaeaee et e e eeetene e e et en e e e e et e eeee et eeeeneenneenn 312
LA, ettt ettt et e et et e ettt e e et e e e e et et et et ee e e et et e e e e et e e et et et et e e et eeeer et ee et esneeneeeas 312
MODE_GBAS.....eceeeeeeseeeeseeeeeeeseeeeseeseeeeseseesese s st s eseeseseesese s eseeseseeseeseseeneseeseseeseseesenenenes 312
GBAS:SCREENVIEW 2. eeeeeee e eee e e st seseeseee s eeseseesese s ee s en s eneseenseeneseeeen. 312
GBAS:SCREENVIEW. ...t eeeee st eseeseeeeseeseseeseseeseeeeseseesesesesseseeseseseeseeeeseeneseenenean 312
GBAS:SEQN SLOT 2. oottt e e eeee e eeeeeesese et s seeeeseseseeeeseseeeeseseseseeseseseeseseseseeen. 313
GBAS:SEQN_SLOT...ieeeereeteeeeeeteseeeeeeseeeeeseeseeeseeseseeseeesessetessesesteseeseseseseeesseseeeseesseees 313
SETUP:GBAS_PPS_SOURCE?.....cvvrtteeesesteseeeseeseesseseesessssssessesssesaesssssesssestesesssessessessens 313
SETUP:GBAS_PPS_SOURCE......ecuteeteteeereetseseseeseeesesteseseseeseeseessessesessssesessessesssessseenes 313
GBAS:ATTMODE?

GBAS:ATTMODE <Mode>

Selects the attenuation of the "GBAS" 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 Mode" on page 82
See "RF Att" on page 167
See "RF Mode" on page 167

GBAS:BUFFER_RUNPAUSE? <State>
GBAS:BUFFER_RUNPAUSE <State>

This command determines whether the display is currently being updated.
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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 152

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 157
See "EVM Mode" on page 168

GBAS:FMEAS? <Slot>

This command queries the offset of the measured carrier frequency from the nominal
frequency in "GBAS" mode.

Parameters:
<Slot> 0[1]12|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 157
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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 151

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> 011]2|3]4]5]|6]|7
Selects the slot for which results are queried.

Return values:
<Freq> Signal level

Default unit: dBm
Example: GBAS:LEV? 2
Usage: Query only

Manual operation: See "Burst Level Average (Av [dBm])" on page 154

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.
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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> 0]1112]|3]4|5]6]|7

The slot for which results are determined.

Manual operation: See "Slot" on page 166

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 GPS
Signal provided at the RS232-GPS connector

9.6.2 Retrieving GBAS/ SCAT-I results

The following commands are required to retrieve results from GBAS/ SCAT-I measure-

ments.

(7N Y41V 314
B A S FAILEDM S G S ...ttt ettt e e e e e e b eaas 314
GBAS:GBASBER?.....ccitttie ittt ettt e e ettt e e e e et e e e et et e et ert e aaerrat e errran— 314
GBS GBASID ..ttt ittt eetee e ettt ee e e ettt ea e e e et ea e e ee e ettt ——aae ettt e aaeeeta—aaaerrataaaaerrnnn 315
GBAS: GETMDERF ... ..ciittuieieeieettiee e ettt e e e et ete e e e e e e ee b e e e e e eeaabeeeeseetaaaeeeerestannsaesersannnnns 315
GBAS:GETIMEAS. ... ettt e e et e e et e e e e e e e e e e e e e et e eena s 316
GBAS:GRAPH _TOLOGG?....ceu ettt et e e e eeee e e eaeeeeaa s 317
GBAS:GRAPH_TOLOGG. ... ttiiiiieiie ettt et et et e e e ee e e e e e et s e e e et s e e e e e s enanaeanneeas 317
GBASIMSG_TOLOGG?.cuuuueieeiiiiiee i e e e eetiee e e e ettt e e e e e e e tat s e e e s eetaaeeeeesastaeeeeeeantaneaesenrnnns 317
GBAS:MSG_TOLOGG ... .cccttuieeeeeiiitieeeeeteetee e e e et eetae s e e e eettaaeseeseastateeeeestanasaessestanaeaasens 317
GBAS LOGSLOTS. ... iiitiiieeeee ettt e ettt ee e e e et ee b ea e e e e eeata e eeeseetaaseeeseeraasaeseestaneeeseernnanss 318
(€] YN =y Y S I Y PR 318
GBAS:PPSLOCKED?. ...ttt e et e e e e et e e e e e e e e eaeaan 318
GBAS RESETBER....c.e ittt ettt ettt et e e e e e e e e e s e eae e ranennen 319
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GBAS:STOPSTREAM.....iii i e 319
GBAS:STREAM.....ce e e 319
GBAS:VALIDMSGS? ...t e 320

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> 0/1]2]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 157

GBAS:FAILEDMSGS? <Slot>
Queries the number of failed GBAS messages within the period of the burst.

Query parameters:
<Slot> 011]12]3|4|5]|6]7

Selects the slot for which results are queried.

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> 0/1]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 158
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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> 011]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 154

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

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]2|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.
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<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 6.3.3.2, "Slot results table", on page 160.

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 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

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], RampUp[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
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2
RX board 2 selected
1+2
Both RX boards selected
<Slot> 011]12|3]415|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 194

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 195

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
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Manual operation: See "Msg Log" on page 194

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.

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 157

GBAS:PPSLOCKED? <Slot>
Queries the state of the PPS synchronization.

Return values:
<Result> Unlocked
No valid PPS signal detected.

Burst Locked
Valid burst detected.
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PPS Locked
Valid PPS signal detected

Usage: Query only

Manual operation: See "Time reference status (Time Ref.)" on page 151

GBAS:RESETBER
Resets the values for the following measurement results:

® "Bit error rate (BER) before FEC" on page 158
® "Valid Bursts (Valid B.)" on page 158
® "Failed Bursts (Failed B.)" on page 158

Parameters:
<State> READY.

The command was executed successfully.
Usage: Event

Manual operation: See "Reset BER" on page 168

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 9.11.3.6, "GBAS mode", on page 352

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.
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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> 0[1]12|3|4|5|6]|7
Selects one or more slots for which results are exported. Multi-
ple slots can be selected.

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]213]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
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9.7 RF spectrum mode

9.71

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...........ccccovveeeeieieeeieecccccierieeeee e 321
e Retrieving RF spectrum reSUIS..........uuiiiiiciciiiic e 325

Configuring RF spectrum measurements

The following commands are required to configure RF Spectrum measurements.

MODE_FSCAN. ... teteteeeeeeteeeeeeeeeeetetesesereeeeeeseseesesesteteseseseseseesesesessesesestesenseseseesenesesneseees 321
FSCAN_ATTMODE?. .. tetetteeeeeeeeeeeeeeseeseseseeteseseseseseeaeeesesseseseseeteseseseseeeesensseseseesereeeesenes 322
FSCAN_ATTMODE ...ttt tteeeeeeeeeeeeeseeseeeeseeteteseseseseesesesesesesesseseesesseseeeeseneeeseseeeeseseesess 322
FSCAN_FREQCENTER?. ..t v tveeeeseetetetseseeeeeeeesessesssesesestessesesseseseseseseesestseaseseseseenenesenns 322
FSCAN_FREQCENTER......vvevteeerteteteteseseseeseeseessesssesestesseseseesessesssessetseseesaseseseesesesssseses 322
FSCAN_FREQSPAN?. ..ttt eeeeeeeeeeeeeeeseseseeeeeeeeeeeseeeeeseeeeaseseseeseneeseeeseseaesesenaeas 322
FSCAN_FREQSPAN ..o eteeeeeeeeeeeeeeeeeeeseeeeeseeseseseseeseeseessseseseseeeeseseseseseeeeseeseseneseaeensnenens 322
FSCAN_FREQSTART 2.c..veveveeeeeeseeteteeesseseesesesesessssesestasesesesessssssssesessesestetasenesesssenenenns 323
FSCAN_FREQSTART ...vveteteteeeeseeteteteteseseseseeseseseseesestetatesesesassesesssesesessesestesesesseesenenens 323
FSCAN_FREQSTOP?....eteeeeeeeeeeeeeeeeeseeteteseseseeseseassssseeeststeeeseseseeseseseeesseneseseseesesesesnenenes 323
FSCAN_FREQSTOP. ...eeteteeeeeeeeeeeeeeeeeseseeteseseseeseseeesesseseetseseseseseseesesesssessesteeseeeeseseeeenens 323
FSCAN_GRID_YRANGE_DB?.....eteteeeeeeteeeeseeeeeseesesesesesesssaesessesesesestasesesesseseesssssesssesessaes 323
FSCAN_GRID_YRANGE_DB.......eeeeeeeeeeeeeeeeeeseseseseseseetesesesseeesesssssesesesessssesesessesnenessesens 323
FSCAN_REFLEVEL?..eeeeeeeeeeeeeeeeeeeeeseeeeteseseseseseesesesesssseseseesesseseseseesesesesseseseseaseneneneens 323
FSCAN_REFLEVEL....eeteteeeeueeeeeeeeeeeeseetesereseseeeeseasessssesetstesesssessesesessssenesesessesesneseenenes 323
FSCAN_RESBW _AUTO? .. eeeeeteteeeeeeeeeeeeeeeeesesestetesesesesesessesesesesesssseseesesesseesseseseseseesens 324
FSCAN_RESBW _AUTO ... teeeeeeereeeeeeeeeeeeeeeseeteeseeseseseseeeesesessssssesesestesesesssesesesesessssenesees 324
FSCAN_RES. BW2.c..eeeteeeeeeeeeeeeeteeeeeee e seseeeeseseesaesseetsesteseseseseseesesessessseneseseseesseneseenenes 324
FSCAN_RES BW.....evveueeeeeeeeeeeteeseseseeseeseseseseseseasesesesessesesesseseseseasasasaseseseseseseseessesessaes 324
FSCAN_TRACE_MODE?......veeeeeeeeerereeeeeeeeeeeseseseetesesesesseseeesessessesestssesessesesseeeesseesesenes 324
FSCAN_TRACE_MODE. ... eseeteteteeeeereseeeeeeeeseseseetasesesesesesseeseesessseesesseseseseseeeseeseneeesens 324
FSCAN_TRACE_AVRGCOUNT?....vveveeeeeeetseetesereeeeeeeeeeeessesessesesesesesseesenesessenessasenesennes 325
FSCAN_TRACE_AVRGCOUNT .....cvvveeeteteeeeeeeeeteteteseseseseseesesesessssssestetssesesesessesesenesessenes 325
MODE_FSCAN

This command switches the instrument to the "RF Spectrum" mode.

Return values:
<State> READY.
The command was executed successfully.
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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 82

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 126

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 126
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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 126

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 126

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 127

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 126

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 126

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 335.

MAXHOLD

The maximum value is determined over several sweeps and dis-
played. The R&S EVSD1000 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 335.

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 335.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Trace mode" on page 128

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 128

9.7.2 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 s e e e s e e e s e n s erena e 325
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..........ccceeeieciiiiiiiieieee e a e 326
e Retrieving IF Spectrum reSUIS........cciiiieiiii e 330

Configuring IF spectrum measurements

The following commands are required to configure IF Spectrum measurements.

MODE _IFSPECT .. veveteeeeeeseeteteteseseseeeeeeeeseseeseseseeteseseseseseseesesseeeeessse st et eneneseeesaeseeeneeeenens 326
IFSPECT _ATTMODE. ....eetstetetetereseeeeeeeeeeeseseeeseseetesesesesessesesessssssssesesteseseseseseesesesesessesenes 327
IFSPECT _FREQRF?....veveteteeeeeeeeetsteteseseseesesesessssessstesesseseseesesesessssssestatassesessssesesesneeenes 327
IFSPECT _FREQRF ... eeteteteeeeteeeteeeeeesestatesesesesessesesesessssssestetatesesesesseseeesessssssesestasssssaens 327
IFSPECT_FREQ_SPAN?. . eteteeteeeeeeeeeeeeeeeteeee s seseseeseseeseseseseseseeseseseseesesesesesseseseesesessaens 327
IFSPECT _FREQ._ SPAN ... teteteeeeeeteeeeeeseseeteteeeseseseeseeseseseseseseseseseseseesseseeeseeseeseseassesenaens 327
IFSPECT_GRID_YRANGE_DB?....eeeueeeeeeeuereeseseseesesesessssesesesssesesesseseseseseseessseeseseseseses 327
IFSPECT_GRID_YRANGE_DB.....oeeeeeeerereseeeeueeeesseseeesestesesessseesesessssssesessssssesesenssenenes 327
IFSPECT_REFLEVEL?..eeteeeeeeteeeteseeeeeeseetesersessesessssssessststssasesesessesesessssssestasesesesesessenens 328
IFSPECT_REFLEVEL ... teteteteeeeeeeeeeeeueeeesesesteeesesesesessesesesesssseseststasesesesessesesssesesesssseseasaes 328
IFSPECT_RES_BW?2..evveteeeeeeeereseeteseseseseesesesssesseseseseseesesessesesesssssessssesestssesseseeseseneesens 328
IFSPECT _RES_BW...eeeeeieeeeeeeeseeueeesesesesseseeeseseesesessesesesessesesseeeseseseseeseeeeeseeseseseeneseeseon 328
IFSPECT_RESBW_AUTO?.eeeeeeeeeeeeeeeeeseseseeteseseseseeeseeessseseseseseesesesseseensessseneseasenenennes 328
IFSPECT_RESBW_AUTO .eeteeeeeeeeeeeeeeeseseseseesesesesesseesssessesessssasesessesesesessssssssessasanenans 328
IFSPECT_TRACE_IMODE?.....veeeeeeeeeeteeeeeseseeeeeeeeeseseseesetesesesseseeseseseesssesesteesteseseneseenens 329
IFSPECT_TRACE_IMODE. ... .viteestetetetseeeeeeeeeeesesesesestesesesesesseseesseseseesestateseseseeneseneneens 329
IFSPECT_TRACE_AVRGCOUNT?......cvveveveeeeeeeeseetetesesesesseseseeesesesseseseeseseseseesssesenesesnenenes 329
IFSPECT_TRACE_AVRGCOUNT . .....vveveeeeeeeeeeeesesteeeseseseeasseeeessessesesesessesseseesssenesesessesens 329
MODE_IFSPECT

This command switches the instrument to the "IF Spectrum" mode.

Return values:
<State> READY.
The command was executed successfully.
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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 82
See "RF Mode" on page 82

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 130

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 130

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 131

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 131

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 131

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 335.

MAXHOLD

The maximum value is determined over several sweeps and dis-
played. The R&S EVSD1000 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 335.

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 335.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Trace mode" on page 128

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 128
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9.8.2 Retrieving IF spectrum results

9.9

9.9.1

The following commands are required to retrieve results from IF Spectrum measure-
ments.

[FSPECT _GETSPECT ..ottt e 330

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..........ccccccceccieiieieiiiei e 330
o Retrieving AF SPecCtrum reSuUItS..........ccooiiiiiiiiiieeerrre e 335

Configuring AF spectrum measurements

The following commands are required to configure AF Spectrum measurements.

MODE_FF T teteteteeeeeeeeeeeeeeeee et st et s ereseeeesesesesse et et et eneseseseeseseseseseene et et eneseseneeaeesseseeesseneenans 331
FET _ATTIMODE?. .. ettt eeeeee e e eeeet et ereseseseesesesesesessese et et eseseseseeseseseseseeeereetaseneneseens 331
FT _ATTIMODE ...ttt teeeeeeeeeeeeeeeeeeeseeteees s seeseseaeeseeeee et st et eeeseseesesesesessene et et seenesenaseenenes 331
FET BB _IF_BW_KHZ . et eeeeeeeeeeteteeeee et eteseeeeseseseesseseeeesesenesesseseseseseeseneseseeseseneseenesens 331
FET BB _IF_BW_KHZ. et eeeeeeeeeeeeeeeeeeeeeseeeseeeseseeseeeseseseeseeeesesesessseeseseseseseseeseseesesesesees 331
FET_FREQ_CENTER?...vveveeeeeeeeseeteeeseseeeeeeeeseseeesesesesseseseseseeaesesesseseseseseenesneseseeeeneeeesnns 332
FFT_FREQ_CENTER ...t v eteeeeeteteteeeeesseseeeeseseesesesesteseseseseseseesesessesesestetesenesesesessenesennesens 332
FFT_FREQ_SPAN?. ot eeeeeeeeeeeeeeeeeeeestetesevesesesaeeeeseesesesseseetessesesseseseseseseseseeeeeseseneseeeenes 332
FFT _FREQ SPAN .ot teteeeeteteeeeeeeeeeeeetseeeesereseeeeseseseseesees st st eseseseseesesesesesesneeeeeseeeenneneeeens 332
FFT _FREQ START 2. v veveteteteeeeeeseeteteseseseesesesseesesesee st st etesseseesesesesssesesseseseeseseseseesesesenenns 332
FET _FREQ START e eteteteteeeeeteteteeeteeeseeeeeesesesseseseseateeeesesaseeseseseesesese st et assaseseseenesennenens 332
FET FREQSTOP?. e eeteeeeeeeeeeeeeeeeeeeeeeeeeseseseeeeeseseseee et st eeeseseseseseeeeesseeseeteeseseesaseseeeeneneens 333
FET _FREQSTOP.. . eeeeeeeteeeeeeeeee et et eeesese e eeeeeeeesesesteteseseseseeeeeeeeeeesese st et esenseseseseensesenesees 333
FET _FREQRF 2. eteeeeeeeeeeeeeeeeeeteteeesesseseesesesseseseseatetesesesesesseseseseesesest et et eneneseneseeseneenenens 333
F T _FREQRF .. teeeeeeeeteeeeeeeeeteteseseseseeeeseeesesesseseetesesesessesesessseseeessestesesenessesesesesnsneseaeaes 333
FFT_GRID_YRANGE_DB?....eteteteteeeeueeeeeeeseeeeeeseetetesesesessesesesesssssesststesesesessesesesesssesnesenes 333
FFT_GRID_YRANGE _DB...eereeieteteteeeeueeeeeeesessesesesteseseseseessseseessessessseseesessessesenesesessssesens 333
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FET _IF _BW_KHZ?: et eteeeeeeeeeeeeeeeeeee st et et es s eeeseseeeseseeee st et s s s eeeeseseseseseeseetetseseseeeeneseseseens 333
FET IF BW_KHZ ettt ettt eeeseee et ee e eaeeeeeeeseeee et st st e s seeeeseseseeesee et st seseeeenesaenenes 333
FET _RESBW_AUTO?. ct.eteteteeeeeeeeeeeeeeeeeeeseseeeeeeseseseeseseessseseseaesessseseseseeseneessseneseatsesesesas 334
FET _RESBW_AUTO . eeeteteeeeeeeeeeeeeeeeeeeeteeseeeeeeseseseseeesessesseseeeseesesesasaseseeseeseseseseaeaesesees 334
FET_RESBW_FIX_KHZ .o eeteeeeeeeeeeeeeesteseeeeeeseeeeseeeseeseesseseesseseessesseeseseneeseseesasanessesessaenns 334
FET_RESBW_FIX_KHZ. . eveveveeeeeeseseetetesesseseeeesesesseseseseesenesesaesesesssssessesssssseseseseenesesesenns 334
FFT_TRACE_IMODE?. ... eeteteteeeeteeeeeeeeeeeeeeeeeeeetetesesesseesesesesseseststasesesesesseseseseseessseseasns 335
FFT_TRACEMODE .....vveteeeeeteteteeeseseeeeeeeeseeeeeeseetstesesesesesaesesesesesseseseet et enseseseeeenerennenenes 335
FFT_TRACE_AVRGCOUNT?. ... cveveveeeeeeseeeeteeeeeeeeaeseeeeeseesesesessseseseeseseeessssesseeseseeseseseenens 335
FFT_TRACE_AVRGCOUNT . ...c.eteeteteeeeeeeeeeeeseeeeeeseseseeeeeesesessesesestsesessesesesessssesesessesesesenes 335
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 82
See "RF Mode" on page 82

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.

User Manual 1179.5624.02 — 02 331



R&S®EVSD1000 Remote commands

AF spectrum 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.

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 135

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 136

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.
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Manual operation: See "AF Start" on page 136

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

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "AF Stop" on page 136

FFT_FREQRF?
FFT_FREQRF <Freg>

Gets or Sets RF frequency in "AF Spectrum" mode.

Parameters:
<Freqg> FFT RF frequency

Default unit: <kHz>

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "RF Freq" on page 135

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 137

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.
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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 136

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 136

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|75]3.7|11.9]0.9]0.5

RX input resolution bandwidth
Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "RBW" on page 136
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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
FFT TRACE AVRGCOUNT on page 335.

MAXHOLD

The maximum value is determined over several sweeps and dis-
played. The R&S EVSD1000 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 335.

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 335.

Return values:
<State> READY.
The command was executed successfully.

Manual operation: See "Trace mode" on page 128

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 128

Retrieving AF spectrum results

The following commands are required to retrieve results from AF Spectrum measure-
ments.

FET _GETSPECT ... e 336
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9.10.1

AF time domain mode

FFT_GETSPECT
All measurement values in dBm are returned as one comma-separated string.

Return values:
All values Shows all spectrum values.

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.........cccoocveeeeiirieee e 336
e Retrieving RF Spectrum reSUIS. .......oeiiiiiiiiie e 340

Configuring AF time domain measurements

The following commands are required to configure AF Time Domain measurements.

MODE_SCOPE. ... eteeueeeeeeeeeeeeetetseeteseseseesesesessesesestetetesesesesseseseseessssstetetasesseseseeneseseenens 336
SCOPE_ATTMODE . ..vvveeeeeteeeteeereeeeeeeeeseeeeesesestseesoseseseesesesesseseseststesesesesaseeseneeeeseneseseaes 337
SCOPE_FREQRF ... teeeteteeeeeeeeeeeeeseseseseetesesesesesesasesesesestseseaeasaseseeseseeseseneseeeseseeseseseeeenes 337
SCOPE_FREQRF.......eteeeeeeeeeeeeeeeeseseserestesesesesesesesesseeseseseststeseseseseeneseeseseseseessteseneseneenens 337
SCOPE_IF_BW_KHZ?. . eeeeeeeeeeeeeeeeeeeeeeeeeeeeseseetetenenesseseeseseseeseseseseesenennes s s eneeeneenens 337
SCOPE_IF_BW_KHZ. . eeeteteeeeeter e eeeeee et st et eneseseeeeseseseaesseee et st enesenenesaeseseseensneneeeaes 337
SCOPE_REFLEVEL?. .. e tttteeeeeeeeeeeeseeseeesestesesesseesesesssessseseesesseseseseseesesesesesseesasesesesnes 338
SCOPE_REFLEVEL....vtrtteteteteseeeeueeeessessesesestesesesesessssessssssessstststesesesessesesesesssneseseseesasaes 338
SCOPE_RESBW_FIX_KHZ? .. eeteteeeeeeeeeeeeeeeseseeeesseseeeeeesesessesesesessassesessesenseeseseesesesessans 338
SCOPE_RESBW._FIX_KHZ. et etetteeeeeeeeeeeeeeeeeeeeeeeeeseeeeeseseseeeseeeeessseseseseseasessesesesnseensens 338
SCOPE_TIMEDIV_RF?....eeeeeeeeeeeeeeeeves e eeeeesesesese et eneseseseseeeseeseesesesessenensenseseseseeneenens 338
SCOPE_TIMEDIV_RF...vveeeeeeeeeteteteseeeeeesaeseeeesesteseseseseeaesessssessssssseesesensesessesesneseneesees 338
SCOPE_TRIGLEVEL_RFPCT?.ttteteteeeeeeueeeueesesesestesesesesesaesesesessssssessstasasessesessesesessssenes 339
SCOPE_TRIGLEVEL_RFPCT o.tteteteteteeeeueseeeesesestetssesesessessesesesessessssstssessesesessesesesessens 339
SCOPE_TRIGSLOPE?.....eeteteteeeeteeeeeesereeeeteteeeeeseseseesesessssesesteestesesasasseseseseseeseseeeeeesesesaens 339
SCOPE._TRIGSLOPE ... .eteteteeeeeeeeeeeeeseseeteteeeseseeseeeeeeeseesestseesseseseesesesseseneseseseesesaseseenenes 339
MODE_SCOPE

This command switches the instrument to the "AF Time Domain" mode.

Return values:
<State> READY.
The command was executed successfully.
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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 82
See "RF Mode" on page 82

SCOPE_FREQRF?
SCOPE_FREQRF <Freg>

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 140

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.
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Manual operation: See "IF BW" on page 140

SCOPE_REFLEVEL?
SCOPE_REFLEVEL <RefLev>

This command gets or sets the reference level of the "AF Time Domain" mode.

Parameters:
<RefLev> 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.

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
RX input resolution bandwidth

Default unit: kHz

Return values:
<State> READY.
The command was executed successfully.

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.
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5 MS
Sets the value to 5 ms.
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 142

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 143

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 142
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9.10.2 Retrieving RF spectrum results

The following commands are required to retrieve results from AF Time Domain mea-
surements.

SCOPE_GETMEAS.... .ot 340

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.

9.11 Data management

The following commands are required to configure data streaming and recording.

L I 7= - =Y oto ) (o |1 o TR 340
@ Data Streaming........ccooii i —————————— 345
e Results for data streaming......... ..o 347

9.11.1 Data recording

The following commands are required for data recording.

CLEARACTIVELIST v vvetteeteeet et ettt seeeeeeeeseaessesestatesesesesesaesesesesessesestetesensesessseenesesnenenes 341
DL START ottt teeeeteeeeeeeeeeee st et et eeeeeseeeeeeeesesee et st et et etaeeseseeseseeesee et et et et s neneeaeneneeeeeeeeeens 341
DL STOP ettt eeeeete e eeeeeaeseeeeeeee et st sttt seea et eseeeeesee et et st et e aneseee et et esee et et et et e eeeeeeaeeenenereeeens 341
GETACTIVELIST et eeeeeeeee e eeeeeeeeeeseseseeeeeeeseeeeeeeseeteesesesseseeeeeeseseeeaeseeseseseseseeneseenesesesees 341
GETDATA_FROM _ACTIVELIST ..vveeereeeeteteeeseseseeeeseeseseseseeeesesessseeessesesesseseseesesenneens 342
GETDLTIME ... vveveeeeeeeeeeeeeeeteeeneseseeeeseeeeeeseseeeee st et s s eneseseeseeeseeeeeestseeeesenneneeaeseseeeeneeenens 342
GETFREEMEMORY ...eveveveeeeeeeeeeetetseesesereesesesesessssesseeetesesesesessesesesessssestatasesesesnesnenenes 342
GETLISTDATA .t teeeeeeeeeeeeeeeeeeeseet st et eeeseseseeseseseesese et et et s eseeeeseseseseseeeeseseesseseesenesenenns 342
GETLISTSIZE cu. vt eeeseeeeeeeeeeeeeeeaeeeeeeeeeeee st st eeeseseseesesesseeseeee et sesteeesesesaeneneseesenenesesesenaes 343
CLEARALLLISTS ..t tteveteteteeeeeeeeseeeeteseeeseeaeseeseeseseese st st eeesseseesesesessseeseseseseeeesesaseeseneseeeens 343
SETUP:GBAS._PPS_SOURCE?....eetteeeeeeeeeeeeseeeseesseseeseseseseseeaseseessesestseesseseseseeseesenenes 343
PPSSMA_TRIG_SOURGCE........cveveeeeeeseetereseseeeeeeseesesesesesesessesesesesseseesessssesesssessesesesssenenes 343
RECIQ. v veveteeeeevereseeeeeeseeeesesest et et eseseseseeeeseseseseeseataseneseseseeseseeeseseseese et eneneneeaeseseneenenenens 343
SAVEACTIVELIST2USB. ...v.veeeeeeteteteeeeeeeeeeeseseesesestesesesesesaesesesessessstseeseseneseesesesesnsnenesses 344
SELECTLISTPARAM. ... eeteteteeeeteeeeeeeeseeeeeeseseeteseseseeeseesesesesessesestetesseseeseneseeesneseseseseasaes 344
SETACTIVELIST e eeteteeeeteteeeeeeeeeeee et st stetseseeeeeeseseeeesese et st et eesasesseseseseseeneseeeseseeeesereseenenes 345
SETDLTIME .. eeeveteteeeeeeeeeeeeeeeeeeseseseeeeeeeeeseseseseseaseseseseeseseseeeeseseseaenseseseseenseeseseeneseseaeaes 345
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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 193

DL_START

Starts logging data for the active RX board and the currently selected parameters until
the D 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
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 193

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

Return values:

<EventResult> READY
Command was executed successfully
ERROR

An error occurred; command was not successful

Manual operation: See "Clear All Lists" on page 195

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 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. I/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 .1iq.

For details see Chapter 7.2.2, "l/Q data recording and streaming"”, on page 192.

Parameters:

<Sate> ON | OFF

Return values:

<EventResult> READY.
The command was executed successfully.
ERROR

An error occurred; command was not successful.

Manual operation: See "Rec IQ" on page 195
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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 195

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 194
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SETACTIVELIST <ListNo>

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 193

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 319
GBAS: STOPSTREAM on page 319

Remote commands exclusive to data streaming:

GETDATADEF ....ccie e e 345
GETDATASET . e e 346
STREAM. ...t e e e e e 346
STOPSTREAM. ...ttt e e r e e e e ra s e enes 346
MARKSTREAM..... e e e 347
GETDATADEF

This command defines the data delivered by GETDATASET on page 346.
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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 345.

<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 232) 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 9.11.3, "Results for data streaming”, on page 347

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.

Return values:
<State> READY.
The command was executed successfully.

STOPSTREAM

This command terminates the data stream for both RX Boards.
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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.

9.11.3 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)

I: 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.

L I | @ O 1 oo Yo L= 348
L I | R €1 = o T Yo = T 349
©®  ILS MB MOGE.......cociieeeeeeeetet ettt et e ettt ee et ee s e e e e e aeaaaaaaeaenenes 350
O WVOR MOUE.... ettt e e e e e et e e e e e e et e e e e e e aab e e e e eeraaanns 351
L I G101V I o ToTo [T O RRPR 351
I €127 NS T 4o Lo (= TR 352
L I N1 = ' To Yo [ R 353
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9.11.3.1 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[d m], LEV_CRS_UF[dBm],
AM-MOD CLR LF/90Hz[%], AM-MOD CLR LF/150Hz[%],
DDM CLR LF(90-150) [1]

1,

, SDM CLR LF[%], AM-MOD CRS UF/90Hz[%],
AM-MOD CRS UF/150Hz[%], DDM CRS UF(90-150) [1], SDM CRS UF[%],
PHI-90/90[°], PHI-150/150[°], K2/90Hz[%], K2/150Hz[%],
1,

0
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

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],
SDM CLR LF[%], DDM CRS UF(90-150) [1], SDM CRS UF[%], GPS lat.,
GPS_long., MeasMode, LOC GP, ATT.MODE, TrigCounter
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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.

9.11.3.2 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[°], ResFMO90[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

31,
]/
]/
ID-CODE, LEV_CLR LF]
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/90Hz[%],
AM-MOD CRS UF/150Hz[%], DDM CRS UF(90-150) [1], SDM CRS UF[%],
PHI-90/90[°], PHI-150/150[°], K2/90Hz[%], K2/150Hz[%],
1,

0
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
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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],
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.

9.11.3.3 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[%],
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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9.11.3.4 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.

9.11.3.5 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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Data management

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.

9.11.3.6 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.

9.11.3.7 NDB mode

All parameters

RX, STIOCP,

Index ,Date,Time,FREQ[kHz],IDFREQ[Hz],MEAS.F[kHz],LEVEL[dBROV],
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

9.12 Information on commands

HELP?

Returns a list of all remote commands available for the R&S EVSD1000, 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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10.1

Maintenance, storage and disposal

Handling batteries

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.

Lubrication

If necessary, or at the latest after 6 months, lubricate the sliding surfaces of the quick-
release systems (R&S EVSD1-Z20 Drone adapter DJI M300 RTK) with silicone spray
or similar.

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.

Handling batteries

Safe handling of batteries is described in "Handling batteries safely" on page 7. Main-
tenance information is provided here.

Keep the batteries clean and dry. If the terminals become soiled, clean them with a dry,
clean cloth.

Charging batteries

Charge the battery before using it for the first time. Following a long storage period, it
can be necessary to charge and discharge the battery several times to reach full
capacity. The battery can only be charged outside the R&S EVSD1000.

For information on replacing batteries, see "Replacing batteries" on page 30.

Look up the following details in the data sheet:
® Charging conditions
® Recharging interval to avoid deep discharge

Storing batteries
Ideally, store the battery in the product and follow the instructions in "Storage"
on page 354. Otherwise, observe the following rules:

® Prevent short-circuiting of the batteries, which can happen if batteries touch each
other or come into contact with metallic objects in the storage container. As storage
container, you can use the product packaging.

® Do not expose to direct sunlight.
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10.2

Disposal

® Store the battery at room temperature.
® Store the battery at a state of charge between 50 % and 70 %.

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 of 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 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.

Disposing of batteries

A product that contains a battery cannot be disposed of in the normal household waste
after it has come to the end of its service life. It is labeled as follows:

Figure 10-2: Disposal information in line with EU battery directive
Dispose of batteries as specified by the local waste disposal agency. Alternatively, you
can contact the Rohde & Schwarz local service representative.

For information on returning batteries to Rohde & Schwarz subsidiaries, see "Handling
batteries safely" on page 7.
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11 Transporting

If you need to transport the instrument to another location, consider the following.

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.
Transport altitude

The maximum transport altitude without pressure compensation is specified in the data
sheet.
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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
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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 1M11Y 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 Temp[°C] Temperature on R&S EVSD1000 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

MsglLen[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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Dimensions for drone adapter

E Reference: Dimensions

E.1 Instrument dimensions
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Figure E-2: Instrument dimensions (front view)

E.2 Dimensions for drone adapter

The R&S EVSD1000 is equipped with a mechanical adapter on its top panel to mount
it to a drone.
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Dimensions for drone adapter

To mount the R&S EVSD1000 on a customer-specific drone, create a customized
adapter according to the following dimensions.

@ 54

62,94

Figure E-3: Drone dimensions for adapter (top view)

Center of gravity

The center of gravity of the R&S EVSD1000 lies within the area indicated by @25 in
Figure E-3. It remains within that area even if the optional components R&S EVSD1-21
Battery pack or R&S EVSD1-Z5 Data-link-module (Wi-Fi) are installed.

When creating a customized drone or antenna adapter, use the following drilling tem-
plate to design the required holes for the fixed adapter of the R&S EVSD1000. Make
sure to align the vertical or horizontal lines with the direction of flight.
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Dimensions for drone adapter

o

Figure E-4: Drilling template for antenna and drone adapter
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R&S EVSD1-Z3 V/UHF antenna dimensions

E.3 R&S EVSD1-Z3 V/IUHF antenna dimensions

@39

377

Figure E-5: R&S EVSD1-Z3 V/UHF antenna dimensions and fixing points
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R&S EVSD1-Z6 GNSS RTK device dimensions

E.4 R&S EVSD1-Z6 GNSS RTK device dimensions
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Figure E-6: R&S EVSD1-Z6 GNSS RTK device (rover)
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R&S EVSD1-Z6 GNSS RTK device dimensions
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Figure E-7: R&S EVSD1-Z6 GNSS RTK device (base)
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List of commands

AMFREQ_OFFSET_TXT e e e e 299
AMFREQ _OFFSET _TX A2 ettt et 299
AMFREQ_OFFSET_TX2.....iiiiiii e 299
AMFREQ _OFFSET _TX27. . e e e e 299

AMMOD240
AUTOKALSTATUS

CLEARERRORLOG...... ..t e 252
COM_TF2F_MEASMODE...... ..ttt e e 299
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COM_AF2F_MEASMODE?. .....veeeeeeeeveeeeeeeee e eee e eeseees e eee e s eeeeeeessee e s s eeseeeee s s seeeees e eeeseeeeseeeeseeeesee 299
COM_DEFAULT_FREQSTEP...

COM_DEFAULT _FREQSTEP?. ... eovooeeeeeeeeeeoee e eee e seee e s essee s esee e s s s ses e eessee e s ess e ees e eees e eeseeenee 300
COM_DEMOD._BW _TF .ooeeeevee e eeee e ee e e ees e e eee e s e eseeee s e sseseeseseee s s seeeeeseeesseeee s eeeseesesee 300
COM_DEMOD._BW_TF 2. eeeee e e ee s essseessesesssee s s ees s essse e s s eesseeesseaeseeeees e essseeeeseeesseesesee 300
COM _DEMOD._BW._2F ... oo e e ee e e e s e e s e e e e e s e s e e es e s e ees e eeneeesereoe 300
COM_DEMOD._BW_2F ... eeeeeeeeeee e eeeee e e e eeeeee e s eeeseees s e s s eeseseseseesseeeee s eeseeeeeseseeeseeseseoe 300
COM_TONEFREQ. TKOTKZ.... oo eeeeeeeeeeeseeesseess e esssesessesesseses e esseees s eseeeeeseeeeseseesseeesseeesseseesens 300
COM_TONEFREQ. TKOTK2?. oo e eee e eee e s s e s e s ee s ee s e s eeseeeseeeeeseeeseeeesee 300
COM_TRIG_EDGE .....ooveoeeeeeeeeeeeeeeeeeeee e e eee e eeseeeee s seeeee s e sseeee s e seeesee e ees s eee e eeeeeeseeesseeeeseeesseeeseone 301
COM_TRIG_EDGE? ..o veoeeveeeeeeeeeeeeeeeeee e e eeeeeeessaeeess e eseseee s eesseeeeseseeseeeses e ees s ees e esseees e ess e eeseeess e eeseene 301
COM_TRIG_SOURCE ... oo eeee oo e s e e et s e s e e s e s ee e e e ees e s e eee e e e e e ee e s
COM_TRIG_SOURCE?..

DICLR oo oo eee e e ee e e e e e s e e e s e e s e e e ee e s e s e et ee et s et e et e e s eer e
DICRS oo e e e et e et e e ettt e et e e
D0 v e e e ettt et e et et e e e e e oo et e e e e
DD oo eee e e e e ettt ee et e et ee st r e e e r e
31V 1) c 1< ST
DEMODE._GS7-..ooveoeeeeeeeeeeeeee e e e e eeeeee e e e ee e ees e e e s ees e e s e ee e s e s e e e e e eee s e ee s ee e e e e e eneees 265
DEMODE_LLZ...

3=V 1) 12350 258
DIST_99B0......vveoeveeeeeeeeeeeeeeeeeeee s eee e e eeeeee e e see e e es s e e e ee s eeeeeeese e e e e e ee e ee et e e ees oo e s ees e s 295
DULAPPID ... oo see e ee e e e e e e e e e e e e et ee s e e e s e s 243
DUEBAUDRATE ..o eeeeeeeeeee e e s ee e e s e e s e e e s e e s e e s e e e e s e e e ee s es s ees e es e ees e eenens 243
DUEINTERFACE ... eeeeeeee e seeeees e esee e s s ee e e e e ee s ee e ee s ee e e e ees e ees s ees e eee s eeeseeeseeeees 243
DUEKEY oo eee e e e e ee e s e e e s e s e e e e e e e st ee e et e et e et s e et eee e en e 243
DL START oot e e e e e e e e e e e e e e e e et s e e e es e 341
DL STOP ..ottt e e ee e e e s e e et e e et e e e e et e e e st r e e 341

FET ATTIMODE ... ee e e e e s e s eee s eee et ee s eeeseeeeeeee 331
FET _ATTIMODE?. ... oo 331
FET BB _IF_BW_KHZ. ..ot ee e
FFT_BB_IF_BW_KHZ?...

FFT_FREQ_CENTER ... ovoooeooeee oo oo e oo
FFT _FREQ_CENTER?. ... oo ee e e ee e ee e 332
FFT FREQ_SPAN ... eeeee e eeeeeeeee e eeeeeeeeeeeee e s e ee s e e e e e e s e s e eeeeeeeees e eee e eeeeseeeeeseeeeesenes 332
FFT _FREQ_USPAN? ... oo, 332
FFT _FREQLSTART ... ee oo ee e eee e 332
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FET _FREQL START?. oo eee e ee e e e e eeee e e ese e e e e s e s e s ee s e e s e e e e s ee e e s ees e ee s eee e 332
FFT_FREQRF....

T e =TSO 333
FET _FREQSTOP. ... eeee e eee e e e eee e e s e se e e e e s ee s eee s ee s e e s esee s ee e s s e ee s e sseeees e eesreeeereoe 333
FET _FREQSTOP?. oo eee e eeee e e e eeeee e ee s s e ees s ee s e ees s ee s e e s ees e ees e e s e ees e eesseeees e eesseseesenne 333
ST e = 1< =T OO 336
FET_GRID_YRANGE_DB....... oo ioveoeeeeeoeeeeeeeeeeeeeeeeeeeseeee s eeseeees e ees e essseees s eesseeeeseeesseeees e eesseeeeseseesseesesee 333
FET _GRID_YRANGE_DB?.....ooveoeeveeeseeeeeeeeseeeeeseeesseese s eeseeeseeess s ess s esseeesseeeeseeeseeeees s ees s eeseeesseseesee 333
FET IF_BW _KHZ oo e e e s e s e e e e s e e e e e e s e e s e s e ees e eee e ses e 333
FET _IF_BW_KHZ2 oo s e s e e e ee e ee e e et e s e e s eee s ee s eeeeeesesee 333
FET _RESBW_AUTO . ...oovoeeeeeeeeeeeeeeeeeeeeeseeeee e eessseees e essseeees e eesseeeesseesseseessees s ees e ess e ees s essseeseesesseeesens 334
FET _RESBW._ AUTO?. . ovoeeeeeeeeeeeeeeeeeeeeeeeeeeee e seee s s e e s e e e e ees e ee s es e e s s e s ee s ses e ees e ees e eese s 334
FFT_RESBW_FIX_KHZ..

FET _RESBW_FIX_KHZ?1 oo eeee e seeeeeseeeesseees e s e ees e e ses e s eess e s s eesseees s ees e eesseeessesessenees 334
FET _TRACE_AVRGCOUNT ... oo e eeeee e e ee e e e s e e ees e e s e e s e e s e s eeeeeeseeeeeeeees 335
FET_TRACE_AVRGCOUNT?......veoeeeeeeeeoeeeeeee e eeeeeeeeeeeseeeeeeseeeees e e seseesseeesseseeeseseesesees s esseseeseeesseeeseeeees 335
FET _TRACE_IMODE? ... vvoeeveoeeeeeeeeeeeeseeeeeseseesseeees e esssees s se s ees e e sssees e ees e eesseeesseees s eeseees s eessesesseneees 335
=18 S Y X0 =0 0) =3O 335
FILTER _GS_RESIDFM.......cooiveeieeeoeeeeeeeseeeeseeseseeseseeeeesseseeseseeseeseeseeesseesesssesesseseessesesseseesseeessesseseesesseesseeeees 269
FILTER _GS_RESIDFM?.....ooveooeveoeeeeeeeeeeeeeeeeeeeeseeseeeesseseessseesesseessesessssesssesesssseessesessesees s essesessesesseeeeseeeees 269
FILTER LLZ RESIDFM....ocooeveooeeeeeeeeee oo eeeeeeeeeeeeseeeesesseee e e ees e e essees e e e s eeeeeeesesees e eeseseeeeeeseeeseeeees 262
FILTER _LLZ_ RESIDFM?....oovvooeeeoeeeeeeeeeeeeeeeee e eeeeeeeseeseeeeseeseeeeeseeessseseesseeessesesesesesseeeessees s eeseesesseeeseeeees 262

FSCAN_FREQCENTER ........oovveeoeeeee oo oo eeeeeeeeeeeeeeee e eeeee e e ees e eee e eeee e 322
FSCAN_FREQCENTER?. ......ovveeeeveeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeseeeeeeseseeeeseeeeeseeeeeee s eees s eeeseeeeeeseeeeeseeeeeeeeeee 322
FSCAN_FREQSPAN..........o oo eeeeeeeeeeeeee oo s eeeee oo 322
FSCAN_FREQSPAN?. ... oo eeee e e oo ee e s et e e eeee e eee oo 322
FSCAN_FREQSTART .....eooeeveeeeeeeeeeeeeeeeeeseeeeses e eeeeeeeeeeeseeeeeeeeeeeseeeseeeeeeeeeseeeeeeeseeeeeeseeeeeeseeeeesseeeeseeesesees 323
FSCAN_FREQSTART?. ... oo eee oo 323
FSCAN_FREQSTOP........oeeeooeeeeee oo ee e e ee e e e s eee e s e 323
FSCAN_FREQSTOP?....... oo eeeeeeee e ee e eeseeeee s e s s e s es e s ee s e ese s eee e eees e eeeseeeeeeee 323
FSCAN_GETSPECT ... eee oo
FSCAN_GRID_YRANGE_DB...
FSCAN_GRID_YRANGE_DB?......oooveeeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeeeeeseeesesseeeesseeeees s eesseseeesseeeesseeeesseeeesesee 323
FSCAN_REFLEVEL ... oo 323
FSCAN_REFLEVEL?......oeeeeeeeee oot eeee e eee e ee oo eee e 323
FSCAN_RES. BW......oovveoieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesseeeeeesee e seeeee s e e e s s ees e eesseeeees e e eseeeeeseeeeeeesee 324
FSCAN_RES BW?....o..ooooeeeeeeeee oo ee oo 324
FSCAN_RESBW_AUTO ... eeeee e ee e eee e ee e 324
FSCAN_RESBW_AUTO?. ..o eeeee e eee s eeseeeee s eeee e ee s es e seseeeeeseeeeeseeeeesseee 324
FSCAN_TRACE_AVRGCOUNT ...t ee oo, 325
FSCAN_TRACE_AVRGCOUNT?. ...t eeeeeeeeeee e eeeeee e eeeee s eee e, 325
FSCAN_TRACE._ MODE............oeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeees e e e seeeeee s eeeseaeeee s eees e seseeeseeeseeeseseees 324
FSCAN_TRACE_MODE?..........oooooo oo e e oo eeee e eeee e 324
FSINGLE ... e e 274
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GBAS:ATTIMODE ... .o bbb 310

GBASIATTMODE?. ... bbb ea e s ne e 310
GBAS:BUFFER_RUNPAUSE ........oo ottt ene s 310
GBAS:BUFFER_RUNPAUSE?........ccoiiiiiiii i 310
GBAS:EVM_ANGLE_NORM. ...ttt s s 311
GBAS:EVM_ANGLE_NORM?......oeee e 311
GBASIEVM?....c e 314
GBASIFAILEDMSGS?.......eii e e e e 314
GBASIFIMEASTY ...ttt 311
GBASIFREQRF ... s 312
GBASIFREQRF ... e 312
GBASIGBASBERT? ... e e 314
GBAS:GBASID?....

GBASIGETMDER ... e
GBASIGETMEAS ...ttt e e e e e r e e e et
GBAS:GRAPH_TOLOGG. .. ...t 317
GBAS:GRAPH_TOLOGG?.....eciii s e e e 317
GBS ILEV . ettt e e e e nneas 312
GBASLOGSLOTS ... e
GBAS:MSG_TOLOGG....

GBASIMSG_TOLOGG?.......iieeieeieee e et 317
GBASIPEAKLEV?.....ce e 318
GBASIPPSLOCKED?...... e e e e 318
GBASIRESETBER..... .o ettt 319
GBAS:SCREENVIEW. ... e s 312

GET K2 KOsttt 303
BET K2 K 2e et e e e e e e eeeeeene 303
T3 < T (0TSO 303
GET KB AK2: oottt e oo 303
GET KA KOs e st eee s ee e e e s e e eeeeeeeeeeeeeeeseeene 303
GET KA K.t 303
GET _MEASFREQ. ......veeoeeeeee oo eeee e e e e oo e e ee e eeeee oo 304
GET_ONE_AMFREQ 1 0urveoooeeeeoeeeeeoeeeeeeeeeeseee e e e s ee s ses oo eeeeeseeeeeeeseeeeeeeseeeeeesseeeesseeesesenes 304
GET_ONE_AMFREQ_1_ 2. oo 304
GET_ONE_AMMOD_1_0..coooevooeeeeeeeeeee oo eeee e ee e eeeeeeeeeee e, 304
GET_ONE_AMMOD_ 1 2. eeee e e s e e e eses e s ee e eee s eeeseeeeeeseeeeeereeeeeees 304
GET_ONE_SINAD _1_ 0. 305
GET_ONE_SINAD 120t 305
GET_ONE_THD 1.0

GET_ONE_THD 1 2.
GET_THD TKO.. e eee e
GET_THD_ TKZ. oot s e e ee e s e eeeeeeeeeeeeeeeeeene
GET_TXA_AMEREQL T 0....oooooeoeeeeeeeeeee oo 306
GET_TXT_AMEREQL T 2. eeee e 306
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GET_TXA_AMMOD _1_ 0.
GET_TX1_AMMOD_1_2....
GET_TXA_LEVEL oo e eee e eee e e e e e s ee e eseeeeeeseeeeeeseeeeeseeene
GET_TX1_MEASFREQL.....o..coooveeeoeeee oo
GET_TXA_SINAD 101 e ee e eee e e eeeee e,
GET_TXA_SINAD 1 211t s e ee s e ees e s e ee e eees e e s eeeseeeeeereeeenees
GET_TXA_THD T 0noeeooeeeeeee oo
GET_TXA_THD 1 21
GET_TX2 AMFREQL 1 0. eeeeeeeeeeeeeeeeeeesee e se e eeeseseeesee e e e eeee s eee s e eseeeeesseeeeeeeeeeee
GET_TX2 AMFREQL T 2.
GET_TX2 AMMOD _1_ 0.t ee oo ee e ee e
GET_TX2 AMMOD 1211 eeee e s s ee e e e e es e eeeeeeee
GET_TX2_LEVEL............
GET_TX2_MEASFREQ

GET_TX2 SINAD 1 01 eeeeeee e e eeeeeeseeeeeee s eee e e seseeeeeeeeee e eee s sees s eeeseeeeeereeseeees
GET_TX2 SINAD 121 oo eee e,
GET_TX2 THD 1 0neeooeeeeee oo e ee e
GET_TX2 THD 1 21 e s ee s eee e s eeeeeeeee
GETACTIVELIST .o
GETDATA_FROM_ACTIVELIST...
GETDATADEF ... oo eeeee e es e e e s e e e e e e s e e e e s e s eeeseeeeeseeee
GETDATASET oo e e oo

GETERRORLOG. ...ttt se e e n et e e e ne s e e e e sne e e e sneene e
GETFREEMEMORY ..ot
GETGPSGPBOD........ciiiii e e e
GETGPSGPGGA...
GETGPSGPGLL. ...
GETGPSGPGSA.......c e
GETGPSGPGSV......coi e ettt ettt e e e een e e e
GETGPSGPHDT ...t e e b e b b
GETGPSGPRMC ... e e e e
GETGPSGPTREF ...ttt e e e e r e e e e e
GETGPSGPVBW......oiiiii bbb bbb
GETGPSGPVTG.....c bbb s
GETGPSGPXTE ... ettt et e e e r e eeene e nas
GETGPSGPZDA. ... e bbb
GETGPSUNDULATION...
GETHOSTNAME ... et e e e e e e s e et e sme e e e sm e e e e e ne e e reeneeneas
GETKALSTATUS . ... e bbb
GETLISTDATA. ..o h e b e b a e s ee e s b e s ae e e e sae e sre s
GETLISTSIZE.......c.c ettt r e e e e e e e e e e e e e eme e e e e e ne e
GETMDER ... bbb e
GETMEAS ... et
GETNRPPOW....
GETNRPTYPE......o bbb bbb e
GETOPTIONS ... e e e bbb
GETTEMP.... ettt ettt e ettt e e st
GETUNCAL ... bbb bbb et
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GS_CARRIER_THRESHOLD DB...........ooovooeooveeoeoeeeeeeeeee oo seeeeeeeeeeeeeeeee oo eeee oo
GS_CARRIER_THRESHOLD_DB?....

GS_DEFAULT _FREQSTEP. ....cooeeeeeteeeeeeeeeeeeseeeeeeeeeeeeeeeeseeeeeeseeseeeeseeeeeseeeeeseseeeeeseeseesseeeeeesseeeee s eeesseeeeee
GS_DEFAULT_FREQSTEP?......oovoooeoeeee oo eeeee e 266
GS_DEM_AF2F_BW.....oooeeeeeeeeeeeeee oo ee e ee e e oo eeeeee e 266
GBS _DEM_AF2F_BW?2....oeeeeeeeeeeeeeeeeeee e eeeeeeee e ee e e e s s e e eeseees e e e e e ee s e eseeeeeseeeeesseeeeseeeeeee 266
GS_DEM _ID_BW. oo 266
GS_DEM _ID_BW?2...eooeeeeeee oo e eeee e 266
GS_DEM_ID_WIDE_BW......oooveoooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeeeeseeseseseseseseseeeseeeeeeseseeeeseeeeeesseeeeesseeeesseeeesees 267
GS_DEM_ID_WIDE_BW?.... oo, 267
GS_DEM_WIDE_BW.......oovooooeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeee e eeeeeeeeeeee e e eeeeseee e eeeee e eeeee e 267
GS_DEM _WIDE_BW?.....ooeooeeeeeeeeeeeeeeeeeeeeeeeee e e es e see s e s s ees e s e e eeee s eseeeeeseeeeeseeeeeeeeeeeee 267
GS_DEMFREQS_OFFSET_1F....

GS_DEMFREQS._ OFFSET_1F 2. eeeeeeeeeee e eeeee e eeee e eeeeeeees e ee s eesee e, 268
GS_DEMFREQS_OFFSET_AUTOMAN.........oveeeeeeeeeeeeeseeseeeeeeeseeeeeeseeeeesseeeesse s essseeeeeeseeesseseeeseeee 267
GS_DEMFREQS_OFFSET_AUTOMAN?.......ooooioeoeeeeee oo 267
GS_DEMFREQS_OFFSET_LOWERFREQ............civeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeseeeeeeseeeeeeseee s 268
GS_DEMFREQS_OFFSET_LOWERFREQ?.........coiveeeeieeeeoeeeeeeeeeeeeeeeeeeseeeeseeeseseeseesseeeeesseeeeseseeeeeeseeeeeee 268
GS_DEMFREQS_OFFSET_UPPERFREQL............ooveoieveeeeeeeeeoeeeeeeeeeeeeeeseeeeseeeee oo eeeee e,
GS_DEMFREQS_OFFSET_UPPERFREQ?.

B 1D STAT et et e et ee e

B ID STATZ oo 269
GS_START_FINDCARRIER..........cooeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeseeeeee e eeeeeeeeeeeee e ee e ee e eeeeeee s 269
GBS _TRIG_EDGE ... .eeeoeeveeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeee e e s e e e s ee s e e seseees e e ee e eeeseeeseee s eeeseeeeeereeeeeees 269
GS_TRIG_EDGE?. ..o e, 269
GS_TRIG_SOURGCE ...ttt eeee e
GS_TRIG_SOURCE?..

HELP? oo 353
ID_DASH_LENGTH.....oeveeeeeeee oo eee oo ee e es e eee e eeeee e, 278
ID_ DOT _LENGTH.oecoeeeeeeeee e e ee e e see e e e s e e e e eee e e e e es e eeeeeeeseeeeeee 278
ID_DOTDASH_GAP....o..oooeeeeeeeee oo 278
ID_FA00_ DASHLEN. ... oo e e ee e 286
ID_FA00_ GAP.....oeeeeeeeeeee oo e e s oo e e e e s et e e et eeeree 287
ID_FA300_DASHLEN. ... oo oo 286
ID_FA300_DOTLEN. ... e eeeee e e e ee e ee oo s ee e ee e 287
ID_FAB00_GAP oo e ee oo e e s e e s s ee e 287
ID_FB000_DOTLEN. ... ee oo e oo ee e eeee e 287
ID_F3000_GAP........

ID_LETTER_GAP

ID_PERIOD ...
IFSPECT ATTMODE..........cooeeeeeeeeee oo eee oo ee e e ee e eee e eee e 327
IFSPECT _FREQ.SPAN ... oecooeeeeoeeeeeeeeeeeeeeeeeeeeeeesseeeeeseeeeeeeeeeeeeseeeeeeseeeeeeeseeeeseeeeeeeeeeeeeseeeeeseeeeeseeeeserees 327
IFSPECT _FREQ_SPAN?. ...ooo..oooeoooeeeeeee oo 327
IFSPECT FREQRF .......oeveeeeeee oo eeeee e eee e ee e ee e oo e e e e ee e eee e eeeee oo 327
IFSPECT _FREQRF?......ovveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeee e eeeses e eeseeeees s ees s eees s eeeseeeeseseeeeeeseeeeeeeeeeee 327
IFSPECT _GETSPECT ..o eee e 330
IFSPECT_GRID_YRANGE_DB.........oocoooveeooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees e eee e ee e ee e 327
IFSPECT_GRID_YRANGE_DB?........ocooieeeoeeeeeeeeeeeeeeeeeeeeeeseeeeeeeseeeeesseeeesseeeeeseeeeeesseeeeeesseeeesseesesseeeesesee 327
IFSPECT REFLEVEL ... 328
IFSPECT REFLEVEL?..o...ooeeeeeeeeeeee oo ees e ee e 328

User Manual 1179.5624.02 — 02 380



R&S®EVSD1000 List of commands

IFSPECT _RES_BW....ooveoeeveoeeeeeeeeeeeseeeesseeeeseeeeeeesessseeees e eseseeeeseeees s eeseee s s ees s e s s e ssees s ese s eeseeeeeseeeeee 328

IESPECT _RES _BWW 2. e 328
IFSPECT_RESBW _AUTO......iiiiiiiiece et 328
IFSPECT_RESBW_AUTO? ... b 328
IFSPECT_TRACE_AVRGCOUNT ...t s 329
IFSPECT_TRACE_AVRGCOUNT ...ttt 329
IFSPECT_TRACE_MODE ... ..ot 329
IFSPECT_TRACE_MODE?.......oi e e 329
L AP O PSR RTRT 253

A 7 e e e R et R e et et e et e e e R e e r e ne e nas 312

LLZ_CARRIER_THRESHOLD DB........vveoooveeeeeeeeeeoeesseeeseeeeseseseseeesssessseseessessseaessesesseeesesesseesessesesseneees 259
LLZ_CARRIER_THRESHOLD _DB?........cooivveeeeeeeeeeeeeereeeeeeeeeseeeeeeseeeesesseeeeeeseeeesesseeeeesseeesesseesseseseeeeseeenees 259
LLZ_ DEFAULT_FREQSTEP ....ooeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeesseeseeeeeseeeesseseessesesseseeesesesseseeseeeesseeeseesesseeeseeeees 259
LLZ DEFAULT_FREQSTEP? ..o eveoeeeeeeeeeeoeeeeeeeeeeeeseeeesseseessseesseseesseeassssesssesesseseessesessssaesseesseseseesesseeeseeeees 259
LLZ DEM_1F2F_BW...

LLZ DEM_TF2F_BW? .. eooeveeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeesssee e s eseseees e e e ees e ee s ees e e s s e seees s eee s ee s eee s eesee 260
LLZ DEM_ID_ BW.ooeoeeoeeeeeeeeeeeeeeeeeeeeeseeeeeseseesseseeseseesseeee s ese e ees e ees e ees e eeseeeseeeesseees s eeseeeeseeesseeeseeeees 259
LLZ DEM_ID_ BW 2. oo eeeee e eeee s eee s eee e s ee e s e e s e e s e e s e e ees e e e s eee e e e 259
LLZ DEM_ID_WIDE_BW.....eeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees s eeseeeesseeesseeesseseeseeeeeseseesseeesesese s eseeeeseseessreees 260
LLZ DEM_ID_WIDE_BW?2....eeeoeveeeeeeeeeeeeseeeeeeeeesseeeeseeeesseseesseeessesees s esessees s esseseesseeeseseee s esssseesseessreees 260
LLZ DEM_WIDE_BW...veooevooeeeee e eeeeeeeese e e e e esee e s e se s ees e s ees e e e s e s e s e e s e e eeseeeeseeesee 260
LLZ DEM_WIDE_BW?....co v eeeeeeeeeeeeeeeeeeeee e s esseeeeeseeseseeesesee s eeseees s eeseeees s eeseees s eee s eeseeeeeseeseee 260
LLZ DEMFREQS._OFFSET _AF .. vooooveoeeeeeeeeeeeeeoeeeseeeeseeesseseessseesssseesseesseseesseesssseeeseesssseaeseessseeseseeesseees 261
LLZ DEMFREQS_OFFSET_F2...eeooeeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeesseeeeesseeeeesseeeees s seeseseeseseeeeeseeeeeeeeeee 261
LLZ_DEMFREQS_OFFSET_AUTOMAN.......vveteeveeeeeeeeeeoeeseeeeeseeeeseesesseessseeesseeesssesesseesssseeesseeeseesesseessees
LLZ DEMFREQS_OFFSET_AUTOMAN?....

LLZ DEMFREQS_OFFSET_LOWERFREQ.........v.c.ooveeeeeeeeeoeeseeeeeeseeeeeessseeeesseeeesseeessesesesseseeeesssseessseeeen
LLZ_DEMFREQS_OFFSET_LOWERFREQ?.........ovveeeeeeeeeeeeeseeeeseeeeesesessseoseseesesseesssssesseeessesessessseesesseeen 261
LLZ DEMFREQS_OFFSET_UPPERFREQL..........ovveeoeeeeeeeseeeseseeeeeseeeeeeeeeeeeeeeeeeeeseeseeseeeeeeseeseeeeeeseeeseeseees 262
LLZ DEMFREQS_OFFSET _UPPERFREQ?.......vocooveeeeeeeeeseseeseoeeeseseeseeeseseessseeseseessseeseseesssesseseesssesessens 262
LLZ ID STAT et eee e e e ee e e ee e ee e ee s ee e e e e e e s e e s e s e e e s e e e s eee e 262
LLZ 1D STAT 1o eeeeeeeeeeeeeeeeeee e e e e eeeeees s e ee e ee s es e ee s e ee s ee s eees e ee s e e e s ee s e e e s ee s eee s ees e eee s ees e 262
LLZ_START_FINDCARRIER

LLZ_ TRIG_EDGE .-...eeeeeve e oo eee e eeeeeee e e eeese e s e e s s e s e e s e eee s e e s eee e e e s eee s e s eee s s s eeeseeesneees
LLZ_ TRIG_EDGE? ... evveeeveeeeeeeeeeees e eseeeeessesees s e ssseessseessesaeseseee s ees s ee s ees e es s ees s eeseseee s ees e eeeseeesreees 263
LLZ TRIG_SOURGCE ........eeoetveeeeeeeeeeeeeeeeeeeeeeeeee e eeseeee e e e s eeeeeees s eees e eeeeseeeeeeseeeeeseeeeeeees 263
LLZ_ TRIG_SOURCE?.....oecoeeeoeveoeeeeeeeeeeeee e eeeee e e e eeee e ees e e e s e see e s s e s e e s ees e e ees e ss e seseeesseeeseene 263
L e e e e ettt ettt e e s e e e e et e s et e et e e eer e 242
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MB_DEFAULT _FREQSTEP. ... veoeveeeeeeeeeeeeeeeeeeseeeeesesessseeesssessseeeesesesssesesseeesseeess s sesseesesseeesseesssesessesssees 283
MB_DEFAULT _FREQSTEP?....oveoeveoeeeeeeeeeeeeeeeeeseeseseessseeeessessseeeessseessesessseessaeesssesessesesseeessseeseesesseessees 283
IMB_DEM._ BW.....o oo oo eeeeeeees e eee e e eee e e s e s e e e e e e e e e e ee e e e e s e e s e s ee s eereene 283
IMB_DEM_BW 2. e eeeeee e eee e e e ees e e s e e s e e e e e e e s ee et e e ees e s s ees e s ees e 283
MB_TRIG_EDGE . .....veoeveeeeeeeeeseoeeeeeeeeeeeeeseseesseeee s e s s eseesees s eeeseseeseeees e eeseeees s ees e es e eeseesess e eeseeresseeeseone 283
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