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About this Manual

1 Preface

1.1 About this Manual

This operating manual provides all the information specific to the Avionics options.
All general instrument functions and settings common to all applications and operating
modes are described in the main R&S SMBYV operating manual.

The main focus in this manual is on the provided settings and the tasks required to
generate a signal. The following topics are included:

® Welcome to the Avionics options R&S SMBV-K111/-K151/-K152/-K1153
Introduction to and getting familiar with the options

® About the Avionics options
Background information on basic terms and principles in the context of the signal
generation

e GBAS/ILS/ VOR/ DME Configuration and Settings
A concise description of all functions and settings available to configure signal gen-
eration with their corresponding remote control command for the specific standard

® Remote Control Commands
Remote commands required to configure and perform signal generation in a
remote environment, sorted by tasks
(Commands required to set up the instrument or to perform common tasks on the
instrument are provided in the main R&S SMBV operating manual)
Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

® Annex
Reference material

® List of remote commands
Alphabetical list of all remote commands described in the manual

® |ndex

Contents and scope

This description assumes R&S SMBYV equipped with all availabe options. Depending
on your model and the installed options, some of the functions may not be available on
your instrument.

Notes on screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as much as possible of the provided functions and
possible interdependencies between parameters. The shown values may not represent
realistic usage scenarios.

Operating Manual 1176.8600.02 — 08 7
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Documentation Overview

The screenshots usually show a fully equipped product, that is: with all options instal-
led. Thus, some functions shown in the screenshots may not be available in your par-
ticular product configuration.

1.2 Documentation Overview

This section provides an overview of the R&S SMBV user documentation. Unless
specified otherwise, you find the documents on the R&S SMBYV product page at:

www.rohde-schwarz.com/manual/smbv100a

1.2.1 Quick Start Guide Manual

Introduces the R&S SMBV and describes how to set up and start working with the
product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc. A printed version is delivered with the instrument.

1.2.2 Operating Manual and Help

Separate manuals for the base unit and the software options are provided for down-
load:

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

e Software option manual
Contains the description of the specific functions of an option. Basic information on
operating the R&S SMBYV is not included.

The contents of the user manuals are available as help in the R&S SMBV. The help
offers quick, context-sensitive access to the complete information for the base unit and
the software options.

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

1.2.3 Service Manual

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

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS, https://gloris.rohde-schwarz.com).

Operating Manual 1176.8600.02 — 08 8
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1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

Documentation Overview

Instrument Security Procedures

Deals with security issues when working with the R&S SMBV in secure areas. It is
available for download on the Internet.

Basic Safety Instructions

Contains safety instructions, operating conditions and further important information.
The printed document is delivered with the instrument.

Data Sheets and Brochures
The data sheet contains the technical specifications of the R&S SMBV. It also lists the
options 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/smbv100a

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 open source acknowledgment document provides verbatim license texts of the
used open source software.

See www.rohde-schwarz.com/firmware/smbv100a

Application Notes, Application Cards, White Papers, etc.

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

See www.rohde-schwarz.com/application/smbv100a.

Operating Manual 1176.8600.02 — 08 9
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2 Welcome to the Avionics Options

The GBAS option

The R&S SMBV-K111 is a firmware application that adds functionality to generate sig-
nals in accordance with the Ground Based Augmentation System (GBAS).

The most important R&S SMBV-K111 features at a glance:

® Generation of the VHF Data Broadcast (VDB) Signal-in-Space signal transmitted
from the GBAS ground subsystem to the airborne subsystem

® User-definable transmission band and support of single and multiple frequency
transmission (up to 11 frequency channels simultaneously), for example for adja-
cent channel emissions measurements

® Configuration of GBAS application data, for example the parameters of message
type 2 and 4, incl. the Final Approach Segment (FAS) data definition and Terminal
Area Path (TAP) data

® Import of differential Global Navigation Satellite System (GNSS) data (message
type 1 and 11)

® Encoding, timing and power settings according to the specification RTCA
DO-246D.

Real-time signal changes for the flight navigation standards ILS, VOR and DME

Changing a parameter in the standards causes an instant signal change in the

R&S SMBV without a measurement cycle to calculate the RMS value of the baseband
signal in order to set the correct RF level. If the standards are switched ON for the first
time, or after every subsequent ON/OFF sequence, the measurement cycle will take
place to determine the correct RF level. Every subsequent parameter change in the
standards is performed without another measurement cycle in order to provide a con-
tinuous signal output.

The ILS option

The R&S SMBV-K151 is a firmware application that adds functionality to generate sig-
nals in accordance with the ground-based instrument landing system (ILS). It provides
lateral and vertical guidance to an aircraft approaching and landing on a runway.

The most important R&S SMBV-K151 features at a glance:

® (Generation of glide slope, localizer and marker beacons signals

® Configuration of user definable carrier frequencies or selection of carrier frequen-
cies as defined by ICAO.

® Adjustable COM/ID settings.

The VOR option

The R&S SMBV-K152 is a firmware application that adds functionality to generate sig-
nals in accordance with the VHF Omni directional radio range radio navigation system.
It is used to determine the aircraft position by receiving radio signals from a network of
ground beacons.

Operating Manual 1176.8600.02 — 08 10
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2.1

Accessing the Avionics Dialog

The most important R&S SMBV-K152 features at a glance:

® Configuration of user definable carrier frequencies or selection of carrier frequen-
cies as defined by ICAO.

® User-defined position settings.
® Adjustable COM/ID settings.

The DME option

The R&S SMBV-K153 is a firmware application that adds functionality to generate sig-
nals in accordance with the distance measuring equipment (DME) for aircraft. It is used
to measure the slant range distance between the vessel and a fixed ground-based sta-
tion.

The most important R&S SMBV-K153 features at a glance:
® Generation of DME interrogation and reply signals.

® Configuration of user definable carrier frequencies or selection of carrier frequen-
cies as defined by ICAO.

® Adjustable COM/ID settings.

This operating manual contains a description of the functionality that the application
provides, including remote control operation.

All functions not discussed in this manual are the same as in the base software and
are described in the R&S SMBYV operating manual. The latest version is available at:

www.rohde-schwarz.com/manual/SMBV100A

Installation

You can find detailed installation instructions in the delivery of the option or in the
R&S SMBYV service manual.

Accessing the Avionics Dialog

To open the dialog with Avionics settings

» In the block diagram of the R&S SMBYV, select "Baseband > Avionic Standards" >
"GBAS"/"ILS"/"DME"/ "VOR".

A dialog box opens that displays the provided general settings of the selected stan-
dard.

The signal generation is not started immediately. To start signal generation with the
default settings, select "State > On".

Operating Manual 1176.8600.02 — 08 1"
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Scope

2.2 Scope

Tasks (in manual or remote operation) that are also performed in the base unit in the
same way are not described here.

In particular, it includes:

® Managing settings and data lists, like storing and loading settings, creating and
accessing data lists, or accessing files in a particular directory.

® [nformation on regular trigger, marker and clock signals and filter settings, if appro-
priate.

® General instrument configuration, such as configuring networks and remote opera-
tion
® Using the common status registers

For a description of such tasks, see the R&S SMBV operating manual.

Operating Manual 1176.8600.02 — 08 12
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Ground Based Augmentation System (GBAS)

3 About the Avionics Options

3.1

The following topics summarize some background information on the related avionics
standards. The provided overview information is intended as explanation of the used
terms and does not aim to be comprehensive.

Brief overview of the avionics standards

® Landing systems: ILS (Instrument Landing System), MLS (Microwave Landing
System)
Landing systems are ground-based approach systems that provide precision guid-
ance to an aircraft approaching and (blind) landing on a runway.

® Radio/Flight navigation systems: VOR (VHF Omnidirectional Radio), DME (Dis-
tance measuring equipment), TACAN (Tactical Air Navigation), ADF (Automatic
Direction Finder)
The radio navigation systems are aircraft systems that support the pilots to deter-
mine the aircraft positions and stay on course. These systems are more and more
obsolete. However, due to security reasons, these flight navigation systems are still
in use.

® Radar systems: RSR (En Route Surveillance Radar), ASR (Airport Surveillance
Radar), PAR (Precision Approach Radar), ASDE (Airport Surface Detection Equip-
ment), SSR (Secondary Surveillance Radar)
Radar systems are divided into two groups, primary (RSR, ASR, PAR and ASDE)
and secondary (SSR). The radar systems are used in air traffic control to mainly
detects and measures the position of aircraft, i.e. its range and bearing.

Ground Based Augmentation System (GBAS)

The R&S SMBV-K111 option enables you to define and configure the very high fre-
quency (VHF) Data Broadcast (VDB) Signal-in-Space transmitted from the Ground
Based Augmentation System (GBAS) ground subsystem to the airborne subsystem.
This implementation is in line with the specification RTCA DO-246D. The instrument
generates the GBAS signal at the physical layer and includes configuration of the
application data.

The GBAS is a ground based augmentation system that could among other things
enhance satellite navigation to provide a position estimation of less than one meter.
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 could replace the Instrument Landing System (ILS) and the
Microwave Landing System (MLS) in many applications.

GBAS components

The illustration on Figure 3-1 is a simplified representation of the GBAS three main
components:

® The GNSS satellite subsystem

Operating Manual 1176.8600.02 — 08 13
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Ground Based Augmentation System (GBAS)

® 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).
GNSS Satellites SHAS @ 6 Glonass
\ .
Reference
1] i 0 Receiver

s

@ GBAS Ground Station

o o

Figure 3-1: 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 receiver receives the GNSS navigation message, per-
forms pseudorange measurements and transmits 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 enco-
des this message 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 corrections parameters to
improve the navigation algorithms from GPS.

This list outlines the three signals transmitted between the components which are
referred 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

Operating Manual 1176.8600.02 — 08 14
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Ground Based Augmentation System (GBAS)

This firmware option enables you to generate the 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 117.975 MHz and carrier spacing of 25.0 kHz.

The R&S SMBYV supports the whole required frequency range; you can modulate the
VHF signal on any one of these carrier frequencies. Moreover, this firmware option
supports two frequency allocation modes, a single frequency and a multiple frequency
transmission.

When you chose the frequency allocation mode, consider the following:

® Single frequency mode is suitable to simulate the signal of up to eight VDB trans-
mitters modulated on the same carrier frequency.
The signal calculation is fast and optimized for time sensitive applications.
This mode is also the choice if the DUT or the analyzing equipment supports single
band decoding.

® Multiple frequency channels mode is suitable to allocate the VDB transmitters to
up to 8 out of 11 adjacent frequency channels.
The generated signal is optimized for reduced adjacent and co-channel interfer-
ence to neighboring systems. The setting time, however, increase significantly
compared to the single frequency mode.

Center frequency(MHz)
109.575 109.900 109925 109.950 109.975 110.000 110025 410050 410075 110400 110125

G31 G372 333 334 VGSS GSE || Gs7 G35 339 3310 || G31

5 -4 -3 -2 -1 0 1 2 E 4 5
Frequency MNumber

The frequency-related settings are split into several dialogs. To allocate the VDB in the
frequency domain, set the central frequency ("Status Bar > Frequency"), define the fre-
quency allocation mode ("GBAS > Multiple Frequency Channels") and use the VDB
transmitter configuration settings, see "Freq. Num" on page 28.

For step-by-step instruction, refer to Chapter 9.1, "Generating GBAS Signals with Sev-
eral Frequency Channels", on page 101.
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 3-2.
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Ground Based Augmentation System (GBAS)

500ms
Frames | [ | |
~
P ~
~
-~ ~
8VDBtimeslots |A|B|[C|D|E[F|G|H]
TS1_ — — _  TS8
—_ — —_—
- —_— — —_ —
—_ — —
Training .. FEC, fill bits,
/ sequence Application data ramp down \guard

L |< Message burst

62.5 ms time slot

Figure 3-2: 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 RTCA DO-246D defines the TDMA timing structure, including
timing budget of the VDB bursts, burst data contents and message encoding in great
details. The R&S SMBV generates the required training sequence, encodes the mes-
sage according to RTCA DO-246D and applies the D8PSK modulation automatically,
so that you can concentrate on the configuration of the mandatory application data.
Optional application data defined in RTCA DO-246D is beyond the scope of this imple-
mentation.

To allocate the VDB in the time domain, use the scheduling settings, see Chapter 4.3,
"Scheduling Settings", on page 30.

Refer to Figure 3-3 for illustration on how a multi-frequency TDMA scheduling is per-
formed in this implementation.
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Figure 3-3: Example of a multi frequency TDMA scheduling
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For step-by-step instruction, refer to Chapter 9.3, "Generating a GBAS Signal for VDB
Slot Detection", on page 103.

Power settings

In the R&S SMBYV, the following parameters have impact on the signal power of the
time slots:
® RF output power ("Status Bar > Level")
Defines the RMS level of the generated signal
® Relative power per time slot ("GABS > VDB Transmitters Configuration > VDB#
> Scheduling > Pow")
Sets the relative power of a VDB per time slot (TS).
® Power generation mode ("GBAS > Gated Power Mode")
Defines the way the absolute power of a VDB per time slot is calculated.
The absolute power of a single time slot depends on the power settings of the
remaining time slots.
See Example "Calculating the power per time slot in "Gated Power Mode > Off""
on page 17 and Example "Calculating the power per time slot in "Gated Power

Mode > On"" on page 18 for explanation on how the parameter "Gated Power
Mode" influence the calculation.

For step-by-step instruction, refer to Chapter 9.2, "Generating a GBAS Signal for
Receiver Sensitivity Tests", on page 102.

Example: Calculating the power per time slot in "Gated Power Mode > Off"
® "Level=-30dBm"
® "TS1 > State > On", relative power "TS1 > Pow(dB) = 0 dB"
e "TS3 > State > On", relative power "TS3 > Pow(dB) = 0 dB"
® "TS2/TS4/TS5/TS6/TS7/TS8 > State > Off"
"TS2/TS4/TS5/TS6/TS7/TS8 > Pow(dB) = -inf"

Power

Prot = Prss = -24dBm
,Level"=-30dBm 4+ - —-—-—"---—-————— - — — — — — — — — —
-inf -inf  -inf ;-inf ; -inf ¢ -inf

1 2 3 4 5 6 7 8 ttmeslots

The absolute power of both scheduled time slots is Prgq = P1g3 = -24 dBm.
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Example: Calculating the power per time slot in "Gated Power Mode > On"
® "Level =-30dBm"

® "TS1 > State > On", relative power "TS1 > Pow(dB) = 0 dB"

® "TS3 > State > On", relative power "TS3 > Pow(dB) = -3 dB"

® "TS2/TS4/TS5/TS6/TS7/TS8 > State > Off"
"TS2/TS4/TS5/TS6/TS7/TS8 > Pow(dB) = -inf"

Power
Prg1 = ,Level"=-30dBm 4—--———————————— — — — — — — — — — —
PTSQ =-33dBm

-inf -inf ;-inf ;-inf ;-inf ;-inf -
1 2 3 4 5 6 7 8 ttimeslots

The absolute power of the scheduled time slots is:
° PTS1 =-30dBm
L4 PTS3 =-33 dBm.

Supported message types

The GBAS specification RTCA DO-246D defines the following mandatory message
types. This implementation supports all required message types. Refer toTable 3-1 for
information on where to find the related settings.

Table 3-1: Overview of the required message types

Message type Description Related settings

1 Differential corrections Chapter 4.4.3, "Differential GNSS Parame-

100 sec smoothed pseudor- ters", on page 45

anges
2 GBAS related data Chapter 4.4.1, "Message Type 2 Parame-
ters", on page 32
4 Final Approach Segment "FAS Data Set" on page 39

(FAS) construction data

Terminal Area Path (TAP) "TAP Data Set" on page 43
construction data

1" Differential corrections Chapter 4.4.3, "Differential GNSS Parame-

30 sec smoothed pseudor- ters”, on page 45

anges

For step-by-step instruction, refer to Chapter 9.4, "Generating a GBAS Signal for Mes-
sage Format Detection", on page 104.
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3.2

Instrument Landing System (ILS)

Rohde&Schwarz solution for radio analysis

If your task requires verifications and measurements of GBAS installations on the
ground and in the air, consider to use the R&S®EVS300 ILS/VOR analyzer.

This instrument is a portable level and modulation analyzer. If equipped with the
required options, it is capable to perform VHF data link measurements on GBAS as
well as measurements on conventional ILS ground systems and VOR systems.

Instrument Landing System (ILS)

The instrument landing system is used during the landing approach and monitors the
correct approach path to the runway.

ILS-Glide Slope
90 Hz

¥
ILS-Localizer
150 Hz

ILS-Glide Slope
150 Hz

Figure 3-4: Approach navigation using instrument landing system (ILS) [1TMA193]

Ideal
Landing
Approach

An ILS system consists of three independent subsystems:

® A glide slope for vertical guidance.
® A localizer for horizontal guidance.
® (optional) marker beacons

Glide Slope

The glide slope transmitter is located near the end of the runway (nearest to the start of
the aircraft approach).

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 [1MA193].

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.
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Instrument Landing System (ILS)

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.

r ~

Localizer

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.[1MA193]

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 far to the left and must turn to
the right

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

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

Clearance

Marker Beacons

Marker beacon (MB) receivers are used for a rough distance measurement. They are
available only for some ILS installations.[1MA193]
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3.3

VHF Omni Directional Radio Range (VOR)

75mto 450 m
Ideal: 7.2 km

! Feel Operational:
' .. 6.5kmto 11.1 km

Runway
centerline

Inner
marker
3000 Hz

Middle|
marker
1300 Hz

threshold

Figure 3-5: 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.[1TMA193]

Both visual (color of the marker beacon) and audio tone identification is supported for
determining which marker has been flown over. The audio/visual pairing of marker bea-
cons is as follows:

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

® Middle marker flashes AMBER in the cockpit at 1300 Hz (“hurried” tone).

® Inner marker flashes WHITE in the cockpit at 3000 Hz (“‘urgent” tone).

VHF Omni Directional Radio Range (VOR)

Very high frequency (VHF) omnidirectional radio range (VOR) is used for radio naviga-
tion and helps aircraft to determine their position and stay on course.

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

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:
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Distance Measurement Equipment (DME)

® 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

— 1020 Hz AM modulated sine wave morse code

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

The position of the aircraft is determined by measuring azimuth as the difference in
phase of those two signals. The magnetic north is defined as the reference point, for
which both signals are exactly in phase.

3.4 Distance Measurement Equipment (DME)

DME is a radar system used to determine the slant distance of an aircraft (= DME inter-
rogator) to a ground station (= DME transponder). For this purpose, shaped RF double
pulses are transmitted by the aircraft to the ground station and, after a defined delay (=
reply delay), the ground station sends the pulses back again. The receiver in the air-
craft uses the round trip time of the double pulses to determine the distance to the
ground station.

Interrogation signal
of aircraft

Reply signal of
ground station

:

Ground
station

Figure 3-6: DME principle

Most DME ground stations are combined with a VOR system in order to allow an air-
craft to determine its precise position relative to this station. The DME channels are
paired with the VOR channels and range from 1025 MHz to 1150 MHz for the aircraft
transmitter and 962 MHz to 1213 MHz for the ground stations. The frequency delta
between received and transmitted signal is always 63 MHz. The channel spacing
between the various DME channels is always 1 MHz.

Each channel has two different codings (X and Y) that differ with regard to their pulse
spacing. The assignment of a channel and coding to a ground station always remains
the same during operation and is determined by the respective national ATC authority.
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Distance Measurement Equipment (DME)

Pulse pair spacin
Interrogation signal 12us
X channel

I
|
i Pulse pa I spacing
Interrogation signal -
¥ channel

| Pul

Transponder | Delay 50 us uise Palrﬂmcln

(reply) signal '__ _____ ‘I _______

X channel

Transponder I Delay 56us Pulse palrspa:ln
(reply) signal e .I I_ ________ ———— ..
Y channel |

Figure 3-7: Time characteristic of DME signal envelope for X and Y channel

DME Interrogator

The aircraft's DME interrogator sends a sequence of pulses that are received at the
ground station and, after a defined delay time, are returned at a different frequency.
The frequency offset between the sent and received signal is always 63 MHz. The
receiver in the aircraft filters its own pulse sequence out of all received pulses and in
this way determines the time difference between the transmitted and received pulse. It
then uses this time to calculate the slant range to the ground station. The distance is
usually indicated in nautical miles (NM), where 1 NM corresponds to 1852.02 m and a
signal round trip time of 12.359 us. As a result, by taking the flight altitude above
ground as well as the azimuth angle between the aircraft and ground station (VOR sys-
tem) into consideration, it is possible to determine the precise position of the aircraft.

DME Transponder

In the receiver, the validity of all received pulses (i.e. the pulse spacing must be consis-
tent with the channel) is checked in the "decoder". A single pulse, for example, is fil-
tered out as an invalid interrogation and no reply to this pulse is sent.

After a valid DME double pulse is received (i.e. after the 2nd pulse is received), the
receiver at first does not react to any further interrogations for 60 us (= dead time) to
ensure that it does not trigger again to its own transmitted reply. The receiver is there-
fore not ready to process new interrogation pulses until the reply double pulse has
been fully transmitted. All pulse interrogations that are received at the DME ground sta-
tion during the dead time are not answered. This ensures that the gap between two
consecutive pulses is always at least 60 us.

A reply pulse is sent after a defined delay time after a valid interrogation pulse has
been received.
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General Settings

4 GBAS Configuration and Settings

4.1

> To access the GBAS settings, select "Baseband > Avionics > GBAS".

The remote commands required to define these settings are described in Chapter 10.2,
"GBAS Settings", on page 114.

General Settings

This dialog provides access to the default and the "Save/Recall" settings, as well as to
the general settings of the option and the dialogs with further configuration settings.
The dialog displays an indication of the selected key parameters.

=15

Set Ta Default | Save/Recall.. |

Data List Management. . | Generate Wavefarm File. .. |
SCAT [~ On
fultiple Freguency Channels [~ On
Gated Power Mode ¥ On

Sarnple Rate “ariation 10.5 kHz

%DB Transmitters Configuration. ..

' Filter/Clipping Settings. .. | Cosine / Clip Off

Trigger/Marker... | Auto
Clock. .. | Internal
State

Activates the standard and deactivates all the other digital standards and digital modu-
lation modes in the same path.

Remote command:
<subsystem>:STATe on page 112

Set To Default
Calls the default settings. The values of the main parameters are listed in Chapter C,
"Default Settings", on page 215.

Remote command:
<subsystem>:PRESet on page 112
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General Settings

Save/Recall

Accesses the "Save/Recall" dialog, that is the standard instrument function for saving
and recalling the complete dialog-related settings in a file. The provided navigation
possibilities in the dialog are self-explanatory.

The filename and the directory, in which the settings are stored, are user-definable; the
file extension is however predefined.

Remote command:
<subsystem>:SETTing:CATalog on page 112
<subsystem>:SETTing:STORe on page 113
<subsystem>:SETTing:STORe:FAST on page 113
<subsystem>:SETTing:LOAD on page 113
<subsystem>:SETTing:DELete on page 112

Data List Management
Accesses the "Data List Management” dialog. In this dialog you can create and edit a
data list.

The instrument stores all data lists as files with the predefined file extension
*.dm_1igd. You can define the file name and the directory they are stored in.

To use an existing data list as a data source:
® Select "VDB Transmitters Configuration > VDB# > Data Source > Data List" and
e Select "Data Config > Select Data List > navigate to the list file *.dm_iqd > Select".

Generate Waveform File

With enabled signal generation, triggers the instrument to store the current settings as
an ARB signal in a waveform file. Waveform files can be further processed by the ARB
and/or as a multi-carrier or a multi-segment signal.

The filename and the directory it is stored in are user-definable; the predefined file
extension for waveform files is * . wv.

Remote command:
[ : SOURce<hw>] :BB:GBAS:WAVeform:CREate on page 119

SCAT-I
Enables using of SCAT-I header information instead of the default LAAS (GBAS)
header.

The modulation and TDMA schemes of both systems are identical; the header start
byte is set as listed in Table 4-1.

Table 4-1: Header start byte

Landing system Header start byte
LAAS (GBAS) 0xAAh
SCAT-I 0x99h

Remote command:
[ :SOURce<hw>] :BB:GBAS:SCATi on page 119
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Multiple Frequency Channels
Enables the configuration of VHF Data Broadcast (VDB) transmissions on more than
one frequency channels.

See "Carrier frequencies and frequency channels" on page 15.

Remote command:
[ :SOURce<hw>] :BB:GBAS:MFCHannels on page 119

Gated Power Mode
Enables gated power mode, see "Power settings" on page 17.

Remote command:
[ :SOURce<hw>] :BB:GBAS: GPOW on page 120

Sample Rate Variation/Sample Rate Info

Sets/displays the used sample rate variation. You can set the sample rate value in the
"Filter/Clipping Settings" dialog.

This setting can be used for testing the symbol rate tolerance.

The RTCA DO-246D specification defines a symbol rate of the GBAS data broadcast
as 10500 symbols/sec. Because of the used modulation (see Modulation Type), each
symbol defines one of eight states. This results in a nominal bit rate of 31500 bits/s.

Remote command:
[ :SOURce<hw>] :BB:GBAS:MSET: SRATe? on page 152
[ : SOURce<hw>] :BB:GBAS:SRINfo? on page 120

VDB Transmitters Configuration
Access the "VDB Transmitters Configuration" dialog, see Chapter 4.2, "VDB Transmit-
ters Configuration Settings", on page 27.

Filter / Clipping
Access to the dialog for setting baseband filtering, clipping and modulation, see Chap-
ter 4.5, "Filter/Clipping Settings", on page 47.

Trigger/Marker

Accesses the dialog for selecting the trigger source, for configuring the marker signals
and for setting the time delay of an external trigger signal, see Chapter 8.1, "Trigger
Settings", on page 90 and Chapter 8.2, "Marker Settings GBAS", on page 94.

The currently selected trigger source is displayed to the right of the button.

Execute Trigger
Executes trigger manually.

You can execute the trigger manually only if you select an internal trigger source and a
trigger mode other than "Auto".

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger :EXECute on page 196
[ :SOURce<hw>] :BB:ILS:TRIGger :EXECute on page 196
[ : SOURce<hw>] :BB:VOR: TRIGger :EXECute on page 196
[ :SOURce<hw>] :BB:DME: TRIGger : EXECute on page 196
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Arm
Stops the signal generation until subsequent trigger event occurs.

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger:ARM: EXECute on page 195
[ :SOURce<hw>] :BB:ILS:TRIGger:ARM: EXECute on page 195
[ : SOURce<hw>] :BB:VOR: TRIGger : ARM: EXECute on page 195
[ : SOURce<hw>] :BB:DME: TRIGger :ARM: EXECute on page 195

Clock
Accesses the dialog for selecting the clock source, see "Clock” on page 27.

4.2 VDB Transmitters Configuration Settings

To access this dialog:
1. Select "GBAS > Main dialog > VDB Transmitters Configuration".
ol

Center frequency(MHz)
999875 599500 999925 999950 995975 1000000 1000.025 1000.050 1000.075  1000.100  1000.125

G51 GS2 GS3 GS4 GS5 GS6 GST GS8 GS9 G510 G511
5 4 -3 -2 = 0 1 z 3 4 5
Frequency Number
Y
State| GBAS ID| SSID | Freq. Number Data Data Configuration | “PP- 'l,):;t"e';e“m" Scheduling
VDB1 TR4 E 0 Real GBAS Data | Message Config... 0/ Config...
VDBZ = TR3 ] 0 Real GBAS Data | Message Config... 0] Config...
WDB3 TRZ c 1 Pattern 1010 0000 010... 222/ Config...
VDB4 TR1 B -4 Data List None 222 Config...
WDBS TRO A -4 PN 23 222/ Config...
w
Append | Insert Delete Mumber of Frames 1

The dialog comprises the settings, necessary to configure the VHF Data Broadcast
(VDB) signals.

The graph visualizes 11 adjacent frequency channels, symmetrically located
around the current central frequency. To define the central frequency, set the
parameter "Status Bar > Frequency". In the graph, the central frequency is referred
as frequency number 0.

The frequency channel of the selected VDB is highlighted.

2. Select "VDB Transmitters Configuration > Append" to add new VDB transmitter.

State
Enables the selected VHF Data Broadcast (VDB) transmitter.
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VDB Transmitters Configuration Settings

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:STATe on page 121

GBAS ID/ SGID

Sets the GBAS ID, that is a four-character (24-bit) alphanumeric field that identifies the
ground station broadcasting the message. Permitted are capital letter, numbers and
"space".

The SGID setting is available instead of GBAS ID, if "SCAT-I > On".

To identify a ground station, the airborne receiver examines the combination of the
GBAS ID and the SSID /RSID.

Remote command:
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:GID on page 121
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SGID on page 122

SSID /RSID
Sets the station slot identifier SSID of the ground station.

The RSID setting is available instead of SSID, if "SCAT-1 > On".

According to RTCA DO-246D, the SSID is a numeric value from 0 to 7, corresponding
to the letter designation (A through H) of the first time slot assigned to a particular
ground reference station, where slot A = 0 and slot H = 7. All messages in all time slots
employed by a particular ground station use the same SSID.

To identify a ground station, the airborne receiver examines the combination of the
"GBAS ID/ SGID" on page 28 and the SSID.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SSID on page 122
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:RID on page 121

Freq. Num
Sets the frequency number and defines the frequency band the corresponding VDB is
using, see "Carrier frequencies and frequency channels" on page 15.

Remote command:
[ : SOURce<hw>] : BB:GBAS : VDB<ch>: FNUMber on page 122

Data/Data Config
Select the data source for the VDB.

The following standard data sources are available:

e "AllO, All 1"

An internally generated sequence containing 0 data or 1 data.
® "PNxx"

An internally generated pseudo-random noise sequence.
® "Pattern"

An internally generated sequence according to a bit pattern.
Use the "Pattern" box to define the bit pattern.

® "Data List/Select DList"
A binary data from a data list, internally or externally generated.
Select "Select DList" to access the standard "Select List" dialog.
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— Select the "Select Data List > navigate to the list file *.dm_iqd > Select" to
select an existing data list.

— Use the "New" and "Edit" functions to create internally new data list or to edit
an existing one.

— Use the standard "File Manager" function to transfer external data lists to the
instrument.

See also "Main Dialog > Data List Management".

"Real GBAS Data"
Enables you to configure the content of the GBAS messages.
Select "Data Config > Config." to access the provided settings.
Remote command:
[ :SOURce<hw>] :BB:GBAS :VDB<ch>:DATA on page 122
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:DATA:DSELection on page 123
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:DATA:PATTern on page 123

App. Data Length/bytes
Sets the application data length.

For "Data/Data Config > Real GBAS Data", the value of the application data length is
not variable but is automatically set and calculated.

Remote command:
[ : SOURce<hw>] : BB:GBAS:VDB<ch>:DLENgth on page 122

No. of Frames
Displays the automatically calculated number of frames of the selected VDB.

Remote command:
[ :SOURce<hw>] :BB:GBAS:NOFRames? on page 123

Scheduling
Accesses the dialog for configuring the scheduling in the time domain, see Chap-
ter 4.3, "Scheduling Settings", on page 30.

Append, Insert, Delete
You can configure up to 8 VDB transmitters. Use the appropriate general functions:

"Append" Adds a new row in the table of VDB transmitters.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB:APPend on page 120

"Insert" Adds a new row above the currently selected one.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:INSert on page 121

"Delete" Deletes the selected row.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:DELete on page 121
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4.3 Scheduling Settings

To access this dialog:
1. Select "GBAS > Main dialog > VDB Transmitters Configuration”.
2. Select "VDB Transmitters Configuration > VDB# > Scheduling > Config"

GBAS: Scheduling 1 Frequency Mumber 0 EI' = '@
Active Time Slots
SRAS D TE1 | Powe | TS2 | Powe [ TS3 | Powy | TS24 (Pow | TSS | Pow | TS6 | Powy | TST | Pow | TSS | Pow J
(dB) (dB) G)] (dlB) )] (clB) (dB) IGE)]
wDB1 =| TR off | IMF f ©n (000 | ©n (000 | Off | -NF | OR | 0.00 | Off | -INF | Off | JNF | Off | -INF
wDE2 TRO 0.00 § Off | -INF § Off | -INF 0.00 § Off | -INF 0.00 § Off | -INF | Off | -INF J
E—
hessage Output Rate for WDE1
Frame | Frame| Slot| Slot| Slot | Slot | Slot | Slot | Slot| Slot | Message | Link || =
Cycle (Offset | A | B| C| D| E| F | G| H | Bytes |Pair|"
Message Typel 1 o g3
MWessage Type2 3 1 28
Messange Typed 1 1 253
hMessage Typell 1 1] a6 =

Message Configuration for wDE1...

The dialog comprises the settings, necessary to configure the time domain sched-
uling of the VDB transmitters on the selected frequency. The transmission is based
on TDMA and hence on one particular frequency you can allocate only one VDB
transmitter per one time slot (TS).

For more information, see "Broadcast timing structure" on page 15.

TS0..TS7
Enables the VDB in the corresponding time slot (TS).

Remote command:
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:TS<st>:STATe on page 124

Pow(dB)
Sets the relative power of a VDB per time slot (TS).

See "Power settings" on page 17 for more information.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:TS<st>:POWer on page 124

Frame Cycle
Sets the repetition rate for each message type except for type 1 and type 11.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M11T:RFRame? on page 125
[ : SOURce<hw>] : BB:GBAS:VDB<ch>:SCH:M1T:RFRame? on page 125
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[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M2T:RFRame on page 126
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M4T:RFRame on page 126

Frame Offset
Sets the offset frame related to the first frame.

Remote command:

[ :SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M11T:FOFFset? on page 124
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M1T:FOFFset? on page 124
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M2T:FOFFset on page 124

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M4T:FOFFset on page 124

Slot
Assign the slot to the meassage type.

Remote command:
SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M11T:SLOT<di> on page 126

SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M11T:SLOT<di>:STATe on page 126
SOURce<hw>] : BB:GBAS : VDB<ch>:SCH:M1T:SLOT<di> on page 126
SOURce<hw>] : BB:GBAS : VDB<ch>:SCH:M1T:SLOT<di>:STATe on page 126

[:

[: ]

[: ]

[: ]

[ :SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M2T:SLOT<di> on page 126
[: ]

[: ]

[: ]

SOURce<hw>] :BB:GBAS : VDB<ch>:SCH:M2T:SLOT<di>:STATe on page 126
SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M4T:SLOT<di> on page 126
SOURce<hw>] :BB:GBAS : VDB<ch>:SCH:MA4T:SLOT<di>:STATe on page 126

Message Bytes
Shows the total number of bytes per message type.

Remote command:

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M11T:MBYTes? on page 125
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M1T:MBYTes? on page 125
[ : SOURce<hw>] : BB:GBAS:VDB<ch>:SCH:M2T:MBYTes? on page 125
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M4T:MBYTes? on page 125

Link Pair

Specifies if the set of measurement blocks is included in a single message or in a
linked pair of messages.

Available only for message type 1 and 11.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:M11T:LPAir:STATe on page 125
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:SCH:MI1T:LPAir:STATe on page 125

m
Dsiplays if too many bytes per slot are assigned.

If too many bytes per slot are assigned, you can pair messages (message type 1 and
11 only) or deactivate messages in the specific "Slot".
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4.4 Message Configuration Settings

To access this dialog:

1. Reference Station Data SelectorSelect "GBAS > Main dialog > VDB Transmitters
Configuration".

2. Select "VDB Transmitters Configuration > VDB# > Data > Real GBAS Data"
3. Select "Data Config > Msg. Config".

% GBAS: ¥DEB 1: Message Config o ] 4 |

IMessage Type 2 [~ On I
Message Type 4 [~ On
Differential GNSS [~ On

The dialog comprises the settings, necessary to configure the messages of each of
the VDB transmitters.

4. Select "Message Configuration > Message Type 2/4 > On" to enable configuration
of the particular message.

5. Select "Message Configuration > Differential GNSS > On" to enable the load of a
file containing differential GBAS settings.

441 Message Type 2 Parameters

The dialog comprises the parameters of message type 2, according to RTCA
DO-246D, Table 2.14.

Message type 2 carries information on the exact location for which the are referenced
as well as other GBAS-related parameters.
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ol
IMessage Type 2 ¥ On I
Message Type 2 parameters
Ground Station Reference Receivers Ifl ref. receivers j
Ground Station Accuracy Designatar |El j
Ground Station Continuity/Integrity Designator IFAST C j
Local Magnetic “ariation I 'ID.DDI Degree j
Sigrma_vert_iono_gradient | 0.000 000 Dl il j
Refractivity Index I 19
Scale Height | 100 m |
Refractivity Uncertainty | 0
Reference Location Configuration
Position Format [DEG:MIN:SEC =l
Altitude | ooofm x|
Latitude [oe[ o oo ot =]
Longitude [oe[ 0" oooo"[East ]
Message Type 4 [~ On
Differential GHSS [~ On

Provided are the following settings:

Message Type 2
Enables you to configure the parameters of message type 2, according to RTCA
DO-246D, Table 2.14.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:MT2State on page 141

Ground Station Reference Receivers
Selects the number of the GNSS reference receivers installed in this system.

Remote command:
[ : SOURce<hw>] :BB:GBAS :VDB<ch>:MCONfig:GSRReceivers on page 135

Ground Station Accuracy Designator
Selects the letter designator indicating the minimum signal-in-space accuracy perfor-
mance provided by the ground station.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:GSADesignator on page 135

Ground Station Continuity/Integrity Designator
Selects the numerical designator that indicates the operational status of GBAS.

Remote command:
[ : SOURce<hw>] : BB:GBAS:VDB<ch>:MCONfig:GCID on page 135
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Local Magnetic Variation
Sets the published local magnetic variation at the differential reference point. A positive
value represents an east variation (clockwise from true north).

Remote command:
[ : SOURce<hw>] : BB:GBAS:VDB<ch>:MCONfig:LMVariation on page 138

Sigma_vert_iono_gradient
Sets the parameter Gyer jono_gradient: that is the standard deviation of a normal distribu-
tion associated with the residual ionospheric uncertainty due to spatial decorrelation.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SVIGradient on page 145

Refractivity Index
Sets the estimated tropospheric refractivity index Ng at the reference point

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:RFINdex on page 142

Scale Height
Sets the parameter scale height (hg), used for scaling the tropospheric refractivity as a
function of differential altitude.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SHEight on page 145

Refractivity Uncertainty
Sets the parameter gy, that is the standard deviation of a normal distribution associ-

ated with the residual tropospheric uncertainty.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:RUNCertainty on page 144

Reference Location Configuration

The coordinates of the ground station reference point are defined in WGS84 coordi-
nates. In this coordinate system, a location is identified by three coordinates, the alti-
tude, the latitude and the longitude. The last two can be displayed in decimal or DMS
format. Use the parameter "Position Format" to select the display format.

Table 4-2: Reference location configuration

Parameter Description

"Position Format" Sets the format in which the Latitude and Longitude are displayed.

e "DEG:MIN:SEC"
The display format is Degree:Minute:Second and Direction, i.e.
XX°XX'XX.XX" Direction, where direction can be North/South and
East/West.

®  "Decimal Degree"
The display format is decimal degree, i.e. +/-XX.XXXXX°, where "+"
indicates North and East and "-" indicates South and West.

"Altitude” Sets the altitude of the ground station reference point, that is the height above
the ellipsoid (HAE) altitude.
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Parameter Description
"Latitude" Sets the latitude of the ground station reference point.
"Longitude” Sets the longitude of the ground station reference point.

Remote command:

To enter the coordinates in Degree:Minute:Second format:

[ :SOURce<hw>] :BB:GBAS :VDB<ch>:MCONfig:LOCation:COORdinates:DMS
on page 139

To enter the coordinates in decimal degree format

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:LOCation:COORdinates:
DECimal on page 139

Additional Data Block 1
Enables you to configure the additional data block 1.

deftianal Data Block 1 % On |
Additional Data Block 1 parameters
Pasitioning Semvice ¥ On
Reference Station Data Selector | 0
Maximum Use Distance | 2| km j
Kmd_e POS,GPS | 0.00
Kmd_e_C GPS | 0.00
Kmd_e_POS,GLONASS | 0.00
kmd_e_C GLONASS | 0.00

Remote command:
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:ADBI:STATe on page 128

Positioning Service — Additional Data Block 1
Selects if the GBAS positioning service is supported.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:PSERvice:STATe on page 141

Reference Station Data Selector — Additional Data Block 1
Available only if "Positioning Service > On".

Sets the numerical identifier for selecting the ground subsystem.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:RSDSelector on page 142

Maximum User Distance — Additional Data Block 1
Sets the maximum distance from the reference point for which the integrity is assured.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:MUDistance on page 140
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Kmd_e_POS GPS, CLONASS — Additional Data Block 1

Sets the ephemeris missed detection parameter (Kmd_e), GBAS positioning service .
This is a multiplier considered when calculating the ephemeris error position bound for
the GBAS positioning. It is derived from the probability that a detection is missed
because of an ephemeris error in a GPS/GLONASS satellite.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:KPGPs on page 136
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:KPGLonass on page 136

Kmd_e_C, GPS/ Kmd_e_C, GLONASS « Additional Data Block 1

Sets the ephemeris missed detection parameter (Kmd_e), category | precision
approach and approach with vertical guidance (APV). This is a multiplier considered
when calculating the ephemeris error position bound for the category | precision
approach and APV. It is derived from the probability that a detection is missed because
of an ephemeris error in a GPS/GLONASS satellite.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:KCGLonass on page 136
[ : SOURce<hw>] :BB:GBAS :VDB<ch>:MCONfig:KCGPs on page 136

Additional Data Block 3
Enables you to configure the parameters of the additional block 3, containing the
GBAS approach service type (GAST) D parameters.

Ladditional Data Block 3 v On
Additional Data Block 3 parameters

Kmd_e_D,GPS | 0.00

Krd_e D ,GLONASS | 0.00

Sigma_vert_iono_gradient_D I 0.000 000 DI mm j

Remote command:
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:ADB3:STATe on page 128

Kmd_e_D, GPS/ Kmd_e_D, GLONASS — Additional Data Block 3
Sets the ephemeris missed detection parameter (Kmd_e), GAST D. This is a multiplier
considered when calculating the ephemeris error position bound for GAST D. Itis

derived from the probability that a detection is missed because of an ephemeris error
in a GPS/GLONASS satellite.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:KDGLonass on page 136
[ : SOURce<hw>] : BB:GBAS : VDB<ch>:MCONfig:KDGPs on page 136

Sigma_vert_iono_gradient_ID — Additional Data Block 3
Sets the standard deviation of a normal distribution connected to the residual iono-
spheric uncertainty which is caused by spatial decorrelation.

Remote command:
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SVID on page 145

Operating Manual 1176.8600.02 — 08 36



Avionics Standards GBAS Configuration and Settings

4.4.2

Message Configuration Settings

Additional Data Block 4
Enables you to configure the parameters of the additional block 4, containing the VDB
authentication parameters.

dditional Data Block 4 ~ on |

Additional Data Block 4 parameters
Slat Group Definition fFAarerc o vewWFr WG WH

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:ADB4:STATe on page 129

Slot Group Definition < Additional Data Block 4
Specifies which slots are used by the ground station.

Remote command:
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SGDefinition:A:STATe

on page 144
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SGDefinition:B:STATe
on page 144
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SGDefinition:C:STATe
on page 144
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SGDefinition:D:STATe
on page 144
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SGDefinition:E:STATe
on page 144
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SGDefinition:F:STATe
on page 144
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SGDefinition:G:STATe
on page 144

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:SGDefinition:H:STATe
on page 144

Message Type 4 Parameters

To access the settings:

1. Select "GBAS > Main dialog > VDB Transmitters Configuration".

2. Select "VDB Transmitters Configuration > VDB# > Data > Real GBAS Data"
3. Select "Data Config > Msg. Config".

4. Select "Message Configuration > Message Type 4 > On"

5. Enable "FAS Data Set > On"

6. Enable "TAP Data Set > On"

The dialog comprises the parameters of message type 4, according to RTCA
DO-246D, Table 2.14.
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According to the RTCA DO-246D, 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). With the settings provided in this dialog, you can config-
ure the Final Approach Segment (FAS) data set, the TAP data set or both.

Message Type 4
Enables you to configure the parameters of message type 4, according to RTCA
DO-246D, Table 2.18.

&5 GBAS: ¥DB 1: Message Configuration o ] |
Message Type 4 ¥ On B
Message Type 4 parameters
FAS Data Set ¥ On
FAS Data Set
Plan Yiew *
st

— GFIP —AY
LTR/FTP e -
Profile Yiew

|
I
|
|
|
T |
|
|
Glide Path Anglel 0.00 I deq ‘| |

TeH[ 0o o ZffueETe | O | o e
Earth'mml oo I m vII

surfac s T
- WES-84
Ellipsoid
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Airport ID [IFK

Rurway MNurmber | 13
Runway Letter IL(Ieﬂ) j
Approach Perfarmance Designatar IGAST [ j
Route Indicator |A

Reference Path Data Selector I 3
Reference Path D L132

LTR/FTF Location Configuration
LTP/FTP Position Forrmat [DEG:MIN:SEC hd|

LTP/FTP Latitude

[ 40 °[ 33 *[ 22550 " [Noth =]

[ 73 °[47 "[13830 "[East =]

Delta_FPAP Location Configuration
IDecimaI Degree j

-0.012 650 | Degree |
0.027 897 | Degree *|

=] g

LTR/FTF Longitude

Delta_FPAR Position Format
Delta FPAP Latitude
Delta_FPAP Longitude

Course Width at Threshold 105.00| m |

Delta_Length Offset DI m j
FAS Vettical Alert Limit £ Approach Status 0.0 m |
FAS Lateral Alert Limit / Approach Status 400 m |
TAP Data Set [~ On
Differential GHNES [T On —

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:MT4State on page 141

FAS Data Set
Enables you to configure the parameters of the Final Approach Segment (FAS) data
set.

Provided are the parameters necessary to configure a single precision approach. 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).

The dialog displays also two graphs, a "Plan View" and a "Profile View", to visualize a
typical final approach path.
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= iu at Runway
S I =
& L
< LTP/FTA | GPIP = | FPAP
o

GPA Ao

TCHY LtPFP )  TTo— | GPIP
L —
Earth's /_’ﬁﬁﬁﬂe_ightj | TN

surface — — — — __

Profile View

Figure 4-1: Final Approach Segment (FAS) diagram, according to RTCA DO-246D

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

GAP = Glide Path Angle; angle at the TCH that describes the intended angle of descent at the final
approach path.

Remote command:
[ : SOURce<hw>] : BB:GBAS:VDB<ch>:MCONfig:FDSState on page 134

Plan View/Profile View Parameters < FAS Data Set

The following parameters define the approach path (see also Figure 4-1):

"Glide Path Angle"
Sets the angle of the FAS path (glide path) with respect to the hori-
zontal plane tangent to the WGS84 ellipsoid at the LTP/FTP.

Remote command:
[ : SOURce<hw>] : BB: GBAS:VDB<ch>:MCONfig:GPANgle on page 135

"TCH" Sets the threshold crossing height (TCH) , that is the height of the
FAS path above the LTP/FTP defined in either feet or meters.

Remote command:
[ : SOURce<hw>] : BB:GBAS:VDB<ch>:MCONfig:ATCHeight on page 129
[ : SOURce<hw>] :BB:GBAS :VDB<ch>:MCONfig:ATUSelector on page 129

"LTP/FTP Height"
Sets the height of the LTP/FTP above the WGS84 ellipsoid.

Remote command:
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:LFLocation:HEIGht

on page 138
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Airport ID — FAS Data Set
Sets the airport identification as three or four alphanumeric characters used to desig-
nate airport facilities. Permitted are upper letters, numbers and "space".

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:ATID on page 128

Runway Number < FAS Data Set
Sets the approach runway number.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:RNUMber on page 142

Runway Letter — FAS Data Set
Sets the runway letter, to distinguish between parallel runways. The conventional des-
ignation is used.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:RLETter on page 142

Approach Performance Designator «— FAS Data Set
Sets the general information about the approach design. The conventional designation
is used.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:APDesignator on page 128

Route Indicator — FAS Data Set

Sets the route indicator, that is a single alphabetic character used to differentiate
between multiple approaches to the same runway end. Allowed are the upper case let-
ters, excluding “I” and “O”, or the “space” character.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:RUINdicator on page 144

Reference Path Data Selector < FAS Data Set
Sets the reference path data selector (RPDS), that is a numerical identifier that is
unique on a frequency in the broadcast region and used to select the FAS.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:RPDF on page 143

Reference Path ID < FAS Data Set
Sets the reference path identifier as three or four alphanumeric characters used to des-
ignate the reference path.

Remote command:
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:RPIF on page 143

LTP/FTP Location Configuration < FAS Data Set

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. The last two can be displayed in decimal or DMS format. Use the parameter
"Position Format" to select the display format.
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Use the parameter LTP/FTP Height to define the altitude.
Table 4-3: LTP/FTP location configuration

Parameter Description

"Position Format" Sets the format in which the Latitude and Longitude are displayed.

e "DEG:MIN:SEC"
The display format is Degree:Minute:Second and Direction, i.e.
XX°XX'XX.XX" Direction, where direction can be North/South and
East/West.

®  "Decimal Degree"
The display format is decimal degree, i.e. +/-XX.XXXXX°, where "+"

indicates North and East and "-" indicates South and West.
"Latitude" Sets the latitude of the LTP/FTP in arc seconds.
"Longitude" Sets the longitude of the LTP/FTP in arc seconds.

Remote command:

To enter the coordinates in Degree:Minute:Second format:

[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:LFLocation:COORdinates:DMS
on page 137

To enter the coordinates in decimal degree format:

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:LFLocation:COORdinates:
DECimal on page 137

Delta_FPAP Location Configuration < FAS Data Set
The Delta FPAD (AFPAD) represents the difference of latitude/longitude of the runway
Flight Path Alignment Point (FPAP) from the LTP/FTP.

The Delta FPAD coordinates are defined in WGS84 coordinates. In this coordinate sys-
tem, a location is identified by three coordinates, the altitude, the latitude and the longi-
tude. The last two can be displayed in decimal or DMS format. Use the parameter
"Position Format" to select the display format.

Table 4-4: Delta_FPAP location configuration

Parameter Description

"Position Format" Sets the format in which the Latitude and Longitude are displayed.

e "DEG:MIN:SEC"
The display format is Degree:Minute:Second and Direction, i.e.
XX°XX'XX.XX" Direction, where direction can be North/South and
East/West.

® "Decimal Degree"
The display format is decimal degree, i.e. +/-XX.XXXXX°, where "+"
indicates North and East and "-" indicates South and West.

"Latitude" Sets the difference of latitude of the FPAP in arc seconds.
Positive values indicate the FPAP latitude north of LTP/FTP latitude.

"Longitude" Sets the difference of longitude of the FPAP in arc seconds.
Positive values indicate the FPAP longitude east of LTP/FTP longitude.

Remote command:
To enter the coordinates in Degree:Minute:Second format:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DFLocation:COORdinates:DMS

on page 130
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To enter the coordinates in decimal degree format:
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DFLocation:COORdinates:
DECimal on page 130

Course Width at Threshold < FAS Data Set
Sets the lateral displacement from the path defined by the FAS at the LTP/FTP at
which full-scale course deviation indicator (CDI) deflection is attained.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:CWAThreshold on page 129

Delta_Length Offset < FAS Data Set
Sets the parameter delta length (ALength) offset, that is the distance from the stop end
of the runway to the FPAP.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DLOFfset on page 133

FAS Vertical Alert Limit / Approach Status — FAS Data Set
Sets the value of the broadcast vertical alert limit.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:FVAA on page 134

FAS Lateral Alert Limit / Approach Status < FAS Data Set
Sets the value of the broadcast lateral alert limit.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:FLAA on page 134

TAP Data Set
Enables you to configure the parameters of the Terminal Area Path (TAP) data set.

A TAP defines the initial fix (IF), track-to-fix (TF) and radius-to-fix (RF) legs and pro-
vides additional support for terminal area operations.

=l
Meszage Type 4 W On =
——————— Message Type 4 parameters —————————————
FAS Data Set [~ On
AP Data Set v On
TAP Data Set
Reference Path Data Selector I 21
Reference Path (D GTH
Mumber of Path Points - M I 1
Waypaint File...l Braunschweiy
FAS RPDS or Continuation Link I 3
TAR “ertical Alert Limit £ Status I SD.DI fm 'l
TAR Lateral Alert Limit /Status I 2.DD| T 'l
Differential GNES [ On —
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Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:TDSState on page 145

Reference Path Data Selector — TAP Data Set
Sets the reference path data selector, that is a numerical identifier that is unique on a
frequency in the broadcast region and used to select the TAP.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:RPDT on page 143

Reference Path ID — TAP Data Set

Sets the reference path identifier as three or four alphanumeric characters used to des-
ignate the reference path.

Remote command:

[ : SOURce<hw>] :BB:GBAS :VDB<ch>:MCONfig:RPIT on page 143

Number of Path Points - N — TAP Data Set
Indicates the total number of path points included in this TAP.

Remote command:
[ : SOURce<hw>] : BB:GBAS :VDB<ch>:MCONfig:NOPPoint on page 141

Waypoint File — TAP Data Set
Accesses the "Select Waypoint File" dialog to select predefined or user-defined way-
point files.

A waypoint file is description of a moving scenario, like, for example, a sequence of
positions. A waypoint file must have the extension * . txt and file format as described
in Chapter D.1, "Waypoint File Format", on page 218.

Use the "Predefined Files" function, to load a predefined file.

Remote command:

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:WAYPoint:PREDefined:
CATalog? on page 146

[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:WAYPoint:USER:CATalog?

on page 146

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:WAYPoint:PREDefined:FILE
on page 147

[ :SOURce<hw>] :BB:GBAS :VDB<ch>:MCONfig:WAYPoint:USER:FILE

on page 147

[ : SOURce<hw>] :BB:GBAS :VDB<ch>:MCONfig:WAYPoint:FILE? on page 147

Predefined Files < TAP Data Set
Access a list with predefined files.

FAS RPDS or Continuation Link — TAP Data Set

Sets the FAS reference path data selector (RPDS) or the continuation link. Continua-
tion link is the RPDS for the next segment that is a continuation of the previous seg-
ment.

Remote command:
[ : SOURce<hw>] : BB:GBAS:VDB<ch>:MCONfig:FRCLink on page 134
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TAP Vertical Alert Limit / Status < TAP Data Set
Sets the value of the broadcast vertical alert limit.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:TVAS on page 146

TAP Lateral Alert Limit / Status < TAP Data Set
Sets the value of the broadcast lateral alert limit.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:TLAS on page 146

Differential GNSS Parameters

Differential GNSS is an approach that uses known GNSS reference locations to deter-
mine channel correction parameters. The retrieved information is transmitted to other
GNSS receivers to increase the accuracy of their position information.

To access the settings:

1. Select "GBAS > Main dialog > VDB Transmitters Configuration".

2. Select "VDB Transmitters Configuration > VDB# > Data > Real GBAS Data"
3. Select "Data Config > Msg. Config".

4. Select "Message Configuration > Differential GNSS > On".

[pifferential GNSS W on |
Differential GNSS parameters
GBAS Differential File... Correction
Message Type 1 ¥ On
Message Type 11 [~ On

The dialog enables you to load a file with GBAS differential data. Per default, the
Correctionl.rs gbas file is used.

5. Select "GBAS Differential File" and load your user-defined file.
Refer to Chapter D.2, "GBAS Differential File Format", on page 218 for description
of the required file format.

Differential GNSS
Enables the use of differential GNSS data.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:STATe on page 132

Meassage Type 1
Enables the use of the message type 1, differential GPS corrections.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:M1STate on page 131
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Meassage Type 11
Enables the use of the message type 11, C/A-Code L1, L2 delta corrections.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:M11State on page 131

GBAS Differential File...

Accesses the "Select Proprietary File" dialog to select a file containing differential
GBAS information. The differential GBAS file must have the extension *.rs gbas and
file format as described in Chapter D.2, "GBAS Differential File Format", on page 218.

Use the "Predefined Files" function, to load a predefined file.

Remote command:

[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:PREDefined:CATalog?

on page 132

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:USER:CATalog? on page 132
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:PREDefined:FILE

on page 132

[ : SOURce<hw>] : BB:GBAS:VDB<ch>:MCONfig:DG:USER:FILE on page 133

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:FILE? on page 133

Predefined Files
Access a list with predefined files.

SCAT-lI Message Parameters

To access this dialog:
1. Select "GBAS > Main dialog > SCAT-I > On".
2. Select "VDB Transmitters Configuration > VDB# > Data > Real GBAS Data"

3. Select "Data Configuration > Msg. Config".

SCAT-LWDE L Message Configuration EI' = '@

Differential GNSS ¥ On
Differential GMSS parameters

SCAT-| Differential File... Correctionl

Reversed Bit Order [~ On

Custorn CRC-32 Generatar Polynornial v On

Generator Polynomial(Hex) Im

The dialog comprises the settings, necessary to configure the messages of each of
the VDB transmitters.

4. Select "Message Configuration > Differential GNSS > On" to enable the load of a
file containing differential GBAS settings.
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SCAT-I Differential File...

Accesses the "Select Proprietary File" dialog to select a file containing differential
SCAT-I information. The differential SCAT-I file must have the extension *.rs scat
and file format as described in Chapter D.2, "GBAS Differential File Format",

on page 218.

Use the "Predefined Files" function, to load a predefined file.

Remote command:

[ : SOURce<hw>] :BB: GBAS:VDB<ch>:MCONfig:DG:SPRedefined:CATalog
on page 149

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:SUSer:CATalog on page 149
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:SPRedefined:FILE

on page 149

[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:SUSer:FILE on page 149
[ :SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:SFILe? on page 148

Reversed Bit Order
Enables the reserved bit order.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:RBORder: STATe on page 148

Custom CRC-32 Generator Polynomial
Enables the custom CRC-32 generator polynomial.

Remote command:
[ : SOURce<hw>] :BB:GBAS:VDB<ch>:MCONfig:DG:RBORder:STATe on page 148

Generator Polynomial (Hex)
Sets the value of the generator polynomial.

Remote command:
[ :SOURce<hw>] :BB: GBAS:VDB<ch>:MCONfig:DG:GPOLynomial : PATTern
on page 148

4.5 Filter/Clipping Settings

To access this dialog:

1. Select "Main dialog > Multiple Frequency Channels > Off".
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2. Select "Main dialog > Filter/Clipping Settings".

EF GBAS: Filter/Clipping Settings - o] x|
Filter
Filter |Cosine j
Roll Off Factor | 0.60
Cut Off Frequency Shift | 0.00
Modulation Settings
Modulation Type DEPSK
Sample Rate Variation | 10.500 000 kHz ~|
Clipping

State [~ On
Clipping Level | 100)% -]
Clipping Mode IVector li+)gl ﬂ

The dialog comprises the settings, necessary to configure the baseband filter and
to enable clipping, as well as information on the applied modulation type and sam-
ple rate.

4.5.1 Filter Settings

Selection and configuration of baseband filter is enabled in single frequency mode, i.e.
"Multiple Frequency Channels > Off"

Provided are the following settings for configuring the baseband filter:

Filter
Selects the baseband filter.

Remote command:
[ :SOURce<hw>] :BB:GRBAS:FILTer : TYPE on page 150

Roll Off Factor or BxT
Sets the filter parameter.

The filter parameter ("Roll off Factor" or "BxT") depends on the currently selected filter
type. This parameter is preset to the default for each of the predefined filters.

The rolloff factor affects the steepness of the filter slopes. A "Rolloff Factor = 0" results
in the steepest slopes; values near to 1 make the slopes more flat.
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%l Loll Off Factor = 0
= Roll Off Factor = 0.22
2 Roll Off Factor = 1

f Hz

Figure 4-2: Example of the frequency response of a filter with different Roll Off Factors

Remote command:

[ :SOURce<hw>] :BB:GBAS:FILTer:PARameter:APCO25 on page 150
[ : SOURce<hw>] :BB:GBAS:FILTer:PARameter:COSine on page 150
[ : SOURce<hw>] :BB:GBAS:FILTer: PARameter:GAUSs on page 150

[ :SOURce<hw>] :BB:GBAS:FILTer: PARameter : PGAuss on page 150

[ :SOURce<hw>] :BB:GBAS:FILTer:PARameter :RCOSine on page 150
[ : SOURce<hw>] :BB:GBAS:FILTer:PARameter: SPHase on page 150

Cut Off Frequency Factor
Sets the value for the cutoff frequency factor. The cutoff frequency of the filter can be
adjusted to reach spectrum mask requirements.

Remote command:
[ : SOURce<hw>] :BB:GBAS:FILTer:PARameter:LPASs on page 150
[ :SOURce<hw>] :BB:GBAS:FILTer:PARameter: LPASSEVM on page 150

Cut Off Frequency Shift
(available for filter parameter Cosine only.)

The cutoff frequency is a filter characteristic that defines the frequency at the 3 dB

down point. The "Cut Off Frequency Shift" affects this frequency in the way that the fil-

ter flanks are "moved" and the transition band increases by "Cut Off Frequency

Shift"™"Sample Rate".

® A "Cut Off Frequency Shift" = -1 results in a very narrow-band filter

® |ncreasing the value up to 1 makes the filter more broad-band

e By "Cut Off Frequency Shift" = 0, the -3 dB point is at the frequency determined by
the half of the selected "Sample Rate".

Tip: Use this parameter to adjust the cutoff frequency and reach spectrum mask
requirements.
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Filter/Clipping Settings

4 Cut Off Frequency Shift = =1
Cut Off Frequency Shift = 0
Cout OFf Frequency Shift = 1

Gain, dB

=
Cut Off Frequency

|
|
|
|
|
|
[
[
|
i f Hz

Figure 4-3: Example of the frequency response of a filter with different Cut Off Frequency Shift

Remote command:
[ :SOURce<hw>] :BB:GBAS:FILTer:PARameter:COSine:COFS on page 150

Modulation Settings
Provided are the following settings:

Modulation Type
According to the GBAS standard, symbols are converted to differentially encoded 8
phase shift keyed (D8PSK) carrier phase shifts.

Remote command:
[ : SOURce<hw>] :BB:GBAS:MSET:MTYPe? on page 152

Sample Rate Variation/Sample Rate Info
Sets/displays the used sample rate variation. You can set the sample rate value in the
"Filter/Clipping Settings" dialog.

This setting can be used for testing the symbol rate tolerance.

The RTCA DO-246D specification defines a symbol rate of the GBAS data broadcast
as 10500 symbols/sec. Because of the used modulation (see Modulation Type), each
symbol defines one of eight states. This results in a nominal bit rate of 31500 bits/s.

Remote command:
[ :SOURce<hw>] :BB:GBAS:MSET: SRATe? on page 152
[ : SOURce<hw>] :BB:GBAS:SRINfo? on page 120

Clipping Settings

Provided are the following settings:

Clipping State
Switches baseband clipping on and off.
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Global Settings

Baseband clipping is a simple and effective way of reducing the crest factor of the sig-
nal. Since clipping is done before to filtering, the procedure does not influence the
spectrum. The EVM however increases.

Remote command:
[ :SOURce<hw>] :BB:GBAS:CLIPping:STATe on page 151

Clipping Level
Sets the limit for clipping.

This value indicates at what point the signal is clipped. It is specified as a percentage,
relative to the highest level. 100% indicates that clipping does not take place.

Remote command:
[ :SOURce<hw>] :BB:GBAS:CLIPping:LEVel on page 151

Clipping Mode
Selects the clipping method. The dialog displays a graphical illustration on how this two
methods work.
® "Vector|i+jq|"
The limit is related to the amplitude | i + q |. The | and Q components are mapped
together, the angle is retained.
® "Scalar|i|,|q]"
The limit is related to the absolute maximum of all the | and Q values |i |+ ]| q .
The | and Q components are mapped separately, the angle changes.

Remote command:
[ : SOURce<hw>] :BB:GBAS:CLIPping:MODE on page 151

Global Settings

This section provides access general trigger, clock and mapping settings.

Global Trigger/Clock Settings
Accesses the "Global Trigger/Clock/Input Settings" dialog.

This dialog is to set the trigger threshold, the input impedance and the polarity of the
clock and trigger inputs.

The parameters in this dialog affect all digital modulations and standards, and are
described in chapter "Global Trigger/Clock/Input Settings" in the operating manual.
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5 ILS Configuration and Settings

» To access this dialog select "Baseband Block > ILS".

5.1 General Settings

This dialog provides access to the general settings of the ILS standard, like enabling
the standard and selecting the ILS component.

EILs =101 x|
State Off

Set To Default | Save/Recall .. |
ILS Component IGIidescnpe j

System Configuration. .. |

Trigger/Marker. .. | Auto
Stopped
Clock. .. | Internal

Changing a parameter in the ILS standard causes an instant signal change in the

R&S SMBYV. There is no extra measurement cycle to calculate the RMS value of the
baseband signal to set the correct RF level. If the standard is switched ON for the first
time, or after every subsequent ON/OFF sequence, the measurement cycle will take
place to determine the correct RF level. Every subsequent parameter change in the
ILS standard is performed without another measurement cycle to provide a continuous
signal output.

State
Activates the standard and deactivates all the other digital standards and digital modu-
lation modes in the same path.

Remote command:
<subsystem>:STATe on page 112

Set To Default
Calls the default settings. The values of the main parameters are listed in Chapter C,
"Default Settings", on page 215.

Remote command:
<subsystem>:PRESet on page 112

Operating Manual 1176.8600.02 — 08 52



Avionics Standards ILS Configuration and Settings

General Settings

Save/Recall

Accesses the "Save/Recall" dialog, that is the standard instrument function for saving
and recalling the complete dialog-related settings in a file. The provided navigation
possibilities in the dialog are self-explanatory.

The filename and the directory, in which the settings are stored, are user-definable; the
file extension is however predefined.

Remote command:

<subsystem>:SETTing:CATalog on page 112

<subsystem>:SETTing:STORe on page 113
<subsystem>:SETTing:STORe:FAST on page 113
<subsystem>:SETTing:LOAD on page 113

<subsystem>:SETTing:DELete on page 112

ILS Component
Selects the ILS component.

"Glide slope" Enables the glide slope.
"Localizer" Enables the localizer.

"Marker Beacons"
Enables the marker beacons.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:TYPE on page 153

System Configuration
Accesses the "System Configuration" dialog, see:

® Chapter 5.2, "System Configuration Settings - Glide Slope", on page 54 for the
glide slope settings

® Chapter 5.3, "System Configuration Settings Localizer", on page 58 for the local-
izer settings

® Chapter 5.4, "System Configuration Settings Marker Beacons", on page 64 for the
marker beacons settings

Trigger/Marker...

Accesses the dialog for selecting the trigger source, for configuring the marker signals
and for setting the time delay of an external trigger signal, see Chapter 8.1, "Trigger
Settings", on page 90 .

The currently selected trigger source is displayed to the right of the button.

Execute Trigger
Executes trigger manually.

You can execute the trigger manually only if you select an internal trigger source and a
trigger mode other than "Auto".

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger:EXECute on page 196
[ :SOURce<hw>] :BB:ILS:TRIGger :EXECute on page 196
[ : SOURce<hw>] :BB:VOR: TRIGger :EXECute on page 196

[ :SOURce<hw>] :BB:DME: TRIGger :EXECute on page 196
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Arm
Stops the signal generation until subsequent trigger event occurs.

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger:ARM: EXECute on page 195
[ :SOURce<hw>] :BB:ILS:TRIGger:ARM: EXECute on page 195

[ : SOURce<hw>] :BB:VOR: TRIGger : ARM: EXECute on page 195
[ ]

:SOURce<hw>] :BB:DME: TRIGger : ARM: EXECute on page 195

Clock...

Accesses the dialog for selecting the clock source, see Chapter 8.4, "Clock Settings”,
on page 98.

5.2 System Configuration Settings - Glide Slope

To access this dialog:
1. Select "ILS Component > Glide slope".
2. Select "ILS > System Configuration".

5.2.1 Signal Settings

The dialog comprises the settings, necessary to configure the ILS Glide slope (ILS-GS)
modulation signal.

Signal Settings
Carrier Frequency Mode |User Defined j
Carrier Frequency | 334.700 000 000 fMHz > |
DDM Polarity 50 Hz - 150 Hz =l
Mode INUrm j
LIp Frequency I BD.DIsz
Down Freguency | 15EI.D|sz
Up/Down Phase I D.DDIdegj

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

"User Defined" Activates user defined variation of the carrier frequency.
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"ICAO" Activates variation in predefined steps according to the standardized
ILS-GS transmitting frequencies (see Chapter B.1, "ILS Channel Fre-
quencies", on page 210). The start value can be selected in the field
"ICAO Channel" below.

The selection is effective on both ILS modulations. A change to mod-
ulation ILS-GS automatically causes the RF frequency to be adapted
to the glide slope value which is coupled to the localizer setting (see
Chapter B.1, "ILS Channel Frequencies", on page 210).

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:FREQuency:MODE on page 164
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : FREQuency : MODE on page 156

Carrier Frequency
Available only for "Carrier Frequency Mode > User Defined".

Sets the carrier frequency of the signal.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : FREQuency on page 156

ICAO Channel
Available only for "Carrier Frequency Mode > ICAQ".

Selects the ICAO channel and sets the corresponding transmitting frequency. The
ICAO channel settings for ILS-GS and ILS-LOC are coupled.

Refer to Chapter B, "ICAO Channel Frequencies", on page 210 for an overview of the
standard defined ILS transmitting frequencies.

Remote command:

[ :SOURce<hw>] [:BB] :ILS:LOCalizer:ICAO:CHANnel on page 164

[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : ICAO:CHANnel on page 156

DDM Polarity
Defines the polarity for DDM calculation (see "DDM Depth" on page 57).

Remote command:
[ :SOURce<hw>] [:BB] :ILS[:GS|GSLope] : DDM: POLarity on page 155

Mode

Selects the operating mode for the ILS (ILS-GS) modulation signal.

"Norm" ILS-GS modulation is active.

"90 Hz" Amplitude modulation of the output signal with the upper lobe signal

component (90Hz signal content) of the ILS-GS signal.

The modulation depth of the 90-Hz signal results from the settings of
the parameters Sum of Depth (SDM) and DDM Depth according to:
® "Fly > Down"

AM(90 Hz) = 0.5 x (SDM + DDM x 100%)
e "Fly>Up"

AM(90 Hz) = 0.5 x (SDM - DDM x 100%)
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"150 Hz" Amplitude modulation of the output signal with the lower lobe signal
component (150-Hz signal content) of the ILS-GS signal.

The modulation depth of the 150-Hz signal results from the settings of
parameters Sum of Depth (SDM) and DDM Depth according to:
® "Fly > Down"
AM (150 Hz) = 0.5 x (SDM + DDM % 100%)
e "Fly>Up"
AM (150 Hz) = 0.5 x (SDM - DDM % 100%)
Remote command:
[ :SOURce<hw>] [:BB] :ILS[:GS|GSLope] : MODE on page 157

Up Frequency
Sets the modulation frequency of the upper antenna lobe.

Remote command:
[ :SOURce<hw>] [:BB]:ILS[:GS|GSLope] : ULOBe [ : FREQuency] on page 158

Down Frequency
Sets the modulation frequency of the lower antenna lobe.

Remote command:
[ :SOURce<hw>] [:BB]:ILS[:GS|GSLope] : LLOBe [ : FREQuency] on page 156

Up/Down Phase

Sets the phase between the modulation signals of the upper and lower antenna lobe.
The zero crossing of the lower lobe (150Hz) signal serves as a reference. The angle
refers to the period of the signal of the lower antenna lobe.

Remote command:
[ :SOURce<hw>] [:BB]:ILS[:GS|GSLope] : PHASe on page 157

5.2.2 Amplitude Settings

The dialog comprises the settings, necessary to configure the ILS-GS amplitude.

Armplitude Settings
Surn Of Depth | 800 % |
Fly fup =l
DDM Step [Decimal |
DDM Current | 0.0fpa x|
DD Depth | 0.000 0
DDM Logarithmic | 0.0000dB ~|
DDM Percent | 000 % x|
DDM - SDM Coupling [Fixed DDM i

Sum of Depth (SDM)

Sets the arithmetic sum of the modulation depths of the upper lobe (90Hz) and lower
lobe (150HZz) ILS-GS signal contents. The RMS modulation depth of the sum signal
depends on the phase setting of both modulation tones.
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Remote command:
[ :SOURce<hw>] [:BB] :ILS[:GS|GSLope] : SDM on page 157

Fly
Selects the simulation mode for the ILS-GS modulation signal. A change of the setting
automatically changes the sign of the DDM value.

This setting simulates the direction in which the pilot has to correct the course.

"Up" The 150-Hz modulation signal is predominant, the DDM value is neg-
ative (the airplane is too low, it must climb).

"Down" The 90-Hz modulation signal is predominant, the DDM value is posi-
tive (the airplane is too high, it must descend).

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : DDM: DIRection on page 154

DDM Step

Selects the variation of the DDM values.

"Decimal" Decimal variation according to the current cursor position.

"Predifined" Variation in predefined steps according to the standardized DDM val-
ues.

Remote command:
n.a.

DDM Current
Sets the current of the ILS indicating the instrument corresponding to the DDM value.
The instrument current is calculated according to:

DDM uA = DDM x 857,125 uA

A variation of the instrument current automatically leads to a variation of the DDM
value and the DDM value in dB.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : DDM: CURRent on page 153

DDM Depth
Sets the difference in depth of modulation between the upper lobe (90Hz) and the
lower lobe (150Hz) tone of the ILS-GS modulation signal.

The DDM value is calculated with the formula:

e "DDM Polarity > 90 Hz - 150 Hz" (default setting):
DDM = [ AM(90 Hz) - AM (150 Hz) ]/ 100%

e "DDM Polarity > 150 Hz - 90 Hz":
DDM =[ AM(150 Hz) - AM (90 Hz) ]/ 100%

A variation of the DDM value automatically leads to a variation of the value of the
instrument current and the DDM value in dB.

Remote command:
[:SOURce<hw>] [:BB]:ILS[:GS|GSLope] :DDM[ : DEPTh] on page 155

DDM Logarithmic
Sets the DDM value in dB. The dB value is calculated according to:
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5.3.1

System Configuration Settings Localizer

DDM dB = 20 x LOG [(SDM+DDMx100%) / (SDM-DDMx100%)]
A variation of the value automatically leads to a variation of the DDM value and the
instrument current.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : DDM: LOGarithmic on page 154

DDM Percent
Sets the difference in depth of modulation between the upper lobe (90Hz) and the
lower lobe (150Hz) tone of the ILS-GS modulation signal.

The DDM value in percent is calculated as follows:

e "DDM Polarity > 90 Hz - 150 Hz" (default setting):
DDM =[ AM(90 Hz) - AM (150 Hz) ]

e "DDM Polarity > 150 Hz - 90 Hz":
DDM =[ AM(150 Hz) - AM (90 Hz) ]

A variation of the DDM value automatically leads to a variation of the value of the
instrument current and the DDM value in dB.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : DDM: PCT on page 154

DDM - SDM Coupling
Selects if the DDM value is fixed or is changed with a change of sum of modulation
depths (SDM, see below).

"Fixed DDM" The absolute DDM value stays constant when the SDM is changed.

"Coupled to SDM"
The absolute DDM value changes when the SDM is changed. The
DDM value expressed in dB stays constant.

Remote command:
[ :SOURce<hw>] [:BB] :ILS[:GS|GSLope] : DDM: COUPling on page 153

System Configuration Settings Localizer

To access this dialog,
1. Select "ILS > ILS Component > Localizer".

2. Select "ILS > System Configuration"

Signal Settings

The dialog comprises the settings, necessary to configure the ILS localizer (ILS-LOC)
modulation signal.
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Signal Settings
Carrier Frequency Mode |User Defined j
Carrier Frequency | 108.100 000 000 MHz > |
DDM Polarity 50 Hz - 150 Hz hd|
hlode |Nnrm j
Left Frequency I BD.Dlej
Right Fregquency I 150.D|sz
Left/Right Phase | 0,00 |dey =]

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

"User Defined" Activates user defined variation of the carrier frequency.

"ICAO" Activates variation in predefined steps according to the standardized
ILS-GS transmitting frequencies (see Chapter B.1, "ILS Channel Fre-
quencies”, on page 210). The start value can be selected in the field
"ICAO Channel" below.

The selection is effective on both ILS modulations. A change to mod-
ulation ILS-GS automatically causes the RF frequency to be adapted
to the glide slope value which is coupled to the localizer setting (see
Chapter B.1, "ILS Channel Frequencies", on page 210).

Remote command:

[ :SOURce<hw>] [:BB] : ILS:L0OCalizer:FREQuency:MODE on page 164

[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : FREQuency : MODE on page 156

Carrier Frequency
Available only for "Carrier Frequency Mode > User Defined".

Sets the carrier frequency of the signal.

Remote command:
[:SOURce<hw>] [:BB]:ILS:LOCalizer:FREQuency on page 163

ICAO Channel
Available only for "Carrier Frequency Mode > ICAQ".

Selects the ICAO channel and sets the corresponding transmitting frequency. The
ICAO channel settings for ILS-GS and ILS-LOC are coupled.

Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:ICAO:CHANnel on page 164

DDM polarity
Defines the polarity for DDM calculation (see "DDM Depth" on page 62).

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:DDM: POLarity on page 163

Mode
Selects the operating mode for the ILS-LOC modulation signal.

"Norm" ILS-LOC modulation is active.
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"90 Hz" Amplitude modulation of the output signal with the left lobe (90Hz)
signal component of the ILS-LOC signal.

The modulation depth of the 90Hz signal results from the settings of
parameters Sum of Depth and DDM Depth according to:

® "Fly > Right"
AM(90 Hz) = 0.5 x (SDM + DDM x 100%)
e "Fly > Left"
AM(90 Hz) = 0.5 x (SDM - DDM x 100%)
"150 HZ" Amplitude modulation of the output signal with the right lobe (150Hz)

signal component of the ILS-LOC signal.

The modulation depth of the 150Hz signal results from the settings of
parameters Sum of Depth and DDM Depth according to:
e "Fly" = "Right"
AM (150 Hz) = 0.5 x (SDM + DDM % 100%)
e "Fly" ="Left"
AM (150 Hz) = 0.5 x (SDM - DDM x 100%)

Remote command:
[ :SOURce<hw>] [ :BB] :ILS:LOCalizer:MODE on page 165

Left Frequency
Sets the modulation frequency of the antenna lobe arranged at the left viewed from the
air plane.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:L0OCalizer:LLOBe[: FREQuency] on page 164

Right Frequency
Sets the modulation frequency of the antenna lobe arranged at the right viewed from
the air plane.

Remote command:
[:SOURce<hw>] [:BB]:ILS:L0Calizer:RLOBe [ : FREQuency] on page 165

Left/Right Phase

Sets the phase between the modulation signals of the left and right antenna lobe. The
zero crossing of the right lobe (150Hz) signal serves as a reference. The angle refers
to the period of the signal of the right antenna lobe.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:L0OCalizer:PHASe on page 165

Amplitude Settings

The dialog comprises the settings, necessary to configure the ILS-LOC amplitude.
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Amplitude Settings
Surn Of Depth | 400 % ~|
Fly [Left |
DDM Step [Decimal hd|
DDM Current | 0.0fpa =]
DDM Depth | 0.000 0
DDM Logarithmic | 0.0000dB ~|
DDM Percent | 0.00f % =]
DDM - SDM Coupling [Fixed DOM |

Sum of Depth

Sets the arithmetic sum of the modulation depths of the left lobe (90Hz) and right lobe
(150Hz) ILS-LOC signal contents. The RMS modulation depth of the sum signal
depends on the phase setting of both modulation tones. The sum of "Sum of Depth"
on page 61 and "Depth" on page 63 must be smaller than 100 PCT.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:L0Calizer:SDM on page 165

Fly
Selects the simulation mode for the ILS-LOC modulation signal. A change of the set-
ting automatically changes the sign of the DDM value.

This setting simulates the direction in which the pilot has to correct the course.

"Left" The 150-Hz modulation signal is predominant, the DDM value is neg-
ative (the airplane is too far to the right, it must turn to the left).

"Right" The 90-Hz modulation signal is predominant, the DDM value is posi-
tive (the airplane is too far to the left, it must turn to the right).

Remote command:
[ :SOURce<hw>] [:BB] :ILS:LOCalizer:DDM: DIRection on page 162

DDM Step

Selects the variation step of the DDM values.

"Decimal" Decimal variation according to the current cursor position.

"Predifined" Variation in predefined steps according to the standardized DDM val-
ues.

Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:DDM: STEP on page 163

DDM Current
Sets the current of the ILS indicating instrument corresponding to the DDM value. The
instrument current is calculated according to:

DDM uA = DDM x 967.75 uA

A variation of the instrument current automatically leads to a variation of the DDM
value and the DDM value in dB.
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Remote command:
[:SOURce<hw>] [:BB]:ILS:LOCalizer:DDM: CURRent on page 161

DDM Depth
Sets the difference in depth of modulation (DDM) between the signal of the left lobe
(90 Hz) and the right lobe (150 Hz) of the ILS-LOC modulation signal.

The DDM value in percent is calculated as follows:
e "DDM Polarity > 90 Hz - 150 Hz" (default setting):
DDM = [ AM(90 Hz) - AM (150 Hz) 1/ 100%
e "DDM Polarity > 150 Hz - 90 Hz":
DDM = [ AM(150 Hz) - AM (90 Hz) ]/ 100%
A variation of the DDM value automatically leads to a variation of the DDM value in dB
and the value of the instrument current.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:L0OCalizer:DDM[:DEPTh] on page 163

DDM Logarithmic
Sets the DDM value in dB. The dB value is calculated according to:

DDM dB = 20 x LOG [(SDM+DDMx100%) / (SDM-DDMx100%)]
A variation of the value automatically leads to a variation of the DDM value and the
instrument current.

Remote command:
[ :SOURce<hw>] [:BB] :ILS:LOCalizer:DDM:LOGarithmic on page 162

DDM Percent
Sets the difference in depth of modulation between the signal of the left lobe (90 Hz)
and the right lobe (150 Hz).

The DDM value in percent is calculated to formula:
e "DDM Polarity > 90 Hz - 150 Hz" (default setting):
DDM =[ AM(90 Hz) - AM (150 Hz) ]
e "DDM Polarity > 150 Hz - 90 Hz":
DDM =[ AM(150 Hz) - AM (90 Hz) ]
A variation of the DDM value automatically leads to a variation of the DDM value in dB
and the value of the instrument current.

Remote command:
[:SOURce<hw>] [:BB] :ILS:L0OCalizer:DDM:PCT on page 162

DDM - SDM Coupling
Selects if the DDM value is fixed or is changed with a change of sum of modulation
depths (SDM, see below).

"Fixed DDM" The absolute DDM value stays constant when the SDM is changed.

"Coupled to The absolute DDM value changes when the SDM is changed. The
SDM" DDM value expressed in dB stays constant.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:DDM:COUPling on page 161
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5.3.3 COMIID Settings

The dialog comprises the settings, necessary to configure the COM/ID settings availa-
ble for the ILS-LOC modulation.

COM/ID Settings
COMAD State [~ On

<<« Hide Detailsl 1020.0 Hz, 10.0%
Code I—
Fragquency Imlm
Period IWIE
Depth WIE
Time Schema Im
Dot Length IWIE[

State
Enables/disables an additional communication/identification (COM/ID) signal.

Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:COMid[:STATe] on page 161

Show/Hide Details
Reveals the detailed setting options for the COM/ID signal.

Once the details are revealed, the labeling on the button changes to "Hide Details".
Use it to hide the detailed setting options display again.

Code

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport). If no coding is entered, the COM/ID tone is sent
uncoded (key down).

Remote command:
[ :SOURce<hw>] [:BB] : ILS:L0OCalizer:COMid:CODE on page 158

Frequency
Sets the frequency of the COM/ID signal.

Remote command:
[ :SOURce<hw>] [:BB] :ILS:LOCalizer:COMid: FREQuency on page 159

Period
Sets the period of the COM/ID signal in seconds.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:L0OCalizer:COMid:PERiod on page 160

Depth
Sets the AM modulation depth of the COM/ID signal.

Remote command:
[:SOURce<hw>] [:BB]:ILS:LOCalizer:COMid:DEPTh on page 159
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Time Schema
Sets the time schema for the COM/ID signal.

e "Standard"
The set dot length determines the length of the dash, the symbol space and letter
space.

® ‘"User"

You can set each length value separately.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:L0Calizer:COMid: TSCHema on page 161

Dot Length
Sets the length of a Morse dot in seconds.

For "Time Schema > Standard", this value determines also the length of the dash
(3xDot length), symbol space (= Dot length) and letter space (3xDot length).

Remote command:
[:SOURce<hw>] [:BB]:ILS:LOCalizer:COMid:DOT on page 159

Symbol Space
Available only for "Time Schema > User".

Sets the length of a symbol space in milliseconds.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:L0Calizer:COMid:SYMBol on page 160

Dash Length
Available only for "Time Schema > User".

Sets the length of a Morse dash in milliseconds.

Remote command:
[:SOURce<hw>] [:BB]:ILS:LOCalizer:COMid:DASH on page 159

Letter Space
Available only for "Time Schema > User".

Sets the length of a letter space in milliseconds.

Remote command:
[:SOURce<hw>] [:BB]:ILS:L0Calizer:COMid:LETTer on page 160

System Configuration Settings Marker Beacons

To access this dialog:
1. Select "ILS > ILS Component > Marker Beacons".

2. Select "System Configuration".
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5.4.1 Signal Settings

This section covers the different signal settings available for the marker beacons mod-

ulation.

Signal Settings
Carrier Frequency Mode IUser Defined j
Carrier Frequency | 75.000 000 000 |MHz > |
harker Frequency |ADD Hz j
Marker Depth | 95.0] % x|

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

"User Defined" Activates user defined variation of the carrier frequency.

"Predefined" Activates variation in predefined steps according to the standardized
ILS transmitting frequencies .

Remote command:
[ :SOURce<hw>] [:BB:ILS] :MBEacon:FREQuency:MODE on page 169

Carrier Frequency
Available only for "Carrier Frequency Mode > User Defined".

Sets the carrier frequency of the signal.

Remote command:
[ :SOURce<hw>] [ :BB:ILS] :MBEacon:FREQuency on page 169

Marker Frequency
Sets the modulation frequency of the marker signal.

Remote command:
[ :SOURce<hw>] [ :BB:ILS] :MBEacon:MARKer : FREQuency on page 169

Marker Depth
Sets the modulation depth of the marker signal.

Remote command:
[ :SOURce<hw>] [:BB:ILS] :MBEacon [ :MARKer] : DEPTh on page 169

5.4.2 COMI/ID Settings

The dialog comprises the settings, necessary to configure the COM/ID settings availa-
ble for the ILS marker beacon modulation.
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COMAD Settings
COMAD State [~ On

<= Hide Detailsl 1020.0 Hz, 5.0%)
Code I—
Frequency Imlm
Period IWIE
Depth I—SDIE
Time Schema Im
Dot Length Imm

State
Enables/disables an additional communication/identification (COM/ID) signal.

Remote command:
[ :SOURce<hw>] [:BB:ILS] :MBEacon:COMid[:STATe] on page 168

Show/Hide Details
Reveals the detailed setting options for the COM/ID signal.

Once the details are revealed, the labeling on the button changes to "Hide Details".
Use it to hide the detailed setting options display again.

Code

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport). If no coding is entered, the COM/ID tone is sent
uncoded (key down).

Remote command:
[ : SOURce<hw>] [ :BB:ILS] :MBEacon:COMid: CODE on page 166

Frequency
Sets the frequency of the COM/ID signal.

Remote command:
[ :SOURce<hw>] [:BB:ILS] :MBEacon:COMid: FREQuency on page 167

Period
Sets the period of the COM/ID signal in seconds.

Remote command:
[ :SOURce<hw>] [:BB:ILS] :MBEacon:COMid: PERiod on page 168

Depth
Sets the AM modulation depth of the COM/ID signal.

Remote command:
[ :SOURce<hw>] [:BB:ILS] :MBEacon:COMid:DEPTh on page 167

Time Schema
Sets the time schema for the COM/ID signal.

e "Standard"
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The set dot length determines the length of the dash, the symbol space and letter
space.

e ‘"User"
You can set each length value separately.

Remote command:
[:SOURce<hw>] [ :BB:ILS] :MBEacon:COMid: TSCHema on page 168

Dot Length
Sets the length of a Morse dot in seconds.

For "Time Schema > Standard", this value determines also the length of the dash
(3xDot length), symbol space (= Dot length) and letter space (3xDot length).

Remote command:
[ :SOURce<hw>] [:BB:TLS] :MBEacon:COMid:DOT on page 167

Dash Length
Available only for "Time Schema > User".

Sets the length of a Morse dash in milliseconds.

Symbol Space
Available only for "Time Schema > User".

Sets the length of a symbol space in milliseconds.

Remote command:
[ :SOURce<hw>] [ :BB:ILS] :MBEacon:COMid: SYMBol on page 168

Letter Space
Available only for "Time Schema > User".

Sets the length of a letter space in milliseconds.

Remote command:
[ :SOURce<hw>] [:BB:ILS] :MBEacon:COMid:LETTer on page 167
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6 VOR Configuration and Settings

6.1

» To access this dialog select "Baseband Block > VOR".

This section contains information about the VOR configuration settings.

General Settings

This dialog provides access to the general settings of the VOR standard.

=01]
State Off
Set To Default Save/Recall |

System Configuration. .

Trigger/Marker. .. Retrig / Int
Execute Trigger Stopped
Clock. .. Internal

Changing a parameter in the VOR standard causes an instant signal change in the
R&S SMBYV. There is no extra measurement cycle to calculate the RMS value of the
baseband signal to set the correct RF level. If the standard is switched ON for the first
time, or after every subsequent ON/OFF sequence, the measurement cycle will take
place to determine the correct RF level. Every subsequent parameter change in the
VOR standard is performed without another measurement cycle to provide a continu-
ous signal output.

State
Activates the standard and deactivates all the other digital standards and digital modu-
lation modes in the same path.

Remote command:
<subsystem>:STATe on page 112

Set To Default
Calls the default settings. The values of the main parameters are listed in Chapter C,
"Default Settings", on page 215.

Remote command:
<subsystem>:PRESet on page 112

Save/Recall

Accesses the "Save/Recall" dialog, that is the standard instrument function for saving
and recalling the complete dialog-related settings in a file. The provided navigation
possibilities in the dialog are self-explanatory.
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The filename and the directory, in which the settings are stored, are user-definable; the
file extension is however predefined.

Remote command:

<subsystem>:SETTing:CATalog on page 112

<subsystem>:SETTing:STORe on page 113

<subsystem>:SETTing:STORe: FAST on page 113
<subsystem>:SETTing:LOAD on page 113

<subsystem>:SETTing:DELete on page 112

System Configuration
Accesses the "System Configuration" dialog for configuration of the VOR modulation,
see Chapter 6.2, "System Configuration Settings", on page 70.

Trigger/Marker...

Accesses the dialog for selecting the trigger source, for configuring the marker signals
and for setting the time delay of an external trigger signal, see Chapter 8.1, "Trigger
Settings", on page 90 .

The currently selected trigger source is displayed to the right of the button.

Execute Trigger
Executes trigger manually.

You can execute the trigger manually only if you select an internal trigger source and a
trigger mode other than "Auto".

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger:EXECute on page 196

[ :SOURce<hw>] :BB:ILS:TRIGger :EXECute on page 196

[ :SOURce<hw>] :BB:VOR: TRIGger :EXECute on page 196

[ :SOURce<hw>] :BB:DME: TRIGger :EXECute on page 196

Arm
Stops the signal generation until subsequent trigger event occurs.

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger:ARM: EXECute on page 195
[ :SOURce<hw>] :BB:ILS:TRIGger :ARM:EXECute on page 195
[ : SOURce<hw>] :BB:VOR: TRIGger : ARM: EXECute on page 195
[ ]

:SOURce<hw>] :BB:DME: TRIGger: ARM: EXECute on page 195
Clock...
Accesses the dialog for selecting the clock source, see Chapter 8.4, "Clock Settings",
on page 98.
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6.2 System Configuration Settings

6.2.1

To access this dialog:

» Select "VOR > System Configuration".

Signal Settings

The dialog comprises the settings, necessary to configure the VOR modulation signal.

Signal Settings
Carrier Frequency Mode |User Defined j
Carrier Frequency | 108.000 000 000 fMHz |
hlode |Nnrm j
WAR/REF Freguency | 30.0|Hz x|
VAR Depth | 300/ % x|
Subcarrier Freguency | 2.960 lesz
Subcarrier Depth I SD.DI %j
REF Deviation | 480[Hz <]

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

"User Defined" Activates user defined variation of the carrier frequency.

"ICAQ" Activates variation in predefined steps according to the standardized
VOR transmitting frequencies (see Chapter B.2, "VOR Channel Fre-
quencies", on page 210). The start value can be selected in the field
"ICAO Channel".

Remote command:
[ : SOURce<hw>] :BB:VOR: FREQuency :MODE on page 171

Carrier Frequency
Available only for "Carrier Frequency Mode > User Defined".

Sets the carrier frequency of the signal.

Remote command:
[ : SOURce<hw>] : BB:VOR: FREQuency on page 171

ICAO Channel
Available only for "Carrier Frequency Mode > ICAQ".

Selects the ICAO channel and the corresponding transmitting frequency. Refer to
Chapter B.2, "VOR Channel Frequencies", on page 210 for an overview of the stan-
dard defined VOR transmitting frequencies.

Remote command:
[ :SOURce<hw>] [:BB] :VOR: ICAO:CHANnel on page 171
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Mode

Selects the operating mode for the VOR modulation signal.

"Norm" VOR modulation is active.

"Var" Amplitude modulation of the output signal with the VAR signal compo-

nent (30Hz signal content) of the VOR signal. The modulation depth
corresponds to the value set under " VAR Depth".

"Subcarrier" Amplitude modulation of the output signal with the unmodulated FM
carrier (9960Hz) of the VOR signal. The modulation depth corre-
sponds to the value set under "Subcarrier Depth".

"Subcarrier +  Amplitude modulation of the output signal with the frequency-modula-

FM" ted FM carrier (9960Hz) of the VOR signal. The frequency deviation
corresponds to the value set under "REF Deviation", the modulation
depth corresponds to the value set under "Subcarrier Depth".

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:MODE on page 170

VAR/REF Frequency
Sets the frequency of the VAR signal and the REF signal. As the two signals must
have the same frequency, the setting is valid for both signals.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:VAR: FREQuency on page 173

VAR Depth
Sets the AM modulation depth of the 30Hz VAR signal.

Note: The sum of "Subcarrier depth", "VAR depth" and "COM/ID > Depth" must be
smaller than 100 %.

Remote command:
[ :SOURce<hw>] [:BB] :VOR:VAR([ :DEPTh] on page 173

Subcarrier Frequency
Sets the frequency of the FM carrier.

Remote command:
[ : SOURce<hw>] [ :BB] :VOR:SUBCarrier[:FREQuency] on page 173

Subcarrier Depth
Sets the AM modulation depth of the FM carrier.

Note: The sum of "Subcarrier depth", "VAR depth" and "COM/ID > Depth" must be
smaller than 100 %.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:SUBCarrier:DEPTh on page 172
Position Settings

The dialog comprises the settings, necessary to configure the different position settings
available for the VOR modulation.
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FPaosition Settings
Bearing Angle I D.DDIdegj

Direction |me j

Bearing Angle
Sets the phase angle between the 30Hz VAR signal and the 30Hz reference signal.
The orientation of the angle depends on the selected "Direction”.

Remote command:
[ :SOURce<hw>] [:BB] :VOR[ :BANGle] on page 173

Direction

Sets the reference position of the phase information. The angle set under "Bearing
Angle" corresponds to the angle between the geographic north and the connection line
from beacon to airplane.

"From" Selection of the beacon as a reference position.
"To" Selection of the airplane position as a reference position.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR[ :BANGle] : DIRection on page 174

COMI/ID Settings

The dialog comprises the settings, necessary to configure the COM/ID settings availa-
ble for the VOR modulation.

COMAD Settings
COMAD State [~ On

<= Hide Detailsl 1020.0 Hz, 10.0%
Code I—
Frequency Imlm
Period IWIE
Depth IWIE
Time Schema Im
Dot Length IWIE[

State
Enables/disables an additional communication/identification (COM/ID) signal.

Remote command:
[ :SOURce<hw>] [:BB] : VOR:COMid[:STATe] on page 176

Show/Hide Details
Reveals the detailed setting options for the COM/ID signal.

Once the details are revealed, the labeling on the button changes to "Hide Details".
Use it to hide the detailed setting options display again.
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Code

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport). If no coding is entered, the COM/ID tone is sent
uncoded (key down).

Remote command:
[ : SOURce<hw>] [ :BB] : VOR:COMid:CODE on page 174

Frequency
Sets the frequency of the COM/ID signal.

Remote command:
[ : SOURce<hw>] [ :BB] : VOR:COMid: FREQuency on page 175

Period
Sets the period of the COM/ID signal in seconds.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:COMid: PERiod on page 176

Depth
Sets the AM modulation depth of the COM/ID signal.

Note: The sum of "Subcarrier depth", "VAR depth" and "COM/ID > Depth" must be
smaller than 100 %.

Remote command:
[ : SOURce<hw>] [ :BB] : VOR:COMid:DEPTh on page 175

Time Schema
Sets the time schema for the COM/ID signal.

e "Standard"
The set dot length determines the length of the dash, the symbol space and letter
space.

e "User"

You can set each length value separately.

Remote command:
[ :SOURce<hw>] [ :BB] :VOR:COMid: TSCHema on page 176

Dot Length
Sets the length of a Morse dot in seconds.

For "Time Schema > Standard", this value determines also the length of the dash
(3xDot length), symbol space (= Dot length) and letter space (3xDot length).

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:COMid:DOT on page 175

Dash Length
Available only for "Time Schema > User".

Sets the length of a Morse dash in milliseconds.
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Symbol Space
Available only for "Time Schema > User".

Sets the length of a symbol space in milliseconds.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:COMid: SYMBol on page 176

Letter Space
Available only for "Time Schema > User".

Sets the length of a letter space in milliseconds.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:COMid:LETTer on page 175
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7/ DME Configuration and Settings

71

» To access this dialog select "Baseband Block > DME".

General Settings

This dialog provides access to the general settings of the DME standard, like enabling
the standard and selecting the DME mode.

=10l x|
State Off

Set To Default | Save/Recall .. |

DME Mode IInteergation j

System Configuration. .. |

Trigger/Marker. .. | Auto
Stopped
Clock. .. | Internal

Changing a parameter in the DME standard causes an instant signal change in the
R&S SMBYV. There is no extra measurement cycle to calculate the RMS value of the
baseband signal to set the correct RF level. If the standard is switched ON for the first
time, or after every subsequent ON/OFF sequence, the measurement cycle will take
place to determine the correct RF level. Every subsequent parameter change in the
DME standard is performed without another measurement cycle to provide a continu-
ous signal output.

State
Activates the standard and deactivates all the other digital standards and digital modu-
lation modes in the same path.

Remote command:
<subsystem>:STATe on page 112

Set To Default
Calls the default settings. The values of the main parameters are listed in Chapter C,
"Default Settings", on page 215.

Remote command:
<subsystem>:PRESet on page 112

Save/Recall

Accesses the "Save/Recall" dialog, that is the standard instrument function for saving
and recalling the complete dialog-related settings in a file. The provided navigation
possibilities in the dialog are self-explanatory.
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The filename and the directory, in which the settings are stored, are user-definable; the
file extension is however predefined.

Remote command:
<subsystem>:SETTing:CATalog on page 112
<subsystem>:SETTing:STORe on page 113
<subsystem>:SETTing:STORe: FAST on page 113
<subsystem>:SETTing:LOAD on page 113
<subsystem>:SETTing:DELete on page 112

DME Mode

Selects the DME modulation mode. The mode determines the signal type that is simu-
lated. The exact timing of the signal for each mode is determined by the selected X or
Y channel.

The timing and shape of the pulses can be freely selected. By default these values are
set according to the standard.

"Interrogation"  The interrogation signal of the airborne transmitter is simulated.

"Reply" The reply signal of the ground-based transponder is simulated.
The trigger is automatically set to external and the default trigger
delay either to 50 ps (channel X) or 56 ps (channel Y) depending on
the selected channel.
The interval between the pulse pairs can be set to a fixed value (rep-
etition rate) or to random generation (pulse squitter).

Remote command:
[ :SOURce<hw>] [ :BB] : DME : MODE on page 177

System Configuration
Accesses the "System Configuration" dialog for configuration of the interrogation or
reply modulation, see Chapter 7.2, "System Configuration Settings", on page 77.

Trigger/Marker...

Accesses the dialog for selecting the trigger source, for configuring the marker signals
and for setting the time delay of an external trigger signal, see Chapter 8.1, "Trigger
Settings", on page 90 .

The currently selected trigger source is displayed to the right of the button.

Execute Trigger
Executes trigger manually.

You can execute the trigger manually only if you select an internal trigger source and a
trigger mode other than "Auto".

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger:EXECute on page 196
[ :SOURce<hw>] :BB:ILS:TRIGger :EXECute on page 196
[ : SOURce<hw>] :BB:VOR: TRIGger :EXECute on page 196
[ : SOURce<hw>] :BB:DME: TRIGger : EXECute on page 196

Arm
Stops the signal generation until subsequent trigger event occurs.
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Remote command:
[ : SOURce<hw>] :BB:GBAS: TRIGger:ARM: EXECute on page 195

[ :SOURce<hw>] :BB: ILS:TRIGger:ARM: EXECute on page 195

[ : SOURce<hw>] :BB:VOR: TRIGger : ARM: EXECute on page 195

[ : SOURce<hw>] :BB:DME : TRIGger : ARM: EXECute on page 195

Clock...

Accesses the dialog for selecting the clock source, see Chapter 8.4, "Clock Settings”,
on page 98.

7.2 System Configuration Settings

To access this dialog:
1. Select "DME > DME Mode > Interrogation".

2. Select "System Configuration".

7.21 Signal Settings

The dialog comprises the settings, necessary to configure the DME modulation signal.

Signal Settings Signal Settings ——————

Channel Mode |X Channal L!' Channel Mode |X Channel j
Carrier Frequency lmlm Carrier Frequency Imlm
Pulse Squitter [~ On Range Distance I—[JUUW
Pulse Repetition Rate l—mm Pulse Squitter v On
Pulse Input... Ext Triggered| Pulse Repetition Rate I 2700 IE[
Reply Efficiency I—WUUIE

Signal settings for "DME Mode > Interrogation” Pulse Input... Ext Triggered. 50.00 s

Signal settings for "DME Mode > Reply"

Channel Mode
Selects the channel that is simulated.

Standard compliant X and Y channels differ in the spacing between the two pulses of
the pulse pair and the reply delay of the ground station (see Chapter B.3, "DME Chan-
nel Frequencies", on page 211). ICAQ indicates the ICAO channel parameters below
for selecting the correct channel.

Table 7-1: Pulse spacing and reply delay

Channel Pulse spacing Pulse spacing Reply delay Reply delay
interrogation reply mode 1st pulse 2nd pulse
mode

X 12 ps 12 ps 50 us 50 ps

Y 36 ps 30 ps 56 us 50 ps

Operating Manual 1176.8600.02 — 08 77



Avionics Standards DME Configuration and Settings

System Configuration Settings

Remote command:
[ :SOURce<hw>] [ :BB] :DME:CSUFfix on page 178

Carrier Frequency
Available only for "Channel Mode > X Channel"/ "Channel Mode > Y Channel".

Sets the carrier frequency of the signal.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : FREQuency on page 179

ICAO Channel
Available only for "Channel Mode > ICAQ".

Selects the corresponding channel as indicated by ICAO. Refer to Chapter B.3, "DME
Channel Frequencies", on page 211 for an overview of the standard defined DME
transmitting frequencies.

Remote command:
[ :SOURce<hw>] [:BB] :DME: ICAO: CHANnel on page 179

Range Distance
Available only for "DME Mode > Reply".

Sets the simulated distance between the interrogator and the transponder for reply
mode. The distance can be given in nautical miles (NM) or ys. 1 nm is 1852.01 meters
and corresponds to a run time of 12.359 ps.

The range distance and the external trigger delay are dependent according to:
"Range Distance" = ("Trigger Delay" — X/Y mode delay)/12.359 us/nm, where
X mode delay = 50 us, Y mode delay = 56 us

Changing one value automatically changes the other value.

Remote command:
[ :SOURce<hw>] [ :BB] :DME:RDIStance on page 182
[ :SOURce<hw>] [:BB] : DME:RDIStance:UNIT on page 182

Pulse Squitter
Enables/disables squitter pulses.

Squitter pulses are random pulse pairs sent by a ground station if the average transmit
pulse rate drops to values between 700 pulse pairs per second (pp/s). The squitter pul-
ses ensure that a minimum pulse rate is provided which is crucial for the proper moni-
toring and adjustment of important pulse parameters of the ground station.

Remote command:
[ :SOURce<hw>] [:BB] :DME: SQUitter on page 183

Pulse Repetition Rate
Sets the number of DME pulse pairs per second.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : RATE on page 181

Operating Manual 1176.8600.02 — 08 78



Avionics Standards DME Configuration and Settings

System Configuration Settings

Reply Efficiency

Available only for "DME Mode > Reply".

Sets the relation between reply pulse pairs and received trigger signals. For example,
with a set efficiency of 50% only every second trigger event leads to the generation of
a reply pulse pair.

Remote command:
[ :SOURce<hw>] [ :BB] :DME:ANALysis:EFFiciency? on page 186

Pulse Input
Opens a dialog for configuration of the pulse input settings.
L0

Reply Delay | SU.Uﬂlpsj

Input Source — Pulse Input

Selects the input of the DME pulses. If "DME Mode >Interrogation" the setting selects
the input for the reply pulses of a ground station. For "DME Mode > Reply", the input of
the interrogation pulses of an airplane is chosen.

"Ext Triggered"
The pulses are received via the backward [TRIG] connector. Make
sure that only the demodulated pulse envelope is input at this con-
nector. If a modulated RF signal is applied, use the "Ext Power Sen-
sor" mode.

"Ext Power Sensor"
The R&S NRP-Z81 power sensor as an input for modulated RF pul-
ses. An external DME signal is fed into a sensor. The 50% voltage
point of this signal is used by the R&S NRP-Z81 power sensor sensor
to generate the trigger for the R&S SMBV.

Remote command:
[ :SOURce<hw>] [ :BB] : DME: PINPut : SOURce on page 184

Reply Delay < Pulse Input
Sets the delay between the external trigger and the first DME output pulse (50% volt-
age point of first pulse).

For "DME Mode > Reply", it simulates the defined delay of the DME transponder and
twice the run time of the signal (from interrogator to transponder and back). The delay
is a measure of the range distance, thus, the two values are interdependent according
to:

Delay = X/Y mode delay + range distance * 12.359 nm/us, where
X mode delay = 50 us, Y mode delay = 56 us
Changing one value automatically changes the other value.

Remote command:
[ :SOURce<hw>] [:BB] :DME: PINPut : DELay on page 184
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Search Trigger Level «— Pulse Input
Available only for "Trigger Mode > Ext Power Sensor".

Determines the trigger level = 50% voltage point of first pulse of the external DME
interrogation signal.

After connecting the R&S NRP-Z81 sensor to the external interrogation signal source,
"Search Trigger Level" determines the trigger point. The search function has to be exe-
cuted with each change of the level of the external DME signal.

Remote command:
[ :SOURce<hw>] [ :BB] :DME : PINPut : TRIGger: SEARch? on page 185
Pulse Settings

The dialog comprises the settings, necessary to configure the pulse settings available
for DME interrogation.

Fulse Settings

Pulse Shape |CDS“2 j

Fulse Rise I 2.DD||.|5j

Pulse Width | 350 ps 7|

Pulse Fall | 200fps x|

Fulse Spacing I 12.DD||.|5j

Single Pulse [~ On

Pulse Shape

Selects the pulse shape.

"Cos”2" The falling and the rising edge of the pulse are cos”2 shaped.
"Cos Cos”2" The rising edge is cos shaped and the falling edge is cos"2 shaped.
"Linear" The falling and the rising edge of the pulse are linearly shaped.
"Gauss" The pulse has a Gaussian form.

Remote command:
[ :SOURce<hw>] [ :BB] : DME: SHAPe on page 183

Pulse Rise
Sets the rise time of the pulse (10% to 90% of the peak voltage).

Remote command:
[ :SOURce<hw>] [ :BB] : DME:RISE on page 183

Pulse Width
Sets the pulse width (50% to 50% of peak voltage).

Remote command:
[ :SOURce<hw>] [ :BB] : DME:WIDTh on page 185

Pulse Fall
Sets the fall time of the pulse (90% to 10% of peak voltage).
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Remote command:
[ :SOURce<hw>] [ :BB] : DME : FALL on page 178

Pulse Spacing
Sets the spacing between the first and second pulse of a pulse pair (the time between
the half-voltage points on the leading edge of each pulse).

Remote command:
[ : SOURce<hw>] [ :BB] : DME : PPS on page 180

Single Pulse
Activates/deactivates generation of a single test pulse.

Remote command:
[ :SOURce<hw>] [ :BB] : DME: SINGle on page 183

DME Analysis
Available only for "DME Mode > Interrogation”.

Accesses the "DME Analysis" dialog.

For a description of the available settings, refer to Chapter 7.2.4, "DME Analysis",
on page 82.

Receive Settings

The dialog comprises the settings, necessary to configure the receiving of the pulse.

Receive Settings

Pulse Pair Spacing Tolerance ¥ Enabled I 5.00|ps vl

Pulse Pair Spacing Tolerance
Determines the pulse pair spacing tolerance.

If the spacing is e.g. 12 us, the reply station sees a pulse pair with a spacing of 11.5 to
12.5 us as a valid interrogation pair and responds to it. Otherwise, no reply is gener-
ated.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : PPST on page 181

Enabled
Enables the pulse pair spacing tolerance.

If this function is not enabled, the response is sent after the first pulse, without check-
ing whether the second pulse is within the pulse pair spacing tolerance time.

Remote command:
[ :SOURce<hw>] :BB:DME: PPST:ENABled on page 181
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7.2.4 DME Analysis

The settings in this dialog are available only if an R&S NRP-Z81 power sensor is con-
nected to the R&S SMBV.

1. Access:
2. Select "DME > DME Mode > Interrogation”.

3. Select "System Configuration > DME Analysis".

=ioix
State Off
Measurement Gate Settings
Expected Reply Delay I EE_UIps j
Gate Length | 10.U|p5 j
Measurement Time I 1_[]|s j
Peak Level | ——JdBm |
Reply Delay | 0_00|ps j
Range Distance I —4_53|NM j
Reply Efficiency | 1000 % -]
Pulse Rep. Rate | O.Dle j

The "DME Analyisis" dialog comprises the settings to configure the parameters of
the reply signal of the ground station transponder.

State
Activates the DME analysis. The R&S SMBV generates interrogation pulse pairs and
starts an internal counter for time measurement.

The measurement gate settings determine the measurement window (expected reply
delay +/- gate length/2). Only reply pulses for which the 50% voltage point of the rising
edge of the first pulse is within the measurement window are used to evaluate the
delay time and reply efficiency. The delay measurement is averaged within the mea-
surement cycle. The reply efficiency is calculated once for each measurement cycle.

Example:

The gate length is 1 ps and the expected reply delay is 50 ys. The measurement win-
dow lies in the range between 49.5 us and 50.5 ys. Only pulse pairs are used for the
measurement whose 50% voltage point of the rising edge of the first pulse is within this

range.
te length'2
Expected reply delay = 30us Gafn?i_
4 &
| A b -
| f— | t
Dus 49.5u8 S 8u=

Measuremeant window = fus
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Remote command:
[ :SOURce<hw>] [ :BB] : DME : ANALysis:STATe on page 189

Expected Reply Delay
Sets the expected reply delay.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : ANALysis:GATE:EDELay on page 187

Gate Length
Sets the gate length for the measurement window.

Remote command:
[ :SOURce<hw>] [ :BB] :DME : ANALysis:GATE [ : LENGth] on page 187

Measurement Time
Sets the time for the measurement cycle.

Remote command:
[ : SOURce<hw>] [ :BB] : DME : ANALysis:GATE: TIME on page 187

Peak Level
Indicates the measured average peak level of all pulse pairs in a measurement cycle.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : ANALysis:POWer? on page 188
[ :SOURce<hw>] :BB:DME: ANALysis:POWer:0K? on page 188

Range Distance

Indicates the measured average range distance of all valid pulse pairs in a measure-
ment cycle. If there are no valid measurements available in the set measurement win-
dow 'invalid' is indicated.

Remote command:
[ :SOURce<hw>] [ :BB] :DME : ANALysis:RDIStance? on page 189

Reply Delay

Indicates the measured average reply delay of all valid pulse pairs in a measurement
cycle. If there are no valid measurements available in the set measurement window 'in-
valid' is indicated.

Remote command:
[ :SOURce<hw>] [:BB] :DME:ANALysis:TIME? on page 189
[ :SOURce<hw>] :BB:DME: ANALysis: TIME:OK? on page 190

Reply Efficiency

Indicates the measured reply efficiency in percent. The measurement is the ratio of the
number of measured valid reply pulse pairs to transmitted pulse pairs in a measure-
ment cycle. If there are no valid measurements available in the set measurement win-
dow 'invalid' is indicated.

Remote command:

[ :SOURce<hw>] [ :BB] : DME:ANALysis:EFFiciency? on page 186

[ : SOURce<hw>] :BB:DME:ANALysis:EFFiciency:0K? on page 186
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Pulse Repetition Rate
Indicates the measured mean pulse repetition rate of the DME ground station.

If there are no valid measurements available in the set measurement window 'invalid' is
indicated.

Remote command:
[ :SOURce<hw>] [ :BB] : DME: ANALysis:PRRate? on page 188
[ : SOURce<hw>] :BB:DME: ANALysis:PRRate:OK? on page 189

COMI/ID Settings

To access this dialog:
1. Select "DME > DME Mode > Reply".

2. Select "DME > System Configuration".

The dialog comprises the settings, necessary to configure the COM/ID settings availa-
ble for the DME reply modulation.

COM/D Settings

COMAD State [~ COn
<<« Hide Detailsl 1350.0 Hz|
Pair of Pulse Pairs [~ On

Code

I—
Period I—AEIIE
Time Schema m
Dot Length IWIEI
Dash Length Imm
Symbol Space IWIE[
Letter Space Imm

COM/ID State
Enables/disables an additional communication/identification (COM/ID) signal.

The ID signal consists of a regular group of pulses that generates Morse code dots and
dashes.

The transmission of the ground signal is interrupted every 40 seconds (ID period) and
one ID sequence is transmitted instead. The "key down time" of the ground signal cor-
responds to the period of transmission for a dot or dash in the Morse code ID
sequence (e.g. 100ms for a dot). During the key down times reply pulses are not trans-
mitted, however, they are transmitted between the key down times.

Remote command:
[ :SOURce<hw>] [:BB]:DME:ID[:STATe] on page 194
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Show/Hide Details
Reveals the detailed setting options for the COM/ID signal.

Once the details are revealed, the labeling on the button changes to "Hide Details".
Use it to hide the detailed setting options display again.

Pair of Pulse Pairs
Enables the transmission of a pair of pulse pairs during the set "Rate".

The ID signal consists of a regular group of pulses that generates Morse code dots and
dashes. To form the regular pulse groups, two pulse pairs are separated by 100 us. It
is called a pair of pairs. These pair combinations are transmitted at a regular rate of
1350 pairs of pairs, see Figure 7-1. This results in a repetition rate of 1350 Hz, which is
an audible tone for an ident.

A A M AR

740.8 us

Figure 7-1: Signal with enabled pair of pulse pairs

If the "Pair of Pulse Pairs" is disabled only a single pulse pair is transmitted in the
selected "Rate", see Figure 7-2.

A

Figure 7-2: Signal with disabled pair of pulse pairs

Remote command:
[:SOURce<hw>] [:BB] :DME:ID:PPP[:STATe] on page 192

Pulse Pair Spacing
Sets the value for the pulse pair spacing when "Pair of Pulse Pairs" is enabled.

Remote command:
[ :SOURce<hw>] [:BB] :DME: ID:PPS on page 193

Code

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport). If no coding is entered, the COM/ID tone is sent
uncoded (key down).

Remote command:
[ :SOURce<hw>] [ :BB] :DME: ID:CODE on page 191

Rate
Sets the pulse repetition rate of the ID sequence.
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Remote command:
[ :SOURce<hw>] [ :BB] : DME: ID:RATE on page 193

Period
Sets the period of the COM/ID signal in seconds.

Remote command:
[:SOURce<hw>] [:BB] :DME: ID: PERiod on page 193

Time Schema
Sets the time schema for the COM/ID signal.

e "Standard"
The set dot length determines the length of the dash, the symbol space and letter
space.

e ‘"User"

You can set each length value separately.

Remote command:
[ :SOURce<hw>] [ :BB] :DME: ID: TSCHema on page 194

Dot Length
Sets the length of a Morse dot in seconds.

For "Time Schema > Standard", this value determines also the length of the dash
(3xDot length), symbol space (= Dot length) and letter space (3xDot length).

Remote command:
[:SOURce<hw>] [:BB] :DME: ID:DOT on page 192

Dash Length
Available only for "Time Schema > User".

Sets the length of a Morse dash in milliseconds.

Remote command:
[ :SOURce<hw>] [ :BB] :DME: ID: DASH on page 192

Symbol Space
Available only for "Time Schema > User".

Sets the length of a symbol space in milliseconds.

Remote command:
[ :SOURce<hw>] [:BB] :DME:ID:SYMBol on page 193

Letter Space
Available only for "Time Schema > User".

Sets the length of a letter space in milliseconds.

Remote command:
[ :SOURce<hw>] [:BB] :DME:ID:LETTer on page 192
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7.2.6 Adjustment Factors

The dialog comprises the settings, necessary to normalize the setup when triggering
the instrument with a power sensor.

Normalize Setup |

Power Sensor Adjustment Factor I U'_Df)lps j
Internal Adjustment Factor I 2_75|ps j
Used Adjustment Factor |Interna| j

To calibrate a measurement setup regarding external pulse input and internal process-
ing delays, the "Normalize Setup" functionality can be used.

For DME operation in combination with a power sensor as input channel, the exact trig-
ger point has to be known to compensate for the pulse shape and the internal delay of
the sensor.

As shown in Figure 7-3, the R&S SMBYV gets interrogation pulses from an external
DUT using the same pulse shape. According to the settings, the R&S SMBV should
send a reply pulse pair 50us after receiving the interrogation pulse pair.

To guarantee, that the 50% edge levels are exactly 50us separated from each other,
the R&S SMBYV has to start the reply pulse before the 50us reply delay period has
elapsed.

Using the "Normalize Setup" calibration, an adjustment factor t is measured. This
adjustment factor is considered, when generating the reply pulses. The signal output is
started earlier to compensate for the trigger point of the sensor. This calibration works
best, when both stations use the same pulse shape with the same timing characteris-
tics.
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Adjustment
Factor t
-t
-
Power Sensor
Trigger Event
Interrogation Reply Pulse
Pulse Pair pF!“"air

' o
-< 50 u >
Adjustment
Factor t
-
Start of Pulse Output I
(1st Sample)

Figure 7-3: Normalize setup

Normalize Setup
Available only if an R&S NRP-Z81 power sensor is connected to the R&S SMBV.

Performs a normalization of the test setup. The delay due to the test setup is measured
and then considered in the reply measurements.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : ANALysis:NORMalize? on page 188

Power Sensor Adjustment Factor
Displays the power sensor adjustment factor determined during a normalization of the
setup.

Remote command:
[ :SOURce<hw>] [:BB] :DME:ANALysis:PSAFactor? on page 190

Internal Adjustment Factor
Displays the internal adjustment factor, the mathematically calculated value of the time,
when the pulse reaches its 50% level.

Remote command:
[ :SOURce<hw>] [ :BB] :DME:ANALysis:IAFactor? on page 190

Used Adjustment Factor
Selects which internal adjustment factor should be used.
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"Internal" The mathematically calculated value of the time, when the pulse rea-
ches its 50% level. The power sensor trigger hysteresis and the small
delay from the power sensor trigger output to the R&S SMBV are not
considered by the calculation.

"Power Sen- The adjustment factor measured during a normalization setup.
sor"

Remote command:
[ :SOURce<hw>] [ :BB] : DME : ANALysis:UAFactor on page 191
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8 Trigger/Marker/Clock Settings

8.1

The "Trigger In" section is where the trigger for the signal is set. Various parameters
are provided for the settings, depending on which trigger source - internal or external -
is selected. The status of signal generation ("Running" or "Stopped") is indicated for all
trigger modes.

The "Marker Mode" section is where the marker signals at the [MARKER] output con-
nectors are configured.

The "Marker Delay" section is where a marker signal delay can be defined, either with-
out restriction or restricted to the dynamic section, i.e., the section in which it is possi-
ble to make settings without restarting signal and marker generation.

The "Clock Settings" section is where the clock source is selected and - in the case of
an external source - the clock type.

The buttons in the last section lead to submenu for general trigger, clock and mapping
settings.

Trigger Settings
To access this dialog, select "GBAS >Trigger/Marker..." /"ILS > Trigger..."/"VOR > Trig-
ger..."/"DME >Trigger/Marker...".

This dialog provides access to the settings necessary to select and configure the trig-
ger.

T Trigger In
Mode [Single J
IStopped <
Signal Duration Unit |Sequence Length (SL) j
Signal Duration | 1| SL j
Source IExTernaI j
Sync. Qutput To Ext. Trigger [~ On
External Delay I EU_UUI Samples j
External Inhibit | Ul Samples j
Trigger Mode

Selects trigger mode, i.e. determines the effect of a trigger event on the signal genera-
tion.

® "Auto"
The signal is generated continuously.

® "Retrigger"
The signal is generated continuously. A trigger event (internal or external) causes a
restart.

® "Armed Auto"
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The signal is generated only when a trigger event occurs. Then the signal is gener-
ated continuously.
An "Arm" stops the signal generation. A subsequent trigger event (internal or exter-
nal) causes a restart.

® "Armed Retrigger"
The signal is generated only when a trigger event occurs. Then the signal is gener-
ated continuously. Every subsequent trigger event causes a restart.
An "Arm" stops signal generation. A subsequent trigger event (internal or external)
causes a restart.

® "Single"
The signal is generated only when a trigger event occurs. Then the signal is gener-
ated once to the length specified at "Signal Duration".
Every subsequent trigger event (internal or external) causes a restart.

Remote command:

[ : SOURce<hw>] :BB:GBAS[:TRIGger] : SEQuence on page 199
[ :SOURce<hw>] :BB:ILS[:TRIGger] : SEQuence on page 199
[ :SOURce<hw>] :BB:VOR[ : TRIGger] : SEQuence on page 199

[ :SOURce<hw>] :BB:DME [ : TRIGger] : SEQuence on page 199

Signal Duration Unit
Available only for R&S SMBV-K111 (GBAS) option.

Defines the unit for describing the length of the signal sequence to be output in the
"Single" trigger mode.

Remote command:
[ :SOURce<hw>] :BB:GBAS: TRIGger:SLUNit on page 198

Trigger Signal Duration
Enters the length of the signal sequence to be output in the "Single" trigger mode.

Use this parameter to output part of the signal deliberately, an exact sequence of the
signal, or a defined number of repetitions of the signal.

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger: SLENgth on page 197
[ :SOURce<hw>] :BB:ILS:TRIGger: SLENgth on page 198

[ :SOURce<hw>] :BB:VOR:TRIGger: SLENgth on page 198
[ : SOURce<hw>] :BB:DME: TRIGger: SLENgth on page 197

Arm

Stops the signal generation until subsequent trigger event occurs.
Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger:ARM: EXECute on page 195
[ :SOURce<hw>] :BB: ILS:TRIGger:ARM: EXECute on page 195
[ :SOURce<hw>] :BB:VOR:TRIGger :ARM:EXECute on page 195
[ :SOURce<hw>] :BB:DME: TRIGger : ARM: EXECute on page 195

Running/Stopped
With enabled modulation, displays the status of signal generation for all trigger modes.

® "Running"
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The signal is generated; a trigger was (internally or externally) initiated in triggered
mode.

e "Stopped"
The signal is not generated and the instrument waits for a trigger event.

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger : RMODe? on page 197
[ :SOURce<hw>] :BB:ILS:TRIGger :RMODe? on page 197
[ : SOURce<hw>] :BB:VOR: TRIGger :RMODe? on page 197
[ : SOURce<hw>] :BB:DME: TRIGger : RMODe? on page 197

Execute Trigger
Executes trigger manually.

You can execute the trigger manually only if you select an internal trigger source and a
trigger mode other than "Auto".

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger:EXECute on page 196
[ :SOURce<hw>] :BB:ILS:TRIGger :EXECute on page 196
[ :SOURce<hw>] :BB:VOR:TRIGger :EXECute on page 196

[ : SOURce<hw>] :BB:DME: TRIGger :EXECute on page 196

Trigger Source

Selects trigger source. This setting is effective when a trigger mode other than "Auto”
has been selected.

® "Internal"
The trigger event is executed by "Execute Trigger".

e "External"
The trigger event is the active edge of an external trigger signal, supplied at the
TRIGGER connector.

Use the "Global Trigger/Clock Settings" dialog to define the polarity, the trigger
threshold and the input impedance of the trigger signal.

Remote command:

[ :SOURce<hw>] :BB:GBAS: TRIGger : SOURce on page 198
[ :SOURce<hw>] :BB:ILS:TRIGger: SOURce on page 198

[ : SOURce<hw>] :BB:VOR: TRIGger : SOURce on page 198

[ :SOURce<hw>] :BB:DME:TRIGger : SOURce on page 198

Sync. Output to External Trigger
(enabled for Trigger Source External)

Enables/disables output of the signal synchronous to the external trigger event.
For R&S SMBYV instruments:

For two or more R&S SMBVs configured to work in a master-slave mode for synchro-
nous signal generation, configure this parameter depending on the provided system
trigger event and the properties of the output signal. See below for an overview of the
required settings.

Typical Applications
e Allinstruments are synchronous to the external trigger event
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— System Trigger = common External Trigger event for the master and the slave
instruments
— "Sync. Output to External Trigger" = ON
® Allinstruments are synchronous among themselves but starting the signal from first
symbol is more important than synchronicity with external trigger event
— System Trigger = common External Trigger event for the master and the slave
instruments
"Sync. Output to External Trigger" = OFF
® All instruments are synchronous among themselves
— System Trigger = internal trigger signal of the master R&S SMBYV for the slave
instruments
"Sync. Output to External Trigger" = OFF

"On" Corresponds to the default state of this parameter.
The signal calculation starts simultaneously with the external trigger
event but because of the instrument’s processing time the first sam-
ples are cut off and no signal is output. After elapsing of the internal
processing time, the output signal is synchronous to the trigger event.

| Ext
Calculated
signal

| \_/
| Signal at
the output
| N
»—]<&-Processing time—
"Off" The signal output begins after elapsing of the processing time and
starts with sample 0, i.e. the complete signal is output.
This mode is recommended for triggering of short signal sequences

with signal duration comparable with the processing time of the
instrument.

| Ext
Calculated
signal

Il

| \_/

| Signal at
the output

»—]<&-Processing time—
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Marker Settings GBAS

Remote command:

[ :SOURce<hw>] :BB:GBAS: TRIGger:EXTernal:SYNChronize:OUTPut
on page 196

[ :SOURce<hw>] :BB:ILS:TRIGger:EXTernal:SYNChronize:OUTPut
on page 196

[ :SOURce<hw>] :BB:VOR:TRIGger:EXTernal:SYNChronize:OUTPut
on page 196

[ :SOURce<hw>] :BB:DME: TRIGger:EXTernal : SYNChronize:OUTPut
on page 196

Trigger Delay
Delays the trigger event of the signal from:
® The external trigger source

Use this setting to:
® Synchronize the instrument with the device under test (DUT) or other external devi-
ces

Remote command:
SOURce<hw>] :BB:GBAS: TRIGger [ :EXTernal<ch>] :DELay on page 198

SOURce<hw>] :BB:ILS:TRIGger [:EXTernal<ch>] :DELay on page 198
SOURce<hw>] :BB:VOR:TRIGger [ :EXTernal<ch>] :DELay on page 198
:BB:DME:TRIGger [ :EXTernal<ch>] :DELay on page 198

[:

[: ]

[: ]

[ : SOURce<hw>]

[ :SOURce<hw>] :BB:GBAS: TRIGger :0BASeband:DELay on page 197
[: ]

[: ]

[: ]

SOURce<hw>] :BB:ILS:TRIGger:OBASeband:DELay on page 197
SOURce<hw>] :BB:VOR:TRIGger : OBASeband:DELay on page 197
SOURce<hw>] :BB:DME : TRIGger : OBASeband: DELay on page 197

Trigger Inhibit

For external trigger signal or trigger signal from the other path, sets the duration with
that any following trigger event is suppressed. In "Retrigger" mode, for example, a new
trigger event does not cause a restart of the signal generation until the specified inhibit
duration does not expire.

Remote command:
SOURce<hw>] :BB:GBAS: TRIGger [ :EXTernal<ch>] : INHibit on page 199

SOURce<hw>] :BB:ILS:TRIGger [ :EXTernal<ch>]:INHibit on page 199
SOURce<hw>] :BB:VOR:TRIGger [ :EXTernal<ch>] :INHibit on page 199
SOURce<hw>] :BB:DME: TRIGger [ :EXTernal<ch>] : INHibit on page 199

[:

[: ]

[: ]

[: ]

[ : SOURce<hw>] :BB:GBAS: TRIGger:0BASeband: INHibit on page 197
[: ]

[: ]

[: ]

SOURce<hw>] :BB:ILS:TRIGger :0BASeband: INHibit on page 197
SOURce<hw>] :BB:VOR:TRIGger :O0BASeband: INHibit on page 197
SOURce<hw>] :BB:DME : TRIGger : OBASeband: INHibit on page 197

8.2 Marker Settings GBAS

The marker settings are available only for option R&S SMBV-K111(GBAS).
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Marker Settings GBAS

This dialog provides access to the settings necessary to select and configure the
marker output signal, like the marker mode or marker delay settings.

T Marker Mode
Marker 1 IF'uIse jJ Divider I 2
Frequency 5250 000 kHz
Marker 2 IOn.FOﬁ Ratio j Cn Time I 1| Samples j
Off Time | 1| Samples j
Marker Delay
Current Range Without Recalculation
- ¥ ]
Marker1 I 300' Samples J | LI T I I | | I T I I O |
0 2000 Samples
- 1
Markerz I 2 UOUI Samples J | LI I I I | | I T I I O |
0 2000 Samples
Fix Marker Delay To Current Range [

Marker Mode

Marker configuration for up to two marker channels. The settings are used to select the
marker mode defining the shape and periodicity of the markers. The contents of the
dialog change with the selected marker mode; the settings are self-explanatory.

"1PPS" Marker signal for every start of second.

"Pulse" Regular marker signal.
Enter a divider to define the clock frequency. The software derives the
frequency by dividing the sample rate by this divider; the dialog indi-
cates the resulting pulse frequency.

Remote command:

[ : SOURce<hw>] :BB:GBAS: TRIGger:OUTPut<ch>:PULSe:DIVider on page 202

[ :SOURce<hw>] :BB:GBAS:TRIGger:0UTPut<ch>:PULSe:FREQuency?

on page 202

"Pattern” Marker signal that is defined by a 64-bit long pattern.

Remote command:
[ :SOURce<hw>] :BB:GBAS: TRIGger :OUTPut<ch>:PATTern on page 202

"ON/OFF Regular marker signal defined by an ON/OFF ratio.

Ratio" A marker period lasts one ON and OFF cycle.
The "ON Time" and "OFF Time" are each expressed as a number of
samples.

‘ON time OFF time ON time OFF time

Remote command:
[ : SOURce<hw>] :BB:GBAS: TRIGger :OUTPut<ch>:0ONTime on page 202
[ : SOURce<hw>] :BB:GBAS: TRIGger:0UTPut<ch>:0FFTime on page 202

"Trigger" A received internal or external trigger signal is output at the marker
connector.
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8.3

Marker Settings DME

Remote command:
[ :SOURce<hw>] :BB:GBAS:TRIGger:OUTPut<ch>:MODE on page 201

Marker x Delay
Defines the delay between the marker signal at the marker outputs relative to the sig-
nal generation start.

"Marker x" For the corresponding marker, sets the delay as a number of sam-
ples.

Remote command:
[ : SOURce<hw>] :BB:GBAS: TRIGger:OUTPut<ch>:DELay on page 203

"Current Range without Recalculation”
Displays the dynamic range within which the delay of the marker sig-
nals can be set without restarting the marker and the signal.
Move the setting mark to define the delay.

Remote command:
[ :SOURce<hw>] :BB:GBAS: TRIGger :0UTPut<ch>:DELay:MINimum?
on page 203
[ :SOURce<hw>] :BB:GBAS:TRIGger:OUTPut<ch>:DELay:MAXimum?
on page 203
"Fix marker delay to current range"
Restricts the marker delay setting range to the dynamic range.

Remote command:
[ :SOURce<hw>] :BB:GBAS:TRIGger:0UTPut:DELay: FIXed on page 203

Marker Settings DME

The marker settings are available only for options R&S SMBV-K111 /-K153 (DME).

This dialog provides access to the settings necessary to select and configure the
marker output signal, like the marker mode or marker delay settings.

Marker Mode
Marker 1 [First Pulse (50% Level) | Marker Width | 10 chips (0.05 ps) x|
Marker Delay | Ul chips (0.05 ps) j
Marker 2 [Received Pulse | Marker Width | 10 chips (0.05 ps) x|
Marker Delay | U| chips (0.05 ps) j
Processing Delayl D_DDIps j

Marker x

Selects a marker signal for the associated marker channel. The settings are used to
select the marker mode defining the shape and periodicity of the markers. The con-
tents of the dialog change with the selected marker mode.
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Marker Settings DME

"First Pulse (Start) / Pulse Start"
Sets the marker at the beginning of the pulse.

"First Pulse (50% Level) / Pulse (50% Level)"
Sets the markers to the point, where the level of the pulse has
reached 50%.

"Received Pulse"
Sets "Marker 2" on the received pulse.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : MARKer<ch>:MODE on page 200
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Clock Settings

Marker Width
Sets the width of the corresponding marker.

Remote command:
[ : SOURce<hw>] [ :BB] : DME : MARKer<ch>:WIDTh on page 201

Marker Delay
Defines the delay between the marker signal at the marker outputs relative to the sig-
nal generation start.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : MARKer<ch>:DELay on page 200

Processing Delay

Displays the processing delay, the delay between the position of the markers for the
interrogation pulse and the corresponding marker positions for the reply pulse, when
"Marker 2" is set to "Received Pulse".

Remote command:
[ : SOURce<hw>] [ :BB] : DME : MARKer<ch>: PDELay? on page 201

8.4 Clock Settings
To access this dialog, select "GBAS > Clock..."/"ILS > Clock..."/"VOR > Clock..."/"DME
> Clock...".

This dialog provides access to the settings necessary to select and configure the clock
signal, like the clock source and clock mode.

Clock Settings
Sync Mode |Nnne j
Clack Source |External j
Clock Mode [Multiple Sample -
Clock Multiplier | 4
Measured External Clock R —

Sync. Mode
(for R&S SMBYV only)

Selects the synchronization mode.

This parameter is used to enable generation of precise synchronous signals of several
connected R&S SMBVs.

Note: If several instruments are connected, the connecting cables from the master
instrument to the slave one and between each two consecutive slave instruments must
have the same length and type. Avoid unnecessary cable length and branching points.

® "None"
The instrument is working in standalone mode.
® "Sync. Master"
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Clock Settings

The instrument provides all connected instruments with its synchronization and ref-
erence clock signal, also including the trigger signal.

® "Sync. Slave"
The instrument receives the synchronization and reference clock signal from
another instrument working in a master mode.

Remote command:

[ : SOURce<hw>] :BB:GBAS:CLOCk:SYNChronization:MODE on page 205

[ :SOURce<hw>] :BB:ILS:CLOCk:SYNChronization:MODE on page 206

[ :SOURce<hw>] :BB:VOR:CLOCk:SYNChronization:MODE on page 206

[ : SOURce<hw>] :BB:DME: CLOCk:SYNChronization:MODE on page 205

Set Synchronization Settings
(for R&S SMBYV only)

Adjusts the instrument's settings required for the selected synchronization mode.

Remote command:

[ : SOURce<hw>] :BB:GBAS:CLOCk:SYNChronization:EXECute on page 205
[ : SOURce<hw>] :BB:ILS:CLOCk:SYNChronization:EXECute on page 205

[ :SOURce<hw>] :BB:VOR:CLOCk:SYNChronization:EXECute on page 205

[ : SOURce<hw>] :BB:DME:CLOCk:SYNChronization:EXECute on page 205

Clock Source
Selects the clock source.

® "Internal"
The instrument uses its internal clock reference.
e "External"

The instrument expects an external clock reference at the [Clock] connector.
The symbol rate must be correctly set to the accuracy specified in the data sheet.
To change the polarity of the clock input, use the "Global Trigger/Clock Settings".
Remote command:
[ : SOURce<hw>] :BB:GBAS:CLOCk: SOURce on page 205
[ :SOURce<hw>] :BB:ILS:CLOCk:SOURce on page 205
[ :SOURce<hw>] :BB:VOR:CLOCk: SOURce on page 205
[ : SOURce<hw>] : BB:DME: CLOCk : SOURce on page 205

Clock Mode
Enters the type of externally supplied clock.

Remote command:

[ : SOURce<hw>] :BB:ILS:CLOCk:MODE on page 204
[ : SOURce<hw>] :BB:VOR:CLOCk :MODE on page 204
[ : SOURce<hw>] :BB:DME : CLOCk : MODE on page 204
[ : SOURce<hw>] :BB:GBAS: CLOCk : MODE on page 204

Clock Multiplier
Enters the multiplication factor for clock type "Multiple".

Remote command:
[ :SOURce<hw>] :BB:GBAS:CLOCk:MULTiplier on page 204
[ :SOURce<hw>] :BB:ILS:CLOCk:MULTiplier on page 204
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Global Settings

[ :SOURce<hw>] :BB:VOR:CLOCk:MULTiplier on page 204
[ :SOURce<hw>] :BB:DME:CLOCk:MULTiplier on page 204

Measured External Clock
Provided for permanent monitoring of the enabled and externally supplied clock signal.

Remote command:
CLOCk:INPut:FREQuency?

8.5 Global Settings

This section provides access general trigger, clock and mapping settings.

Global Trigger/Clock Settings
Accesses the "Global Trigger/Clock/Input Settings" dialog.

This dialog is to set the trigger threshold, the input impedance and the polarity of the
clock and trigger inputs.

The parameters in this dialog affect all digital modulations and standards, and are
described in chapter "Global Trigger/Clock/Input Settings" in the operating manual.
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Generating GBAS Signals with Several Frequency Channels

9 How to Work with the GBAS Option

Testing GBAS receivers can be a challenging task. The main error sources that influ-
ence the performance of a GBAS airborne device are typically caused by distortion on
the VHF link or mismatch in the application data. The former could be caused by inter-
ference, multipath effects as well as ground and/or surface reflections. The latter is
usually related to a bias in the differential corrections (message type 1 and 11) and/or
mismatch between the TAP/FAS data transmitted on the link and the actually wanted
flight path by the air traffic control (ATC) (message type 4).

The following step-by-step instructions demonstrate how to perform some signal gen-
eration tasks with the GBAS option and generate signals suitable for GBAS testing.
The following sections focus on the R&S SMBV configuration. Necessary configuration
in VDB receivers, devices under test (DUT) or other test equipment are beyond the
scope of this description.

9.1 Generating GBAS Signals with Several Frequency
Channels

With the R&S SMBYV, you can generate simultaneously multiple frequency GBAS sig-
nal. Multiple frequency signals are suitable for testing the capability of VDB receivers of
tuning frequencies in the frequency range, as specified in RTCA DO-246D.

This example shows how to use the multiple frequency function to generate a GBAS
signal, containing GBAS Frequency Channels 39 to 45.
To enable the generation of several frequency channels

1. Calculate the channel number of the central frequency.
(39 +45)/12 =42

2. For frequency channel number 42, calculate the channel frequency.
Channel frequency = 108.025 MHz + 42*25 kHz = 109.075 MHz

3. Select "Status Bar > Frequency = 109.075 MHz" to set the center frequency.

4. Select "Baseband > Avionics > GBAS" and select "Multiple Frequency Channels >
On".
5. Select "VDB Transmitters Configuration"

The graph confirms the selected center frequency.
The R&S SMBYV selects the 10 adjacent frequency channels, symmetrically located
around the central one. The central frequency is referred as frequency number 0.

6. Use the "Append" function to enable seven VDBs, VDB#1 to VBD#7.

7. Inthe VDB table, for each VDB, select different "Feq. Num." to allocated them to
different frequency channels.
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Generating a GBAS Signal for Receiver Sensitivity Tests

EF GBAS: VDB Transmitters Configuration - o] x|

Center frequency(MHz)
108.925 108.950 108.975 108.000 109.025 109.050 108.075 109.100 108.125 108.150 109.175

/ GS1 GS2 GS3 G54 G35 V GS6 Gs7 GS8 ] G510 G311 \

=5 -4 3 2 = 0 1 2 3 4 5
Frequency Number

State | GBAS ID | 551D | Freg. Number Data Data Configuration | * ?:;";e“gm Scheduling -
DB TRO | A 0 PN 9 222 Config...
DB2 TR1 B 0 PN 9 222/ Config...
WDB3 TR2 c 1 PN 9 222/ Config...
VDE4 TR3 D -4 PN 9 222| Config...
WDES TR4 E -4 PN 9 222| Config...
WDES TRS F 0 PN 9 222| Config...
DBT = TR6E | G 0 PN 9 222/ Config...

>

Append Insert Delete MNumber of Frames 1

8. Select "GBAS > State > On"
9. Select "RF > State > On"

The R&S SMBV generates a GBAS signal, composed of seven adjacent frequency
channels.

O The generated GBAS signal is suitable for unwanted emissions measurements, adja-
= cent and co-channels rejections measurements and carrier frequency stability mea-
surements.

9.2 Generating a GBAS Signal for Receiver Sensitivity

Tests

Sensitivity tests are essential for the performance of VDB receivers and used to mea-
sure their ability to demodulate GBAS signal at low power level. To perform a sensitiv-
ity test, it is sufficient to generate a single frequency signal. We use the advantages of
the gated power mode and vary the level of the generated GBAS signal. The goal of

the test is to find out the signal with the minimum level that the DUT requires to cor-
rectly detect the GBAS signal.

To generate a GBAS signal for sensitivity tests

1. Press [PRESET] to set the R&S SMBYV to a definite state.
2. Select "Staus Bar > Frequency = 108.4 MHZz"

3. Select "Staus Bar > Level =-10 dBm"

4. Select "Baseband > Avionics > GBAS"
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How to Work with the GBAS Option

10.

11.

Generating a GBAS Signal for VDB Slot Detection

Select "Gated Power Mode > On"

Select "VDB Transmitter Configuration”. Use the default configuration and select
"VDB#1 > Schedulling > Config".

In the "GBAS Scheduling 1" dialog, enable:

a) "TS1 > State > On", relative power "TS1 > Pow(dB) = 0 dB"
b) "TS3 > State > On", relative power "TS3 > Pow(dB) = -15 dB"
c) "TS2/TS4/TS5/TS6/TS7/TS8 > State > Off"

d) "TS2/TS4/TS5/TS6/TS7/TS8 > Pow(dB) = -inf"

Select "GBAS > State > On"
Select "RF > State > On"

The R&S SMBYV generates a single frequency signal; the VDB transmission is allo-
cated on two time slots, TS1 and TS3 with different relative power (see also Exam-
ple "Calculating the power per time slot in "Gated Power Mode > On™ on page 18).
The signal is generated at physical layer and the bursts carry arbitrary data (PN9).

In the R&S SMBYV, vary the relative power of TS3 and measure the received power
level at the VDB receiver.

For example, to simulate conditions of weak signal, reduce the relative power down
to -60 dBm.

Check whether the received signal is correctly decoded.

The sensitivity level of the receiver is the level at that the receiver does not detect
any signal on TS3.

9.3 Generating a GBAS Signal for VDB Slot Detection

The goal of VDB slot detection tests is to prove correct detection of all time slots from
which each VDB message was received.

To generate a GBAS signal for slot detection tests

1.
2.
3.

Press [PRESET] to set the R&S SMBYV to a definite state.
Select "Staus Bar > Frequency = 110 MHz"

Select "Baseband > Avionics > GBAS" and select "Multiple Frequency Channels >
Off".

Select "VDB Transmitters Configuration”
The graph confirms the selected center frequency.
Use the "Append" function to enable three VDBs, VDB#1 to VBD#3.

Select "VDB#1 > Schedulling > Config" and allocate VDB#1, VDB#2 and VDB#3 as
following:
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Generating a GBAS Signal for Message Format Detection

EGBAS: Scheduling 1: Frequency Number 0 - |EI|1|
TS [Powe | TS2|Powe | TSS | Pow | TS4 |Powe | TS5 | Poww | TS6 | Pow | TS7 | Pow | TSE | Pow =
(i) (dlE) (dlE) (dlE) (dlE) (=) (dlB) (dlE)
1(%DB1) 000 Foff | -HME R Off | -INF RO | -INF | Off | -INF O Off | -INF | Qff | IR - 0.00
2(%DB2y | Off | -INF 000 §off | -NF§ O | -NF 0.00 foff | -IMF 0.00 f off | -INF
3WDBE3) | Off | -INF | Off | -NF 000 foff | -ME O Off | -INF 0.00 foff | -INF O Off | -INF
(v083) on on .

Select "GBAS > State > On"
Select "RF > State > On"

The signal is generated at physical layer and the bursts carry arbitrary data (PN9).
Prove that the VDB receiver detects the correct time slots. For example, the trans-
mission of VDB#2 on frequency channel with 110 MHz carrier frequency and time
slots TS2, TS5 and TS7.

9.4 Generating a GBAS Signal for Message Format Detec-
tion

Message format detection tests verify if the VDB receiver receives and decodes
parameters in the GBAS messages correctly. The generated VDB signal in this exam-

ple

contains real application data. Enabled are GBAS Message Type 2 and Message

Type 1.

To generate a GBAS signal for testing of correct message detection

1.
2.
3.

Press [PRESET] to set the R&S SMBYV to a definite state.
Select "Staus Bar > Frequency = 110 MHZz"

Select "Baseband > Avionics > GBAS" and select "Multiple Frequency Channels >
Off".

Select "VDB Transmitters Configuration"

The graph confirms the selected center frequency.

Select "VDB#1 > Data > Real GBAS Data" and select "Data Config > Message
Config".

Enable "Message Type 2 > On".

Configure the settings as required. For this example, enable a reference location
with coordinates "Altitude = 110m", "Latitude = 48.150 deg" and "Longitude =
11.5833 deg"

Enable "Differantial GNSS > On" and select "GBAS Differential File > Predefined
Files > Correction1"
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loix
Message Type 2 ¥ On
Message Type 2 parameters
Ground Station Reference Recenvers |3 ref. receivers j
Ground Station Accuracy Designatar |Ei j
Ground Station Continuity/Integrity Designatar |FAST c j
Local Magnetic Yariation I SB.DDI deg j
Sigma_vert_iono_gradient | 0.000 000 Dl il j
Refractivity Index | 379
Scale Height | mfm =
Refractivity Uncertainty | 20
Reference Location Configuration
Position Format |Decima| Degree j
Altitude | 1000 m =]
Latitude | 45150000 deg |
Longitude | 11.583 300 deg =]
Message Type 4 [~ On
Differential G55 v On
Differential GNSS parameters
GBAS Differential File... Carrectioni

8. Select "GBAS > State > On"
9. Select "RF > State > On"

10. At the VDB receiver, verify that:
e The received values of each parameter are within the allowed value range
e The received parameters are decoded correctly
e The VDB messages are discarded if they do not comply to the standards.

9.5 Generating a GPS and a GBAS Signal for Multi Mode
Receiver Tests

GBAS airborne receivers are based on the multi mode receiver (MMR) technology. A
multi mode receiver consists of a GPS antenna, a VHF antenna and processing equip-
ment and supports simultaneous signal reception of different landing and precision
navigation systems, like GPS, GBAS and ILS.

In this example, we use two R&S SMBYV to generate a GPS signal and a GBAS signal
for MMR testing. The aim of this GBAS test is to measure the resulting (improved) aug-
mentation.
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Generating a GPS and a GBAS Signal for Multi Mode Receiver Tests

Overview of required relevant options

Instrument#1
e Option GPS (R&S SMBV-K44)
® GNSS global option R&S SMBV-K91 (Extension to 12 Satellites)

® (Generation of more than 12 satellites requires additionally GNSS global option
R&S SMBV-K96 (Extension to 24 Satellites)

® GNSS Extension for Obscuration Simulation and Automatic Multipath (R&S SMBV-
K101)

Instrument#2

® Option GBAS (R&S SMBV-K111)

Connecting and configuring the two R&S SMBYV instruments for synchronous
signal generation

O In this following, only the related settings are discussed. For detailed information on
= cabling and required configuration, refer to:

® R&S SMBYV Operating Manual, section "Synchronous Signal Generation"

® Application Note 1GP84 "Time Synchronous Signals with Multiple R&S SMBV100A
Vector Signal Generators "

» Connect the instruments to work in master-slave mode, see Figure 9-1.
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Figure 9-1: Example of test setup

The required steps are beyond the scope of this description. For details, see the
proposed reference descriptions.

The first R&S SMBYV provides the second one with its system clock, trigger and fre-
quency reference signals.

Generating a GPS signal
To configure the instrument#1 to generate a GPS signal with 12 or more satellites, fol-
low these general guidelines.

O For details, see R&S SMBV Satellite Navigation operating manual.

1. Select "Baseband > GPS"
Select "GPS > Simulation Mode > Auto Localization"

Select "User Environment > Vehicle Type > Aircraft"

w0 DN

Select "Localization Data", select "Waypoint/Attitude File" and load a suitable
* . xtd file, describing the movement of airplane the DUT is installed in.

5. Select "GPS > Navigation Data > Almanac" and select a suitable file.
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Generating a GPS and a GBAS Signal for Multi Mode Receiver Tests

6. Open the "GPS > Real Time S.P.O.T." to observe the current satellites constella-
tion.

7. Select "GPS > State > On"
8. Select "RF > State > On"

Generating a GBAS signal

To configure the instrument#2 to generate a GBAS signal, follow the steps described in
"To generate a GBAS signal for testing of correct message detection" on page 104

1. Configure the required reference location

2. Select a suitable "GBAS Differential File" (message type 1), containing ephemeris
as well as ionospheric corrections.

Select "GBAS > State > On"
Select "RF > State > On"

In the instrument#1, trigger the signal generation.

o o M w

At the multi mode receiver, measure the resulting bias.
Is the augmentation improved?

The multi mode receiver should calculate the plane position with ideally less error
than in the case of a standalone GPS.

The differential GPS correction parameters transmitted by the VHF link (message
types 1 and 11) enhance the navigation algorithm and should lead to a better posi-
tion fix.

Possible extensions
With this test setup, you can simulate different conditions and perform a number of
measurements, like:

® Use the AWGN generator of the R&S SMBV and superimpose noise on the gener-
ated GBAS signal

® Simulate the GNSS signal in multipath environment

® Use the ephemeris parameters in the navigation message to simulate satellite fail-
ure

e Simulate the effects caused by obscuration and multipath on the GNSS signal, like
reflections and absorption from different surfaces

® Use the clock correction parameters to simulate satellite clock errors

® (Change the ionospheric parameters in the atmospheric message

The full range of GBAS tests includes flight testing. Consider a test setup with two
R&S SMBVs, where:

® The first R&S SMBV simulates a GBAS signal with message type 4 corresponding
to the Path to be followed (TAP and FAS)

® The second R&S SMBYV simulates real time errors in the actual path followed by
the airplane when compared to the TAP path the Air Traffic Controller (ATC) is ask-
ing for.
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Generating a GPS and a GBAS Signal for Multi Mode Receiver Tests

Consider a hardware in the loop (HIL) setup with the second R&S SMBV.
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10 Remote-Control Commands

The following commands are required to perform signal generation with the Avionics
option in a remote environment. We assume that the R&S SMBV has already been set
up for remote operation in a network as described in the R&S SMBV documentation. A
knowledge about the remote control operation and the SCPI command syntax are
assumed.

@ Conventions used in SCPl command descriptions

For a description of the conventions used in the remote command descriptions, see
section "Remote Control Commands" in the R&S SMBV operating manual.

Placeholder <Subsystem>

To simplify the description of the remote control commands, the placeholder
<Subsystem> is introduced. Depending on the avionic standard used as an entry
standard, replace this placeholder <Subsystem> with for example SOURce : BB : GBAS
for GBAS.

commands containing this placeholder are not recognized and accepted by the instru-
ment.

@ The replacement of the place holder <subsystem> is mandatory, i.e. remote control

Example:
SCPI command <subsystem>: STATe on page 112:

® Entry Standard = DME
SOURce:BB:DME: STATe

® Entry Standard = GBAS
SOURce:BB:GBAS:STATe

® Entry Standard = ILS
SOURce:BB:ILS:STATe

® Entry Standard = VOR
SOURce:BB:VOR:STATe

® |nvalid command
<Subsystem>:STAT

Common suffixes

The following common suffixes are used in remote commands:

Suffix Value range Description
SOURce<hw> 1 Available baseband signals
OUTPut<ch> 1..2 Available markers

R&S SMBYV supports two markers

EXTernal<ch> 1 External trigger connector
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10.1

Primary Settings

The following commands specific to the Avionics options are described here:

®  Primary SetliNgsS.....cooi i ———————— 111
®  GBAS SttiNgS. . uueeeiiiiieiei it a e e e e e e 114
O LS SetliNgS. e e e e e e 152
L I @ S T 1 11T 1< SRS 169
®  DIMIE SetliNgS. . .veeieeeiiiiiee ettt et e e e e e e 177
L I I 4T T [ Ao T=Y a1 o U 194
o  Marker Settings DME........ooeiiiiiiiii e a e 200
o Marker Settings GBAS.......oo e 201
L J O [T QR 1= 1] o [ PSPPI 204
e Remote Control of the R&S SMBYV by the R&S®SMA100A VOR/ILS/DME Com-
[£0F=T 0T L= PP TP 206
Primary Settings
SSUDSYSIEM>ISTATE. ...ccceiieieeeeeeeeeeeter bt reeaeae i e e et eeeaeaeaeteeeereeeeerssababa b e raaa s eeeseseeaaaaeens 112
[[SOURCESNWS BB DME:STATE. .. .cceeettieeeeieetieeeeeeteetaeeeeeeeetaaeeeesertaaeeesertanaasaeeeesranns 12
[(SOURCESNWS BB GBAS STATE. ..cvuuieeeeietiiieeeeeeeetieeeeeeeetieeeeeeeetateseeeeeetaaeeeeseestaaeaasens 112
[[SOURCESNWS BB L S S T AT 1ttt ee et et e e e e e e e e et e e e e e eaeenaanns 112
[:SOURCESNWS i BB:V O R S T AT . .t tie et et ettt et e e e e e et e e e e e e e e e e e eaeanen 112
<SUDSYSIEM>IPRESEL.....cceiiiiieieeece e e e e e e e e e e e e e e e e et e e e e s 112
[:SOURCE<hW>]:BB:DME:PRESEL.....cetuuuuruuuuaaiaieieieeeeeeeeaeeeeeeeeeeeeaeeeeeennnnnnnaaaaaaeaeaeseaaes 112
[}SOURCE<hW>]:BB:GBAS:IPRESEL........cceeeeeeeeeieeeeeeeeeeetttt e eesese e e e e eeaeaaaeeeeeeeeeeeeessenes 112
[[SOURCESNWS ] BBILS: PRESE. ... iieiietieeeeeeeeetee e eee et e e et e e e e et e e e e e eeab e e e e eerananas 112
[:SOURCE<ShW>]:BB:VOR:PRESEL......uiiiiiiiiiieieeeeeetieeeeeeeeetiee e e e e et eeeeeeesbeeeeeseaanaeeaeeeees 112
<suUbSYStemM>:SETTING:CATAlOP. ...cceeeeeeeeeeeee et eeeeeeeeeie e eee e s e s e s e e eeaeaaaaeeeeeeeeeessssesensnnanan 112
[:SOURCE<hW>][:BB]:DME:SETTING:CATAIO0? ... eeeeerereeeeeeseeeseseseeeeseseseesesesesesseseseseeeesees 112
[:SOURCe<hW>]:BB:GBAS:SETTING:CATAIOP?. .....e.eeereeeeeeeeeeeeseseeseseseeseseseseereseseeneseseseenens 112
[:SOURce<hw>][:BB]:ILS:SETTING:CATAlOG?....cieeeeeeeeeeeernenrnrnnaaaaaneeeeseasaaaaaaeeereeeeeennnnnnes 112
[:SOURCe<hw>]:BB:VOR:SETTING:CATAIOG?. ... eeieeeietiieieeeeeetiieeeeeeeetiieeeeeeernneseeeseeranaeaas 112
<SUDSYStEM>:SET TING:DELEIE...cvuuiiiieiieiee et e et e e e e e e e e e e e e aabe e e e e e enbanns 112
[:SOURce<hw>]:BB:DME:SETTING:DELELE....uuuuieieieieieeeeeeeeeeeceeeeeeeeeeeeeere e 112
[:SOURce<hw>]:BB:GBAS:SETTING:DELEtE. .....oiiiiieee e 112
[:SOURce<hw>]:BB:ILS:SETTING:DELEE.....cu e e 112
[:SOURce<hw>]:BB:VOR:SETTING:DELELE.....cceeeiiiiiiieiiiiiiceeeaeee e e e e e e 112
<sUbSYStEM>:SETTING:LOAD........cceveererireriititciaeaaeieseeeeeeeaeseseeeerereeeerrsrararaaa———eaeeas 113
[:SOURCce<hw>]:BB:DME:SETTING:LOAD.......cetutieeeeeiieiiieeeeeeeeteeeeeeeeetaeeeeeeesn s eeeeessananns 13
[:SOURce<hw>]:BB:GBAS:SETTING:LOAD.......ciitteieereieiiniiniiiiaaeieseeeeaeaaeeeeeeserereeesssnsnnnnas 13
[:SOURce<hw>]:BB:ILS:SETTING:LOAD. ...t ettt e e e e e 13
[:SOURce<hw>]:BB:VOR:SETTING:LOAD. ... .ttt e e e e 13
<sUbSYStEM>SETTING:STORE. .....ceiieeieieieeeeeeeeeee ittt eaeae e e e e e e e e e e e e eaeeeeeeeeeeeeneesennnnnnnnan 113
[:SOURce<hw>]:BB:DME:SETTING:STORE. .....ttutiueutueaaaaieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennennnnnnnnns 113
[:SOURCce<hw>]:BB:GBAS:SETTING:STORE.......cceeeeeeeeeeeeeeeeeeererreribseeaeaeseeeeeeeaeaeaeeeeeeees 113
[:SOURCe<hw>]:BB:ILS:SETTING:STORE. . .uiiiiiiitteeeeeeieteeeeeeeeetee e e e e eeesaeeeeeeeestaseeeeeesnns 113
[:SOURCce<hw>]:BB:VOR:SETTING:STORE........cceeeeieieeeeeeeeeieitetitseesese e e e e e e aaaaaaaeeeeeeeeees 13
<subsystem>:SETTING:STOREIFAST ......ciiiiiiiiiiiiiiiiet e e e e e e e e e e e e e e e e e eeeeeeeeeeesenennnnanas 113
[:SOURce<hw>]:BB:DME:SETTING:STORE:FAST .. .cuiiiiieieii et 13
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Primary Settings
[:SOURce<hw>]:BB:GBAS:SETTING:STORE:FAST ....cuiiiiiii et 113
[:SOURce<hw>]:BB:ILS:SETTING:STORE:IFAST ....uiiii et 113
[:SOURce<hw>]:BB:VOR:SETTING:STORE:IFAST .....ccieiieiiieeieiieinieeeeeae e e e e e e e e e eaaeeeeeeeeeeees 113

<subsystem>:STATe
[:SOURce<hw>]:BB:DME:STATe <State>
[:SOURce<hw>]:BB:GBAS:STATe <State>
[:SOURce<hw>]:BB:ILS:STATe <State>
[:SOURce<hw>]:BB:VOR:STATe <State>

Activates/deactivates the VOR modulation.

Parameters:
<State> 0]1|OFF|ON

*RST: 0

<subsystem>:PRESet
[:SOURce<hw>]:BB:DME:PRESet
[:SOURce<hw>]:BB:GBAS:PRESet
[:SOURce<hw>]:BB:ILS:PRESet
[:SOURce<hw>]:BB:VOR:PRESet

Sets all parameters to their default values (*RST values specified for the commands).

<subsystem>:SETTing:CATalog

[:SOURce<hw>][:BB]:DME:SETTing:CATalog?
[:SOURce<hw>]:BB:GBAS:SETTing:CATalog?
[:SOURce<hw>][:BB]:ILS:SETTing:CATalog?
[:SOURce<hw>]:BB:VOR:SETTing:CATalog?

Queries the files with the standard settings in the default directory. Listed are files with
the file extension * . dme/* . gbas/*.ils/*.vor.

Refer to section "MMEM Subsystem" in the R&S SMBYV manual for general information
on file handling in the default and specific directories.

Return values:
<Catalog> <filename1>,<filename2>,...
Returns a string of file names separated by commas.

Usage: Query only

<subsystem>:SETTing:DELete
[:SOURce<hw>]:BB:DME:SETTing:DELete <Filename>
[:SOURce<hw>]:BB:GBAS:SETTing:DELete <Filename>
[:SOURce<hw>]:BB:ILS:SETTing:DELete <Filename>
[:SOURce<hw>]:BB:VOR:SETTing:DELete <Filename>

Deletes the selected file from the default or specified directory. Deleted are files with
the file extension * . dme/* .gbas/*.ils/*.vor.
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Refer to section "MMEM Subsystem" in the R&S SMBV manual for general information
on file handling in the default and specific directories.

Setting parameters:
<Filename> string

Usage: Setting only

<subsystem>:SETTing:LOAD
[:SOURce<hw>]:BB:DME:SETTing:LOAD <Filename>
[:SOURce<hw>]:BB:GBAS:SETTing:LOAD <Filename>
[:SOURce<hw>]:BB:ILS:SETTing:LOAD <Filename>
[:SOURce<hw>]:BB:VOR:SETTing:LOAD <Filename>

Loads the selected file from the default or the specified directory. Loads files with
extension * .dme/* .gbas/*.ils/*.vor.

Refer to section "MMEM Subsystem" in the R&S SMBV manual for general information
on file handling in the default and specific directories.

Setting parameters:
<Filename> string

Usage: Setting only

<subsystem>:SETTing:STORe
[:SOURce<hw>]:BB:DME:SETTing:STORe <Filename>
[:SOURce<hw>]:BB:GBAS:SETTing:STORe <Filename>
[:SOURce<hw>]:BB:ILS:SETTing:STORe <Filename>
[:SOURce<hw>]:BB:VOR:SETTing:STORe <Filename>

Stores the current settings into the selected file; the file extensions * . dme/* . gbas/
* . 1l1s/*.vor is assigned automatically.

Refer to section "MMEM Subsystem" in the R&S SMBVoperating manual for general
information on file handling in the default and specific directories.

Setting parameters:
<Filename> string

Usage: Setting only

<subsystem>:SETTing:STORe:FAST
[:SOURce<hw>]:BB:DME:SETTing:STORe:FAST <FastSave>
[:SOURce<hw>]:BB:GBAS:SETTing:STORe:FAST <Fast>
[:SOURce<hw>]:BB:ILS:SETTing:STORe:FAST <FastSave>
[:SOURce<hw>]:BB:VOR:SETTing:STORe:FAST <FastSave>

Determines whether the instrument performs an absolute or a differential storing of the
settings.

Enable this function to accelerate the saving process by saving only the settings with
values different to the default ones.
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10.2

10.2.1

GBAS Settings

Note: This function is not affected by the "Preset" function.

Parameters:
<FastSave> 0]1|OFF|ON

*RST: 1

GBAS Settings

Programming Examples

This description provides simple programming examples. The purpose of the examples
is to present all commands for a given task. In real applications, one would rather
reduce the examples to an appropriate subset of commands.

The programming examples have been tested with a software tool which provides an
environment for the development and execution of remote tests. To keep the example
as simple as possible, only the "clean" SCPI syntax elements are reported. Non-exe-
cutable command lines (e.g. comments) start with two // characters.

At the beginning of the most remote control program, an instrument (p) reset is recom-
mended to set the instrument to a definite state. The commands *RST and
SYSTem:PRESet are equivalent for this purpose. *CLS also resets the status registers
and clears the output buffer.

Example: Generating a GBAS signal for sensitivity tests
The following example uses the gated power mode.

*RST
SOURcel:FREQuency:CW 108.4MHz
SOURcel:POWer:LEVel:IMMediate:AMPLitude -10

SOURcel :BB:GBAS:GPOW ON
SOURcel:BB:GBAS:VDB1:SCH:TS1:STATe ON
SOURcel:BB:GBAS:VDB1:SCH:TS1:POWer 0O
SOURcel:BB:GBAS:VDB1:SCH:TS3:STATe ON
SOURcel:BB:GBAS:VDB1:SCH:TS3:POWer -15
SOURcel:BB:GBAS:STATe ON

OUTputl:STATe ON

// vary (reduce) the relative power of TS3
SOURcel :BB:GBAS:VDB1:SCH:TS3:POWer -45

Example: Generating a GBAS signal for VDB slot detection

The following is an example on how to configure transmission of two VDBs on a com-
mon carrier frequency of 100 MHz. VDB#1 and VDB#2 use different timeslots.
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*RST
SOURcel :FREQuency:CW 110MHz

SOURcel:BB:GBAS:MFCHannels OFF

// enable 2 VDBs

SOURcel :BB:GBAS:VDB:APPend
SOURcel:BB:GBAS:VDB1:SCH:TS1:STATe ON
SOURcel:BB:GBAS:VDB1:SCH:TS1:POWer O
SOURcel :BB:GBAS:VDB1:SCH:TS8:STATe ON
SOURcel :BB:GBAS:VDB1:SCH:TS8:POWer 0
SOURcel:BB:GBAS:VDB2:SCH:TS2:STATe ON
SOURcel:BB:GBAS:VDB2:SCH:TS2:POWer 0
SOURcel:BB:GBAS:VDB2:SCH:TS5:STATe ON
SOURcel:BB:GBAS:VDB2:SCH:TS5:POWer 0
SOURcel :BB:GBAS:VDB2:SCH:TS7:STATe ON
SOURcel :BB:GBAS:VDB2:SCH:TS7:POWer 0

SOURcel :BB:GBAS:VDB2:STATe?

// Response: 1

SOURcel:BB:GBAS:STATe ON

OUTputl:STATe ON

// generate a waveform and store it in the default directory
SOURcel:BB:GBAS:WAVeform:CREate "gbas slot detection"

// store the settings in a file in the default directory
SOURcel:BB:GBAS:SETTing:STORe:FAST?

// Respone: 1

SOURcel:BB:GBAS:SETTing:STORe "gbas slot detection"

Example: Generating a GBAS signal for message-format detection

The following is an example on how to generate a VDB signal with real application data
and enabled GBAS message type 2 and message type 1.

*RST
SOURcel:FREQuency:CW 110MHz

SOURcel :BB:GBAS:MFCHannels OFF
SOURcel:BB:GBAS:VDB1:DATA RGData
SOURcel:BB:GBAS:VDB1:MCONfig:MT2State ON

SOURcel :BB:GBAS:VDB1:MCONfig:GSRReceivers GW3R
SOURcel:BB:GBAS:VDB1:MCONfig:GSADesignator GADB
SOURcel :BB:GBAS:VDB1:MCONfig:GCID FC
SOURcel:BB:GBAS:VDB1:MCONfig:LMVariation 58
SOURcel:BB:GBAS:VDB1:MCONfig:SVIGradient 0

SOURcel :BB:GBAS:VDB1:MCONfig:RFINdex 379
SOURcel:BB:GBAS:VDB1:MCONfig:SHEight 100
SOURcel:BB:GBAS:VDB1:MCONfig:RUNCertainty 20

SOURcel :BB:GBAS:VDB1:MCONfig:LOCation:COORdinates:DECimal 11.5833, 48.150, 110
SOURcel:BB:GBAS:VDB1:MCONfig:LOCation:COORdinates:DMS?
// Response: 11,34,59.88,EAST,48,9,0,NORT,110
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SOURcel :BB:GBAS:VDB1:MCONfig:DG:STATe ON
SOURcel:BB:GBAS:VDB1:MCONfig:DG:PREDefined:CATalog?

// Response: Correctionl

SOURcel :BB:GBAS:VDB1l:MCONfig:DG:PREDefined:FILE "Correctionl”
SOURcel:BB:GBAS:VDB1:MCONfig:DG:FILE?

// Response: "Correctionl.rs gbas"

SOURcel:BB:GBAS:VDB1:SSID?

// Response: A
SOURcel:BB:GBAS:VDB1:GID?

// REsponse: TRO

SOURcel :BB:GBAS:VDB1 :NOFRames?
// Response: 20
SOURcel:BB:GBAS:VDB1: FNUMber?
// Response: 0

SOURcel:BB:GBAS:STATe ON
OUTputl:STATe ON

SOURcel:BB:GBAS:SETTing:STORe "gbas msg fmt detection”
SOURcel:BB:GBAS:SETTing:CATalog?

// Response: gbas msg fmt detection,gbas slot detection

Example: Generating a GBAS signal containing message type 4

The following is an example on how to generate a VDB signal with real application data
and enabled GBAS message type 4.

*RST
SOURcel:FREQuency:CW 110MHz

SOURcel:BB:GBAS:MFCHannels OFF
SOURcel :BB:GBAS:VDB1:DATA RGData
SOURcel :BB:GBAS:VDB1:MCONfig:MT4State ON

SOURcel:BB:GBAS:VDB1:MCONfig:FDSState ON

SOURcel :BB:GBAS:VDB1:MCONfig:GPANgle 30
SOURcel:BB:GBAS:VDB1l:MCONfig:ATUSelector MET

SOURcel :BB:GBAS:VDB1:MCONfig:ATCHeight 1200
SOURcel:BB:GBAS:VDB1:MCONfig:LFLocation:HEIGht 103
SOURcel:BB:GBAS:VDB1:MCONfig:AID KJFK

SOURcel :BB:GBAS:VDB1:MCONfig:RNUMber 13

SOURcel:BB:GBAS:VDB1:MCONfig:RLETter LETL
SOURcel:BB:GBAS:VDB1:MCONfig:APDesignator GC

SOURcel :BB:GBAS:VDB1:MCONfig:RUINdicator "A"

SOURcel :BB:GBAS:VDB1:MCONfig:RPDF 3

SOURcel:BB:GBAS:VDB1:MCONfig:RPIF "L13A"

SOURcel :BB:GBAS:VDB1:MCONfig:LFLocation:COORdinates:DECimal -0.012650,0.027897
SOURcel :BB:GBAS:VDB1:MCONfig:LFLocation:COORdinates:DMS?

// Response: 73,47,13.83,EAST,40,39,22.95,NORT

SOURcel :BB:GBAS:VDB1:MCONfig:DFLocation:COORdinates:DECimal -0.012650, 0.027897
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SOURcel :BB:GBAS:VDB1:MCONfig:DFLocation:COORdinates:DMS?
// Response: 0,0,45.54,WEST,0,1,40.429,NORT
SOURcel:BB:GBAS:VDB1:MCONfig:CWAThreshold 105
SOURcel:BB:GBAS:VDB1:MCONfig:DLOFfset 0

SOURcel :BB:GBAS:VDB1:MCONfig:FVAA 0O

SOURcel :BB:GBAS:VDB1:MCONfig:FLAA 40

SOURcel :BB:GBAS:VDB1:MCONfig:TDSState ON
SOURcel:BB:GBAS:VDB1:MCONfig:RPDT 21
SOURcel:BB:GBAS:VDB1:MCONfig:RPIT "GTN"

SOURcel :BB:GBAS:VDBl:MCONfig:WAYPoint:PREDefined:CATalog?
// Response: Braunschweig
SOURcel:BB:GBAS:VDB1l:MCONfig:WAYPoint:PREDefined:FILE "Braunschweig"
SOURcel :BB:GBAS:VDBl:MCONfig:WAYPoint:FILE?

// Response: "Braunschweig.txt"

SOURcel :BB:GBAS:VDB1:MCONfig:NOPPoint?

// Response: 11

// to query user waypoint files in the default directory
// SOURcel:BB:GBAS:VDB1:MCONfig:WAYPoint:USER:CATalog?

// Response: gbas waypoint
SOURcel:BB:GBAS:VDB1:MCONfig:FRCLink 3

SOURcel :BB:GBAS:VDB1:MCONfig:TVAS 50
SOURcel:BB:GBAS:VDB1:MCONfig:TLAS 2

SOURcel:BB:GBAS:STATe ON
OUTputl:STATe ON

Example: Adjusting clock, marker and trigger settings
The following example lists the provided commands:

// KKK KK A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A A A A A A AR AR AR A AR KA AR KKK

// Clock settings

// B R

SOURcel:BB:GBAS:CLOCk:SOURce INTernal

// B L

// Configure and enable standard marker signal

// R R R R R R R R R R R R R R R R R R R I I R R R R R R R R R R R R I R R R R R R I i
SOURcel :BB:GBAS:TRIGger:OUTPutl :MODE RATio

SOURcel :BB:GBAS:TRIGger:OUTPutl:ONTime 40

SOURcel :BB:GBAS:TRIGger:OUTPutl:OFFTime 20

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR AR AR KKK

// Configure and enable signal generation

A
SOURcel:BB:GBAS:TRIGger:SOURce INTernal

SOURcel :BB:GBAS:TRIGger:SEQuence ARETrigger

SOURcel:BB:GBAS:STAT ON

SOURcel:BB:GBAS:TRIGger:EXECute

SOURcel:BB:GBAS:TRIGger:ARM:EXECute
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GBAS Settings

SOURcel :BB:GBAS:TRIGger :RMODe?
// Stopped

SOURcel :BB:GBAS:TRIGger:EXECute
SOURcel :BB:GBAS:TRIGger :RMODe?
// Run

Example: Querying the default filter, clipping and modulation settings
The following is a general example on working with these settings.

SOURcel:BB:GBAS:PRESet

SOURcel :BB:GBAS:SRINfo?

// Response: "10.5 kHz"
SOURcel:BB:GBAS:FILTer:TYPE?

// Response: COS
SOURcel:BB:GBAS:FILTer:PARameter:COSine?
// Response: 0.6
SOURcel:BB:GBAS:FILTer:PARameter:COSine:COFS?
// Response:0

SOURcel :BB:GBAS:MSET :MTYPe?

// Response: "D8PSK"
SOURcel:BB:GBAS:MSET:SRATe?

// Response: 10500

SOURcel:BB:GBAS:MFCHannels ON
SOURcel :BB:GBAS:MSET:SRATe?
// Response: 525000
SOURcel:BB:GBAS:SRINfo?

// Response: "525 kHz"

SOURcel:BB:GBAS:CLIPping:STATe?
// Response: 0
SOURcel:BB:GBAS:CLIPping:LEVel?
// Response: 100

SOURcel :BB:GBAS:CLIPping:MODE?
// Response: VECTor

General Settings

[:SOURCe<hw>]:BB:GBAS:VERSION?....ce ittt e e e e e e e e e e e 118
[:SOURce<hw>]:BB:GBAS:WAVEfOrmM:CREALE........ceieeeeieieiieeieeiiie e eeeeeee e e e ee e e e e eeenaes 119
[[SOURCE<hW>]:BB:GBAS:SCATI.....ceeiieeieeeeerenrntnnaaaaaaaeeeeeeesaaaeaeeeeeererreneneenennnnnnnnnaanans 119
[:SOURCe<hw>]:BB:GBAS:MFCHANNEIS.........cevvrrrrrriririiiiiaieieieeeeeeeeeseeeeeeeeeeeesssnrsrnnnnnnnnn 119
[:SOURCE<hW>]:BB:GBAS:GPOW......ciiiiieitiieieeieetieeeeeeeete s e e e eeetteeseeseestaaeeeeesestansaaaeens 120
[:SOURCe<hw>]:BB:GBAS:SRINO?. ...ttt 120

[:SOURce<hw>]:BB:GBAS:VERSion?

Queries the specification according to that the settings are implement.
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Return values:
<Version> string

Example: SOURcel :BB:GBAS:VERSion?
Response: "RTCA DO-246D"

Usage: Query only

[:SOURce<hw>]:BB:GBAS:WAVeform:CREate <Filename>

With enabled signal generation, triggers the instrument to store the current settings as
an ARB signal in a waveform file. Waveform files can be further processed by the ARB
and/or as a multi-carrier or a multi-segment signal.

The filename and the directory it is stored in are user-definable; the predefined file
extension for waveform files is * . wv.

Setting parameters:

<Filename> string

Example: See Example "Generating a GBAS signal for VDB slot detection"
on page 114

Usage: Setting only

Manual operation: See "Generate Waveform File" on page 25

[:SOURce<hw>]:BB:GBAS:SCATi <SCAT>
Enables using of SCAT-I header information instead of the default LAAS (GBAS)

header.
Parameters:
<SCAT> 0]1]OFF|ON
*RST: 0
Example: SOURcel :BB:GBAS:SCATi 0

Manual operation: See "SCAT-I" on page 25

[:SOURce<hw>]:BB:GBAS:MFCHannels <MFCh>

Enables the configuration of multiple frequency channels.

Parameters:

<MFCh> 0]1]OFF|ON
*RST: 0

Example: See Example "Generating a GBAS signal for VDB slot detection”
on page 114

Manual operation: See "Multiple Frequency Channels" on page 26

Operating Manual 1176.8600.02 — 08 119



Avionics Standards Remote-Control Commands

10.2.3

GBAS Settings
[:SOURce<hw>]:BB:GBAS:GPOW <GPow>
Enables gated power mode.
Parameters:
<GPow> 0]1]OFF|ON
*RST: 1
Example: See Example "Generating a GBAS signal for sensitivity tests"
on page 114
Manual operation: See "Gated Power Mode" on page 26
[:SOURce<hw>]:BB:GBAS:SRINfo?
Queries the used sample rate.
Return values:
<SRiInfo> string
Example: See Example "Querying the default filter, clipping and modula-

tion settings" on page 118
Usage: Query only

Manual operation: See "Sample Rate Variation/Sample Rate Info" on page 26

VDB Transmission Configuration Settings

[:SOURce<hw>]:BB:GBAS:VDB:APPENJ. ...ttt 120
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:INSEI.....ceiuiiiiiiiee e 121
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:DELELE.......ccerriiieieininiiaaaaaaaaae e e e e e eeeeeeaeeeeeeeeeeeeneees 121
[:SOURCce<hw>]:BB:GBAS:VDB<Ch>:STATE.....uuutuuuuuaaaiaiaeeeeeeeeaaeaaeerereeeeeeeeeennennnnnnnnnnns 121
[:SOURCce<hw>]:BB:GBAS:VDB<Ch>:RID....c.ccccettiuieieeeiiiiiieeeeeeeeetee e e e e eeraieeeeeseera e eeeeeenes 121
[:SOURCe<hw>]:BB:GBAS:VDB<CH>:GID....ccuuceiieeiieiiiieeeeeeietieeeeeeeetteeeeeeeeetaeeeessesnnneeaas 121
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:SGID.....cccuiiiiiiiieiieie ettt e e 122
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:SSID.. ...ttt ettt e e 122
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:FNUMDET.......ccuieiiiiiieeeee et 122
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:DLENGth.......cuuuuuuaaaiaieieeeeeeeeeeeeeeeeeeeee e 122
[:SOURCce<hw>]:BB:GBAS:VDB<Ch>:DATA......etttrttururiiiieieiereeeeeaeeeserereeeeeeerssrararnnnnnn 122
[:SOURce<hw>]:BB:GBAS:VDB<ch>:DATA:DSELECHON....ccceieieeeeeeeeeeeeeeeeeeeeeeeieeee 123
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:DATA:PAT TEIN. ..ttt eae 123
[:SOURce<hw=>]:BB:GBAS:NOFRAMES?. .. .ttt ettt et e e e e e ee e enas 123

[:SOURce<hw>]:BB:GBAS:VDB:APPend
Appends a new VDB to the end of the VDB list.

Example: See Example "Generating a GBAS signal for VDB slot detection"
on page 114
Usage: Event
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Manual operation: See "Append, Insert, Delete" on page 29
[:SOURce<hw>]:BB:GBAS:VDB<ch>:INSert
Inserts a new VDB before the selected one.
Example: See Example "Generating a GBAS signal for VDB slot detection"
on page 114
Usage: Event
Manual operation: See "Append, Insert, Delete" on page 29
[:SOURce<hw>]:BB:GBAS:VDB<ch>:DELete
Deletes the selected VDB.
Example: See Example "Generating a GBAS signal for VDB slot detection”
on page 114
Usage: Event
Manual operation: See "Append, Insert, Delete" on page 29
[:SOURce<hw>]:BB:GBAS:VDB<ch>:STATe <VState>
Enables the selected VHF Data Broadcast (VDB) transmiter.
Parameters:
<VState> 0|1]OFF|ON
*RST: 1
Example: See Example "Generating a GBAS signal for VDB slot detection”
on page 114

Manual operation: See "State" on page 27

[:SOURce<hw>]:BB:GBAS:VDB<ch>:RID <RId>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:GID <Gld>

Sets the GBAS ID.

Parameters:

<Gld> string
A four-character (24-bit) alphanumeric field that identifies the
ground station broadcasting the message.
Permitted are capital letter, numbers and "space".

Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "GBAS ID/ SGID" on page 28
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:SGID <Sgid>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SSID <Ssid>
Sets the Station Slot Identifier SSID of the ground station.
Parameters:
<Ssid> A|B|C|D|E|F|G|H
*RST: A
Example: See Example "Generating a GBAS signal for message-format
detection" on page 115
Manual operation: See "SSID /RSID" on page 28
[:SOURce<hw>]:BB:GBAS:VDB<ch>:FNUMber <FNum>
Sets the frequency number that the corresponding VDB is using.
Parameters:
<FNum> integer
Range: -5tob
*RST: 0
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Freq. Num" on page 28

[:SOURce<hw>]:BB:GBAS:VDB<ch>:DLENgth <DataLen>
Sets the application data length.

Parameters:

<DatalLen> integer
Range: 1 to 65495
*RST: 222

Manual operation: See "App. Data Length/bytes" on page 29

[:SOURce<hw>]:BB:GBAS:VDB<ch>:DATA <Data>

Selects the data source, e.g. a sequence of 0 or 1, a pseudo-random sequence with
different length, a pattern or a data list (DLISt).

Parameters:

<Data> ZERO | ONE | PATTern | PN9 | PN11 | PN15 | PN16 | PN20 |
PN21 | PN23 | DLISt | RGData
*RST: PN9

Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Data/Data Config" on page 28
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:DATA:DSELection <DSelection>

Selects the data list for the data source.

Parameters:
<DSelection> string
Example: SOURcel :BB:GBAS:VDB2:DATA DLISt

SOURcel:BB:GBAS:VDB2:DATA:DSELection
"/var/user/gbas_dl.dm igd "

Manual operation: See "Data/Data Config" on page 28

[:SOURce<hw>]:BB:GBAS:VDB<ch>:DATA:PATTern <Pattern>

Selects the bit pattern for the data source.

Parameters:
<Pattern> 64 bits
*RST: #H0,1
Example: SOURcel:BB:GBAS:VDB2:DATA PATTern

SOURcel:BB:GBAS:VDB2:DATA:PATTern #HBS8A,12

Manual operation: See "Data/Data Config" on page 28

[:SOURce<hw>]:BB:GBAS:NOFRames?
Queries the number of VD frames.

Return values:

<NOFrame> integer
Range: 1 to 12500
*RST: 1

Usage: Query only

Manual operation: See "No. of Frames" on page 29

Scheduling Settings

[:SOURce<hw>]:BB:GBAS:VDB<Ch>:SCH:TS<St>:STATE.....cctvrteeeeeieeriieeeeeeeeree e e e eerananns 124
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:TS<St>POWeTr....ccccituiiiiiiiiiieiieeeiiecceeeeeee e, 124
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:FOFFSEt?....cccuieiieeieeeeeeecee e 124
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:FOFFSEt?....cccuieriieiiii e 124
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:FOFFSEt.....cccceeeeeeeeieeeeeeeeeieeeeeeeeeeeeieieeee 124
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:MAT:FOFFSEt.........ceeveeiereiieeeeeeieneeieiene e 124
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:LPAINSTATE.......ceeeeeeeeeeeeeeeeeeeeeeeenieeeee 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:LPAIrSTATE......cuveeieeeeeereeeeeeeeenteeeeeeeeerannn 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:-MBYTES?...ccctiiiieiiieeiiieee e e e 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:MIT:MBYTES?...cuiieieeieii e 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:MBYTES?.....cceererurieeeeeieeiniieeeeeeennaeeeeeeeenns 125
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:MAT:MBYTES?.. ...ttt 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:RFRamMe?........cciiiiiiiiaii e, 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:RFRaME?.........ceeeeeeereieeeeeeeeeieeieiees 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:RFRAME.........uuuuuuaaiaieieeeeeeeeeaeeeeeereeeeeneens 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:MAT:RFRAME........cuuuruuaiiieieeeeeeeeeeeeaeeeeeeeeeeeens 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:SLOT<di>....c.ctiuiiiiieiieeiieeeeee e 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:SLOT<di>...cceieuiiiiiiiiiiiieeieeee e 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:SLOT<di>.....eituiiiiieiiiiiieeieeeeei e 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M4AT:SLOT<Ai>...cciiiuiiiiiiiiieiieeeeeeeee e 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:SLOT<di>:STATE.....cuurrrrrrrrereeeererieanenes 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:SLOT<di>:STATE.......cececrrrrrrrrrrreeeeeereeanns 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:SLOT<di>:STATE......vurrrruciiiieierereeeaaaaaan 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M4T:SLOT<di>:STATE.....cuitieeiiieinieeieeeeeenee 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:TS<st>:STATe <State>
Enables the VDB in the corresponding time slot (TS).
Parameters:
<State> 0]1|OFF|ON

*RST: 0
Example: See Example "Generating a GBAS signal for sensitivity tests"

on page 114

Manual operation: See "TS0..TS7" on page 30

[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:TS<st>:POWer <Power>

Sets the relative power of a VDB per time slot (TS).

Parameters:
<Power> float
Range: 21 to O
Increment: 0.01
*RST: 0
Example: See Example "Generating a GBAS signal for sensitivity tests"
on page 114

Manual operation: See "Pow(dB)" on page 30

[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:FOFFset?
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:FOFFset?
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:FOFFset <Offset>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M4T:FOFFset <Offset>

Sets the offset frame related to the first frame.
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Parameters:
<Offset> integer
Range: 0 to 19
*RST: 0

Manual operation: See "Frame Offset" on page 31

[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:LPAir:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:LPAIir:STATe <State>

If enabled, the set of measurement blocks is included in a linked pair of messages
instead in a single message.
Parameters:
<State> 0]1]OFF|ON
*RST: 0

Manual operation: See "Link Pair" on page 31

[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:MBYTes?
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:MBYTes?
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:-MBYTes?
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M4T:MBYTes?

Sets the total number of bytes per message type.

Return values:

<Bytes> integer
Range: 0 to 5000
*RST: 0

Usage: Query only

Manual operation: See "Message Bytes" on page 31

[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:RFRame?
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:RFRame?

Queries the repetition rate for the respective message type.

Return values:

<RepFrame> integer
Range: 1 to 20
*RST: 1
Usage: Query only

Manual operation: See "Frame Cycle" on page 30
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:RFRame <RepFrame>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M4T:RFRame <RepFrame>

Sets the repetition rate for the respective message type.

Parameters:

<RepFrame> integer
Range: 1 to 20
*RST: 1

Manual operation: See "Frame Cycle" on page 30

[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:SLOT<di> <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:SLOT<di> <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:SLOT<di> <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M4T:SLOT<di> <State>
Parameters:

<State> 0]1|OFF|ON

*RST: 0

Manual operation: See "Slot" on page 31

[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:SLOT<di>:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:SLOT<di>:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:SLOT<di>:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M4T:SLOT<di>:STATe <State>

Enables the slot for the respective message type.

Parameters:
<State> 0]1]OFF|ON

*RST: 0

Manual operation: See "Slot" on page 31

Message Configuration

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:AID. ...t 128
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:APDesIignator.............cceeerereeeeeeeeeeenenennnnnnas 128
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCON(fig:ADB1:STATE....cceeeereieeeeeeeeeeeeeeeeeeeeeeeeenenens 128
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ADB3:STATE.....cceteiieierereeeeeeeeeeeeeeeeeeennennnns 128
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ADBA4:STATE......cctvvrreereeeeerrrieeeeeerrrneieeaeens 129
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ATCHeight........c.coiuiiiiiiiieeeeeeee 129
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ATUSeleCtor.........cceeuiiimiiiiiiiiiiiiiciieee e, 129
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:CWAThreshold...........ccccceiiiiiiiiiiiiiiaiieans 129
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DFLocation:COORdinates:DECimal............. 130
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DFLocation:COORdinates:DMS.................. 130
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:M11State........ccevrrerrrrrrnrnnnnciiiieeeeeennn. 131
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:M1STate........cccceriemiriiiiiiiieiieeeceeeeeen 131
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:STATE. ...cuiieueieiiieeieeeeee e 132
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:PREDefined:CATalog?.......ccccceeeuurennnen. 132
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:USER:CATalog?.....ceeevreeeiiiienaeinee 132
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:PREDefined:FILE............ccceeevrrenrennnnnn. 132
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:USER:FILE......cccceeeieieeiirieeeeeeiereeeeeenes 133
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONIfig:DG:FILE?........cevvrueeieeeieiriiie e eeeeeeene 133
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DLOFFSEt.....cuuuuuucciieieieieieieeeeeeeeeeeeeeeneeenens 133
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:FDSState.............ccevvrrrrrrrrrrrrrinrnrnceennn, 134
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONTfig:FLAA. ... 134
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:FRCLINK......ccuiituiiiiiiieeeieeeeeeeee e 134
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONFIG:FVAA........uetaaaaaae e e e e e e e e eeeeeeeeeeeeeeeeeeeenees 134
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:GCID........ccccrrrrrrrrrreeeeeesssienninrnneeeeeaaaeeens 135
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:GPANGIE........ceeriiriiiriieeeiieiiieeeeeeeeree e 135
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:GSADESIgNAtOr.......cccceeeiereeieeereeeeeeeeeeeeennns 135
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:GSRRECEIVErS........ccuureiuiiiriiieiieiaeeeeeineee 135
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KCGLONASS. ......ccuriiuieiniieiiieiiaeieeeeei e 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KCGPS......cccottuiiieiiiiiieeiiiiiieeee e 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KDGLONASS. ......cuuvuruunnaaaaineeeeeeeeaaaaraeneneens 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KDGPS........ccuvrreerrereeeeieeiccinrienneeeeaaaeeeeenn 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KPGLONASS........ccevrurereerierriiieeeeeeenrneieeeeens 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KPGPS........ccceiiiieieieieieieeeeeeeeeeeeeeeeeeeeanennns 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LFLocation:COORdinates:DECimai............. 137
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LFLocation:COORdinates:DMS................... 137
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LFLocation:HEIGht.............ccceveiiiiiiiinnennns 138
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LMVariation................ceeerrrrrrerrrrmrmnnnnnaaannnns 138
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LOCation:COORdinates:DECimal............... 139
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LOCation:COORdinates:DMS..................... 139
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:MUDistance...............eceeeeveverrrrrerrrrrnnnnnnnnnn. 140
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:MT2State. .......ccreiiiiiiiiiiiiiiieecee e 141
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:MT4State. ......ccuureeiiiiiiiiiiiiiieeeei e 141
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:NOPPOINt..........ceerrrrmrrernrnnniiaaaaaaeaeeeeeeenns 141
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:PSERVICE:STATE......ccccrrrrrrrrrraeeeesierannnnnns 141
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RSDSEIECLOr........coeeeeerrriieieeeeeerieeeeeeeeeneen, 142
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RFINIEX........cerrrrrrrrmrmrrnniiiiiieeeieeeeeeaaeaen 142
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RLETIEr......cciiuiiiiiiiieei e 142
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RNUMDET........c.coeuiiiiiiiiiiiieiieeeeeeeee 142
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RPDF.......ccitttiiiiiiiiiieeieie e 143
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RPDT......cceevrrrrrmrmrunaaaaainreeeeeeearaeeeereneeenn 143
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:MCONIfIG:RPIF.......cuueeereieeeeieiiiciiiiiieeeereeeeeeseesennenns 143
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONIfIg:RPIT......cctuiieiieiiiiiieieeeiierieeeeeeeeere e e eeenes 143
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RUINdICAtOr.............cceeeeerererrereerereirnennnnnn. 144
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RUNCertainty.......c...cccereuiiiiiiiiiiiieeieeenne 144
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:A:STATE....c.ceeviiriiiiiiieieeennnen 144
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:B:STATE......cccereeiiiiiiiineeennnns 144
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCON(fig:SGDefinition:C:STATE......cceevvriererrireeennnnns 144
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:D:STATE......ccevvvueereereerrneenanns 144
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:E:STATE.......cuvrvrrmeciiiaeeerennnn. 144
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:F:STATe..........ceeeeeereererereernnns 144
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:G:STATe.......c.ceemrienieiniennen. 144
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:H:STATE.......coeeuiiiiiiiiiiaiiaennns 144
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SHEIGht.......ccceeiieieieeeeeeeeeeeeeeeeeceeeeeeeiieeeee 145
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SVID......cccuiiiiiiiaeiieieeee et eeeas 145
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SVIGradient.........cccccciuiuiiiiiiiiiiiiiieeieeennees 145
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig: TDSState..........cceerererererreeeeieiiiiniieaaennn 145
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONFIG:TLAS.......ccteteireeeeeeereininneneaaae e e e e e eeaeeens 146
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfIg:TVAS......cutururuuiiieieieieeeeeeeaaeeeeeeeeeeeeeeennnnnns 146
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPoint:PREDefined:CATalog?................ 146
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPoint:USER:CATalog?......ccccccuereunreennnnn 146
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPoint:PREDefined:FILE....................... 147
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPoint:USER:FILE...........cccceriiiiiiaannnee. 147
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPOINt:FILE?.........coeveeriereeiieiieiniannn 147
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:AID <Ald>
Sets the airport ID.

Parameters:
<Ald> string
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Airport ID" on page 41

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:APDesignator <ApPerDes>

Sets the approach performance designator.

Parameters:
<ApPerDes> GAB | GC | GCD
*RST: GAB
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Approach Performance Designator" on page 41

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ADB1:STATe <State>
Enables the additional data block 1.

Parameters:
<State> 0]1]|OFF|ON

*RST: 0

Manual operation: See "Additional Data Block 1" on page 35

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ADB3:STATe <State>
Enables the additional data block 3.

Operating Manual 1176.8600.02 — 08 128



Avionics Standards Remote-Control Commands
GBAS Settings

Parameters:
<State> 0]1|OFF|ON

*RST: 0

Manual operation: See "Additional Data Block 3" on page 36

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ADB4:STATe <State>
Enables the additional data block 4.

Parameters:
<State> 0]1|OFF|ON

*RST: 0

Manual operation: See "Additional Data Block 4" on page 37

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ATCHeight <Tch>
Sets the approach threshold crossing height.

Parameters:
<Tch> float
Range: 0 to 1638.35
Increment: 0.05
*RST: 0
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Plan View/Profile View Parameters" on page 40

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ATUSelector <TchUnit>

Sets the units for the approach TCH, see [ : SOURce<hw>] :BB:GBAS:VDB<ch>:
MCONfig:ATCHeight.

Parameters:
<TchUnit> FEET | MET
*RST: FEET
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Plan View/Profile View Parameters" on page 40

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:CWAThreshold <CrWdAtTh>

Sets the course width at threshold.
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Parameters:
<CrWdAtTh> float
Range: 80 to 143.75
Increment: 0.01
*RST: 80
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Course Width at Threshold" on page 43

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DFLocation:COORdinates:
DECimal <Longitude>, <Latitude>

Defines the coordinates of the Delta FPAD location in decimal format.

Parameters:
<Longitude> float
Range: -1.0 to 1.0
Increment: 1E-6
*RST: 0
<Latitude> float
Range: -1.0 to 1.0
Increment: 1E-6
*RST: 0
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Delta FPAP Location Configuration" on page 42

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DFLocation:COORdinates:DMS
<LongitudeDeg>, <LongitudeMin>, <LongitudeSec>, <LongitudeDir>,
<LatitudeDeg>, <LatitudeMin>, <LatitudeSec>, <LatitudeDir>

Defines the coordinates of the Delta FPAD location in degrees, minutes and seconds.

Parameters:
<LongitudeDeg> integer
Range: 0 to 1.0
*RST: 0
<LongitudeMin> integer

Defines the longitude minutes.

Range: 0 to 59
*RST: 0
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<LongitudeSec> float
Defines the longitude seconds.
Range: 0 to 59.999
Increment: 0.001
*RST: 0
<LongitudeDir> EAST | WEST
Defines the longitude direction.
*RST: EAST
<LatitudeDeg> integer
Defines the latitude degrees.
Range: 0 to 1.0
*RST: 0
<LatitudeMin> integer
Defines the latitude minutes.
Range: 0 to 59
*RST: 0
<LatitudeSec> float
Defines the latitude seconds.
Range: 0 to 59.999
Increment: 0.001
*RST: 0
<LatitudeDir> NORTh | SOUTh
Defines the latitude direction.
*RST: NORT
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Delta FPAP Location Configuration" on page 42

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:M11State <State>
Enables the use of the message type 11, C/A-Code L1, L2 delta corrections.

Parameters:
<State> 0]1|OFF|ON

*RST: 0

Manual operation: See "Meassage Type 11" on page 46

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:M1STate <State>

Enables the use of the message type 1, differential GPS corrections.
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Parameters:
<State> 0]1|OFF|ON

*RST: 1

Manual operation: See "Meassage Type 1" on page 45

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:STATe <DiffGnssState>
Enables the use of differential GNSS data.

Parameters:
<DiffGnssState> 0]1|OFF|ON
*RST: 0
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Differential GNSS" on page 45

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:PREDefined:CATalog?
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:USER:CATalog?

Queries the names of the existing user defined/predefined GBAS differential files.

Per default, the instrument stores user-defined files in the /var/user/ directory. Use
the command MMEM: CDIRectory to change the default directory to the currently used
one.

Only files with extension *.rs gbas are listed.

Example: See Example "Generating a GBAS signal for message-format
detection" on page 115

Usage: Query only
Manual operation: See "GBAS Differential File..." on page 46

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:PREDefined:FILE <Filename>
Loads the selected predefined file (extension *.rs gbas).

Setting parameters:
<Filename> string

Only the file name is required

Example: See Example "Generating a GBAS signal for message-format
detection" on page 115

Usage: Setting only
Manual operation: See "GBAS Differential File..." on page 46
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:USER:FILE <Filename>
Loads the selected user-defined file (extension *.rs gbas).

Per default, the instrument stores user-defined files in the /var/user/ directory. Use
the command MMEM: CDIRectory to change the default directory to the currently used
one.

Setting parameters:

<Filename> string
For files stored in the default directory, only the file name is
required.

Example: SOURcel:BB:GBAS:VDB3:MCONfig:DG:USER:CATalog?

Response: gbas correction
SOURcel :BB:GBAS:VDB3:MCONfig:DG:USER:FILE
"gbas correction"

Usage: Setting only
Manual operation: See "GBAS Differential File..." on page 46

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:FILE?
Queries the currently selected GBAS differential file.

Return values:
<Filename> string

Filename with file extension (* . rs gbas)

Example: See Example "Generating a GBAS signal for message-format
detection" on page 115

Usage: Query only
Manual operation: See "GBAS Differential File..." on page 46

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DLOFfset <DelLenOff>
Sets the Delta_Length offset.

Parameters:
<DelLenOff> float
Range: 0 to 2032
Increment: 8
*RST: 0
Example: See Example "Generating a GBAS signal for message-format

detection” on page 115

Manual operation: See "Delta_Length Offset" on page 43
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:FDSState <Fdss>
Enables the configuration of Final Approach Segment (FAS) data set.
Parameters:
<Fdss> 0]1]OFF|ON
*RST: 1
Example: See Example "Generating a GBAS signal for message-format
detection" on page 115
Manual operation: See "FAS Data Set" on page 39
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:FLAA <FasVt>
Sets the value of the broadcast lateral alert limit.
Parameters:
<FasVt> float
Range: 0 to 50.8
Increment: 0.2
*RST: 0
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116
Manual operation: See "FAS Lateral Alert Limit / Approach Status" on page 43

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:FRCLink <Rpcl>
Sets the FAS RPDS or continuation link.

Parameters:
<Rpcl> integer
Range: 0 to 255
*RST: 0
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116
Manual operation: See "FAS RPDS or Continuation Link" on page 44

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:FVAA <Fvaa>
Sets the value of the broadcast vertical alert limit.

Parameters:
<Fvaa> float

Range: 0 to 254
Increment: 0.1
*RST: 0
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Example: See Example "Generating a GBAS signal containing message
type 4" on page 116

Manual operation: See "FAS Vertical Alert Limit / Approach Status" on page 43

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:GCID <Gcid>

Sets the ground station continuity/integrity designator.

Parameters:
<Gcid> FC|FD
*RST: FC
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Ground Station Continuity/Integrity Designator" on page 33

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:GPANgle <Gpa>
Sets the glide path angle.

Parameters:
<Gpa> float
Range: 0 to 90
Increment: 0.01
*RST: 0
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Plan View/Profile View Parameters" on page 40

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:GSADesignator <Gsad>

Sets the ground station accuracy designator.

Parameters:
<Gsad> GADA | GADB | GADC
*RST: GADA
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Ground Station Accuracy Designator" on page 33

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:GSRReceivers <Gsrr>

Sets the number of ground station reference receivers.
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Parameters:
<Gsrr> GW3R | GW4R | GW2R
*RST: GW2R
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Ground Station Reference Receivers" on page 33

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KCGLonass <KmdECGIlonass>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KCGPs <KmdECGps>

Sets the ephemeris missed detection parameter (Kmd_e), category | precision
approach and approach with vertical guidance (APV). This is a multiplier considered
when calculating the ephemeris error position bound for the category | precision
approach and APV. It is derived from the probability that a detection is missed because
of an ephemeris error in a GPS/GLONASS satellite.

Parameters:
<KmdECGps> float

Range: 0 to 12.75

Increment: 0.05
*RST: 0

Manual operation: See "Kmd_e C, GPS/Kmd_e C, GLONASS" on page 36

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KDGLonass <KmdEDGlonass>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KDGPs <KmdEDGps>

Sets the ephemeris missed detection parameter (Kmd_e), GAST D. This is a multiplier
considered when calculating the ephemeris error position bound for GAST D. Itis
derived from the probability that a detection is missed because of an ephemeris error
in a GPS/GLONASS satellite.

Parameters:
<KmdEDGps> float

Range: 0 to 12.75
Increment: 0.05
*RST: 0

Manual operation: See "Kmd e D, GPS/Kmd e D, GLONASS" on page 36

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KPGLonass <KmdEPosGlonass>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KPGPs <KmdEPosGps>

Sets the ephemeris missed detection parameter (Kmd_e), GBAS positioning service .
This is a multiplier considered when calculating the ephemeris error position bound for
the GBAS positioning. It is derived from the probability that a detection is missed
because of an ephemeris error in a GPS/GLONASS satellite.
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Parameters:
<KmdEPosGps> float

Range: 0 to 12.75
Increment: 0.05
*RST: 0

Manual operation: See "Kmd_e POS GPS, CLONASS" on page 36

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LFLocation:COORdinates:
DECimal <Longitude>, <Latitude>

Defines the coordinates of the LTP/FTP in decimal format.

Parameters:
<Longitude> float
Range: -180 to 180
Increment: 1E-6
*RST: 0
<Latitude> float
Range: -90 to 90
Increment: 1E-6
*RST: 0
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "LTP/FTP Location Configuration" on page 41

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LFLocation:COORdinates:DMS
<LongitudeDeg>, <LongitudeMin>, <LongitudeSec>, <LongitudeDir>,
<LatitudeDeg>, <LatitudeMin>, <LatitudeSec>, <LatitudeDir>

Defines the coordinates of the LTP/FTP in degrees, minutes and seconds.

Parameters:
<LongitudeDeg> integer
Range: 0 to 180
*RST: 0
<LongitudeMin> integer
Defines the longitude minutes.
Range: 0 to 59
*RST: 0
<LongitudeSec> float

Defines the longitude seconds.

Range: 0 to 59.999
Increment: 0.001
*RST: 0
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<LongitudeDir> EAST | WEST
Defines the longitude direction.
*RST: EAST
<LatitudeDeg> integer
Defines the latitude degrees.
Range: 0 to 90
*RST: 0
<LatitudeMin> integer
Defines the latitude minutes.
Range: 0 to 59
*RST: 0
<LatitudeSec> float
Defines the latitude seconds.
Range: 0 to 59.999
Increment: 0.001
*RST: 0
<LatitudeDir> NORTh | SOUTh
Defines the latitude direction.
*RST: NORT
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "LTP/FTP Location Configuration" on page 41

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LFLocation:HEIGht <LfHeight>
Sets the LTP/FTP height.

Parameters:
<LfHeight> float
Range: -512 to 6041.5
Increment: 0.1
*RST: 0
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Plan View/Profile View Parameters" on page 40

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LMVariation <Lmv>

Sets the local magnetic variation.
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<Lmv>

Example:

Manual operation:

GBAS Settings

float

A positive value represents an east variation (clockwise from
true north)

Range: -180 to 180
Increment: 0.01
*RST: 0

Default unit: deg

See Example "Generating a GBAS signal for message-format
detection" on page 115

See "Local Magnetic Variation" on page 34

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LOCation:COORdinates:DECimal
<Longitude>, <Latitude>, <Altitude>

Defines the coordinates of the ground station reference location in decimal format.

Parameters:
<Longitude>

<Latitude>

<Altitude>

Example:

Manual operation:

float

Range: -180 to 180
Increment: 1E-6

*RST: 0

float

Range: -90 to 90
Increment: 1E-6

*RST: 0

float

Range: -83886.07 to 83886.07
Increment: 0.01

*RST: 0

See Example "Generating a GBAS signal for message-format
detection" on page 115

See "Reference Location Configuration" on page 34

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LOCation:COORdinates:DMS
<LongitudeDeg>, <LongitudeMin>, <LongitudeSec>, <LongitudeDir>,
<LatitudeDeg>, <LatitudeMin>, <LatitudeSec>, <LatitudeDir>, <Altitude>

Defines the coordinates of the ground station reference location in degrees, minutes

and seconds.

Parameters:
<LongitudeDeg>

Operating Manual 1176.8600.02 — 08

integer
Range: 0 to 180
*RST: 0

139



Avionics Standards Remote-Control Commands

GBAS Settings
<LongitudeMin> integer
Defines the longitude minutes.
Range: 0 to 59
*RST: 0
<LongitudeSec> float
Defines the longitude seconds.
Range: 0 to 59.999
Increment:  0.001
*RST: 0
<LongitudeDir> EAST | WEST
Defines the longitude direction.
*RST: EAST
<LatitudeDeg> integer
Defines the latitude degrees.
Range: 0 to 90
*RST: 0
<LatitudeMin> integer
Defines the latitude minutes.
Range: 0 to 59
*RST: 0
<LatitudeSec> float
Defines the latitude seconds.
Range: 0 to 59.999
Increment: 0.001
*RST: 0
<LatitudeDir> NORTh | SOUTh
Defines the latitude direction.
*RST: NORT
<Altitude> float
Defines the height above the ellipsoid (HAE) altitude.
Range: -83886.07 to 83886.07
Increment: 0.01
*RST: 0
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Reference Location Configuration" on page 34

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:MUDistance <Distance>

Sets the maximum distance from the reference point for which the integrity is assured.
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Parameters:
<Distance> float

Range: 0 to 510
Increment: 2
*RST: 2

Manual operation: See "Maximum User Distance" on page 35

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:MT2State <Mt2State>

Enables the message type 2 configuration.

Parameters:
<Mt2State> 0|1]|OFF|ON
*RST: 0
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Message Type 2" on page 33

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:MT4State <Mt4State>

Enables the configuration of message type 4.

Parameters:
<Mt4State> 0]1]OFF|ON
*RST: 0
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Message Type 4" on page 38

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:NOPPoint <Nofp>

Queries the number of path points - N.

Parameters:
<Nofp> integer
Range: 2 to 1
*RST: 2
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Number of Path Points - N" on page 44

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:PSERvice:STATe <State>

Selects if the GBAS positioning service is supported.
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Parameters:
<State> 0]1|OFF|ON

*RST: 1

Manual operation: See "Positioning Service" on page 35

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RSDSelector <Rsds>

Sets the numerical identifier for selecting the ground subsystem.

Parameters:

<Rsds> integer
Range: 0 to 48
*RST: 0

Manual operation: See "Reference Station Data Selector" on page 35

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RFINdex <Refldx>

Sets the refractivity index.

Parameters:
<Refldx> integer
Range: 16 to 781
*RST: 16
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Refractivity Index" on page 34

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RLETter <Rlet>

Sets the runway letter.

Parameters:
<Rlet> NLETter | LETR | LETL | LETC
*RST: NLETter
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Runway Letter" on page 41

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RNUMber <Rnum>

Sets the runway number.

Parameters:

<Rnum> integer
Range: 1 to 36
*RST: 1
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Example: See Example "Generating a GBAS signal containing message
type 4" on page 116
Manual operation: See "Runway Number" on page 41
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RPDF <Rpdf>
Sets the reference path data selector for FAS.
Parameters:
<Rpdf> integer
Range: 0 to 48
*RST: 1
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Reference Path Data Selector" on page 41

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RPDT <Rpdt>

Sets the reference path data selector.

Parameters:
<Rpdt> integer
Range: 0 to 254
*RST: 1
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Reference Path Data Selector" on page 44

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RPIF <Rpif>

Sets the reference path identifier for FAS.

Parameters:
<Rpif> string
Three or four alphanumeric characters
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Reference Path ID" on page 41

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RPIT <Rpit>

Sets the reference path identifier for TAP.
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Parameters:
<Rpit> string
Three or four alphanumeric characters
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Reference Path ID" on page 44

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RUINdicator <Ruin>

Sets the route indicator.

Parameters:

<Ruin> a single upper case alphabetic character
Allowed are letters, excluding “I” and “O”, or the “space” charac-
ter.

Example: See Example "Generating a GBAS signal containing message

type 4" on page 116

Manual operation: See "Route Indicator" on page 41

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RUNCertainty <Runc>

Set the refractivity uncertainty.

Parameters:
<Runc> integer
Range: 0 to 255
*RST: 0
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Refractivity Uncertainty” on page 34

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:A:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:B:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:C:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:D:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:E:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:F:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:G:STATe <State>
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:H:STATe <State>

If enabled, the specified slot is assigned for use by the ground station.

Parameters:
<State> 0]1]OFF|ON

*RST: 0

Manual operation: See "Slot Group Definition" on page 37

Operating Manual 1176.8600.02 — 08 144



Avionics Standards Remote-Control Commands
GBAS Settings

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SHEight <SHeight>
Sets the scale height.

Parameters:
<SHeight> float
Range: 0 to 25500
Increment: 100
*RST: 0
Default unit: m
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Scale Height" on page 34

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SVID <Svid>

Sets the standard deviation of a normal distribution connected to the residual iono-
spheric uncertainty which is caused by spatial decorrelation.

Parameters:
<Svid> float

Range: 0 to 2.55e-05
Increment: 0.1e-6
*RST: 0

Manual operation: See "Sigma_vert_iono_gradient_ID" on page 36

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SVIGradient <Svig>

Sets the Sigma_vert_iono_gradient.

Parameters:
<Svig> float
Range: 0 to 2.55E-05
Increment: 0.1E-6
*RST: 0
Example: See Example "Generating a GBAS signal for message-format

detection" on page 115

Manual operation: See "Sigma_vert_iono_gradient" on page 34

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:TDSState <Tdss>
Enables the configuration of the Terminal Area Path (TAP) data set.

Parameters:
<Tdss> 0]1|OFF|ON

*RST: 0
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Example: See Example "Generating a GBAS signal containing message
type 4" on page 116
Manual operation: See "TAP Data Set" on page 43
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:TLAS <Tlas>
Sets the value of the broadcast lateral alert limit.
Parameters:
<Tlas> float
Range: 0 to 2.54
Increment: 0.01
*RST: 0
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116
Manual operation: See "TAP Lateral Alert Limit / Status" on page 45

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:TVAS <Tvas>

Sets the value of the broadcast vertical alert limit.

Parameters:
<Tvas> float
Range: 0 to 127
Increment: 0.5
*RST: 0
Example: See Example "Generating a GBAS signal containing message

type 4" on page 116
Manual operation: See "TAP Vertical Alert Limit / Status" on page 45

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPoint:PREDefined:CATalog?
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPoint:USER:CATalog?

Queries the names of the existing user defined/predefined waypoint files.

Per default, the instrument stores user-defined files in the /var/user/ directory. Use
the command MMEM: CDIRectory to change the default directory to the currently used
one.

Only files with extension * . txt are listed.

Example: See Example "Generating a GBAS signal containing message
type 4" on page 116

Usage: Query only

Manual operation: See "Waypoint File" on page 44
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPoint:PREDefined:FILE
<WpFile>

Loads the selected predefined file (extension * . txt).

Setting parameters:
<WpFile> string

Only the file name is required

Example: See Example "Generating a GBAS signal containing message
type 4" on page 116

Usage: Setting only

Manual operation: See "Waypoint File" on page 44

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPoint:USER:FILE <Filename>
Loads the selected user-defined file (extension * . txt).

Per default, the instrument stores user-defined files in the /var/user/ directory. Use
the command MMEM: CDIRectory to change the default directory to the currently used
one.

Setting parameters:

<Filename> string
For files stored in the default directory, only the file name is
required.

Example: See Example "Generating a GBAS signal containing message

type 4" on page 116
Usage: Setting only

Manual operation: See "Waypoint File" on page 44

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPoint:FILE?
Queries the currently selected waypoint file.

Return values:
<Filename> string

Filename with file extension (* . txt)

Example: See Example "Generating a GBAS signal containing message
type 4" on page 116

Usage: Query only

Manual operation: See "Waypoint File" on page 44
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10.2.6 SCAT-l Meassage Configuration
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:CCGP:STATE.........ceeeverererrererrerrnrnnnnnnns 148
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:GPOLynomial:PATTern............ccccceuuneee. 148
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:RBORder:STATE.......ccceevreeriiiiieieeennns 148
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SFILE?....cuiieieieieeee et 148
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SPRedefined:CATalog........ccceueeeeeeeennn. 149
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SUSer:CATalog........cceeereeereeerererereeennnns 149
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SPRedefined:FILE................cccevrrereennes 149
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SUSEr:FILE..........corvrrrrrrrrrrrrrnrnnnnnnn, 149

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:CCGP:STATe <State>
Enables the custom CRC-32 generator polynomial.

Parameters:
<State> 0]1|OFF|ON

*RST: 1

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:GPOLynomial:PATTern
<Pattern>

Sets the value of the generator polynomial, if the [ : SOURce<hw>] :BB:GBAS:
VDB<ch>:MCONfig:DG:CCGP:STATe is set to ON.

Parameters:
<Pattern> 32 bits

Manual operation: See "Generator Polynomial (Hex)" on page 47

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:RBORder:STATe <State>
Enables the reserved bit order.

Parameters:
<State> 0]1|OFF|ON

*RST: 1

Manual operation: See "Reversed Bit Order" on page 47

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SFILe?
Queries the currently selected SCAT-I differential file.

Return values:
<Filename> string

Filename with file extension (* . rs scat)
Usage: Query only
Manual operation: See "SCAT-| Differential File..." on page 47
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10.2.7

GBAS Settings

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SPRedefined:CATalog
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SUSer:CATalog

Queries the names of the existing user defined/predefined SCAT-I differential files.

Per default, the instrument stores user-defined files in the /var/user/ directory. Use
the command MMEM: CDIRectory to change the default directory to the currently used
one.

Only files with extension *.rs_scat are listed.

Manual operation: See "SCAT-| Differential File..." on page 47

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SPRedefined:FILE <Filename>
Loads the selected predefined file (extension *.rs scat).

Setting parameters:
<Filename> string

Only the file name is required
Usage: Setting only
Manual operation: See "SCAT-I Differential File..." on page 47

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SUSer:FILE <Filename>
Loads the selected user-defined file (extension *.rs scat).

Per default, the instrument stores user-defined files in the /var/user/ directory. Use
the command MMEM: CDIRectory to change the default directory to the currently used
one.

Setting parameters:

<Filename> string
For files stored in the default directory, only the file name is
required.

Example: SOURcel:BB:GBAS:VDB3:MCONfig:DG: SUSER:CATalog?

Response: scat correction
SOURcel :BB:GBAS:VDB3:MCONfig:DG:SUSER:FILE
"scat correction"

Usage: Setting only
Manual operation: See "SCAT-| Differential File..." on page 47

Filter, Clipping, Modulation Settings

[:SOURCce<hw>]:BB:GBAS:FILTENTYPE......cctttiiieieeeurunaaaaaaaieeeeeeeeeeaaaeaeeeeeeeeeeeenennenennnnnnns 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARamMeter:APCO25.........cccevvuueeieeeeeeiieeeeeeeeereeeeeeeeeanns 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARAMEter:COSINE. ......ccueeeeeereeiieieeeeeeiieeeeeeeeereseeeeens 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:COSIne:COFS........ccoiiiiiiicicireceeeeeeeas 150
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[:SOURce<hw>]:BB:GBAS:FILTer:PARAMELErGAUSS.....uuiiiieieiiieieeeeeeiee e e e et e e e eeennans 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARaMEter:LPASS........cccuuiieieeeeiicci e 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARamMeter:.LPASSEVM........ouuuuuaaaaaiaaeeeeeeeeeaeaeeeeeeeeeeens 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARAMELErPGAUSS.......ceeverrreieieininnaeaaaaaaeeeeeeeeaeaaeaeens 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARamMeter:RCOSINE. .......ccieeeeeeiiieeieeeeeiiieeeeeeeenieeeeeees 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARAMEtEr:SPHASE.........ccvvuiieeeeiieiieeeee et eeeri e 150
[:SOURce<hw>]:BB:GBAS:CLIPPING:STATE. .. ittt e e 151
[:SOURce<hw>]:BB:GBAS:CLIPPING:LEVEL..... oo e 151
[:SOURCe<hw>]:BB:GBAS:CLIPPINGIMODE.........eveeeeeeeeeeeeeeeeeeeeeeeeeseeseseseeseseeeeseeneeseeens 151
[:SOURCce<hw>]:BB:GBASIMSET:IMTYPE?....cciiiiieeeeeeeeeeeeeeeeetiteeeseae e e e e e e e e e eaaaeeeeeeeeeees 152
[:SOURCe<hw>]:BB:GBAS:MSET:SRATE?......cceteteeeeeeeeererrtraritaiiaaieieseeeeeaeaesasessereeeeesessres 152
[:SOURce<hw>]:BB:GBAS:FILTer:TYPE <Type>
The command selects the filter type.

Parameters:

<Type> RCOSine | COSine | GAUSs | LGAuss | CONE | COF705 |
COEQualizer | COFequalizer | C2K3x | APCO25 | SPHase |
RECTangle | PGAuss | LPASs | DIRac | ENPShape |
EWPShape | LPASSEVM
*RST: COSine

Example: See Example "Querying the default filter, clipping and modula-

tion settings" on page 118

Manual operation: See "Filter" on page 48

[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:APC0O25 <Apco25>
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:COSine <Cosine>
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:COSine:COFS <CoFs>
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:GAUSs <Gauss>
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:LPASs <LPass>
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:LPASSEVM <LPassevm>
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:PGAuss <PGauss>
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:RCOSine <RCosine>
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:SPHase <SPhase>

Sets the corresponding filter parameter.

Filter Type Parameter Parameter Name | min max increment | default
APCO25 roll-off factor <Apco25> 0.05 0.99 0.01 0.2
COSine roll-off factor <Cosine> 0.05 1.00 0.01 0.35
COSine cut off frequency shift <CoFs> -1 1 0.01 0
GAUSs roll-off factor <Gauss> 0.15 2.5 0.01 0.3
LPASs cut off frequency <LPass> 0.05 2 0.01 0.5
LPASSEVM cut off frequency <LPassEvm> 0.05 2 0.01 0.5
PGAuss roll-off factor <PGauss> 0.15 25 0.01 0.3
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Filter Type Parameter Parameter Name | min max increment | default
RCOSine roll-off factor <RCosine> 0.05 1.00 0.01 0.35
SPHase BxT <SPhase> 0.15 2.5 0.01 2
Parameters:
<SPhase> float

Range: 0.15 to 2.5
Increment: 0.01
*RST: 2

Example: See Example "Querying the default filter, clipping and modula-
tion settings" on page 118

Manual operation: See "Roll Off Factor or BxT" on page 48

[:SOURce<hw>]:BB:GBAS:CLIPping:STATe <State>
Enables/disable clipping.

Parameters:
<State> 0]1]OFF|ON
*RST: 0
Example: See Example "Querying the default filter, clipping and modula-

tion settings" on page 118

Manual operation: See "Clipping State" on page 50

[:SOURce<hw>]:BB:GBAS:CLIPping:LEVel <Level>
Sets the limit for clipping.

Parameters:
<Level> integer
Range: 1 to 100
*RST: 100
Example: See Example "Querying the default filter, clipping and modula-

tion settings" on page 118

Manual operation: See "Clipping Level" on page 51

[:SOURce<hw>]:BB:GBAS:CLIPping:MODE <Mode>
Sets the clipping mode.

Parameters:
<Mode> VECTor | SCALar

*RST: VECTor
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10.3

10.3.1

ILS Settings
Example: See Example "Querying the default filter, clipping and modula-
tion settings" on page 118
Manual operation: See "Clipping Mode" on page 51
[:SOURce<hw>]:BB:GBAS:MSET:MTYPe?
Queries the used modulation.
Return values:
<MType> string
*RST: D8PSK
Example: See Example "Querying the default filter, clipping and modula-
tion settings" on page 118
Usage: Query only
Manual operation: See "Modulation Type" on page 50
[:SOURce<hw>]:BB:GBAS:MSET:SRATe?
Queries the used sample rate.
Return values:
<SRate> float
Range: 10.49E3 to 10.51E3
Increment: 1E-3
*RST: 10.5E3
Example: See Example "Querying the default filter, clipping and modula-

tion settings" on page 118
Usage: Query only

Manual operation: See "Sample Rate Variation/Sample Rate Info" on page 26

ILS Settings

The BB: ILS subsystem contains all commands for configuring an ILS signal.

See also Chapter 10.6, "Trigger Settings", on page 194 and Chapter 10.9, "Clock Set-
tings", on page 204 for a description of the trigger and clock settings.

General Settings

[[SOURCESNWS][:BBl:ILS TYPE .. tutuuuieeeieeeeeeeeeeeeeeeeieeeeeeeeeeeaesensasasaaraaeaeeeeeaaaaaaaaeeeeeeeees 153
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10.3.2

ILS Settings

[:SOURce<hw>][:BBI]:ILS:TYPE <Type>
Selects the ILS modulation type.
Parameters:
<Type> GS | LOCalize | GSLope | MBEacon

*RST: GS
Manual operation: See "ILS Component" on page 53
ILS Glide Slope Settings
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPe]:DDM:COUPING...cccererrerrrmrnnnnnaaaaaaeaeeeeeaeaaaaaaeeeeeees 153
[:SOURce<hw>][:BB]:ILS[:GS|GSLOpe]:DDM:CURRENL......cccceeeieerniirrereeeeeeeeeesseevnveneneeas 153
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:DIRECHON. ....cceeieieeeeeeeeeeeieeeeeeeeeeeeeeeeieeans 154
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:LOGarithmiC.......ccceeerrerrneeereereriieeeeeeeeeviiaeeeens 154
[:SOURCE<hW>][:BB]:ILS[:GS|GSLOPEL:DDM:PCT ...cvvveeereseeeeeeeeeeeeseseeeeereeeeeeseeeeeesenenas 154
[:SOURCe<hw>][:BB]:ILS[:GS|GSLOPE]:DDM:POLAMY.......vevevererereeeseeseerreeeeeerereesesesesenes 155
[:SOURce<hw>][:BBJ:ILS[:GS|GSLOPE]:DDM:STEP.....ccuiieeeieeeeeeeeeee e e e e eean e 155
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM[:DEPTh].....cctttueiieiieiiiiie e eereerie e eeeeeeie e 155
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE]:FREQUENCY..........ceerereeeeererererriinneeeeeeeeseeeeeaeaens 156
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQUENCY:MODE.............cceevrreererrrirrrnrnnnnannnns 156
[:SOURCe<hw>][:BBJ:ILS[:GS|GSLOPE]:ICAO:CHANNEL. .. ..veveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseenenan 156
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPe]:LLOBE[:FREQUENCY]. .. .erereeeerereeeerereeeeseseeeseeeeeesenes 156
[:SOURCE<hW>][:BB]:ILS[:GS|GSLOPEIMODE. .......eeesereeeeeeeeereeeeeeeseeseeseseseseeseseseseneneeenns 157
[:SOURCce<hw>][:BB]:ILS[:GS|GSLOPEL:PHASE. .....eiiieiiiti ettt 157
[:SOURCce<hw>][:BB]:ILS[:GS|GSLOPEL:SDM.....cottiuiieiieiiiiieeeeeeteiee e e et eeeebe e e e eeeees 157
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:ULOBE[:FREQUENCY]......ccrvrrrrrrrmrnrnnnnnainaaasesesanaens 158

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:COUPIling <Coupling>

Selects if the DDM value is fixed or is changed with a change of sum of modulation
depths (SDM, see [ : SOURce<hw>] [:BB] :ILS[:GS|GSLope] : SDM on page 157).

Parameters:
<Coupling> FIXed | SDM

*RST: FIXed
Manual operation: See "DDM - SDM Coupling" on page 58

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:CURRent <Current>

Sets the DDM value alternatively as a current by means of the ILS indicating instru-
ment. The instrument current is calculated according to:

DDM uA = DDM x 857.1 uA

A variation of the instrument current automatically leads to a variation of the DDM
value and the DDM value in dB.
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Parameters:
<Current> float
Range: -8.57125E-4 to 8.57125E-4
Increment: 1E-7
*RST: 0

Manual operation: See "DDM Current" on page 57

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:DIRection <Direction>

Sets the simulation mode for the ILS-GS modulation signal. A change of the setting
automatically changes the sign of the DDM value.

Parameters:
<Direction> UP | DOWN

upP
The 150-Hz modulation signal is predominant, the DDM value is
negative (the airplane is too low, it must climb).

DOWN
The 90-Hz modulation signal is predominant, the DDM value is
positive (the airplane is too high, it must descend).

*RST: uUpP

Manual operation: See "Fly" on page 57

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:LOGarithmic <Logarithmic>
Sets the depth of modulation value for the ILS-GS in dB.

See also [ :SOURce<hw>] [:BB]:ILS[:GS|GSLope] :DDM[ : DEPTh] on page 155.

Parameters:

<Logarithmic> float
Range: -999.9 to 999.9
Increment: 1E-4
*RST: 0

Manual operation: See "DDM Logarithmic" on page 57

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:PCT <Pct>

Sets the difference in depth of modulation between the signal of the upper lobe (90 Hz)
and the lower lobe (150 Hz). The maximum value equals the sum of the modulation
depths of the 90 Hz and the 150 Hz tone.

See also [ :SOURce<hw>] [:BB] :ILS[:GS|GSLope] :DDM[ : DEPTh] on page 155.
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Parameters:
<Pct> float
Range: -80.0 to 80.0
Increment: 0.01
*RST: 0

Manual operation: See "DDM Percent" on page 58

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:POLarity <Polarity>

Sets the polarity for DDM calculation (see [ : SOURce<hw>] [ :BB] : TLS[:
GS|GSLope] :DDM[ : DEPTh]).

The DDM depth calculation depends on the selected polarity:

® Polarity 90 Hz - 150 Hz (default setting):
DDM = [ AM(90 Hz) - AM (150 Hz) 1/ 100%

® Polarity 150 Hz - 90 Hz:
DDM =[ AM(150 Hz) - AM (90 Hz) 1/ 100%

Parameters:
<Polarity> P90_150 | P150_90

*RST: P90_150
Manual operation: See "DDM Polarity" on page 55

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:STEP <DdmStep>
Sets the variation of the difference in depth of modulation via the rotary knob.

Parameters:
<DdmStep> DECimal | PREDefined

*RST: DECimal

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM[:DEPTh] <Depth>

Sets the difference in depth of modulation between the signal of the upper/left lobe (90
Hz) and the lower/right lobe (150 Hz). The maximum value equals the sum of the mod-
ulation depths of the 90 Hz and the 150 Hz tone. The following is true:

ILS:GS|GSL:DDM:DEPTh = (AM(90Hz) - AM(150Hz))/100%

A variation of the DDM value automatically leads to a variation of the DDM value in dB
and the value of the instrument current.

Parameters:

<Depth> float
Range: -0.8 to 0.8
Increment: 1E-4
*RST: 0

Manual operation: See "DDM Depth" on page 57
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[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQuency <CarrierFreq>

Sets the carrier frequency if [ : SOURce<hw>] [:BB] : ILS[:GS|GSLope] :
FREQuency :MODE is set to USER.

Parameters:
<CarrierFreqg> float

Range: 100E3 to 6E9
Increment: 0.01
*RST: 334.7E6

Manual operation: See "Carrier Frequency" on page 55

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQuency:MODE <Mode>
Sets the carrier frequency mode for the ILS-GS modulation signal.
Parameters:
<Mode> USER | ICAO

*RST: USER

Manual operation: See "Carrier Frequency Mode" on page 54

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:ICAO:CHANnNel <Channel>

Selects the ICAO channel i.e., the ILS-GS transmitting frequency. The RF frequency is
set to the value selected here. The ICAO channel settings for ILS-GS and ILS-LOC are
coupled.

Parameters:

<Channel> CH18X | CH18Y | CH20X | CH20Y | CH22X | CH22Y | CH24X |
CH24Y | CH26X | CH26Y | CH28X | CH28Y | CH30X | CH30Y |
CH32X | CH32Y | CH34X | CH34Y | CH36X | CH36Y | CH38X |
CH38Y | CH40X | CH40Y | CH42X | CH42Y | CH44X | CH44Y |
CH46X | CH46Y | CH48X | CH48Y | CH50X | CH50Y | CH52X |
CH52Y | CH54X | CH54Y | CH56X | CH56Y

*RST: CH18X
Manual operation: See "ICAO Channel" on page 55

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:LLOBe[:FREQuency] <Frequency>

Sets the modulation frequency of the antenna lobe arranged at the bottom viewed from
the air plane for the ILS-GS modulation signal.

Parameters:
<Frequency> float

Range: 100 to 200
Increment: 0.05
*RST: 150
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Manual operation: See "Down Frequency" on page 56

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:MODE <Mode>

Sets the operating mode for the ILS-GS modulation signal.

Parameters:

<Mode> NORM | ULOBe | LLOBe
NORM
ILS-GS modulation is active.
ULOBe

Amplitude modulation of the output signal with the upper lobe
(90Hz) signal component of the ILS-GS signal is active.

LLOBe
Amplitude modulation of the output signal with the lower lobe
(150Hz) signal component of the ILS-GS signal is active.

*RST: NORM

Manual operation: See "Mode" on page 55

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:PHASe <Phase>

Sets the phase between the modulation signals of the upper and lower antenna lobe of
the ILS-GS signal. The zero crossing of the lower lobe (150Hz) signal serves as a ref-
erence. The angle refers to the period of the signal of the right antenna lobe.

Parameters:

<Phase> float
Range: -60 to 120
Increment: 0.01
*RST: 0.0

Manual operation: See "Up/Down Phase" on page 56

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:SDM <Sdm>

Sets the arithmetic sum of the modulation depths of the upper lobe (90Hz) and lower
lobe (150Hz) for the ILS-GS signal contents. The RMS modulation depth of the sum
signal depends on the phase setting of both modulation tones.

Parameters:
<Sdm> float

Range: 0 to 100
Increment: 0.1
*RST: 80

Manual operation: See "Sum of Depth (SDM)" on page 56
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10.3.3

ILS Settings

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:ULOBe[:FREQuency] <Frequency>

Sets the modulation frequency of the antenna lobe arranged at the top viewed from the
air plane (up frequency).

Parameters:
<Frequency> float

Range: 60 to 120
Increment: 0.03
*RST: 90

Manual operation: See "Up Frequency" on page 56

ILS Localizer Settings

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:CODE..........ccvuuieeeeeieeriieeeeeeeeeiieeeeeeeeveeeeeeeeens 158
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:DASH. .....c.iiuiiiiiei e e 159
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:DEPTh.....cuiiiiieieec e 159
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:DOT......cceuuruiiieereeinnieeeeeeeeiee e e e e eeein e e e eeannaans 159
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:FREQUENCY........uuuuaaraaaaieeeeeeeeraaaeeereeeeeeeennenens 159
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:LETTEr . ....cceeeeeeeeeeeeeeeeeeeererereee e e 160
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:PERIOC.........ccevuuiieeeeeeiiiieieeeeeeiieeeeeeeenreeeeeeens 160
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMIid:SYMBOL......ccctuiiiiiiiiiiiiiceeececre e 160
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMIid: TSCHeMA.......ccuiiuiiiiiiiiii e eeens 161
[:SOURCe<hw>][:BBJ:ILS:LOCANIZEr: COMIALSTATE v veeereeeereeeereeereseseeseseeseseeseseeseseesesenn. 161
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:COUPING. ... uaeaeeeeeeeeeeeaeeeeeeieeeeeeeeeeeeeeeeeneneees 161
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:CURRENL..........cceerereeiirriinininiaeaaaaeaeeeeaeaaaaeens 161
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:DIRECHON. ......ceerererrrrernrnnnaaaieieeeeeeeaeaaaeeeeeereeeens 162
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:LOGarithmMiC......c.cccvevruueeeeeeeeerieeeeeeereneeeeeeennnnns 162
[:SOURCE<hW>][:BBJ:ILS:LOCANZEFDDM:PCT .....eeeeeeeeeeeeeeeeeeeeseeeeeereseseeeeseseeeereseseseenenen. 162
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:POLArItY.......cuuieeiieniieiiaee et 163
[:SOURce<hw>][:BBJ:ILS:LOCANIZEr: DDM[:DEPTH .. eeeeeereeeereeeeseeseseeseseeseseesessesesseseesenens 163
[:SOURce<hw>][:BB]:ILS:LOCaliZzer:DDM:STEP.....cceieieeeeeeeeeeeeeeeeeeeeeeeeeee e 163
[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQUENCY......uvururereniiieieieeeeeeeeeeeeeeiereeeeeeeeessssrrnnane 163
[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQUENCY:MODE........cccceeieieieieeeeeeeeeeeeeeeeeeeeeeeeinneees 164
[:SOURce<hw>][:BB]:ILS:LOCalizer:ICAO:CHANNE.......ceeveteeeeeieetieeeeeee et e e et eeaeens 164
[:SOURce<hw>][:BBJ:ILS:LOCalizer:LLOBE[:FREQUENCY . ..vvrerreeerereeeeereereeseseseeseeeressenens 164
[:SOURCE<hW>][:BBJ:ILS:LOCANZENMODE. ... e eeeeeeeesseeseeeeseeeeseeeeseenesens 165
[:SOURCce<hw>][:BB]:ILS:LOCAliZErPHASE. ... ccceeeeereeeeeeeetee e e e eeeeee e e e e e e e e e e e e eeees 165
[:SOURce<hw>][:BB]:ILS:LOCalizer:RLOBE[:FREQUENCY]...ceceteeeeeeeeeeeieeeeeeeeeeeeeninineenes 165
[:SOURCce<hw>][:BB]:ILS:LOCAliZEr:SDM........ccceeeeeeieeeeeeeerrirttiteeeeaeeeeeseeeeeaeaeeeeeeeeeeeeeeens 165

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:CODE <Code>

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

Available only if [ : SOURce<hw>] [:BB]:ILS:LOCalizer:COMid:TSCHema is setto
USER.
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Parameters:
<Code> string

Manual operation: See "Code" on page 63

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:DASH <Dash>
Sets the length of a morse dash in seconds.

Available only if [ : SOURce<hw>] [:BR]:ILS:LOCalizer:COMid:TSCHema is setto
USER.

Parameters:
<Dash> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3

Manual operation: See "Dash Length" on page 64

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:DEPTh <Depth>
Sets the AM modulation depth of the COM/ID signal.

Parameters:
<Depth> float

Range: 0 to 100
Increment: 0.1
*RST: 10

Manual operation: See "Depth" on page 63

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:DOT <Dot>

Sets the length of a morse dot in seconds. If the time schema is set to STD the length
of the dash (3xdot), symbol space (=dot) and letter space (=3xdot) is also determined
by this entry.

Parameters:
<Dot> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1

Manual operation: See "Dot Length" on page 64

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:FREQuency <Frequency>
Sets the frequency of the COM/ID signal.
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Parameters:
<Frequency> float

Range: 0.1 to 20E3
Increment: 0.01
*RST: 1020

Manual operation: See "Frequency" on page 63

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:LETTer <Letter>
Sets the length of a letter space in seconds.

Available only if [ : SOURce<hw>] [:BB] :ILS:L0OCalizer:COMid:TSCHema is set to
USER.

Parameters:
<Letter> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3

Manual operation: See "Letter Space" on page 64

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:PERiod <Period>
Sets the period of the COM/ID signal in seconds.

Parameters:
<Period> float

Range: 0 to 120
Increment: 1E-3
*RST: 9

Manual operation: See "Period" on page 63

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:SYMBol <Symbol>
Sets the length of the symbol space in seconds.

Available only if [ : SOURce<hw>] [:BB]:ILS:LOCalizer:COMid:TSCHema is set to
USER.

Parameters:
<Symbol> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1

Manual operation: See "Symbol Space" on page 64
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[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:TSCHema <TSchema>
Sets the time schema for the COM/ID signal.

In the standard time schema (STD) the set dot length determines the dash length (=
three times the dot length) whereas in the user time schema (USER) all length param-
eters can be set independently.

Parameters:
<TSchema> STD | USER

*RST: STD

Manual operation: See "Time Schema" on page 64

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid[:STATe] <State>
Switches on/ off the additional COM/ID signal.

Parameters:
<State> 0]1|OFF|ON

*RST: 0

Manual operation: See "State" on page 63

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:COUPIling <Coupling>

Selects if the DDM value is fixed or is changed with a change of sum of modulation
depths (SDM, see [ : SOURce<hw>] [ :BB] : I1LS:10Calizer:SDM on page 165).

Parameters:
<Coupling> FIXed | SDM

*RST: FIXed
Manual operation: See "DDM - SDM Coupling" on page 62

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:CURRent <Current>

Sets the DDM value alternatively as a current by means of the ILS indicating instru-
ment. The instrument current is calculated according to:

DDM uA = DDM x 857,1 uA

A variation of the instrument current automatically leads to a variation of the DDM
value and the DDM value in dB.

Parameters:

<Current> float
Range: -9.6775E-4 to 9.6775E-4
Increment: 1E-7
*RST: 0

Manual operation: See "DDM Current" on page 61
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[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:DIRection <Direction>

Sets the simulation mode for the ILS-LOC modulation signal. A change of the setting
automatically changes the sign of the DDM value.

Parameters:
<Direction> LEFT | RIGHt

LEFT

The 150-Hz modulation signal is predominant, the DDM value is
negative (the airplane is too far to the right, it must turn to the
left).

RIGHT

The 90-Hz modulation signal is predominant, the DDM value is
positive (the airplane is too far to the left, it must turn to the
right).

*RST: LEFT

Manual operation: See "Fly" on page 61

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:LOGarithmic <Logarithmic>
Sets the depth of modulation value for the ILS-LOC in dB.

See also [ :SOURce<hw>] [:BB]:ILS:L0OCalizer:DDM[:DEPTh] on page 163.

Parameters:

<Logarithmic> float
Range: -999.9 to 999.9
Increment: 1E-4
*RST: 0

Manual operation: See "DDM Logarithmic" on page 62

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:PCT <Pct>

Sets the difference in depth of modulation between the signal of the left lobe (90 Hz)
and the right lobe (150 Hz). The maximum value equals the sum of the modulation
depths of the 90 Hz and the 150 Hz tone.

See also [ : SOURce<hw>] [:BB] :ILS:L0OCalizer:DDM[:DEPTh] on page 163.

Parameters:

<Pct> float
Range: -80.0 to 80.0
Increment: 0.01
*RST: 0

Manual operation: See "DDM Percent" on page 62
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[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:POLarity <Polarity>

Sets the polarity for DDM calculation (see [ : SOURce<hw>] [:BB] :ILS:LOCalizer:
DDM[ : DEPTh] on page 163).

The DDM depth calculation depends on the selected polarity:

® Polarity 90 Hz - 150 Hz (default setting):
DDM = [ AM(90 Hz) - AM (150 Hz) 1/ 100%
® Polarity 150 Hz - 90 Hz:
DDM = [ AM(150 Hz) - AM (90 Hz) ]/ 100%
Parameters:
<Polarity> P90_150 | P150_90
*RST: P90_150

Manual operation: See "DDM polarity" on page 59

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM[:DEPTh] <Depth>

Sets the difference in depth of modulation between the signal of the upper/left lobe (90
Hz) and the lower/right lobe (150 Hz). The maximum value equals the sum of the mod-
ulation depths of the 90 Hz and the 150 Hz tone.The following is true:

ILS:LOC:DDM:DEPTh = (AM(90Hz) - AM(150Hz))/100%

A variation of the DDM value automatically leads to a variation of the DDM value in dB
and the value of the instrument current.

Parameters:

<Depth> float
Range: -04 to 04
Increment: 1E-4
*RST: 0

Manual operation: See "DDM Depth" on page 62

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:STEP <DdmStep>
Sets the variation step of the DDM values.

Parameters:
<DdmStep> DECimal | PREDefined

*RST: DECimal
Manual operation: See "DDM Step" on page 61

[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQuency <CarrierFreq>

Sets the carrier frequency if [ : SOURce<hw>] [ :BB] : ILS:LOCalizer:FREQuency:
MODE is set to USER.
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Parameters:
<CarrierFreqg> float

Range: 100E3 to 6E9
Increment: 0.01
*RST: 108.1E6

Manual operation: See "Carrier Frequency" on page 59

[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQuency:MODE <Mode>
Sets the carrier frequency mode for the ILS-LOC modulation signal.
Parameters:
<Mode> USER | ICAO

*RST: USER

Manual operation: See "Carrier Frequency Mode" on page 54

[:SOURce<hw>][:BB]:ILS:LOCalizer:ICAO:CHANnNel <Channel>

Selects the ICAO channel i.e., the ILS-LOC transmitting frequency. The RF frequency
is set to the value selected here. The ICAO channel settings for ILS-GS and ILS-LOC
are coupled.

Parameters:

<Channel> CH18X | CH18Y | CH20X | CH20Y | CH22X | CH22Y | CH24X |
CH24Y | CH26X | CH26Y | CH28X | CH28Y | CH30X | CH30Y |
CH32X | CH32Y | CH34X | CH34Y | CH36X | CH36Y | CH38X |
CH38Y | CH40X | CH40Y | CH42X | CH42Y | CH44X | CH44Y |
CH46X | CH46Y | CH48X | CH48Y | CH50X | CH50Y | CH52X |
CH52Y | CH54X | CH54Y | CH56X | CH56Y

*RST: CH18X
Manual operation: See "ICAO Channel" on page 55

[:SOURce<hw>][:BB]:ILS:LOCalizer:LLOBe[:FREQuency] <Frequency>

Sets the modulation frequency of the antenna lobe arranged at the bottom viewed from
the air plane for the ILS-LOC modulation signal.

Parameters:
<Frequency> float

Range: 60 to 120
Increment: 0.03
*RST: 90

Manual operation: See "Left Frequency" on page 60
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[:SOURce<hw>][:BB]:ILS:LOCalizer:MODE <Mode>
Sets the operating mode for the ILS-LOC modulation signal.

Parameters:

<Mode> NORM | LLOBe | RLOBe
NORM
ILS-LOC modulation is active.
LLOBe

Amplitude modulation of the output signal with the left lobe
(90Hz) signal component of the ILS-LOC signal is active.

RLOBe
Amplitude modulation of the output signal with the right lobe
(150Hz) signal component of the ILS-LOC signal is active.

*RST: NORM

Manual operation: See "Mode" on page 59

[:SOURce<hw>][:BB]:ILS:LOCalizer:PHASe <Phase>

Sets the phase between the modulation signals of the left and right antenna lobe of the
ILS-GS signal. The zero crossing of the right lobe (150Hz) signal serves as a refer-
ence. The angle refers to the period of the signal of the right antenna lobe.

Parameters:

<Phase> float
Range: -60 to 120
Increment: 0.01
*RST: 0

Manual operation: See "Left/Right Phase" on page 60

[:SOURce<hw>][:BB]:ILS:LOCalizer:RLOBe[:FREQuency] <Frequency>

Sets the modulation frequency of the antenna lobe arranged at the right viewed from
the air plane.

Parameters:
<Frequency> float

Range: 100 to 200
Increment: 0.05
*RST: 150

Manual operation: See "Right Frequency" on page 60

[:SOURce<hw>][:BB]:ILS:LOCalizer:SDM <Sdm>

Sets the arithmetic sum of the modulation depths of the left lobe (90Hz) and right lobe
(150Hz) for the ILS-LOC signal contents. The RMS modulation depth of the sum signal
depends on the phase setting of both modulation tones.
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Parameters:
<Sdm> float

Range: 0 to 100

Increment: 0.1

*RST: 40
Manual operation: See "Sum of Depth" on page 61
ILS Marker Beacon Settings
[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:CODE..........ccuiiiiiiiieeee e 166
[:SOURce<hw>][:BB:ILS]:MBEacon:COMId:DASH.......c. e 166
[:SOURce<hw>][:BB:ILS]:MBEacon:COMId:DEPTh.......ciiuiiiiiiiieeeee e 167
[:SOURce<hw>][:BB:ILS]:MBEacon:COMId:DOT.......ccccuuuieiiereeriiieeeeeeieieneeeeeeinneeeeeeenennns 167
[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:FREQUENCY........ccceeeieieeeeeeeeerereeeeeeeeeeneenennnnnnns 167
[:SOURce<hw>][:BB:ILS]:MBEacON:COMId:LETTEr......ccuvuueieeeeeiiiiieeeeeeeeiiieeeeeeeenneeeeeeeeranns 167
[:SOURce<hw>][:BB:ILS]:MBEacon:COMId:PERIOC..........cccuueereereirieieeeeeiiieeeeeeeeeraaeeeeens 168
[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:SYMBOL........c.coeuiiiiiiiieieeeeee e 168
[:SOURce<hw>][:BB:ILS]:MBEacon:COMid: TSCHeMA.......ccciiuiimaiiieeeeci e ee e 168
[:SOURCe<hw>][:BB:ILS]:MBEACON:COMIAL:STATE]. evvevererereererereseeeseseseeseeeeeseseeseseseseas 168
[:SOURce<hw>][:BB:ILS]:MBEACON:FREQUENCY.......uuuuuuuuuaaaaaeaeeaeeeaaeaeieeeeeeeeeeeeennnnnnnnnnnnns 169
[:SOURce<hw>][:BB:ILS]:MBEacon:FREQUENCY:MODE..........cccereiaieieeeeeeeeeeeeeeeeeeeeeeeeenennns 169
[:SOURce<hw>][:BB:ILS]:MBEacon:MARKer:FREQUENCY...........cceverrermrmrmmnnniiiiineieeeneeaans 169
[:SOURce<hw>][:BB:ILS]:MBEacon[:MARKEr:DEPTN........ccoeieiiiiiceieeeeeeriee et eeeee 169

[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:CODE <Code>

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

Parameters:
<Code> string

Manual operation: See "Code" on page 66

[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:DASH <Dash>
Sets the length of a morse dash in seconds.

Available only if [ : SOURce<hw>] [ :BB:ILS] :MBEacon:COMid: TSCHema is set to
USER.

Parameters:
<Dash> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3
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[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:DEPTh <Depth>
Sets the AM modulation depth of the COM/ID signal.

Parameters:
<Depth> float

Range: 0 to 100
Increment: 0.1
*RST: 5

Manual operation: See "Depth" on page 66

[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:DOT <Dot>

Sets the length of a morse dot in seconds. If the time schema is set to STD the length
of the dash (3xdot), symbol space (=dot) and letter space (=3xdot) is also determined
by this entry.

Parameters:
<Dot> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1

Manual operation: See "Dot Length" on page 67

[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:FREQuency <Frequency>
Sets the frequency of the COM/ID signal.

Parameters:
<Frequency> float

Range: 0.1 to 20E3
Increment: 0.01
*RST: 1020

Manual operation: See "Frequency" on page 66

[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:LETTer <Letter>
Sets the length of a letter space in seconds.

Available only if [ : SOURce<hw>] [ :BB:ILS] :MBEacon:COMid: TSCHema is set to
USER.

Parameters:
<Letter> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3

Manual operation: See "Letter Space" on page 67
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[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:PERiod <Period>
Sets the period of the COM/ID signal in seconds.

Parameters:
<Period> float

Range: 0 to 120
Increment: 1E-3
*RST: 9

Manual operation: See "Period" on page 66

[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:SYMBol <Symbol>
Sets the length of the symbol space in seconds.

Available only if [ : SOURce<hw>] [:BB:ILS] :MBEacon:COMid:TSCHema is set to
USER.

Parameters:
<Symbol> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1

Manual operation: See "Symbol Space" on page 67

[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:TSCHema <Tschema>
Sets the time schema for the COM/ID signal.

In the standard time schema (STD) the set dot length determines the dash length (=
three times the dot length) whereas in the user time schema (USER) all length param-
eters can be set independently.

Parameters:
<Tschema> STD | USER

*RST: STD

Manual operation: See "Time Schema" on page 66

[:SOURce<hw>][:BB:ILS]:MBEacon:COMid[:STATe] <State>
Switches on/ off the additional COM/ID signal.

Parameters:
<State> 0]1|OFF|ON

*RST: 0

Manual operation: See "State" on page 66
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[:SOURce<hw>][:BB:ILS]:MBEacon:FREQuency <CarrierFreq>
Sets the carrier frequency for the ILS-MB modulation signal.

Parameters:
<CarrierFreqg> float

Range: 100E3 to 6E9
Increment: 0.01
*RST: 75E6

Manual operation: See "Carrier Frequency" on page 65

[:SOURce<hw>][:BB:ILS]:MBEacon:FREQuency:MODE <Mode>
Sets the carrier frequency mode of the ILS-MB modulation signal.

Parameters:
<Mode> USER | PREDefined

*RST: USER

Manual operation: See "Carrier Frequency Mode" on page 65

[:SOURce<hw>][:BB:ILS]:MBEacon:MARKer:FREQuency <Frequency>

Sets the modulation frequency of the marker signal for the ILS-MB modulation signal.

Parameters:

<Frequency> integer
Range: 400 to 3000
*RST: 0

Manual operation: See "Marker Frequency" on page 65

[:SOURce<hw>][:BB:ILS]:MBEacon[:MARKer]:DEPTh <Depth>
Sets the modulation depth of the marker signal for the ILS-MB signal.

Parameters:
<Depth> float

Range: 0 to 100
Increment: 0.1
*RST: 95

Manual operation: See "Marker Depth" on page 65

10.4 VOR Settings

The BB: VOR subsystem contains all commands for configuring a VOR signal.

Operating Manual 1176.8600.02 — 08 169



Avionics Standards Remote-Control Commands

VOR Settings

See also Chapter 10.6, "Trigger Settings", on page 194 and Chapter 10.9, "Clock Set-
tings", on page 204 for a description of the trigger and clock settings.

10.4.1 VOR General Settings
[:SOURCE<hW>][:BB]:VORIMODE........cocoveeieieeeceeseaesesesesesesssssssesssssssssesesesesesesessssnennans 170

[:SOURce<hw>][:BB]:VOR:MODE <Mode>

Sets the operating mode for the VOR modulation signal.

Parameters:

<Mode> NORM | VAR | SUBCarrier | FMSubcarrier
NORM
VOR modulation is active.
VAR

Amplitude modulation of the output signal with the variable sig-
nal component (30Hz signal content) of the VOR signal.

The modulation depth of the 30 Hz signal can be set with [ :
SOURce<hw>] [ :BB] : VOR:VAR[ :DEPTh].

SUBCarrier

Amplitude modulation of the output signal with the unmodulated
FM carrier (9960Hz) of the VOR signal.

The modulation depth of the 30 Hz signal can be set with [ :
SOURce<hw>] [ :BB] : VOR: SUBCarrier:DEPTh.

FMSubcarrier

Amplitude modulation of the output signal with the frequency
modulated FM carrier (9960Hz) of the VOR signal.

The modulation depth of the 30 Hz signal can be set with [ :
SOURce<hw>] [ :BB] : VOR: SUBCarrier:DEPTh.

The frequency deviation can be set with [ : SOURce<hw>] [ :
BB] : VOR:REFerence[:DEViation].

*RST: NORM

Manual operation: See "Mode" on page 71

10.4.2 VOR System Configuration Settings

[:SOURCe<hw>]:BB:VOR:FREQUENCY......ccevrrrrrurernnniiaiaieteeeeeeeeeeeeeesereeeeeseserssssrsnnnnnnnnnnns 171
[:SOURce<hw>]:BB:VOR:FREQUENCY:MODE........c.uceiiiiiiiiiiieeeeieetiieeeeeeeere e e e e e e ennaeeeeeeees 171
[:SOURCE<hWS][:BBJ:VOR:ICAO:CHANNEL. ... eeeeeeeeeeeseeeeeeeeeeeeeseseeeeeeseseeeeseseseeneseseeeenenen. 171
[:SOURce<hw>][:BB]:VOR:REFerence[:DEVIation].......c.cceevrrueieeeeeernieeeeeeeeriaeeeeeeeeraeeeeaens 172
[:SOURCe<hw>][:BB]:VOR:SUBCAMIEr:DEPTR. . ..e.eeeeeeeeeeeeeeseeeeseseesereseseseeseseeseseseseseenesen. 172
[:SOURce<hw>][:BB]:VOR:SUBCarrier:FREQUENCY].......ceeerirerinieeeereeiiiiieeeeeeeeneseeeeeeannanns 173
[:SOURce<hw>][:BB]:VOR:VAR:FREQUENCY.........cceerereieeeereeeeeinenrnnnnaaaaaeaeeeeeesaaaaananeeenes 173
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[:SOURCE<hWS[:BBI:VOR:VAREDEPTA] .. eeeeeeeseeeeseesessesessesesseseesesesesessesseseseasesseseseeses 173
[:SOURCE<NWS[:BBI:VORLEBANGIE . v eereseseeseseeseseaseseeseseeseseesesseseseeseeseseesesens 173
[:SOURce<hw>][:BB]:VOR[:BANGIE]:DIRECHON. ......cceeeeeeeeiiieieiieiiinieaaeae e e e e e e e eeaeaaeaeeeeeees 174

[:SOURce<hw>]:BB:VOR:FREQuency <CarrierFreq>

Sets the carrier frequency of the signal if [ : SOURce<hw>] :BB:VOR: FREQuency:
MODE is set to USER.

Parameters:
<CarrierFreg> float

Range: 100E3 to 6E9
Increment: 0.01
*RST: 108E6

Manual operation: See "Carrier Frequency" on page 70

[:SOURce<hw>]:BB:VOR:FREQuency:MODE <Mode>
Sets the frequency mode for the VOR modulation signal.

Parameters:
<Mode> USER | ICAO

*RST: USER

Manual operation: See "Carrier Frequency Mode" on page 70

[:SOURce<hw>][:BB]:VOR:ICAO:CHANnel <Channel>

Sets the ICAO channel i.e., the VOR transmitting frequency if [ : SOURce<hw>] :BB:
VOR:FREQuency :MODE is set to ICAO. The RF frequency is set to the value selected
here.
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Parameters:
<Channel>

Manual operation:

VOR Settings

CH17X | CH17Y | CH19X | CH19Y | CH21X | CH21Y | CH23X |
CH23Y | CH25X | CH25Y | CH27X | CH27Y | CH29X | CH29Y |
CH31X | CH31Y | CH33X | CH33Y | CH35X | CH35Y | CH37X |
CH37Y | CH39X | CH39Y | CH41X | CH41Y | CH43X | CH43Y |
CH45X | CH45Y | CH47X | CH47Y | CH49X | CH49Y | CH51X |
CH51Y | CH53X | CH53Y | CH55X | CH55Y | CH57X | CH57Y |
CH58X | CH58Y | CH59X | CH59Y | CH70X | CH70Y | CH71X |
CH71Y | CH72X | CH72Y | CH73X | CH73Y | CH74X | CH74Y |
CH75X | CH75Y | CH76X | CH76Y | CH77X | CH77Y | CH78X |
CH78Y | CH79X | CH79Y | CH80X | CH80Y | CH81X | CH81Y |
CH82X | CH82Y | CH83X | CH83Y | CH84X | CH84Y | CH85X |
CHB85Y | CH86X | CH86Y | CH87X | CH87Y | CH88X | CH88Y |
CHB89X | CH89Y | CHI0X | CHI0Y | CHI1X | CHI1Y | CHI2X |
CH92Y | CHI3X | CHI3Y | CH94X | CHI4Y | CHI5X | CHI5Y |
CH96X | CHIBY | CHI7X | CHI7Y | CHI8X | CHI8Y | CHI9X |
CHO9Y | CH100X | CH100Y | CH101X | CH101Y | CH102X |
CH102Y | CH103X | CH103Y | CH104X | CH104Y | CH105X |
CH105Y | CH106X | CH108Y | CH107X | CH107Y | CH108X |
CH108Y | CH109X | CH109Y | CH110X | CH110Y | CH111X |
CH111Y | CH112X | CH112Y | CH113X | CH113Y | CH114X |
CH114Y | CH115X | CH115Y | CH116X | CH118Y | CH117X |
CH117Y | CH118X | CH118Y | CH119X | CH119Y | CH120X |
CH120Y | CH121X | CH121Y | CH122X | CH122Y | CH123X |
CH123Y | CH124X | CH124Y | CH125X | CH125Y | CH126X |
CH126Y

*RST: CH17X
See "ICAO Channel" on page 70

[:SOURce<hw>][:BB]:VOR:REFerence[:DEViation] <Deviation>

Sets the frequency deviation of the reference signal on the FM carrier.

Parameters:
<Deviation>

integer
Range: 0 to 960
*RST: 480

Default unit: Hz

[:SOURce<hw>][:BB]:VOR:SUBCarrier:DEPTh <Depth>
Sets the AM modulation depth of the FM carrier.

Parameters:
<Depth>
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Manual operation: See "Subcarrier Depth" on page 71

[:SOURce<hw>][:BB]:VOR:SUBCarrier[:FREQuency] <Frequency>
Sets the frequency of the FM carrier.
Parameters:

<Frequency> float

Range: 5E3 to 15E3
Increment: 0.01
*RST: 9.96E3

Manual operation: See "Subcarrier Frequency" on page 71

[:SOURce<hw>][:BB]:VOR:VAR:FREQuency <Frequency>

Sets the frequency of the variable and the reference signal. As the two signals must
have the same frequency, the setting is valid for both signals.

Parameters:
<Frequency> float

Range: 10 to 60
Increment: 0.01
*RST: 30

Manual operation: See "VAR/REF Frequency" on page 71

[:SOURce<hw>][:BB]:VOR:VAR[:DEPTh] <Depth>

Sets the AM modulation depth of the 30Hz variable signal.
Parameters:

<Depth> float

Range: 0 to 100
Increment: 0.1
*RST: 30

Manual operation: See "VAR Depth" on page 71

[:SOURce<hw>][:BB]:VOR[:BANGIe] <BAngle>

Sets the bearing angle between the VAR signal and the reference signal. The orienta-
tion of the angle can be set with [ : SOURce<hw>] [ :BB] : VOR[ :BANGle] :
DIRection.

Parameters:
<BAngle> float

Range: 0 to 360
Increment: 0.01
*RST: 0
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10.4.3

VOR Settings

Manual operation: See "Bearing Angle" on page 72

[:SOURce<hw>][:BB]:VOR[:BANGIe]:DIRection <Direction>
Sets the reference position of the phase information.
Parameters:

<Direction> FROM | TO

FROM
The bearing angle is measured between the geographic north
and the connection line from beacon to airplane.

TO
The bearing angle is measured between the geographic north
and the connection line from airplane to beacon.

*RST: FROM

Manual operation: See "Direction" on page 72

VOR COM/ID Settings

[:SOURCE<hW>][:BB]:VOR:COMIA: CODE. ... eeeeeeeeeeeeeeeeeseeeeeeeeeeeeses s s seseeeeeeeeeeeenenenenes 174
[:SOURCE<hW][:BB]:VOR:COMIA:DASH. ... eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeseeesneneeeeeeeeseeen 174
[:SOURce<hw>][:BB]:VOR:COMIA:DEPTN..ccuuuiiiiiiiiiie ettt 175
[:SOURCE<hW>][:BB]:VOR:COMI:DOT ..evvereeeeeeeeeeeseseseeeeeseseseseseseseesesesesesesseeeesesesesenes 175
[:SOURce<hw>][:BB]:VOR:COMIid:FREQUENCY.....cceeteerruieeeeeiiiiieieeeeertneeeeeeeesrnseeesensnnanns 175
[:SOURCe<hw>][:BB]:VOR:COMIA:LET T .c.cuuunieeeiietiiieeeeeeeeiieeeeeeeenteeeeeeeeranaeeeeeeeebanaeeaees 175
[:SOURCE<hWS][:BB]:VOR:COMI:PERIOU. 1. eeeeersereseseseseseseeeeeeeeeeeeseseseseseseseseseseeeeens 176
[:SOURCE<hW>][:BB]:VOR:COMIG:SYMBOL. ... vveeeeeeeeeeeeeseseeseseseeseseseseesesesessesesesesseseees 176
[:SOURce<hw>][:BB]:VOR:COMIid: TSCHEMA.......cevvuuiereereiriiieeeeeieinaeeeeeeeennaeeeeeeennaeeneeees 176
[:SOURce<hw>][:BB]:VOR:COMIA[:STATE]......ceeereeeeeereeereenenrnnnnnaaaaaneeeeesesaaaaaeeeeeseeennnnnnes 176

[:SOURce<hw>][:BB]:VOR:COMid:CODE <Code>

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

Parameters:
<Code> string

Manual operation: See "Code" on page 73

[:SOURce<hw>][:BB]:VOR:COMid:DASH <Dash>
Sets the length of a morse dash in seconds.

Available only if [ : SOURce<hw>] [ :BB] : VOR:COMid: TSCHema is set to USER.
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Parameters:
<Dash> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3

[:SOURce<hw>][:BB]:VOR:COMid:DEPTh <Depth>
Sets the AM modulation depth of the COM/ID signal.

Parameters:
<Depth> float

Range: 0 to 100
Increment: 0.1
*RST: 10

Manual operation: See "Depth" on page 73

[:SOURce<hw>][:BB]:VOR:COMid:DOT <Dot>

Sets the length of a morse dot in seconds. If the time schema is set to STD the length
of the dash (3xdot), symbol space (=dot) and letter space (=3xdot) is also determined
by this entry.

Parameters:
<Dot> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1

Manual operation: See "Dot Length" on page 73

[:SOURce<hw>][:BB]:VOR:COMid:FREQuency <Frequency>
Sets the frequency of the COM/ID signal.

Parameters:
<Frequency> float

Range: 0.1 to 20E3
Increment: 0.01
*RST: 1020

Manual operation: See "Frequency" on page 73
[:SOURce<hw>][:BB]:VOR:COMid:LETTer <Letter>

Sets the length of a letter space in seconds.

Available only if [ : SOURce<hw>] [:BB] : VOR:COMid:TSCHema is set to USER.
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Parameters:
<Letter> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3

Manual operation: See "Letter Space" on page 74

[:SOURce<hw>][:BB]:VOR:COMid:PERiod <Period>
Sets the period of the COM/ID signal in seconds.

Parameters:
<Period> float

Range: 0 to 120
Increment: 1E-3
*RST: 9

Manual operation: See "Period" on page 73

[:SOURce<hw>][:BB]:VOR:COMid:SYMBol <Symbol>
Sets the length of the symbol space in seconds.
Available only if [ : SOURce<hw>] [:BB] : VOR:COMid:TSCHema is set to USER.

Parameters:
<Symbol> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1

Manual operation: See "Symbol Space" on page 74

[:SOURce<hw>][:BB]:VOR:COMid:TSCHema <Tschema>
Sets the time schema for the COM/ID signal.

In the standard time schema (STD) the set dot length determines the dash length (=
three times the dot length) whereas in the user time schema (USER) all length param-
eters can be set independently.

Parameters:
<Tschema> STD | USER

*RST: STD

Manual operation: See "Time Schema" on page 73

[:SOURce<hw>][:BB]:VOR:COMid[:STATe] <State>
Switches on/ off the additional COM/ID signal.
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10.5

10.5.1

10.5.2

DME Settings

Parameters:
<State> 0]1|OFF|ON

*RST: 0

Manual operation: See "State" on page 72

DME Settings

The BB : DME subsystem contains all commands for configuring a DME signal.

See also Chapter 10.6, "Trigger Settings", on page 194 and Chapter 10.9, "Clock Set-
tings", on page 204 for a description of the trigger and clock settings.

DME General Settings

[:SOURCe<hw>][:BB]:DME:MODE.......cccuuitiiiiiiiiiie et e e e e e e e e e e s 177

[:SOURce<hw>][:BB]:DME:MODE <Mode>

Selects the mode of the DME modulation. The mode determines the signal type that is
simulated. The exact timing of the signal for each mode is determined by the channel
selected with [ : SOURce<hw>] [ :BB] : DME: CSUFfix.

Parameters:

<Mode> INTerrogation | REPLy
INTerrogation
The interrogation signal of the airborne transmitter is simulated.
REPLy
The reply signal of the ground based transponder is simulated.
The trigger is automatically set to external and the default trigger
delay either to 50 us (channel X) or 56 us (channel Y) depending
on the selected channel ([ : SOURce<hw>] [ :BB] : DME :
CSUFf1ix). The interval between the pulse pairs can be setto a
fixed value (repetition rate, [ : SOURce<hw>] [ : BB] : DME : RATE)
or to random generation (pulse squitter, [ : SOURce<hw>] [ :
BB] :DME: SQUitter). The trigger signal is input via the
[PULSE EXT] connector.

*RST: INTerrogation
Manual operation: See "DME Mode" on page 76

DME System Configuration Settings

[:SOURCE<AWS][:BB]:DME:CSUFFIX. .. eeeeeeeeeseeeeeeseeeeeeseeeseeeeseseeeeseseseeeeseseseeseseseseseseseenes 178
[:SOURCE<NWS][:BBI:DME:EFFICIENCY. v veereeeereesereesereeseseeseseesesseseseeseseesessesessesessesessesenes 178
[:SOURCE<hW>][:BB]:DME:FALL...cccutueiieeiieiii e e e eeeitiie e e e e eetaee e e e e s eeae s e e e eeeanaaeeaeeeeennnaeaaeens 178
[:SOURce<hw>][:BB]:DME:FREQUENCY......cceurrurrrrurnnnnaaaiaaaseeeesaeaaeaereeeeeeeeeeenenessnnnnnnnnnnnn 179
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[:SOURCE<hWS][:BB]:DME:ICAO:CHANNEL. cov e eeeeeeeeeseeseeeeeeeeeseseeseeseseeseseeeesesesesesens 179
[:SOURCESNWS][:BBIDME:PPS. ..o eeeeeeeeeeeeseeeeseeseeeeseseeseseseseeseseeseseeseseeseseesesseseeeesens 180
[:SOURCESNW>][:BB]:DME PP ST ... uciieieieieeeeeeeeeeeeeeeeeceeeeeeeeenteee s as e e e e e e e e aeaaaaeaeeeeeeeenees 181
[:SOURce<hw>]:BB:DME:PPST:ENABIEA. .....uuuuuiaiiaieieieeeeeeeeeeeee e eeeeeeeeeeeie e 181
[:SOURCE<AWS][:BBI:DME:RATE ... eeeeeeeeeeeeeeeeeeeseeeeseseeeeseseseeeeseseseeseseseseesesesseneseseseenen. 181
[:SOURCe<hw>][:BB]:DME:RDISIANCE. .....uucieeeiiiiiiieieeeietiiieeeeeeteteeeeeeeetaaeeeeeesstaeeeeseesanns 182
[:SOURCE<hW>][:BB]:DME:RDIStANCE:UNIT .. eeeeeeeeeeeeeeeeeeeeeeeeeseeeeseseeeeeseseeeeneseseenenenens 182
[:SOURCESNWS[:BBIDME:RISE. ... eoeeeeeeeeseeeeeeeeeeeeseeeeseeseseeseseesesesseseeseseeseseeseseseeeesenenn. 183
[:SOURCESAWS][:BBI:DME:SHAPE. .. ..vvveeeeeeseeeeeeeseseseeeeeeseseeseseseeeseesesesesseseeeseseeseseseaees 183
[:SOURCE<hW>][:BB]:DME:SINGIE......ucieieeeieeeeeeeeeeeeeeeeeeeie et e ae e e e e e e e e eeaaaeeaeeeeeees 183
[:SOURCE<hW>][:BB]:DME:SQUILIEI . .1uuuuueiieieieieeeeeeeeeeeeeeeeeeeeeeeeesrsrarerr e seseeeeaaaaeseees 183
[:SOURCce<hw>][:BB]:DME:PINPUt:SOURGCE........cevruuieieeeiiiiieeeeeeeetiieeeeeeeeteeeeeeeeanaeeeeeeees 184
[:SOURCE<hWS][:BB]:DME:PINPUEDELAY. ... eeeeeeeereseseereseseseeseseseeeeseseseeseseseseeseseseessenenen 184
[:SOURce<hw>][:BB]:DME:PINPuUt: TRIGGer:LEVEel?.......c.coeeieeiiieeii e 184
[:SOURce<hw>][:BB]:DME:PINPut: TRIGer:SEARCNh?. ...t 185
[:SOURCe<hW>][:BB]:DME:WIDTN....cceeiuuiieeeeeiieie e eeeeeeiee e e e eeeenne e e e e s eete e e e e eeannaeeeeeenennnnas 185

[:SOURce<hw>][:BB]:DME:CSUFfix <CSuffix>

Sets the channel that is simulated. Standard compliant X and Y channels differ in the
spacing between the two pulses of the pulse pair and the delay of the ground station.

Parameters:
<CSuffix> X|Y|ICAO

*RST: X

Manual operation: See "Channel Mode" on page 77

[:SOURce<hw>][:BB]:DME:EFFiciency <Efficiency>

Sets the relation between reply pulse pairs and received trigger signals, e.g. with a set
efficiency of 50% only every second trigger event leads to the generation of a reply
pulse pair.

Parameters:

<Efficiency> integer
Range: 0 to 100
*RST: 100

[:SOURce<hw>][:BB]:DME:FALL <Fall>
Sets the fall time of the pulse (90% to 10% of peak voltage).

Parameters:
<Fall> float

Range: 0.5E-6 to 20E-6
Increment: 10E-9
*RST: 2E-6

Manual operation: See "Pulse Fall" on page 80
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[:SOURce<hw>][:BB]:DME:FREQuency <CarreierFreq>
Sets the carrier frequency of the signal.

Parameters:
<CarreierFreqg> float

Range: 100E3 to 6E9
Increment: 0.01
*RST: 1025E6

Manual operation: See "Carrier Frequency" on page 78

[:SOURce<hw>][:BB]:DME:ICAO:CHANnNel <Channel>

Sets the ICAO channel i.e., the DME transmitting frequency. The RF frequency is set
to the value selected here.
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Parameters:

<Channel> CH1X | CH1Y | CH2X | CH2Y | CH3X | CH3Y | CH4X | CH4Y |
CH5X | CH5Y | CHE6X | CHEY | CH7X | CH7Y | CH8X | CH8Y |
CHO9X | CH9Y | CH10X | CH10Y | CH11X | CH11Y | CH12X |
CH12Y | CH13X | CH13Y | CH14X | CH14Y | CH15X | CH15Y |
CH16X | CH16Y | CH17X | CH17Y | CH18X | CH18Y | CH19X |
CH19Y | CH20X | CH20Y | CH21X | CH21Y | CH22X | CH22Y |
CH23X | CH23Y | CH24X | CH24Y | CH25X | CH25Y | CH26X |
CH26Y | CH27X | CH27Y | CH28X | CH28Y | CH29X | CH29Y |
CH30X | CH30Y | CH31X | CH31Y | CH32X | CH32Y | CH33X |
CH33Y | CH34X | CH34Y | CH35X | CH35Y | CH36X | CH36Y |
CH37X | CH37Y | CH38X | CH38Y | CH39X | CH39Y | CH40X |
CH40Y | CH41X | CH41Y | CH42X | CH42Y | CH43X | CH43Y |
CH44X | CH44Y | CH45X | CH45Y | CH46X | CH46Y | CH47X |
CH47Y | CH48X | CH48Y | CH49X | CH49Y | CH50X | CH50Y |
CH51X | CH51Y | CH52X | CH52Y | CH53X | CH53Y | CH54X |
CH54Y | CH55X | CH55Y | CH56X | CH56Y | CH57X | CH57Y |
CH58X | CH58Y | CH59X | CH59Y | CH60X | CH60Y | CHB1X |
CH61Y | CHB62X | CH62Y | CH63X | CHB63Y | CH64X | CHB4Y |
CH65X | CHB5Y | CH66X | CH66Y | CH67X | CH67Y | CHB8X |
CH68Y | CHB9X | CHB9Y | CH70X | CH70Y | CH71X | CH71Y |
CH72X | CH72Y | CH73X | CH73Y | CH74X | CH74Y | CH75X |
CH75Y | CH76X | CH76Y | CH77X | CH77Y | CH78X | CH78Y |
CH79X | CH79Y | CH80X | CH80Y | CH81X | CH81Y | CH82X |
CH82Y | CH83X | CH83Y | CH84X | CH84Y | CH85X | CH85Y |
CHB86X | CH86Y | CH87X | CH87Y | CH88X | CH88Y | CH89X |
CHB89Y | CH90X | CHI0Y | CH91X | CH91Y | CH92X | CH92Y |
CHO93X | CHI3Y | CH94X | CH94Y | CH95X | CH95Y | CH96X |
CHO96Y | CH97X | CHI97Y | CH98X | CH98Y | CH99X | CHI99Y |
CH100X | CH100Y | CH101X | CH101Y | CH102X | CH102Y |
CH103X | CH103Y | CH104X | CH104Y | CH105X | CH105Y |
CH106X | CH106Y | CH107X | CH107Y | CH108X | CH108Y |
CH109X | CH109Y | CH110X | CH110Y | CH111X | CH111Y |
CH112X | CH112Y | CH113X | CH113Y | CH114X | CH114Y |
CH115X | CH115Y | CH116X | CH116Y | CH117X | CH117Y |
CH118X | CH118Y | CH119X | CH119Y | CH120X | CH120Y |
CH121X | CH121Y | CH122X | CH122Y | CH123X | CH123Y |
CH124X | CH124Y | CH125X | CH125Y | CH126X | CH126Y

*RST: CH1X
Manual operation: See "ICAO Channel" on page 78

[:SOURce<hw>][:BB]:DME:PPS <Pps>

Sets the spacing between the first and second pulse of a pulse pair (time between half-
voltage points on the leading edge of each pulse).

Available only for [ : SOURce<hw>] [ :BB] : DME: SING1eOFF
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Parameters:
<Pps> float

Range: 1E-6 to 200E-6
Increment: 20E-9
*RST: 12E-6

Manual operation: See "Pulse Spacing" on page 81

[:SOURce<hw>][:BB]:DME:PPST <SpacTolerance>
Sets the pulse pair spacing tolerance.

You have to enable the pulse pair spacing tolerance with the command | :
SOURce<hw>] :BB:DME: PPST : ENAB1ed for this value to be considered.

Parameters:
<SpacTolerance> float

Range: 0 to (200E-6)/2
Increment: 20E-9
*RST: 5E-6

Manual operation: See "Pulse Pair Spacing Tolerance" on page 81

[:SOURce<hw>]:BB:DME:PPST:ENABIed <State>
Enables the pulse pair spacing tolerance.

If this function is not enabled, the response is sent after the first pulse, without check-
ing whether the second pulse is within the pulse pair spacing tolerance time.

You can set the pulse pair spacing tolerance with [ : SOURce<hw>] [ :BB] : DME : PPST.

Parameters:
<State> 0]1]OFF|ON

Range: 0

Manual operation: See "Enabled" on page 81

[:SOURce<hw>][:BB]:DME:RATE <Rate>

If [:SOURce<hw>] [:BB] :DME:MODE is set to INTerrogation, sets the pulse repetition
rate.

If [:SOURce<hw>] [:BB] :DME:MODE is set to REPLYy, indicates the mean pulse repe-
tition rate in squitter mode.

Parameters:

<Rate> integer
Range: 10 to 6000
*RST: 48

Manual operation: See "Pulse Repetition Rate" on page 78
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[:SOURce<hw>][:BB]:DME:RDIStance <RDistance>

Sets the simulated distance between the interrogator and the transponder for reply
mode (:BB:DME : MODE : REPLy).

The distance can be given in nautic miles (NM) or pys with the command [ :
SOURce<hw>] [ :BB] : DME :RDIStance : UNIT.

If the unit is not provided next to the value, the value is considered to be in the current
unit (last unit set via GUI or the SCPI). The query always provides the value in the unit
set with [ : SOURce<hw>] [ :BB] : DME:RDIStance:UNIT.

The range distance and the external trigger delay are interdependent according to:
Range distance = (trigger delay — X/Y mode delay)/12.359 us/nm
(X mode delay = 50 us, Y mode delay is 56 us)

Changing one value automatically changes the other value.

Parameters:

<RDistance> float
Range: -4.046 (X), -4.531 (Y) to 400
Increment: 0.001
*RST: 0

Example: SOURcel:BB:DME:RDIS:UNIT NM

Sets the unit to NM
:SOURcel:BB:DME:RDIS 1.5NM

Sets the range distance to 1.5 NM
:SOURcel:BB:DME:RDIS?
Response:1.5
:SOURcel:BB:DME:RDIS 20US

Sets the range distance to 20 us
:SOURcel :BB:DME:RDIS?
Response: 1.618

Manual operation: See "Range Distance" on page 78

[:SOURce<hw>][:BB]:DME:RDIStance:UNIT <Unit>

Sets the unit for the range distance that can be defined with the [ : SOURce<hw>] [ :
BB] :DME:RDIStance.

The distance can be given in nautic miles (NM) or ys. 1 nm is 1852.01 meters and cor-
responds to a run time of 12.359 ps.

Parameters:
<Unit> US |NM

*RST: NM

Manual operation: See "Range Distance" on page 78
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[:SOURce<hw>][:BB]:DME:RISE <Rise>
Sets the rise time of the pulse (10% to 90% of peak voltage).

Parameters:
<Rise> float

Range: 0.5E-6 to 20E-6
Increment: 10E-9
*RST: 2E-6

Manual operation: See "Pulse Rise" on page 80

[:SOURce<hw>][:BB]:DME:SHAPe <Shape>

Sets the pulse shape.

Parameters:

<Shape> COS2 | LIN | COS | GAUSs
COS2|
The rising edge is cos shaped and the falling edge is cos”2 sha-
ped.
LIN
The falling and the rising edge of the pulse are shaped linear.
COos
The falling and the rising edge of the pulse are cos”2 shaped.
*RST: COs2

Manual operation: See "Pulse Shape" on page 80

[:SOURce<hw>][:BB]:DME:SINGle <Single>
Activates/deactivates generation of a single test pulse.

Parameters:
<Single> 0]1]|OFF|ON
*RST: 0

Manual operation: See "Single Pulse" on page 81

[:SOURce<hw>][:BB]:DME:SQUitter <Squitter>
Activates/deactivates the random pulse repetition rate.

The average repetition rate is 2700 pp/s. The pulse spacing is distributed randomly in
the range of 60 ys to about 1500 us according to EUROCAE EN-54 6.2.12. The squit-
ter pulses are constantly sent by the ground station in order to ensure proper operation
and in order to ease synchronization of the aircraft interrogator to the ground station.

Parameters:
<Squitter> 0]1]OFF|ON

*RST: 0
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Manual operation: See "Pulse Squitter" on page 78

[:SOURce<hw>][:BB]:DME:PINPut:SOURce <InputSource>
Selects the trigger mode for DME modulation signals.
Parameters:

<InputSource> EXTernal | PSENsor

EXTernal
The signals are triggered by an external trigger event. The trig-
ger signal is supplied via the [PULSE EXT] connector.

PSENsor

The signals are triggered by an external power sensor. This
mode is only available if [ : SOURce<hw>] [ :BB] : DME : MODE
on page 177 is set to INTerrogation.

*RST: EXTernal

Manual operation:  See "Input Source" on page 79

[:SOURce<hw>][:BB]:DME:PINPut:DELay <Delay>

Sets the delay between the external trigger and the first DME output pulse (50% volt-
age point of first pulse). Available only if [ : SOURce<hw>] [ :BB] : DME: PINPut :
SOURce is set to EXTernal.

For DME Reply mode this simulates the defined delay of the DME transponder and
twice the run time of the signal (from interrogator to transponder and back). The delay
is a measure of the range distance, thus, the two values are interdependent according
to:

Delay = X/Y mode delay + range distance * 12.359 nm/us
(X mode delay = 50 ps, Y mode delay is 56 us)
Changing one value automatically changes the other value.

Parameters:
<Delay> float

Range: 4E-6 to 5E-3
Increment: 20E-9
*RST: 50E-6

Manual operation: See "Reply Delay" on page 79

[:SOURce<hw>][:BB]:DME:PINPut: TRIGger:LEVel?

Queries the measured trigger threshold.
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Return values:

<TriggerLevel> float
Range: -200 to 200
Increment: 0.01
*RST: 0

Usage: Query only

[:SOURce<hw>][:BB]:DME:PINPut:TRIGger:SEARch?

Determines the trigger level = 50% voltage point of first pulse of the external DME
interrogation signal.

This command determines the trigger point after connecting the R&S NRP-Z81 power
sensor to the external interrogation signal source. The search function has to be exe-
cuted with each change of the level of the external DME signal.

Return values:

<Search> 0]1]OFF|ON
*RST: 0
Usage: Query only

Manual operation: See "Search Trigger Level" on page 80

[:SOURce<hw>][:BB]:DME:WIDTh <Width>
Sets the pulse width (50% to 50% of peak voltage).

Parameters:
<Width> float

Range: 1E-6 to 100E-6
Increment: 20E-9
*RST: 3.5E-6

Manual operation: See "Pulse Width" on page 80

10.5.3 DME Analysis Settings

[:SOURCE<hW>][:BB]:DME:ANALYSIS:EFFICIENCY - v vreeereesereeseseesessesesseseseseseseseseesesenn. 186
[:SOURce<hw>]:BB:DME:ANALysis:EFFiciency:OK?.... ...t 186
[:SOURce<hw>]:BB:DME:ANALySiS:GATE:COUNL.......iiiiieieieeeeeee e 186
[:SOURce<hw>][:BB]:DME:ANALYSiS:GATE:EDELAY.......ccuuuururuunnaaaaieieeereeeaaaaeeeeeeeeeeeeennnes 187
[:SOURce<hw>][:BB]:DME:ANALYSiS:GATE[LLENGth]......ucceiiieieieiiiieeeeeeeeeceeeeeee e 187
[:SOURce<hw>][:BB]:DME:ANALYSIS:GATE:TIME........ccevueieeeeeeriiieeeeeeeeieieeeeeernieeeeeeeeranns 187
[:SOURce<hw>][:BB]:DME:ANALYSIS:NORMaIIZE?..... oot 188
[:SOURCE<hW>][:BB]:DME:ANALYSIS:POWET?. ... eee e eeeeeeseeseeeeseeseseeseseeseseeseseeseseeseseeees 188
[:SOURce<hw>]:BB:DME:ANALYSIS:IPOWEIOK?.....uciiieieeieeee e eeeeeiei e e eeeecee e e e e e e e eeeeen 188
[:SOURce<hw>][:BB]:DME:ANALYSIS:PRRAIE?.......uuuruuuuaaaiaieieeeeeeeeeeeeeeeeeeeeeeeeenaeeenennnnnnes 188
[:SOURce<hw>]:BB:DME:ANALYSiS:PRRAEIOK?......cccceveiiiieeeeeee e e e e esscinveeeeeeee e e e e e s sennnns 189
[:SOURce<hw>][:BB]:DME:ANALYSIS:RDIStANCE?....uuuieeeeiiiriieieeeeeiiieeeeeeeeree e e e eeeeenieeeeeeens 189
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[:SOURCE<hWS][:BB]:DME:ANALYSIS:STATE. 1v..v.eeeeeeereesereeseseesessesesseseeseseesessseseseseesesenns 189
[:SOURCE<hW][:BB]:DME:ANALYSIS: TIME?. .. e eeeeeeesesereeseseseseeseseeseseesessesessesessesessenes 189
[:SOURce<hw>]:BB:DME:ANALYSIS: TIME:OK?.....cceeeieeeeeeeeeieieiieteeeeee e e e e e e e e e e e e eeeeeeeeeees 190
[:SOURce<hw>]:BB:DME:ANALysis: TRIGGErSEARCN?......cceeieeeeeeeeeeeeeieee e 190
[:SOURce<hw>][:BB]:DME:ANALYSIS:IAFACIOr?......ccevueieeeeeeeiiieieeeeeeree e e e e eeeenn e 190
[:SOURCce<hw>][:BB]:DME:ANALYSIS:PSAFACIOI?.....uciieeeeieriieeeeieetiieeeeeeeetieeeeeeeennneseeaeens 190
[:SOURCE<hW>][:BB]:DME:ANALYSIS:UAFACION. ...v.veeeeereeeesereeseseeseseeseseeseseeeeseesesseseenesens 191

[:SOURce<hw>][:BB]:DME:ANALysis:EFFiciency?

Queries the measured reply efficiency in percent. The measurement is the ratio of the
number of measured valid reply pulse pairs to transmitted pulse pairs in a measure-
ment cycle.

Return values:
<Efficiency> float

Range: 0 to 100
Increment: 0.1
*RST: 100

Usage: Query only

Manual operation: See "Reply Efficiency" on page 79

[:SOURce<hw>]:BB:DME:ANALysis:EFFiciency:OK?

Queries if there are valid reply efficiency measurement values available in the set mea-
surement window.

Return values:

<Ok> 0|1]|OFF|ON
*RST: 1
Usage: Query only

Manual operation: See "Reply Efficiency" on page 83

[:SOURce<hw>]:BB:DME:ANALysis:GATE:COUNt <Count>

Sets the number of pulse pairs which are sent from the R&S SMBV (= interrogator) to
the ground station in one measurement cycle. Only reply pulses for which the 50%
voltage point of the rising edge of the first pulse is within the measurement window are
used to evaluate the delay time and reply efficiency.

Parameters:
<Count> integer

Range: 1 to 10000
Increment: 1
*RST: 100
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[:SOURce<hw>][:BB]:DME:ANALysis:GATE:EDELay <Edelay>

Sets the expected reply delay. The expected reply delay and the gate length determine
the measurement window (expected reply delay +/- gate length/2).

Parameters:
<Edelay> float
Range: 0 to 150E-6

Increment: 1E-7
*RST: 50E-6

Manual operation: See "Expected Reply Delay" on page 83

[:SOURce<hw>][:BB]:DME:ANALysis:GATE[:LENGth] <Length>
Sets the gate length for the measurement window.

The measurement gate settings determine the measurement window (expected reply
delay +/- gate length/2). Only reply pulses for which the 50% voltage point of the rising
edge of the first pulse is within the measurement window are used to evaluate the
delay time and reply efficiency. The delay measurement is averaged within the mea-
surement cycle. The reply efficiency is calculated once for each measurement cycle.

The gate length is 1 ps and the expected reply delay is 50 ys. The measurement win-
dow lies in the range between 49.5 and 50.5 ps. Only pulse pairs are used for the mea-
surement whose 50% voltage point of the rising edge of the first pulse is within this

range.
Gate langth/2
Expected reply delay = 530us = [!.EHES

2 T |

l f—o | t

Dus 49.5u8 S0 5=

Measurement window = fus

Parameters:
<Length> integer

Range: 100E-9 to 326E-6
Increment: 100E-9
*RST: 10E-6

Manual operation: See "Gate Length" on page 83

[:SOURce<hw>][:BB]:DME:ANALysis:GATE:TIME <MeasurementTime>
Sets the DME analysis measurement time.

Parameters:
<MeasurementTime> float

Range: 0.1 to 20
Increment: 0.1
*RST: 1
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Manual operation:

DME Settings

See "Measurement Time" on page 83

[:SOURce<hw>][:BB]:DME:ANALysis:NORMalize?

Performs a normalization of the test setup. The delay due to the test setup is measured
and subsequently considered in the reply measurements.

Return values:
<Normalize>

Usage:

Manual operation:

0|1]|OFF|ON
Query only

See "Normalize Setup" on page 88

[:SOURce<hw>][:BB]:DME:ANALysis:POWer?

Queries the measured average peak level of all valid pulse pairs in a measurement

cycle.

Return values:

<Power> float
Range: -200 to 200
Increment: 0.01
*RST: 0

Usage: Query only

Manual operation: See "Peak Level" on page 83
[:SOURce<hw>]:BB:DME:ANALysis:POWer:0OK?

Queries if there are peak level measurement values available in the set measurement
window.

Return values:

<Ok> 0|1]|OFF|ON
*RST: 1
Usage: Query only

Manual operation: See "Peak Level" on page 83
[:SOURce<hw>][:BB]:DME:ANALysis:PRRate?

Queries the measured mean pulse repetition rate of the DME ground station. All
received pulses of the DME ground station are considered.

Return values:

<Rate> float
Range: 0 to 10000
Increment: 0.1
*RST: 0
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Usage: Query only

Manual operation: See "Pulse Repetition Rate" on page 84

[:SOURce<hw>]:BB:DME:ANALysis:PRRate:OK?

Queries if there are valid pulse repetition measurement values available in the set
measurement window.

Return values:

<Ok> 0|1]|OFF|ON
*RST: 1
Usage: Query only

Manual operation: See "Pulse Repetition Rate" on page 84

[:SOURce<hw>][:BB]:DME:ANALysis:RDIStance?

Queries the measured average range distance of all valid pulse pairs in a measure-
ment cycle.

Return values:
<RangeDistance> float

Usage: Query only

Manual operation: See "Range Distance" on page 83

[:SOURce<hw>][:BB]:DME:ANALysis:STATe <State>

Activates/deactivates the DME analysis. The setting is only available after connecting
the R&S NRP-Z81 power sensor.

Parameters:
<State> 0]1|OFF|ON

*RST: 0

Manual operation: See "State" on page 82

[:SOURce<hw>][:BB]:DME:ANALysis:TIME?

Queries the measured average reply delay of all valid pulse pairs in a measurement
cycle.

Return values:

<Time> float
Range: -1E-3 to 1E-3
Increment: 10E-9
*RST: 0

Usage: Query only
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Manual operation: See "Reply Delay" on page 83

[:SOURce<hw>]:BB:DME:ANALysis:TIME:OK?

Queries if there are valid measurement values available in the set measurement win-
dow.

Return values:
<Ok> 0]1]OFF|ON

Usage: Query only

Manual operation: See "Reply Delay" on page 83

[:SOURce<hw>]:BB:DME:ANALysis:TRIGger:SEARch?

Determines the trigger level = 50% voltage point of first pulse of the external DME
interrogation signal.

This command determines the trigger point after connecting the R&S NRP-Z81 power
sensor to the external interrogation signal source. The search function has to be exe-
cuted with each change of the level of the external DME signal.

Return values:

<Search> 0]1]OFF|ON
*RST: 0
Usage: Query only

[:SOURce<hw>][:BB]:DME:ANALysis:IAFactor?

Queries the internal adjustment factor, the mathematically calculated value of the time,
when the pulse reaches its 50% level.

Return values:
<InternalAdjFact> float

Range: 0 to 200
Increment: 10E-9
*RST: 0

Usage: Query only

Manual operation: See "Internal Adjustment Factor" on page 88

[:SOURce<hw>][:BB]:DME:ANALysis:PSAFactor?

Queries the power sensor adjustment factor determined during a normalization of the
setup. You can normalize the setup with [ : SOURce<hw>] [ :BB] : DME : ANALysis:
NORMalize?.
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Return values:
<PowSensAdjFact> float

Range: 0 to 200
Increment: 10E-9
*RST: 0

Usage: Query only

Manual operation: See "Power Sensor Adjustment Factor" on page 88

[:SOURce<hw>][:BB]:DME:ANALysis:UAFactor <UsedFactor>
Sets which internal adjustment factor is used.

Parameters:
<UsedFactor> INTernal | PSENsor

INTernal

The mathematically calculated value of the time, when the pulse
reaches its 50% level. Query the internal adjustment factor with
[ :SOURce<hw>] [ :BB] : DME : ANALysis:IAFactor?

PSENsor

The adjustment factor measured during a normalization setup.
Query the power sensor adjustment factor with [ :
SOURce<hw>] [ :BB] : DME : ANALysis:PSAFactor?

*RST: INTernal

Manual operation: See "Used Adjustment Factor" on page 88

DME COM/ID Settings

[:SOURce<hw>][:BB]:DME:ID:CODE..........ccceteteeeieeeeeeeieeinineaaaeaese e e e e eeeaaaaaaeeeeeeeeneenennes 191
[:SOURCE<hWS][:BBJ:DME:ID:DASH. cv-e e eeeeeeeeeeeeeeeseeeeeeseseseeseseeeeeeseseseeseseseseeseseseenenens 192
[:SOURCE<hWS][:BB]:DME:ID:DOT . e eeeeeeeeeeeeeeeeseseeseseseseseeseseseesesesesseseseseeseseseseesesenes 192
[:SOURCE<WS[:BB]:DME:ID:LETTEr ... eeeeeeeeeeseeeseeseseseeeeseseeeeseseseseseseseeseseseseseseseeseneses 192
[:SOURCE<hW>][:BB]:DME:ID:PPP:STATE . . e veeeeereseeeseesesesseseseseesesesesessesesseseeseseesesenn. 192
[:SOURCESNWS[:BBIDME:ID:PPS. ..o eeeeeeeeeeeeseseeeeeeeseeeeseeseseeseseeseseeseseeseseeseseeseseen. 193
[:SOURce<hw>][:BB]:DME:ID:PERIOU. ... ccteteeeeeeeeeeeeeeeeeececeieieiiii e s e e e e e e e e e e aaeeaeeeeeees 193
[:SOURCce<hw>][:BB]:DME:ID:PRESEL......cceururururnrunnaaaaaiaeeeeeeeeaeeaeeerereeeeeeeeneennnsnnnnnnnns 193
[:SOURCe<hW>][:BB]:DME:ID:RATE.....iitieetttieeeeeeeetieeeeeeeettee e e eeeeetaeeeeeeestaeeeeseesnnaeaaaes 193
[:SOURCe<hW>][:BB]:DME:ID:SYMBOL....cieeieetieieeeeetiiiieeeeeeetteieeeeeeeateseeeeeebaeeeeseenrannns 193
[:SOURCE<hWS][:BB]:DME:ID: TSCHEMA. 1. eveeeeeeeeseeeeseseeeeeeseseeeeseseseeseseseeeeseseseesesesesenen. 194
[:SOURCE<NWS[:BBI:DME:ID[:STATE .. ereeeeeeeseeseseeseseeseseesessesesseseeseseseseseseseseeseseaees 194

[:SOURce<hw>][:BB]:DME:ID:CODE <Code>

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

Parameters:
<Code> string
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Manual operation: See "Code" on page 85

[:SOURce<hw>][:BB]:DME:ID:DASH <Dash>
Sets the length of a morse dash in seconds.
Available only if [ : SOURce<hw>] [:BB] :DME: ID:TSCHema is set to USER.

Parameters:
<Dash> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3

Manual operation: See " Dash Length" on page 86

[:SOURce<hw>][:BB]:DME:ID:DOT <Dot>

Sets the length of a morse dot in seconds. If the time schema is set to STD the length
of the dash (3xdot), symbol space (=dot) and letter space (=3xdot) is also determined
by this entry.

Parameters:
<Dot> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1

Manual operation: See "Dot Length" on page 86

[:SOURce<hw>][:BB]:DME:ID:LETTer <Letter>
Sets the length of a letter space in seconds.
Available only if [ : SOURce<hw>] [:BB] :DME: ID:TSCHema is set to USER.

Parameters:
<Letter> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3

Manual operation: See "Letter Space" on page 86

[:SOURce<hw>][:BB]:DME:ID:PPP[:STATe] <PairOfPulsePair>

Sets the state of the pair of pulse pairs for the ID signal generation. When enabled a
pair of pulse pairs is transmitted during the set [ : SOURce<hw>] [:BB] : DME: ID:
RATE.
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Parameters:
<PairOfPulsePair> 0|1|OFF|ON

*RST: 0

Manual operation: See "Pair of Pulse Pairs" on page 85

[:SOURce<hw>][:BB]:DME:ID:PPS <PulsePairSpacin>
Sets the morse pulse pair spacing.

Parameters:
<PulsePairSpacin> float

Range: 2E-6 to 300E-6
Increment: 20E-9
*RST: 100E-6

Manual operation: See "Pulse Pair Spacing" on page 85

[:SOURce<hw>][:BB]:DME:ID:PERiod <Period>
Sets the period of the COM/ID signal in seconds.

Parameters:

<Period> integer
Range: 10 to 120
*RST: 40

Manual operation: See "Period" on page 86

[:SOURce<hw>][:BB]:DME:ID:PRESet
Sets the default settings for the ID signal.

Usage: Event

[:SOURce<hw>][:BB]:DME:ID:RATE <Rate>
Sets the pulse repetition rate of the ID sequence.

Parameters:
<Rate> float

Range: 100 to 10E3
Increment: 0.01
*RST: 1350

Manual operation: See "Rate" on page 85

[:SOURce<hw>][:BB]:DME:ID:SYMBol <Symbol>

Sets the length of the symbol space in seconds.
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Available only if [ : SOURce<hw>] [:BB] :DME: ID:TSCHema is set to USER.

Parameters:
<Symbol> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1

Manual operation: See "Symbol Space" on page 86

[:SOURce<hw>][:BB]:DME:ID:TSCHema <TSchema>
Sets the time schema for the COM/ID signal.

In the standard time schema (STD) the set dot length determines the dash length (=
three times the dot length) whereas in the user time schema (USER) all length param-
eters can be set independently.

Parameters:
<TSchema> STD | USER

*RST: STD

Manual operation: See "Time Schema" on page 86

[:SOURce<hw>][:BB]:DME:ID[:STATe] <State>
Switches on/ off the additional COM/ID signal.

Parameters:
<State> 0]1|OFF|ON

*RST: 0
Manual operation: See "COM/ID State " on page 84

Trigger Settings

EXTernal<ch>

The numeric suffix to EXTernal<ch> distinguishes between the external trigger via
the [TRIGGER 1] (suffix 1) and [TRIGGER 2] (suffix 2) connector.

[:SOURce<hw>]:BB:DME:TRIGGEr:ARM:EXECULE. ......cceeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeininnaae s 195
[:SOURce<hw>]:BB:GBAS:TRIGGErARM:EXECULE..........ceeeeereeeeeeeeereritieee e e e e 195
[:SOURce<hw>]:BB:ILS:TRIGGErARM:EXECULE.......ceieiiieitiieeeeeetieeeeee et eeeee e eens 195
[:SOURce<hw>]:BB:VOR:TRIGGer:ARM:EXECULE.......ccuuiiiniieiiiiieeee et 195
[:SOURce<hw>]:BB:DME:TRIGQErEXECULE. ......ceuieiei et 196
[:SOURce<hw>]:BB:GBAS:TRIGGErEXECULE. . ...ttt 196
[:SOURCce<hw>]:BB:ILS: TRIGQENEXECULE....cuuuiiiieeiiiceeeeeeeiie e e e e e et e e e e e e e e e eaa s 196
[:SOURce<hw>]:BB:VOR:TRIGGEINEXECULE. .....uuuuuuuaaaaieieeeeeeeeeeeeeeieeeeeeeeeeneenenennnnns 196
[:SOURce<hw>]:BB:DME:TRIGger:EXTernal:SYNChronize:OUTPUL........ccceeriiieieeeeeeeeaeeen. 196
[:SOURce<hw>]:BB:ILS:TRIGger:EXTernal:SYNChronize:OUTPUL.......ccceeeieieieiieeeeeeeeeeeeees 196
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[:SOURce<hw>]:BB:GBAS:TRIGger:EXTernal:SYNChronize:OUTPUL........cccueeeieeeiiincieeanns 196
[:SOURce<hw>]:BB:VOR:TRIGger:EXTernal:SYNChronize:OUTPUt...........ccceveiieieiriirennnnnes 196
[:SOURce<hw>]:BB:DME:TRIGGer:OBASEbaNd:DELAY...........erveeereeeereeeereeresseseereseeseseesenes 197
[:SOURce<hw>]:BB:GBAS:TRIGger:OBASeband:DELaY............cccceveveereeeeeeiieieinieeneens 197
[:SOURce<hw>]:BB:ILS:TRIGger:OBASeband:DELAY.........cccevvuieeeeereeriiiieeeeeerieeeeeeeeennnnnss 197
[:SOURce<hw>]:BB:VOR:TRIGger:OBASeband:DELAY.......c..ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenveeenes 197
[:SOURce<hw>]:BB:DME:TRIGger:OBASeband:INHIbit.............uuuuuieieiiieieieeeeeeeeeeeeeeeeeeeees 197
[:SOURce<hw>]:BB:GBAS:TRIGger:OBASeband:INHIbit............coooiiiiiie 197
[:SOURce<hw>]:BB:ILS:TRIGger:OBASeband:INHIbit..........coouiiiiiiiie e, 197
[:SOURce<hw>]:BB:VOR:TRIGger:OBASeband:INHIDit.........ccceeeeeeeiieaeeeeeieeeeeeeeeeeeieiee 197
[:SOURCce<hw>]:BB:DME:TRIGGErRMODE?......uuuueiieieieieeieeeeeeeeeeeieeeeeeeeeeeserssranannnnn s 197
[:SOURCce<hw>]:BB:GBAS: TRIGGENRMODE?......ccceieviieieeeeeetieeee e et e e e e e e eeaaa s 197
[:SOURCce<hw>]:BB:ILS: TRIGGErRMODE?......uuuuuuiieieieeeieeeeeeeeeeeeeeeeeeeeeeeeeesrnennnne s 197
[:SOURce<hw>]:BB:VOR:TRIGGEr:RMODE?.......ceuiiieiiiete ettt et e e e e 197
[:SOURce<hw>]:BB:DME:TRIGQEr:SLENGth. ......couiiiee et 197
[:SOURCE<hW>]:BB:GBAS: TRIGGENSLENGN......veveeeeeeeeeseeeeseeeseeeeseeeeseeseseeseseeseeseseenesens 197
[:SOURce<hw>]:BB:ILS:TRIGGEr:SLENGLN......ccceeeeeieieeeeeeeeeieii e e e e e e e e e e eeeeeeeeeees 198
[:SOURce<hw>]:BB:VOR:TRIGGENSLENGN. ....ccvitiiiiritiiiceieieeeeeeeeeeeeeeeeeeeeeeeeeeeevevesearanaae 198
[:SOURCce<hw>]:BB:GBAS: TRIGGEMNSLUNIt....ciiiieiiieeeeeieetiieeeeeeeeeiee e e et e e e e e e eerne e eeeeens 198
[:SOURce<hw>]:BB:DME:TRIGGErSOURCE. .....cuvrrrirruruniiiiaieieeeeeesaeaeaeaeeeeeeeeeeeeeesennnnnnan.. 198
[:SOURce<hw>]:BB:GBAS:TRIGGErHSOURCE. .....ctuiiiiei ettt e e e 198
[:SOURce<hw>]:BB:ILS:TRIGGErSOURCE. .....uiituiieiiei ittt 198
[:SOURce<hw>]:BB:VOR:TRIGGErSOURCE. .....uieiuiitiiiiiiiieei ettt ee e eaans 198
[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<ch>]:DELaY............ccevererrrrerrererinininnnnannns 198
[:SOURce<hw>]:BB:GBAS:TRIGger[:EXTernal<ch>]:DELAY.........cceerrrrrmrmrmmumaaiaiieiererenaaeans 198
[:SOURce<hw>]:BB:ILS:TRIGger[:EXTernal<ch>]:DELaY.......c.ccccevrrreeereererrieeeeeerenriaeeeeeenns 198
[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:DELAY.........cccerrrrrmrmmmmmiiiiiiiieiereeeeanaaaens 198
[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<ch>]:INHibit..........ccooiiiiiiiiiiiieiee 199
[:SOURce<hw>]:BB:GBAS: TRIGger:EXTernal<ch>J:INHIDIL. ........c..veeereeereeereeeeseeeeeeeeeen. 199
[:SOURce<hw>]:BB:ILS:TRIGger[:EXTernal<ch>]:INHibit............cceeerrrriiiriiiiiiiinnn 199
[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>1:INHIbIt..........ceereeereeeresiiiiciniiiieeeeeeeenn, 199
[:SOURce<hw>]:BB:DME[: TRIGQEr:SEQUENCE......uiiiiiirriiiieiaeitiiiaieeseeersaeseeeeeeianesseseanns 199
[:SOURce<hw>]:BB:GBAS[: TRIGQEr:SEQUENCE......ccevrrueiieiieeiiieieeeeeeiee e e eeaeies e e e eeannns 199
[:SOURCce<hw>]:BB:ILS[:TRIGQEI:SEQUENCE. ...ccuvueiieeieriniieeeeeeieiaeeeeseeenaeeeereenneseeeeeennns 199
[:SOURce<hw>]:BB:VOR[: TRIGQEI:SEQUENCE.......cctverueeieieeiniieeeereete e e e eeeaee e e e eeeanns 199

[:SOURce<hw>]:BB:DME:TRIGger:ARM:EXECute
[:SOURce<hw>]:BB:GBAS:TRIGger:ARM:EXECute
[:SOURce<hw>]:BB:ILS:TRIGger:ARM:EXECute
[:SOURce<hw>]:BB:VOR:TRIGger:ARM:EXECute

Stops signal generation for trigger modes "Armed_Auto" and "Armed_Retrigger". A
subsequent internal or external trigger event restart signal generation.
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Example: BB:VOR:TRIG:SOUR INT
Sets internal triggering.
BB:VOR:TRIG:SEQ ARET
Sets Armed_Retrigger mode, i.e. every trigger event causes sig-
nal generation to restart.
BB:VOR:TRIG:EXEC
Executes a trigger, signal generation is started.
BB:VOR:TRIG:ARM:EXEC
Signal generation is stopped.
BB:VOR:TRIG:EXEC
Executes a trigger, signal generation is started again.

Usage: Event

Manual operation: See "Arm" on page 27

[:SOURce<hw>]:BB:DME:TRIGger:EXECute
[:SOURce<hw>]:BB:GBAS:TRIGger:EXECute
[:SOURce<hw>]:BB:ILS:TRIGger:EXECute
[:SOURce<hw>]:BB:VOR:TRIGger:EXECute

Executes a trigger. The internal trigger source must be selected using the command
BB:xxx:TRIG:SOUR INT(where xxx stands for I1.S, VOR or DME) and a trigger
mode other than AUTO must be selected using the command BB: xxx : TRIG: SEQ.

Usage: Event

Manual operation: See "Execute Trigger" on page 26

[:SOURce<hw>]:BB:DME:TRIGger:EXTernal:SYNChronize:OUTPut <Output>
[:SOURce<hw>]:BB:ILS:TRIGger:EXTernal:SYNChronize:OUTPut <Output>
[:SOURce<hw>]:BB:GBAS:TRIGger:EXTernal:SYNChronize:OUTPut <Output>
[:SOURce<hw>]:BB:VOR:TRIGger:EXTernal:SYNChronize:OUTPut <Output>

Enables/disables output of the signal synchronous to the external trigger event.

Parameters:

<Output> 0]1]OFF|ON
ON
The signal calculation starts simultaneously with the external
trigger event but because of the instrument's processing time
the first samples are cut off and no signal is outputted. After
elapsing of the internal processing time, the output signal is syn-
chronous to the trigger event.

OFF

The signal output begins after elapsing of the processing time
and starts with sample 0, i.e. the complete signal is outputted.
This mode is recommended for triggering of short signal sequen-
ces with signal duration comparable with the processing time of
the instrument.

*RST: 1
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Manual operation: See "Sync. Output to External Trigger" on page 92

[:SOURce<hw>]:BB:DME:TRIGger:OBASeband:DELay <Delay>
[:SOURce<hw>]:BB:GBAS:TRIGger:OBASeband:DELay <Delay>
[:SOURce<hw>]:BB:ILS:TRIGger:OBASeband:DELay <Delay>
[:SOURce<hw>]:BB:VOR:TRIGger:OBASeband:DELay <Delay>

The command specifies the trigger delay (expressed as a number of samples) for trig-
gering by the trigger signal from the second path.

Parameters:

<Delay> float
Range: 0 samples to 2"32-1 samples
Increment: 1 sample
*RST: 0 samples

Manual operation: See "Trigger Delay" on page 94

[:SOURce<hw>]:BB:DME:TRIGger:OBASeband:INHibit <Inhibit>
[:SOURce<hw>]:BB:GBAS:TRIGger:OBASeband:INHibit <Inhibit>
[:SOURce<hw>]:BB:ILS:TRIGger:OBASeband:INHibit <Inhibit>
[:SOURce<hw>]:BB:VOR:TRIGger:OBASeband:INHibit <Inhibit>

Specifies the number of samples by which a restart is to be inhibited following a trigger
event. This command applies only for triggering by the second path.

Parameters:

<Inhibit> integer
Range: 0 to 67108863
*RST: 0

Manual operation: See "Trigger Inhibit" on page 94

[:SOURce<hw>]:BB:DME:TRIGger:RMODe?
[:SOURce<hw>]:BB:GBAS:TRIGger:RMODe?
[:SOURce<hw>]:BB:ILS:TRIGger:RMODe?
[:SOURce<hw>]:BB:VOR:TRIGger:RMODe?

Queries the current status of signal generation for all trigger modes modulation on.

Return values:

<RunMode> STOP | RUN
*RST: STOP
Usage: Query only

Manual operation: See "Running/Stopped" on page 91

[:SOURce<hw>]:BB:DME:TRIGger:SLENgth <SegLength>
[:SOURce<hw>]:BB:GBAS:TRIGger:SLENgth <Slength>
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[:SOURce<hw>]:BB:ILS:TRIGger:SLENgth <SeglLength>
[:SOURce<hw>]:BB:VOR:TRIGger:SLENgth <SeqglLength>

The command defines the length of the signal sequence to be output in the "Single"
trigger mode (SOUR:BB:xxx:SEQ SING, where xxx stands for IL.S, VOR or DME). The
input is made in terms of samples.

It is possible to output deliberately just part of the frame, an exact sequence of the
frame, or a defined number of repetitions of the frame.

Parameters:

<SeqglLength> integer
Range: 1 samples to 2732-1 samples
*RST: 100

Manual operation:  See "Trigger Signal Duration" on page 91

[:SOURce<hw>]:BB:GBAS:TRIGger:SLUNit <Slunit>
Sets the units the trigger sequence length is expressed in.
Parameters:
<Slunit> SEQuence | SAMPle

*RST: SEQuence

Manual operation: See "Signal Duration Unit" on page 91

[:SOURce<hw>]:BB:DME:TRIGger:SOURce <TriggerSource>
[:SOURce<hw>]:BB:GBAS:TRIGger:SOURce <Source>
[:SOURce<hw>]:BB:ILS:TRIGger:SOURce <TriggerSource>
[:SOURce<hw>]:BB:VOR:TRIGger:SOURce <TriggerSource>

Selects the trigger source.

Parameters:
<TriggerSource> INTernal|[EXTernal
INTernal
Manual trigger or *TRG.
EXTernal
Trigger signal on the TRIGGER connector.

*RST: INTernal

Manual operation: See "Trigger Source" on page 92

[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<ch>]:DELay <Delay>
[:SOURce<hw>]:BB:GBAS:TRIGger[:EXTernal<ch>]:DELay <Delay>
[:SOURce<hw>]:BB:ILS:TRIGger[:EXTernal<ch>]:DELay <Delay>
[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:DELay <Delay>

Sets the trigger delay.
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Parameters:
<Delay> float
Range: 0 to 65535
Increment: 0.01
*RST: 0
Example: BB:VOR:TRIG:SOUR EXT

Selects an external trigger.
BB:VOR:TRIG:EXT:DEL 50

Sets a delay of 50 symbols for the trigger.

Manual operation:  See "Trigger Delay" on page 94

[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<ch>]:INHibit <Inhibit>
[:SOURce<hw>]:BB:GBAS:TRIGger[:EXTernal<ch>]:INHibit <Inhibit>
[:SOURce<hw>]:BB:ILS:TRIGger[:EXTernal<ch>]:INHibit <Inhibit>
[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:INHibit <Inhibit>

Specifies the number of samples by which a restart is to be inhibited following an exter-
nal trigger event.

Parameters:

<Inhibit> integer
Range: 0 to 67108863
*RST: 0

Example: BB:VOR:TRIG:SOUR EXT

Selects an external trigger.
BB:VOR:TRIG:EXT:INH 200

Sets a restart inhibit for 200 samples following a trigger event.

Manual operation:  See "Trigger Inhibit" on page 94

[:SOURce<hw>]:BB:DME[:TRIGger]:SEQuence <TriggerMode>
[:SOURce<hw>]:BB:GBAS[:TRIGger]:SEQuence <Sequence>
[:SOURce<hw>]:BB:ILS[:TRIGger]:SEQuence <TriggerMode>
[:SOURce<hw>]:BB:VOR[:TRIGger]:SEQuence <TriggerMode>

Selects the trigger mode.

Parameters:

<TriggerMode> AUTO | RETRigger | AAUTo | ARETrigger | SINGle
AUTO
The modulation signal is generated continuously.
RETRigger

The modulation signal is generated continuously. A trigger event
(internal or external) causes a restart.
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AAUTo

The modulation signal is generated only when a trigger event
occurs. After the trigger event the signal is generated continu-
ously. Signal generation is stopped with command
SOUR:BB:xxx:TRIG:ARM:EXEC( xxx stands for ILS, VOR or
DME) and started again when a trigger event occurs.

ARETrigger

The modulation signal is generated only when a trigger event
occurs. The device automatically toggles to RETRigger mode.
Every subsequent trigger event causes a restart.

Signal generation is stopped with command
SOUR:BB:xxx:TRIG:ARM: EXEC and started again when a trig-
ger event occurs.

SINGle

The modulation signal is generated only when a trigger event
occurs. Then the signal is generated once to the length specified
with command SOUR:BB: xxx: TRIG: SLEN. Every subsequent
trigger event causes a restart.

*RST: AUTO

Manual operation: See "Trigger Mode" on page 90

Marker Settings DME

[:SOURCe<hw>][:BB]:DME:MARKEr<Ch>:DELAY.......ee.eeeeeeeeseeseeseeseesesseseeseeseesessesseseesesens 200
[:SOURCe<hw>][:BBJ:DME:MARKEF<Ch>:MODE ........vsveeeeeeeeeesereeeesesereeeseseseeseseseseseseseeees 200
[:SOURce<hw>][:BB]:DME:MARKEr<ch>:PDELAY?.....cccceteeieeeeeeeeeieieeeeeeeeeeeeenenennannann s 201
[:SOURce<hw>][:BB]:DME:MARKEr<ch>:WIDTH.......ccceiccrrrireieeeeeeeeeesseierreeeeeeeeeeeeeesenanns 201

[:SOURce<hw>][:BB]:DME:MARKer<ch>:DELay <Delay>

Sets the delay between the marker signal at the marker outputs relative to the signal
generation start.

Parameters:

<Delay> integer
Range: 0 to 127
*RST: 0

Manual operation: See "Marker Delay" on page 98

[:SOURce<hw>][:BB]:DME:MARKer<ch>:MODE <Mode>
Sets the mode for the selected marker.

Parameters:
<Mode> FPSTart | FP50P | PSTart | P5OP | PRECeived

FPSTart: first pulse start
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FP50: first pulse 50%
PSTart: pulse start

P50: pulse 50%
PRECeived: received pulse

*RST: PSTart

Manual operation: See "Marker x" on page 96

[:SOURce<hw>][:BB]:DME:MARKer<ch>:PDELay?

Queries the marker processing delay, internally measured value. This command is
available only for "Marker 2 ".

Return values:
<ProcessedDelay> float

Range: 0 to 1
Increment: 10E-9
*RST: 0

Usage: Query only

Manual operation: See "Processing Delay" on page 98

[:SOURce<hw>][:BB]:DME:MARKer<ch>:WIDTh <Width>

Sets the width of the corresponding marker in chips (0.05us).

Parameters:

<Width> integer
Range: 1 to 127
*RST: 10

Manual operation: See "Marker Width" on page 98

Marker Settings GBAS

Provided are the following commands:

[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:MODE <Mode>

Defines the signal for the selected marker output.

Parameters:

<Mode> PULSe | RESTart | PATTern | RATio | TRIGger | PPS
*RST: PPS

Example: See Example "Adjusting clock, marker and trigger settings"
on page 117

Manual operation: See "Marker Mode" on page 95
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[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:PATTern <Pattern>

Defines the bit pattern used to generate the marker signal PATTern.

Parameters:

<Pattern> 64 bits
*RST: #H2,2

Example: SOURcel:BB:GBAS:TRIGger:0UTPutl:MODE PATTern
SOURcel :BB:GBAS:TRIGger:0UTPutl:PATTern
#H5670, 15

Manual operation: See "Marker Mode" on page 95

[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:PULSe:DIVider <Divider>

Sets the divider for Pulse marker mode (PULSe).

Parameters:
<Divider> integer
Range: 2 to 1024
*RST: 2
Example: SOURcel :BB:GBAS :MSET: SRATe?

Response: 10500
SOURcel:BB:GBAS:TRIGger:0UTPut2:MODE PULSe
SOURcel :BB:GBAS:TRIGger:0UTPut2:PULSe:DIVider 4
SOURcel :BB:GBAS:TRIGger:OUTPut2:PULSe:
FREQuency?

Response: 2625

2625 = 10500/4

Manual operation: See "Marker Mode" on page 95

[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:PULSe:FREQuency?
Queries the pulse frequency of the pulsed marker signal PULSe.

Return values:
<Frequency> float

Range: 2 to 1024
Increment: 1E-3
*RST: 2

Usage: Query only

Manual operation: See "Marker Mode" on page 95

[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:ONTime <OnTime>
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:0FFTime <OffTime>

Sets the number of symbols in a period (ON time + OFF time) for marker RATio
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Parameters:

<OffTime> integer
Range: 1 to 16777215
*RST: 1

Example: See Example "Adjusting clock, marker and trigger settings"
on page 117

Manual operation: See "Marker Mode" on page 95

[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:DELay <Delay>

Sets the marker delay.

Parameters:
<Delay> float
Range: 0 to 16777215
Increment: 1E-3
*RST: 0
Example: SOURcel :BB:GBAS:TRIGger:OUTPutl:DELay?

Manual operation: See "Marker x Delay" on page 96

[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:DELay:MINimum?
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:DELay:MAXimum?

Queries the minimum/maximum marker delay for fixed marker delay setting.

Return values:

<Maximum> float

Range: 0 to max

Increment: 1E-3

*RST: 2000
Example: SOURcel:BB:GBAS:TRIGger:OUTPutl:DELay:MAXimum?
Usage: Query only

Manual operation: See "Marker x Delay" on page 96

[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut:DELay:FIXed <Fixed>

Restricts the marker delay setting range to the dynamic range.

Parameters:
<Fixed> 0]1]OFF|ON
*RST: 0
Example: SOURcel:BB:GBAS:TRIGger:0UTPutl:DELay:FIXed?

Manual operation: See "Marker x Delay" on page 96
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10.9 Clock Settings
[:SOURce<hw>]:BB:DME:CLOCK:MODE..........ccettteeeeeeieeeieeeeeeieieeeae e e e e e e e e e aaaeaaeeeeeees 204
[:SOURCE<hW>]:BB:GBAS:CLOCK:MODE. ... eeeeeeeeeeeeeseeeeeeeeseeeeseseseeseseseeeeseseseeseseseseenen. 204
[:SOURCE<hWS]:BB:ILS:CLOCKMODE. ..o eeeeeeseseeeeseseseeeeseseeeeseseseeeeseseseeseseseenesesesens 204
[:SOURce<hw>]:BB:VOR:CLOCK:MODE.......c.i i et 204
[:SOURce<hw>]:BB:DME:CLOCK:MULTIPHEI. .. ceuieiieieiee et 204
[:SOURce<hw>]:BB:GBAS:CLOCK:MULTIPHET ... .cuiieeeeeee ettt 204
[:SOURCce<hw>]:BB:ILS:CLOCK:MULTIPIET.....ccttuuieeeeeieiieieeeeeeiiee s e e e eenie e e e e eeeanne e e e e eenennns 204
[:SOURce<hw>]:BB:VOR:CLOCK:MULTIPHEI . .....cieteeeeeeeieiieinrninnaaaaaaeaeeeeeesaeaeeeeseeseeeeenenens 204
[:SOURCce<hw>]:BB:DME:CLOCK:SOURGE...........ceeverrererrrrerernnniieaeieseeseeeeeasaeeesereeeeesnrenes 205
[:SOURCce<hw>]:BB:GBAS:CLOCK:SOURCE.......cevvtueieeeieiiiieeeeeeetteeeeeeeevnteeeeeeeetaneeeaeeeens 205
[:SOURce<hw>]:BB:ILS:CLOCK:SOURCE......cceuiiniiieee ettt et e e e 205
[:SOURce<hw>]:BB:VOR:CLOCK:SOURCE. ...c..iitiieaeiiaieeet ettt e e ee e 205
[:SOURce<hw>]:BB:DME:CLOCKk:SYNChronization:EXECUte.........ccceeemiiiiiiiiiieiiiieieeeeeen. 205
[:SOURce<hw>]:BB:GBAS:CLOCk:SYNChronization:EXECULE........ceeeeeeeeeeeaeaeeeeeeeeeeeeneanes 205
[:SOURce<hw>]:BB:ILS:CLOCK:SYNChronization:EXECULE.........uuuruueaaaieieeeeeeeeeeeaeneeeeeeens 205
[:SOURce<hw>]:BB:VOR:CLOCk:SYNChronization:EXECULE..........ceeerreeeeeeeerreeeeeeeeeeennnnnns 205
[:SOURce<hw>]:BB:DME:CLOCk:SYNChronization:MODE............cccueiereeierniieieeeeeeriieeeeeens 205
[:SOURce<hw>]:BB:GBAS:CLOCKk:SYNChronization:MODE.........c...ccooiiiiiiiieiieeeceeeeeeee 205
[:SOURce<hw>]:BB:ILS:CLOCk:SYNChronization:MODE...........ccoieiiiiiiiiie e, 206
[:SOURce<hw>]:BB:VOR:CLOCk:SYNChronization:MODE...........cccoiiiiiiiiiiiiiieiieeeeeee 206

[:SOURce<hw>]:BB:DME:CLOCk:MODE <MOde>
[:SOURce<hw>]:BB:GBAS:CLOCk:MODE <Mode>
[:SOURce<hw>]:BB:ILS:CLOCk:MODE <MOde>
[:SOURce<hw>]:BB:VOR:CLOCk:MODE <MOde>

Sets the type of externally supplied clock.

Parameters:

<MOde> CHIP | MCHip
*RST: CHIP

Manual operation: See "Clock Mode" on page 99

[:SOURce<hw>]:BB:DME:CLOCk:MULTiplier <Multiplier>
[:SOURce<hw>]:BB:GBAS:CLOCk:MULTiplier <Multiplier>
[:SOURce<hw>]:BB:ILS:CLOCk:MULTiplier <Multiplier>
[:SOURce<hw>]:BB:VOR:CLOCk:MULTiplier <Multiplier>

Note: This command is available for clock source "External" and in clock mode "Multi-
ple Sample" only.

The command specifies the multiplier for clock type "Multiplied"
(BB:xxx:CLOCk:MODE MSAMple) in the case of an external clock source, where xxx
stands for ILS, VOR or DME.
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Parameters:
<Multiplier> integer
Range: 1 to 64
*RST: 4
Example: BB:xxx:CLOCk:SOURce EXTernal

Selects the external clock source.

BB:xxx:CLOCk:MODE MSAMple

Selects clock type "Multiplied", i.e. the supplied clock has a rate
which is a multiple of the sample rate.
BB:xxx:CLOCk:MULTiplier 12

The multiplier for the external clock rate is 12.

Manual operation: See "Clock Multiplier" on page 99

[:SOURce<hw>]:BB:DME:CLOCk:SOURce <Source>
[:SOURce<hw>]:BB:GBAS:CLOCk:SOURce <Source>
[:SOURce<hw>]:BB:ILS:CLOCk:SOURce <Source>
[:SOURce<hw>]:BB:VOR:CLOCk:SOURce <Source>

Parameters:
<Source> INTernal | EXTernal
INTernal
The internal clock reference is used.
EXTernal
The external clock reference is supplied to the [CLOCK] connec-
tor.
*RST: INTernal

Manual operation: See "Clock Source" on page 99

[:SOURce<hw>]:BB:DME:CLOCKk:SYNChronization:EXECute
[:SOURce<hw>]:BB:GBAS:CLOCk:SYNChronization:EXECute
[:SOURce<hw>]:BB:ILS:CLOCk:SYNChronization:EXECute
[:SOURce<hw>]:BB:VOR:CLOCk:SYNChronization:EXECute

Performs automatically adjustment of the instrument's settings required for the syn-
chronization mode, set with the command BB : xxx : CLOC : SYNC : MODE, where xxx
stands for ILS, VOR or DME.

Example: BB:xxx:CLOC:SYNC:MODE MAST
The instrument is configured to work as a master one.
BB:xxx:CLOC:SYNC:EXEC

All synchronization's settings are adjusted accordingly.
Usage: Event

Manual operation: See "Set Synchronization Settings" on page 99

[:SOURce<hw>]:BB:DME:CLOCk:SYNChronization:MODE <Mode>
[:SOURce<hw>]:BB:GBAS:CLOCKk:SYNChronization:MODE <Mode>
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[:SOURce<hw>]:BB:ILS:CLOCk:SYNChronization:MODE <Mode>
[:SOURce<hw>]:BB:VOR:CLOCk:SYNChronization:MODE <Mode>

Selects the synchronization mode.

This parameter is used to enable generation of very precise synchronous signal of sev-
eral connected R&S SMBVs.

Note: If several instruments are connected, the connecting cables from the master
instrument to the slave one and between each two consecutive slave instruments must
have the same length and type.Avoid unnecessary cable length and branching points.

Parameters:

<Mode> NONE | MASTer | SLAVe
NONE
The instrument is working in stand-alone mode.
MASTer

The instrument provides all connected instrument with its syn-
chronization (including the trigger signal) and reference clock
signal.

SLAVe
The instrument receives the synchronization and reference clock
signal from another instrument working in a master mode.

*RST: NONE

Manual operation: See "Sync. Mode" on page 98

10.10 Remote Control of the R&S SMBYV by the
R&S®SMA100A VOR/ILS/DME Commands

You can use the VOR/ILS and DME command sets of the R&S®SMA100A to remote
control the corresponding Avionics option of the R&S SMBV.

Accept are all commands that configure functions implemented in both instruments.

R&S SMBV does not support the following commands:

® [:SOURce] :ILS[:GS|GSLope] : SOURce INT,EX
® [:S0URce]:ILS:LOCalizer:SOURce INT,EXT
® [:SOURce] :VOR:SOURce INT,EXT

® :CALibration:DME[:MEASure]

® [:SOURce] :DME:ECHO

® [:SOURce] :DME:ECHO:ATTenuation

® [:SOURce] :DME:ECHO:DELay

® [:SOURce] :DME:TRIGger AUTO | EGATe

® [:SOURce] :DME:TRIGger:GPOLarity

® [:SOURce] :DME:TRIGger: IMPedance

® [:SOURce] :DME:TRIGger:SLOPe
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[:SOURCe<hw>]:ILS:GS|GSLOPE:PRESEL. . ...ttt e 207
[:SOURCE<hW>]:ILS:GS|GSLOPE:ISTATE. .. ettt ettt ettt e e e e e e ea s 207
[:SOURCce<hw>]:ILS:LOCAliZErPRESEL.......cceeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e eeeeeeeeeees 207
[:SOURCE<hW>]:ILS:LOCAIZEISTATE. ..ceeiieeeeeeeieeeeeeeeeeeeeeeetee e aeae e e e e e e eeaaaeaeeeeeeeeeeneennnens 207
[:SOURCe<hW>]:MBEACON:PRESE!......cccvtueiieeiiiiice i eee et e e et e e e e et e e e e ee e e e e eeenes 207
[(SOURCESNWS:MBEACON:STATE. .. .ceeettuieeeeeititieieeeeeetiaeeeeeeestaeeeesestanaeeeeresraaaaesersnnnnnns 207
[:SOURCEShW>:VORIPRESEL. ...cuii e e e e e 207
[SOURCESNWS -V O R S T AT . . et etei ettt e e e e e e e e e s e e et e e e e e eaneaaenrenns 207
[:SOURCESNWST:DME:STATE .. eeeeeeeeerereeeeseseeeeseseseeeseesesesaseseeseseseseesestseseesesesesneeeseseseeeens 207
[:SOURCESNW>]:DME:PRESE!. ... cceieieieeeeeieeeeeeeee ettt ae e e e e e e e e e e e aaeeeeeeeeeeeeenanennes 207
[:SOURce<hw>]:DME:ANALYSIS:EFFICIENCY:OK...cccceeieeieeeeeeeeeeeeeeeeeevereeee e e 207
[:SOURce<hw>]:DME:ANALYSIS:EFFICIENCY:STATE ..uiieiietitieeeeeeeetieeeeeeeeeeee e e e e eerieeeeeeeeen 207
[:SOURce<hw>]:DME:ANALYSIS:POWEIOK.... .ottt e e a e 207
[:SOURce<hw>]:DME:ANALYSIS:POWEISTATE. ...cuiieiei ettt e e e e 207
[:SOURce<hw>]:DME:ANALYSiS:PRRAtE:IOK......uiiiiieie ettt 207
[:SOURce<hw>]:DME:ANALYSiS:PRRAtE:STATE. ....cvuuiiieeeeieiiieeeeeeeiiiieeeeeeetne e e s e eeannnneaaeeees 207
[:SOURce<hw>]:DME:ANALYSIS: TIME:OK....cccieeeeeeeeeeeeeeeee ettt e e e e e e e e e e e e 207
[:SOURCce<hw>]:DME:ANALYSIS: TIME:STATE. ....cuuuieieeeietriieeeeeetitieeeeeeeetiaeeeeeeannaeeeeseesnnns 207
[:SOURCE<hW>]:DME:LOWEMISSION. ...cvuuuieeieiiiiiieieeeeeiteieeeeeetaieeeeeerstaaeeeeeesnneeeeseerannnnns 207

[:SOURce<hw>]:ILS:GS|GSLope:PRESet
[:SOURce<hw>]:ILS:GS|GSLope:STATe <State>
[:SOURce<hw>]:ILS:LOCalizer:PRESet
[:SOURce<hw>]:ILS:LOCalizer:STATe <State>
[:SOURce<hw>]:MBEacon:PRESet
[:SOURce<hw>]:MBEacon:STATe <State>
[:SOURce<hw>]:VOR:PRESet
[:SOURce<hw>]:VOR:STATe <State>
[:SOURce<hw>]:DME:STATe <State>
[:SOURce<hw>]:DME:PRESet
[:SOURce<hw>]:DME:ANALysis:EFFiciency:OK <State>
[:SOURce<hw>]:DME:ANALysis:EFFiciency:STATe <State>
[:SOURce<hw>]:DME:ANALysis:POWer:OK <State>
[:SOURce<hw>]:DME:ANALysis:POWer:STATe <State>
[:SOURce<hw>]:DME:ANALysis:PRRate:OK <State>
[:SOURce<hw>]:DME:ANALysis:PRRate:STATe <State>
[:SOURce<hw>]:DME:ANALysis:TIME:OK <State>
[:SOURce<hw>]:DME:ANALysis:TIME:STATe <State>
[:SOURce<hw>]:DME:LOWemission <State>

All these functions are always enabled in R&S SMBV. The commands are supported
only for compatibility with R&S®SMA100A.

The query result is always 1.

Parameters:
<State> 1

*RST: 1
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Annex
A Morse Code Settings

The COM/ID tone is sent according to the selected code (see Table A-1). The length of
the Morse code can be varied. For selected standard time scheme, the selected dot
length determines the setting of all other length parameters of the Morse code (dash
length, symbol space and letter space) . For selected user time scheme, all length
parameters of the code can be set independently. If no coding is entered, the COM/ID
tone is sent uncoded (key down).

@ The following values are default values:
® Adot (.) has a tone duration of 100 ms
® A dash (-) has a tone duration of 300ms
® The time between two tones is 100ms
® The time between two letters is 300ms
After each word, a word space is entered. The word repetition rate is 7 words/minute.

As the word length can vary between 900 ms and 4500 ms the word space between
the words varies accordingly.

Example:
ID code = MUC

The word length =
(300+100+300)+300+(100+100+100+100+300)+300+(300+100+100+100+300+100+1
00) = 3100 ms

Table A-1: Morse code

Letter Morse code Letter Morse code
A .- N

B 0 -

Cc P

D Q .-

E R

F S

®
—

[
1
x|s|<|c
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Letter Morse code Letter Morse code
L R Y .-
M -- Z -

Operating Manual 1176.8600.02 — 08 209



Avionics Standards ICAO Channel Frequencies

VOR Channel Frequencies

B ICAO Channel Frequencies

In the following chapter the standardized transmitting frequencies for the ILS, DME and
VOR standards are listed.

B.1 ILS Channel Frequencies

The individual values in the table are:

® Ch. No. = ICAO channel number

® LOC Freq. = ILS Localizer transmitting frequency (MHz)

® GS Freq. = ILS GS frequency (MHz)

Table B-1: Standardized ILS-GS and ILS-LOC transmitting frequencies (MHz) and the associated

ICAO channels
Ch. No. LOC | GS Freq. Ch. LOC | GS Freq. Ch. LOC | GS Freq.
Freq. No. Freq. No. Freq.

18X 108.10 334.70 32X 109.50 332.60 46X 110.90 330.80
18Y 108.15 334.55 32y 109.55 332.45 46Y 110.95 330.65
20X 108.30 334.10 34X 109.70 333.20 48X 111.10 331.70
20Y 108.35 333.95 34Y 109.75 333.05 48Y 111.15 331.55
22X 108.50 329.90 36X 109.90 333.80 50X 111.30 332.30
22Y 108.55 329.75 36Y 109.95 333.65 50Y 111.35 332.15
24X 108.70 330.50 38X 110.10 334.40 52X 111.50 332.90
24Y 108.75 330.35 38Y 110.15 334.25 52Y 111.55 332.75
26X 108.90 329.30 40X 110.30 335.00 54X 111.70 333.50
26Y 108.95 329.15 40Y 110.35 334.85 54Y 111.75 333.35
28X 109.10 331.40 42X 110.50 329.60 56X 111.90 331.10
28Y 109.15 331.25 42Y 110.55 329.45 56Y 111.95 330.95
30X 109.30 332.00 44X 110.70 330.20
30Y 109.35 331.85 44Y 110.75 330.05

B.2 VOR Channel Frequencies

The individual values in the table cells are:
® Ch. No. = ICAO channel number
® VOR Freq. = VOR Interrogation frequency (MHz)
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DME Channel Frequencies

Table B-2: Standardized VOR transmitting frequencies (MHz) and the associated ICAO channels

Ch. VOR Ch. VOR Ch. VOR Ch. VOR Ch. VOR Ch. VOR
No. Freq. No. Freq. No. Freq. No. Freq. No. Freq. No. Freq.
17X 108.00 45X 110.80 75X 112.80 89X 114.20 103X 115.60 117X 117.00
17Y 108.05 45Y 110.85 75Y 112.85 89Y 114.25 103Y 115.65 117Y 117.05
19X 108.20 47X 111.00 76X 112.90 90X 114.30 104X 115.70 118X 117.10
19Y 108.25 47Y 111.05 76Y 112.95 90Y 114.35 104Y 115.75 118Y 117.15
21X 108.40 49X 111.20 77X 113.00 91X 114.40 105X 115.80 119X 117.20
21Y 108.45 49Y 111.25 7Y 113.05 91Y 114.45 105Y 115.85 119Y 117.25
23X 108.60 51X 111.40 78X 113.10 92X 114.50 106X 115.90 120X 117.30
23Y 108.65 51Y 111.45 78Y 113.15 92Y 114.55 106Y 115.95 120Y 117.35
25X 108.80 53X 111.60 79X 113.20 93X 114.60 107X 116.00 121X 117.40
25Y 108.85 53Y 111.65 79Y 113.25 93Y 114.65 107Y 116.05 121Y 117.45
27X 109.00 55X 111.80 80X 113.30 94X 114.70 108X 116.10 122X 117.50
27Y 109.05 55Y 111.85 80Y 113.35 94Y 114.75 108Y 116.15 122Y 117.55
29X 109.20 57X 112.00 81X 113.40 95X 114.80 109X 116.20 123X 117.60
29Y 109.25 57Y 112.05 81Y 113.45 95Y 114.85 109Y 116.25 123Y 117.65
31X 109.40 58X 112.10 82X 113.50 96X 114.90 110X 116.30 124X 117.70
31Y 109.45 58Y 112.15 82Y 113.55 96Y 114.95 110Y 116.35 124Y 117.75
33X 109.60 59X 112.20 83X 113.60 97X 115.00 111X 116.40 125X 117.80
33Y 109.65 59Y 112.25 83Y 113.65 7Y 115.05 111Y 116.45 125Y 117.85
35X 109.80 70X 112.30 84X 113.70 98X 115.10 112X 116.50 126X 117.90
35Y 109.85 70Y 112.35 84Y 113.75 98Y 115.15 112Y 116.55 126Y 117.95
37X 110.00 71X 112.40 85X 113.80 99X 115.20 113X 116.60

37Y 110.05 7Y 112.45 85Y 113.85 99Y 115.25 113Y 116.65

39X 110.20 72X 112.50 86X 113.90 100X 115.30 114X 116.75

39Y 110.25 72Y 112.55 86Y 113.95 100Y 115.35 114Y 116.75

41X 110.40 73X 112.60 87Y 114.00 101X 115.40 115X 116.80

41Y 110.45 73Y 112.65 87Y 114.05 101Y 115.45 115Y 116.85

43X 110.60 74X 112.70 88X 114.10 102X 115.50 116X 116.90

43Y 110.65 74Y 112.75 88Y 114.15 102Y 115.55 116Y 116.95

B.3 DME Channel Frequencies

The individual values in the table are:

® Ch. No. = ICAO channel number

® VOR Freq. = VOR interrogation frequency

® DME Interrog. Freq. = DME interrogation frequency (MHz)
® DME Reply Freq. = DME reply frequency (MHz)
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DME Channel Frequencies

Table B-3: Standardized DME transmitting frequencies (MHz) and the associated ICAO channels for interrogation and reply

Ch. VOR DME DME || Ch. VOR DME DME Ch. VOR DME DME
No. Freq. | Interrog. Reply || No. Freq. | Interrog.. Reply No. Freq. | Interrog. Reply
Freq. Freq. Freq. Freq. Freq. Freq.

1X 1025 962 || 43X 110.60 1067 1004 85X 113.80 1109 1172

1Y 1025 1088 || 43Y 110.65 1067 1130 85Y 113.85 1109 1046

2X 1026 963 || 44X 110.70 1068 1005 86X 113.90 1110 1173

2Y 1026 1089 || 44Y 110.75 1068 1131 86Y 113.95 1110 1047

3X 1027 964 || 45X 110.80 1069 1106 87X 114.00 1111 1174

3Y 1027 1090 || 45Y 110.85 1069 1132 87Y 114.05 1111 1048

4X 1028 965 || 46X 110.90 1070 1007 88X 114.10 1112 1175

4Y 1028 1091 || 46Y 110.95 1070 1133 88Y 114.15 1112 1049

5X 1029 966 || 47X 111.00 1071 1008 89X 114.20 1113 1176

5Y 1029 1092 || 47Y 111.05 1071 1134 89Y 114.25 1113 1050

6X 1030 967 || 48X 111.10 1072 1009 90X 114.30 1114 177

6Y 1030 1093 || 48Y 111.15 1072 1135 oY 114.35 1114 1051

7X 1031 968 || 49X 111.20 1073 1010 91X 114.40 1115 1178

Y 1031 1094 || 49Y 111.25 1073 1136 91Y 114.45 1115 1052

8X 1032 969 || 50X 111.30 1074 1011 92X 114.50 1116 1179

8Y 1032 1095 || 50Y 111.35 1074 1137 92Y 114.55 1116 1053

9X 1033 970 || 51X 111.40 1075 1012 93X 114.60 1117 1180

Y 1033 1096 || 51Y 111.45 1075 1138 93y 114.65 1117 1054

10X 1034 971 || 52X 111.50 1076 1013 94X 114.70 1118 1181
10Y 1034 1097 || 52Y 111.55 1076 1139 94Y 114.75 1118 1055
11X 1035 972 || 53X 111.60 1077 1014 95X 114.80 1119 1182
1Y 1035 1098 || 53Y 111.65 1077 1140 95Y 114.85 1119 1056
12X 1036 973 || 54X 111.70 1078 1015 96X 114.90 1120 1183
12Y 1036 1099 || 54Y 111.75 1078 1141 96Y 114.95 1120 1057
13X 1037 974 || 55X 111.80 1079 1016 97X 115.00 1121 1184
13Y 1037 1100 || 55Y 111.85 1079 1142 97Y 115.05 1121 1058
14X 1038 975 || 56X 111.90 1080 1017 98X 115.10 1122 1185
14Y 1038 1101 || 56Y 111.95 1080 1143 98Y 115.15 1122 1059
15X 1039 976 || 57X 112.00 1081 1018 99X 115.20 1123 1186
15Y 1039 1102 || 57Y 112.05 1081 1144 QY 115.25 1123 1060
16X 1040 977 || 58X 112.10 1082 1019 || 100X 115.30 1124 1187
16Y 1040 1103 || 58Y 112.15 1082 1145 || 100Y 115.35 1124 1061
17X 108.00 1041 978 || 59X 112.20 1083 1020 || 101X 115.40 1125 1188
17Y 108.05 1041 1104 || 59Y 112.25 1083 1146 || 101Y 115.45 1125 1062
18X 108.10 1042 979 || 60X 1084 1021 || 102X 115.50 1126 1189
18Y 108.15 1042 1105 || 60Y 1084 1147 || 102Y 115.55 1126 1063
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DME Channel Frequencies

Ch. VOR DME DME || Ch. VOR DME DME Ch. VOR DME DME
No. Freq. | Interrog. Reply || No. Freq. | Interrog.. Reply No. Freq. | Interrog. Reply

Freq. Freq. Freq. Freq. Freq. Freq.
19X 108.20 1043 980 || 61X 1085 1022 || 103X 115.60 1127 1190
19Y 108.25 1043 1106 || 61Y 1085 1148 || 103Y 115.65 1127 1064
20X 108.30 1044 981 || 62X 1086 1023 || 104X 115.70 1128 1191
20Y 108.35 1044 1107 || 62Y 1086 1149 || 104Y 115.75 1128 1065
21X 108.40 1045 982 || 63X 1087 1024 || 105X 115.80 1129 1192
21Y 108.45 1045 1108 || 63Y 1087 1150 || 105Y 115.85 1129 1066
22X 108.50 1046 983 || 64X 1088 1151 || 106X 115.90 1130 1193
22Y 108.55 1046 1109 || 64Y 1088 1025 || 106Y 115.95 1130 1067
23X 108.60 1047 984 || 65X 1089 1152 || 107X 116.00 1131 1194
23Y 108.65 1047 1110 || 65Y 1089 1026 || 107Y 116.05 1131 1068
24X 108.70 1048 985 || 66X 1090 1153 || 108X 116.10 1132 1195
24Y 108.75 1048 1111 || 66Y 1090 1027 || 108Y 116.15 1132 1069
25X 108.80 1049 986 || 67X 1091 1154 || 109X 116.20 1133 1196
25Y 108.85 1049 1112 || 67Y 1091 1028 || 109Y 116.25 1133 1070
26X 108.90 1050 987 || 68X 1092 1155 || 110X 116.30 1134 1197
26Y 108.95 1050 1113 || 68Y 1092 1029 || 110Y 116.35 1134 1071
27X 109.00 1051 988 || 69X 1093 1156 || 111X 116.40 1135 1198
27Y 109.05 1051 1114 || 69Y 1093 1030 || 111Y 116.45 1135 1072
28X 109.10 1052 989 || 70X 112.30 1094 1157 || 112X 116.50 1136 1199
28Y 109.15 1052 1115 || 70Y 112.35 1094 1031 || 112Y 116.55 1136 1073
29X 109.20 1053 990 || 71X 112.40 1095 1158 || 113X 116.60 1137 1200
29Y 109.25 1053 1116 || 71Y 112.45 1095 1032 || 113Y 116.65 1137 1074
30X 109.30 1054 991 || 72X 112.50 1096 1159 || 114X 116.70 1138 1201
30Y 109.35 1054 1117 || 72Y 112.55 1096 1033 || 114Y 116.75 1138 1075
31X 109.40 1055 992 || 73X 112.60 1097 1160 || 115X 116.80 1139 1202
31Y 109.45 1055 1118 || 73Y 112.65 1097 1034 || 115Y 116.85 1139 1076
32X 109.50 1056 993 || 74X 112.70 1098 1161 || 116X 116.90 1140 1203
32Y 109.55 1056 1119 || 74Y 112.75 1098 1035 || 116Y 116.95 1140 1077
33X 109.60 1057 994 || 75X 112.80 1099 1162 || 117X 117.00 1141 1204
33Y 109.65 1057 1120 || 75Y 112.85 1099 1036 || 117Y 117.05 1141 1078
34X 109.70 1058 995 || 76X 112.90 1100 1163 || 118X 117.10 1142 1205
34Y 109.75 1058 1121 || 76Y 112.95 1100 1037 || 118Y 117.15 1142 1079
35X 109.80 1059 996 || 77X 113.00 1101 1164 || 119X 117.20 1143 1206
35Y 109.85 1059 1122 || 77Y 113.05 1101 1038 || 119Y 117.25 1143 1080
36X 109.90 1060 997 || 78X 113.10 1102 1165 || 120X 117.30 1144 1207
36Y 109.95 1060 1123 || 78Y 113.15 1102 1039 || 120Y 117.35 1144 1081
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DME Channel Frequencies

Ch. VOR DME DME || Ch. VOR DME DME Ch. VOR DME DME
No. Freq. | Interrog. Reply || No. Freq. | Interrog.. Reply No. Freq. | Interrog. Reply

Freq. Freq. Freq. Freq. Freq. Freq.
37X 110.00 1061 998 || 79X 113.20 1103 1166 || 121X 117.40 1145 1208
37Y 110.05 1061 1124 || 79Y 113.25 1103 1040 || 121Y 117.45 1145 1082
38X 110.10 1062 999 || 80X 113.30 1104 1167 || 122X 117.50 1146 1209
38Y 110.15 1062 1125 || 80Y 113.35 1104 1041 || 122Y 117.55 1146 1083
39X 110.20 1063 1000 || 81X 113.40 1105 1168 || 123X 117.60 1147 1210
39Y 110.25 1063 1126 || 81Y 113.45 1105 1042 || 123Y 117.65 1147 1084
40X 110.30 1064 1001 || 82X 113.50 1106 1169 || 124X 117.70 1148 1211
40Y 110.35 1064 1127 || 82Y 113.55 1106 1043 || 124Y 117.75 1148 1085
41X 110.40 1065 1002 || 83X 113.60 1107 1170 || 125X 117.80 1149 1212
41Y 110.45 1065 1128 || 83Y 113.65 1107 1044 || 125Y 117.85 1149 1086
42X 110.50 1066 1003 || 84X 113.70 1108 1171 || 126X 117.90 1150 1213
42Y 110.55 1066 1129 || 84Y 113.75 1108 1045 || 126Y 117.95 1150 1087
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C Default Settings

ILS

In the following chapter the standard default settings for the Avionic standards are lis-
ted. The preset value of each parameter is specified also in the description of the cor-

responding remote command.

C.1 GBAS

The default settings for the GBAS standard are:

Parameter Value

State Not affected by "Set to Default"
Filter, Clipping Cosine, Clipping Off
Trigger Internal, Auto

Clock Internal

Multiple Frequency Channels Off

Sample Rate 10.5 KHz

C.2 ILS

The default settings for the ILS standard are:

Table C-1: Glide slope default settings

Parameter Value

State Not affected by Set to default
Sum of Depth 80 Percent

Fly Up

DDM 0

Mode Norm

Up Frequency 90 Hz

Down Frequency 150 Hz

Up/Down Phase 0 deg

COM/ID State Off

COM/ID Frequency 1020 kHz

COM/ID Depth 10 percent
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DME

Table C-2: Localizer default settings

Parameter Value
State Not affected by Set to default
Sum of Depth 40 Percent
Fly Up

DDM 0

Mode Norm

Left frequency 90 Hz
Right Frequency 150 Hz
Left/Right Phase 0 deg
COM/ID State Off
COM/ID Frequency 1020 kHz
COM/ID Period 9s
COM/ID Depth 10 percent

Table C-3: Marker Beacon default settings

Parameter Value
State Not affected by Set to default
Marker frequency 400 Hz
Marker Depth 95 %
COM/ID State Off
COM/ID Frequency 1020 kHz
COM/ID Period 9s
COM/ID Depth 10 percent
Rf frequency 75 MHz
C.3 DME

The default settings for the DME standard are:
Table C-4: Default settings for the DME standard

Parameter Value

General Parameters

State Not affected by Set to default

DME Mode Interrogation

Signal Settings
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VOR

Parameter Value

Channel Mode X Channel

Carrier Frequency 1.025 000 000 000 GHz
Pulse Squitter Off

Pulse Repetition Rate 48 Hz

Pulse Settings

Pulse Shape Cos”2

Pulse Rise 2.00 ys

Pulse Width 3.50 ps

Pulse Fall 2.00 ys

Pulse Spacing 12.00 ys

Single Pulse Off

Receive Settings

Pulse Pair Spacing Tolerance 1.00 s

C.4 VOR

The default settings for the VOR standard are:

Table C-5: VOR default settings

Parameter Value

State Not affected by Set to default
Carrier Frequency Mode User Defined

Carrier Frequency 108.000 000 000 MHz
Mode Norm

VAR/REF Frequency 30.0 Hz

VAR Depth 30.0 %

Subcarrier Frequency 9.960 0 kHz

Subcarrier Depth 30. 0%

REF Deviation 480 Hz

Bearing Angle 0.00 deg

Direction From

COM/ID State Off
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GBAS Differential File Format

D Supported File Formats

The R&S SMBYV supports the following file formats:
® Waypoint files, see Chapter D.1, "Waypoint File Format", on page 218.

® Files with GBAS differential data, see Chapter D.2, "GBAS Differential File For-
mat", on page 218.

® Files with SCAT-I differential data, see Chapter D.3, "SCAT-| Differential File For-
mat", on page 220.

These files use predefined file extensions and file structure.

D.1 Waypoint File Format

The waypoint files use the file extension * . txt. The file format is a list of coordinates
(longitude, latitude, altitude) and a respective resolution in milliseconds (see Exam-
ple "Contents of the predefined waypoint file Braunschweig.txt" on page 218).

Example: Contents of the predefined waypoint file Braunschweig.txt

The resolution command at the beginning of the format specifies the sampling interval
to be used for the WGS84 geodetic coordinates list. The resolution gives the time (in
ms) between two consecutive waypoints.

RESOLUTION: 10000

10.
10.
10.
10.

10

10
10

10
10

48270840370976,52.
48782531447518,52.
49064540739393,52.
49541991083499,52.

.50027587576012,52.
10.
.50926768002483,52.
.51213496693413,52.
10.
.52023872584375,52.
.52435479286515,52.
10.

50535314978533,52.

51596247360969,52.

52746875803649,52.

32054084253119,1200
32057768227161,1100
32038679250167,1000
32019512664971, 900
32000536916035,800
3200431506525, 700

32002989881414,600
31984142364868,500
31963813345246,400
31964325051492, 300
31930292486343,200
31913528562811,100

D.2

GBAS Differential File Format

The GBAS differential files are proprietary files with file extension * . rs gbas. The file
contains the required information for message type 1, as defined in the GBAS specifi-
cation RTCA DO-246D.

See Example "Contents of the predefined GBAS differential file Correction1.rs_gbas"
on page 219 for an example of the file format.
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GBAS Differential File Format

Example: Contents of the predefined GBAS differential file Correction1.rs_gbas

<referencel>
<general>
<property refcoord="11.5833,48.15,110"/>

</general>

<dgnssrecord>
<property modifiedzcount="215.1"/>
<property measurementtype="0"/>
<property ephemeriscrc="0xECF0"/>
<dgnssvector data="G1l,4,311.49,-1.20"/>
<dgnssvector data="G3,16,81.6,3.41"/>
<dgnssvector data="G4,110,65,-1.1"/>
<dgnssvector data="G10,21,6.31,-0.51"/>
<dgnssvector data="R6,61,5.85,-0.41"/>
<dgnssvector data="S125,126,212.15,9.41"/>

</dgnssrecord>

<dgnssrecord>
<property modifiedzcount="225.1"/>
<property measurementtype="0"/>
<property ephemeriscrc="0xEFF0"/>
<dgnssvector data="Gl1,4,311.49,-1.20"/>
<dgnssvector data="G3,16,81.6,3.41"/>
<dgnssvector data="G4,110,65,-1.1"/>
<dgnssvector data="G10,21,6.31,-0.51"/>
<dgnssvector data="R6,61,5.85,-0.41"/>
<dgnssvector data="S125,126,212.15,9.41"/>

</dgnssrecord>

<dgnssrecord>
<property modifiedzcount="235.1"/>
<property measurementtype="0"/>
<property ephemeriscrc="0xBCFO"/>
<dgnssvector data="G1,4,311.49,-1.20"/>
<dgnssvector data="G3,16,81.6,3.41"/>
<dgnssvector data="G4,110,65,-1.1"/>
<dgnssvector data="G10,21,6.31,-0.51"/>
<dgnssvector data="R6,61,5.85,-0.41"/>
<dgnssvector data="S125,126,212.15,9.41"/>

</dgnssrecord>

</referencel>

The Format of *.rs_gbas file describes the used tags and parameters.

Table D-1: Format of *.rs_gbas file

Container Tag name Parameter Description
<reference1>
<general>
<property> <refcoord> longitude, latitude and altitude of the reference point
<dgnssrecord> one <dgnssrecord> per measurements
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SCAT-I Differential File Format

Container Tag name Parameter Description
<property> <modifiedzcount> modified z-count for the record (s)
<measurementtype> measurement type
<ephemeriscrc> ephemeris CRC

<dgnssvector> | <data>

One <dgnssvector> per each of the N measurement blocks:

<GNSS _Standard><SVID> <Issue of Data (IOD)>,<Pseudor-
ange Correction (PRC) in (m)>,<Range Rate Correction (RRC)
in (m/s)>,<Sigma_pr_gnd (SPR)>,<B1>,<B2>,<B3>,<B4>

GNSS _Standard=G for GPS, R for Glonass and S for SBAS
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D.3 SCAT-I Differential File Format

The SCAT-I differential files are proprietary files with file extension *.rs scat. The
file contains the required information for message type 1, as defined in the GBAS
specification RTCA DO-246D.

See Contents of the predefined SCAT-I differential file Correction2.rs_scat for an exam-

ple of the file format.

Example: Contents of the predefined SCAT-I differential file Correction2.rs_scat

<referencel>

<general>

<property refcoord="89.9908,35.0495,500"></property>

</general>

<dgnssrecord>

<property modifiedzcount="606.0"></property>

<dgnssvector
<dgnssvector
<dgnssvector
<dgnssvector
<dgnssvector
<dgnssvector
<dgnssvector
<dgnssvector
<dgnssvector
<dgnssvector
<dgnssvector
<dgnssvector
</dgnssrecord>

</referencel>

data="G1,188,-4.89,-0.000"></dgnssvector>
data="G7,188,-3.68,-0.000"></dgnssvector>
data="G8,188,-5.42,0.002"></dgnssvector>

data="G9,188,-5.63,-0.002"></dgnssvector>

data="G11,188,-6
data="G13,188,-7
data="G16,188,-5
data="G21,188,-5

data="G26,188,-7.

data="G28,188,-4

data="G29,188,-6.
data="G31,188,-4.

.89,-0.002"></dgnssvector>
.62,-0.002"></dgnssvector>
.21,0.002"></dgnssvector>
.37,0.002"></dgnssvector>
43,-0.002"></dgnssvector>
.21,0.000"></dgnssvector>
44,0.002"></dgnssvector>
43,0.000"></dgnssvector>

The Format of *.rs_scat file describes the used tags and parameters.
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SCAT-I Differential File Format

Table D-2: Format of *.rs_scat file

Container Tag name Parameter Description
<reference1>
<general>
<property> <refcoord> longitude, latitude and altitude of the reference point
<dgnssrecord> one <dgnssrecord> per measurements
<property> <modifiedzcount> modified z-count for the record (s)
<dgnssvector> | <data> One <dgnssvector> per each of the N measurement blocks:

<GNSS _Standard><SVID>,<Issue of Data (IOD)>,<Pseudor-
ange Correction (PRC) in (m)>,<Range Rate Correction (RRC)
in (m/s)> ,<Sigma_pr_gnd (SPR)>,<B1>,<B2>,<B3>,<B4>

GNSS _Standard=G for GPS, R for Glonass and S for SBAS

Operating Manual 1176.8600.02 — 08 221



Avionics Standards Glossary: Specifications and References

Glossary: Specifications and References

Symbols
1MA193: TMA193_0e Application Note, "Aeronautical radio navigation measurement
solutions"

RTCA DO-246D: "GNSS-Based Precision Approach Local Area Augmentation System
(LAAS) Signal-in-Space Interface Control Document (ICD)"
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List of commands

[:SOURce<hw>]:BB:DME:ANALysiS:EFFICIENCY:OK?.....cuiiiiiiiie e 186
[:SOURce<hw>]:BB:DME:ANALYSiIS:GATE:COUNT. ..ottt 186
[:SOURce<hw>]:BB:DME:ANALYSISIPOWEOK?......ccuiiiiiiiiieiie ettt 188
[:SOURce<hw>]:BB:DME:ANALYSIS:PRRAtEIOK?.......coiiiiiiiiiieitieieste et 189
[:SOURce<hw>]:BB:DME:ANALYSIS: TIMEIOK?......ooiiiiiiiiiie ittt 190
[:SOURce<hw>]:BB:DME:ANALYSiS: TRIGGENSEARCN?......cc.uiiiiiiiiiie et 190
[:SOURce<hw>]:BB:DME:CLOCK:MODE..........c.coiiiiiiiieie ettt e
[:SOURce<hw>]:BB:DME:CLOCK:MULTIPIEI........iiiiiiiiieiie ettt
[:SOURCce<hw>]:BB:DME:CLOCK:SOURCE........cccviieitiieeeiee ettt et stae e e re e e e e e aeee s
[:SOURce<hw>]:BB:DME:CLOCk:SYNChronization:EXECute...
[:SOURce<hw>]:BB:DME:CLOCk:SYNChronization:MODE..............cccciiiiiiiiiiieiei e
[:SOURCce<hw>]:BB:DME:PPST:ENABIEA.........cocuiieiitiie ettt e e e e e eraeaeenes
[:SOURCE<hW>]:BB:DME:PRESEL. ...ttt ettt
[:SOURce<hw>]:BB:DME:SETTING:DELELE.......ciiiiiiii ittt
[:SOURce<hw>]:BB:DME:SETTING:LOAD..... ..ottt ettt e b e e
[:SOURce<hw>]:BB:DME:SETTING:STORE. ... .ciuiiitiiieitiitete ettt
[:SOURce<hw>]:BB:DME:SETTing:STORe:FAST..
[:SOURCESNW]:BB:DME:STATE. ... ..eiiiiiieee ettt ettt ettt et e e et e e et e e e aa e e e e saa e e e e nbeeesanbeeesenreeesnnneeean
[:SOURce<hw>]:BB:DME:TRIGGErARM:EXECULE.......c.eiiiiiiiiiieieii e
[:SOURce<hw>]:BB:DME:TRIGGENREXECULE......ccciiiiiiiiiiiieee et
[:SOURce<hw>]:BB:DME:TRIGger:EXTernal:SYNChronize:OUTPUL.........cccceiiiiiiiiiiieiie e 196
[:SOURce<hw>]:BB:DME:TRIGger:OBASEeband:DELAY.........cccccoueiiiiiiiiieie e 197
[:SOURce<hw>]:BB:DME:TRIGger:OBASeband:INHIbIt.............ccccoiiiiiiiiieii e 197
[:SOURce<hw>]:BB:DME:TRIGGENRRMODE?........coiuiiiiieiie ittt 197
[:SOURce<hw>]:BB:DME:TRIGGErSLENGEN. ....ccuiiiiiiiiiii e 197
[:SOURce<hw>]:BB:DME:TRIGGEIRSOURCE.......cccuiiitiiiiiiiiie ittt 198
[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<Ch>]:DELAY..........ccocieiiiiiieiiiaiie e 198
[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<ch>]:INHibit..............cceiiiiiiiiii e 199
[:SOURce<hw>]:BB:DME[: TRIGGEr]:SEQUENCE..........coctiiiiiiiiiiii et 199
[:SOURce<hw>]:BB:GBAS:CLIPPINGILEVEL......coiiiiiiiiiieiii et e 151
[:SOURce<hw>]:BB:GBAS:CLIPPINGIMODE...........ccoiiiiiiiiiieite ettt 151
[:SOURCe<hw>]:BB:GBAS:CLIPPINGISTATE. ...ttt et 151
[:SOURCce<hw>]:BB:GBAS:CLOCK:MODE..........c.otiiitieeetiee ettt eaae e e s e e eaae e e enaeaeereeaeenns 204
[:SOURce<hw>]:BB:GBAS:CLOCK:MULTIPHET. ....c..tiueeieeiieieeieee ettt 204
[:SOURCce<hw>]:BB:GBAS:CLOCK:SOURCE.......cccuiitiiiiiiiiie ittt ettt 205
[:SOURce<hw>]:BB:GBAS:CLOCK:SYNChronization:EXECULE..........ccceeeiiiiiiiiie e 205
[:SOURce<hw>]:BB:GBAS:CLOCk:SYNChronization:MODE............cccociiiiiiiiee e 205
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:APCO25...........ooiiiiiiiiie e 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARAMEter:COSINE. .......cccueeiiiiie et 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:COSINEICOFS......c..coiiiiiiiiieieeee e 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARAMEtEr:GAUSS..........ooiiiieiii e 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:LPASs .
[:SOURce<hw>]:BB:GBAS:FILTer:PARamMeter:LPASSEVM......cccooiiiiiiiiieeeeeeeeeeee e 150
[:SOURce<hw>]:BB:GBAS:FILTErPARAMEEIPGAUSS. ......ccviiiiiiiieiiie ettt 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARaMEter:RCOSINE. ........ccciiiie ittt 150
[:SOURce<hw>]:BB:GBAS:FILTer:PARameter:SPHASE............cooiiiiiiii e 150
[:SOURCe<hW>]:BB:GBAS:FILTERTYPE. ...ttt 150
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[:SOURCE<hW>]:BB:GBAS:GPOW........coiiiiiiieeiiie ettt ettt e et e et e e e aee e e e e e e enbae e esseeeennraeeennnas
[:SOURce<hw>]:BB:GBAS:MFCHannels

[:SOURCe<hW>]:BB:GBASIMSET:MTYPE?......oeiiiieeieeie ettt ettt e e ne et ne e ane s 152
[:SOURCE<hW>]:BB:GBAS:MSET:SRATE?.....ceiitiieeiteie ettt ettt e e e e e tee e et e e e st e e e saseeeasneeesbeeesennes 152
[:SOURCe<hw>]:BB:GBASINOFRAMES?......c.eiiiiiiiitiiieitieiie sttt sttt ettt e 123
[:SOURCE<hW>]:BB:GBAS:IPRESEL......cuiiiiiiiii it 112
[:SOURCESNW]:BB:GBAS:SCAT . ...ttt ettt e et e e et e e e et e e e eaaeaeesaeeeesseeesnseeeesnneeas 119
[:SOURce<hw>]:BB:GBAS:SETTING:CATAIOG?. .. ..ottt 112
[:SOURce<hw>]:BB:GBAS:SETTING:DELETE......cceiiiiiiiieiiiei et 112
[:SOURce<hw>]:BB:GBAS:SETTINGILOAD..........utiiiiiiieiit ettt ettt 113
[:SOURCce<hw>]:BB:GBAS:SETTING:STORE. ...ttt 113
[:SOURce<hw>]:BB:GBAS:SETTING:STOREIFAST ..ottt s 113
[:SOURce<hw>]:BB:GBAS:SRINfO?.......cc.ocevrrrennen. ...120
[:SOURCEShW>]:BBiGBASISTATE. ...ttt bbbttt ettt b et sn e ee b saeens 112
[:SOURce<hw>]:BB:GBAS:TRIGGErARM:EXECULE. ........oiiiiiiiiiiiiii et 195
[:SOURce<hw>]:BB:GBAS:TRIGGENEXECULE. .......ciiiiiiiiiiiieiie ettt 196
[:SOURce<hw>]:BB:GBAS:TRIGger:EXTernal:SYNChronize:OUTPUL.........cccccviviiiiiiiiiiie e 196
[:SOURce<hw>]:BB:GBAS:TRIGger:OBASeband:DELAY..........cccoiiiiiiiiiiieiii e 197
[:SOURce<hw>]:BB:GBAS:TRIGger:OBASeband:INHIbit..............ccooiiiiiiiiiiii e 197
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPUt:DELaY:FIXEd.......ccoiiiiiiiiiieieieee e 203
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPUt<Ch>:DELAY.........coiiiiiiiiiiiiieiie e 203
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:DELay:MAXIMUM?.........ccccooiiiiiiiiiiiiaiee e 203
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:DELay:MINIMUM?.........ccceriririinineineneee e 203
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPUt<Ch>:MODE..........cccccioiiiiiiiiieie et 201
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPUt<Ch>:OFFTIME.......cciiiiiiiiiieiie et 202

[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:ONTime
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:PATTern
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:PULSE:DIVIEr.........ccccciuiiiiiiiiiiiiiiieiee e 202
[:SOURce<hw>]:BB:GBAS:TRIGger:OUTPut<ch>:PULSe:FREQUENCY?.........ccceriiriiriiiiinicieieee e 202
[:SOURce<hw>]:BB:GBAS:TRIGGEIRMODE?.......cc.eiiiiiiiiiiieiie ettt 197
[:SOURce<hw>]:BB:GBAS:TRIGGErNSLENGLN........oiiiiiiiieiii it

[:SOURCce<hw>]:BB:GBAS:TRIGGEINSLUNIL......cctiiiiiiiiiiiie e

[:SOURce<hw>]:BB:GBAS:TRIGGErSOURCE. ...ttt

[:SOURce<hw>]:BB:GBAS:TRIGger[:EXTernal<ch>]:DELAY...........cccoruiiiiiiiiaieiie et

[:SOURce<hw>]:BB:GBAS:TRIGger[:EXTernal<ch>]:INHIbit.............cccoriiiiiiiiiii e

[:SOURCe<hw>]:BB:GBAS:VDBIAPPENG. .......oitiiiiiiiie ittt

[:SOURCe<hw>]:BB:GBAS:VDB<Ch>:DATA. ... ..ottt ettt ettt e e e s e e et e e et e e e eaaeeesaseeeanes

[:SOURce<hw>]:BB:GBAS:VDB<ch>:DATA:DSELection..
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:DATAIPATTEIM......ciiiiiiiiiie ittt
[:SOURCce<hw>]:BB:GBAS:VDB<Ch>:DELELE........cc.eeeiiiiieeiiiie ettt
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:DLENGIN......cc.ciiiiiiiiiiiiiee e
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:FNUMDET........ccccciiiiiiiiiieiiiaii e
[:SOURCe<hw>]:BB:GBAS:VDB<Ch>IGID.......ccuiiiiiiiieeiiie ettt et e et e et e e e ense e e s naeeeennes
[:SOURCce<hw>]:BB:GBAS:VDB<ChZ:IINSEIt.........cciiiiiiiiiiiiieiteceei e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ADB1:STATe....
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ADB3:STATE. ......ccitiiiiiiiiieiie ettt
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ADBA:STATE. ......cciiiiririieieiieeie st
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:MCONTfIG:AID........ccciiitiiriiiiiieiit et
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:APDESIGNALOT.........cccuiiiiiiiiiiiiiiieesiie e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ATCHEIgGht..........ccoiiiiiiiieiieccee e
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:ATUSEIECION.........ccciiiiiiiiiiiie i
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig: CWAThreshold
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DFLocation:COORdinates:DECImal...........cc.cccccceervuernunene 130
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DFLocation:COORdinates:DMS..............ccccceeriiiiieenennnen. 130
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:CCGP:STATE. ......ereitiriiieniieieeieeie et 148
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:FILE?........ccctiiiieeeeeeseee e 133
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:GPOLynomial:PATTEIN.........coiviiiiiiiiiiieiieeieeeeee 148
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:M1STate.......cceeruiiiriiiiiiiereeeie e 131
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:M11State. .......coooviiiiiiiiiiii e 131
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONYfig:DG:PREDefined:CATalog?........cccoiiiiiiiiiiiiieiie e 132
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:PREDefined:FILE...........ccccoriiiiniiiininiee e 132
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:RBORAENSTATE.......cccoiiiiiiiiiiieciieeiee e 148
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SFILE?......cc.eiiiieiiiiiieiie et 148
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SPRedefined:CATalOg...........cccrverriririiiiiecieeee 149
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SPRedefined:FILE.............cccoeiiiiiiiiiiiencee 149
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfiG:DG:STATE......ceiiiiiieiiiiiiieitie ettt 132
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCON(fig:DG:SUSErCATAIOF. ......cccerririiriiriiaienicaee e 149
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:SUSEr:FILE..........cccoiiiiiiiiiiiiieeeece e 149
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:USER:CATAIOG?.......cceeiiiiiiiiiiiiieiie e 132
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DG:USER:FILE.........ccceiiiiiiiiiiiiiiiie e 133
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:DLOFFSEt.........coiiiiiiiiiiiiieiie e 133
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:FDSState. ........cccciiiiiiiiieiiieiie it 134
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:MCONIFIG:FLAA........cooiiiiiiiiitiieeite et
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:FRCLINK.........cciiiiiiiiiiiiieiie e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONTfIG:FVAA. ... ..ot
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:MCONfig:GCID........cccutriiitiiiiiiieiesieeiesie et
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:GPANgle

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig: GSADESIGNALON........c..coiiiieiiiiaiiiiiiiiie et 135
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:GSRRECEIVETS.........ccceriiiiriiiiiniiiienie e 135
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KCGLONASS.........ceruiiiiiriiaiiiiaiie et 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfiG:KCGPS........cc.eiiiiiiiaiiiiiieiie ettt 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KDGLONGSS........cccutrtiiiiriiiiiniiiie st 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONTfig:KDGPS........cc.comiiiiiiiiiiiieiie ettt 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:KPGLONASS.........ccceiiiiiiiiiiaiiieiie et 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONIfig:KPGPS........ccecciiiiriiiiiiiieiieeeeeee e 136
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LFLocation:COORdinates:DECIimal...........cccccceeerrrrcviennnnne 137
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LFLocation:COORdinates:DMS.............cccceevveiiiiieenenennn. 137
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LFLocation:HEIGht .
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LMVariation.............cccceeiiiiiiiiiiiiieiiecieesee e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LOCation:COORdinates:DECimal..............ccccccerveenennnen. 139
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:LOCation:COORdinates:DMS.............ccccvveerinerrenennenne. 139
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:MT2State. ........ceceiuiiriiiiieiiiiiie e 141
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:MTASate. ......ccceeiiiiiiiiiiieiiieiie e 141
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:MUDIStaNCe. ..........cceririiriiiiirienesienee e 140
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:NOPPOINT..........cccooiiiiiiiiieiie e 141
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:PSERVICE:STATE. ......cciiiiiieiiiiiieiie et 141
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RFINAEX.........cccirriiiriiiiiiiieieeeseeeseee e 142
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONTfig:RLETIEN.......ccceiiitiiiiiiiii it 142
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RNUMDET...........cccouiiiiiiiiiiiiiaiie it 142
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONIfig:RPDF.........ccceeiiiiiiiiiiiiiii it 143
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[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONTfIG:RPDT .......ccttiitiiiiiiieitie ittt
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RPIF...
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONTfIG:RPIT.....cceiiiieiiiiieiee e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RSDSEIECION.........cccueiiiiiiiaiiiiiieiie e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RUINICAtOr............ccceiiiiiiiiiii i
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:RUNCErainty..........cccorirriiiiiiiieiieciicree e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONYfig:SGDefinition:A:STATE. ......ciiiiiiiiiiieieeie e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCON(fig:SGDefinition:B:STATE.........coiiiiiiiiiieiie e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:C:STATE........ccceriiirieiiieiieieeeee e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONYfig:SGDefinition:D:STATE........cccveiiiiiiiiiiiiieeeeseeee e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCON(fig:SGDefinition:E:STATE.......ceoiiiiiiaieiieeie e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCON(fig:SGDefinition:F:STATE.......cccceoiiiiiiiiiiieeieeceee e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SGDefinition:G:STATe...
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCON(fig:SGDefinition:H:STATE........ccceiiiiiiiiiiieeeeee e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:SHEIGht.........coctiiiiiiiiie e
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:MCONTfIG:SVID.......cccotiiiiitiiiiieiie ettt
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCON(fig:SVIGradient..............cccoioiiiiiiiiiiiiiiie e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig: TDSSHate. ......ccceeiiiiiriiiiieiiieiiee e
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig: TLAS
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig: TVAS

[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPOINt:FILE?.........ooiiiiiiiiiii e 147
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAY Point:PREDefined:CATalog?.........c.ccevveiieiieeiieenn. 146
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCON(fig:WAY Point:PREDefined:FILE..............c.cccooiviiniiiniiiieen 147
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPoint:USER:CATalOg?..........cerviirriiiieiiieee e 146
[:SOURce<hw>]:BB:GBAS:VDB<ch>:MCONfig:WAYPOINt:USER:FILE............cccoiiiiiiiiiiieieecceee e 147
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:RID.......ccciiiiiiiiiiie ettt ettt sae et neesneeas 121
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:MTT:FOFFSEt?.......coiiiiiiiiiieiei e 124
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:LPAIISTATE. .....cctiieeiie ettt 125
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:SCH:MTT:MBYTES?......oiiiiiiiieiii ettt aeea e 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:MTT:RFRAME?.......ccceciiiiiiiiiieiie et 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:SLOTSAI>......ccciiiiiiiiiee ettt 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T:SLOT<di>:STATE.....c.eiiiiiiiieiie ittt 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:FOFFSEt......ccceeiiiiiiiiiiiiii e 124
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:SCH:M2T:MBYTES?.......ceiiiiieeiiiieeeieeeeiee e sne e enee e enaaa e 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:RFRAME........cccciiiiiiiiiiiieiie et 126
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:SCH:M2T:SLOTSAI>.......cieiriiiieiecieeneseenie e 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M2T:SLOT<Ai>:STATE.......oeeeiiiieeciiie ettt 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M4T:FOFFset
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:SCH:MAT:MBYTES?.......ooiiiiiiiiiiiiieeiie ettt 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:MAT:RFRAME...........ccciuiiiiiiieeeiiie e e eaaea e 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:MAT:SLOT<Ai>......cccoiiiiiiiiiiieeie et 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M4AT:SLOT<Ai>:STATE.....cereeeerieeieenieeiesie e eeeee e 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:FOFFSEL?........ooeiiiiieeei et 124
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T1T:LPAINSTATE. ...ttt 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:MBYTes?....
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:RFRAME?........ccctiieeiiiie et 125
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M1T1T:SLOTSAI>.....coiiiiiiiiii et 126
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SCH:M11T:SLOT<Ai>:STATE.....ccueiieierieeeerie e 126
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:SCH:TS<St>POWET.........oeiiiiieiiiiee et 124
[:SOURce<hw>]:BB:GBAS:VDB<Ch>:SCH:TS<St>ISTATE. ......oiiiiiiiiiii ettt 124
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[:SOURCce<hw>]:BB:GBAS:VDB<Ch>:SGID.......cc.ceiiiiiieiiiii ettt e e e ennnae e 122
[:SOURce<hw>]:BB:GBAS:VDB<ch>:SSID
[:SOURCe<hw>]:BB:GBAS:VDB<ChZISTATE. ... ..eiiiiiitiiiiieite ettt 121
[:SOURCE<hW>]:BB:GBAS:VERSION?. ... ..ottt ettt ettt e e e nte e e e aae e e enaeaeeenaeaeanns 118
[:SOURce<hw>]:BB:GBAS:WAVEfOrMICREGLE. .........coiuiiiiiitiiiieieeiee et 119
[:SOURce<hw>]:BB:GBAS[: TRIGGEI:SEQUENCE........cocuiiiiiiiieiiii ettt 199
[:SOURCe<hW>]:BB:ILS:CLOCK:MODE...........ooiiiiiiieeie ettt e e et e e ae e e eeesaneens 204
[:SOURCe<hw>]:BB:ILS:CLOCK:MULTIPIEI . ......eittiiiiiieiieitceee ettt 204
[:SOURCe<hw>]:BB:ILS:CLOCK:SOURGE. .......ciiiiiiiiiiieiiee ettt 205
[:SOURce<hw>]:BB:ILS:CLOCKk:SYNChronization:EXECULE............ccciuiiiiiiiiiciie et 205
[:SOURce<hw>]:BB:ILS:CLOCK:SYNChronization:MODE............c.ccoiiiiiiiiieiciie e 206
[:SOURCEShWS]:BBIILSIPRESEL. ...ttt

[:SOURce<hw>]:BB:ILS:SETTing:DELete
[:SOURCe<hw>]:BB:ILS:SETTING:LOAD.......coiiiiiiieieittete ettt
[:SOURce<hw>]:BB:ILS:SETTing:STORe
[:SOURce<hw>]:BB:ILS:SETTING:STOREIFAST ..ottt et
[:SOURCESNWST:BBIILSISTATE. ... ittt ettt ettt eb et b e e bt e e be et aas
[:SOURce<hw>]:BB:ILS: TRIGGErARM:EXECULE.........coiiiiiiiiiieieeee e
[:SOURCce<hw>]:BB:ILS:TRIGGENEXECULE........coiiiiiiiiiii ettt
[:SOURce<hw>]:BB:ILS:TRIGger:EXTernal:SYNChronize:OUTPut..
[:SOURce<hw>]:BB:ILS:TRIGger:OBASeband:DELAY...........ccciiiiiiiiiiiiiiieee e

[:SOURce<hw>]:BB:ILS:TRIGger:OBASeband:INHIDIt.............cccoioiiiiiiiiiii e

[:SOURCce<hw>]:BB:ILS: TRIGGENRMODE?.......ccuiiiiiiiiistieee ettt 197
[:SOURce<hw>]:BB:ILS:TRIGGErSLENGN. ..ot

[:SOURCe<hw>]:BB:ILS:TRIGGENSOURCE. ......oouiiiiiiiiieitie ettt

[:SOURce<hw>]:BB:ILS: TRIGger[:EXTernal<Ch>]:DELAY..........cciiiuiieiiiieiiiee et eieee e

[:SOURce<hw>]:BB:ILS: TRIGger[:EXTernal<ch>]:INHibit....
[:SOURce<hw>]:BB:ILS[: TRIGGEr[:SEQUENCE. .......cciiiiiuiiiiieiieeitie ettt

[:SOURCce<hw>]:BB:VOR:CLOCKIMODE..........ccutitiiieitieiieite ettt

[:SOURce<hw>]:BB:VOR:CLOCK:MULTIPIET. .....coitiiiiiiiiii ettt

[:SOURCe<hw>]:BB:VOR:CLOCK:SOURCE..........ceeiuiiieiiiieeeiiie e eeiiee et e et e et e et ea e et e e e enseeessnsaeeanaaeeennes

[:SOURce<hw>]:BB:VOR:CLOCk:SYNChronization:EXECULE...........cccoriiiiriiiiiiciesieeesie e 205
[:SOURce<hw>]:BB:VOR:CLOCK:SYNChronization:MODE............cccceeiiiiiiiiiiiieeee e 206
[:SOURCe<hW>]:BB:VORIFREQUENCY.........ciiiiiiiaiii ettt ettt 171
[:SOURce<hw>]:BB:VOR:FREQUENCY:IMODE..........ccciiiiiiiiiiii ettt 171
[:SOURCE<hW>]:BB:VORIPRESEL. ...ttt 112
[:SOURce<hw>]:BB:VOR:SETTING:CATAIOG?. ... .cciuititieiiieiie ettt ettt sttt 112
[:SOURce<hw>]:BB:VOR:SETTing:DELete
[:SOURce<hw>]:BB:VOR:SETTING:LOAD......c.utiiiiiiieiiteetee ettt
[:SOURce<hw>]:BB:VOR:SETTing:STORe
[:SOURce<hw>]:BB:VOR:SETTING:STOREIFAST ..ottt e
[:SOURCEShWS]:BB:VORISTATE. ...ttt ettt ettt ettt e
[:SOURce<hw>]:BB:VOR:TRIGGErARMEXECULE. .......coiiiiiiiiiiiiieesie et e
[:SOURce<hw>]:BB:VOR:TRIGGENEXECULE. ......ccuiiiiitiiiiiitieieteeee e
[:SOURce<hw>]:BB:VOR:TRIGger:EXTernal:SYNChronize:OUTPut... .
[:SOURce<hw>]:BB:VOR:TRIGger:OBASEeband:DELAY..........cccuiiiiiiiiiiiiiiieiie et

[:SOURce<hw>]:BB:VOR:TRIGger:OBASeband:INHIbIt............ccooviiiiiiiiiiieecee e

[:SOURce<hw>]:BB:VOR:TRIGGENRMODE?.......ccueiiiiiiiei ettt 197
[:SOURce<hw>]:BB:VOR:TRIGGEISLENGN.......coiuiiiiiiiiiiiie it 198
[:SOURce<hw>]:BB:VOR:TRIGGEINSOURCE. .......cciiiiiiiiiiiiiniieie sttt 198
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[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:DELay
[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:INHibit
[:SOURce<hw>]:BB:VOR[: TRIGGEI:SEQUENCE.......cccuiiiiiiiiiiiieiee ettt
[:SOURce<hw>]:DME:ANALYSIS:EFFICIENCY:IOK ......ooitiiiiiiiiie it
[:SOURce<hw>]:DME:ANALYSIS:EFFICIENCY:STATE. ... oottt
[:SOURce<hw>]:DME:ANALYSISIPOWETIOK.......ooiiiiiiiiiiiiiee ettt
[:SOURCce<hw>]:DME:ANALYSISIPOWEISTATE. ......oiitiiiiiieiie ettt
[:SOURce<hw>]:DME:ANALYSIS:PRRAEIOK ......coiiiiiiiiiiiiiii et
[:SOURce<hw>]:DME:ANALYSiIS:IPRRAIEISTATE. ......uiiiiiiiieeiiieee et
[:SOURCe<hW>]:DME:ANALYSISI TIMEIOK ... ..ottt ettt
[:SOURCce<hw>]:DME:ANALYSIS: TIMEISTATE. ......cctiiiiiiitieeite ettt ettt
[:SOURCE<hW>]:DIME:LOWEMISSION. ....cutiiiiiiiiieiitt ettt ettt ettt ettt e e b e eane e
[:SOURce<hw>]:DME:PRESet
[:SOURCESNWS :DIMEISTATE. ...ttt ettt ettt eb e e bt ettt s et et et ees
[:SOURCE<hW>]:ILS:GS|GSLOPEIPRESEL........ciiiiiiiiitieiie ettt
[:SOURCEShW]: LS G S G SLOPEISTATE. ...ttt ettt ettt ettt ettt et e e et e anee e
[:SOURCe<hw>]:ILS:LOCANZEINPRESEL........oiuiiiiiiiiiieite e
[:SOURCE<hW]:ILS:LOCANZEINSTATE. ...ttt ettt ettt
[:SOURCE<hW>]:MBEACON:PRESEL.........ooiiiiiiic ettt e et e e eaae e et aeeenaeaeenes
[:SOURce<hw>]:MBEacon:STATe....
[:SOURCEShWST:VORIPRESEL. ...ttt ettt e
[:SOURCESNWS IV ORISTATE. ...ttt ettt e e et e e et e e et e e e ease e e e e aseeeessaeeenbeeeeenbeeesnseeeannneeeas
[:SOURce<hw>][:BB:ILS]:MBEacon:COMId:CODE...........c.ccouiiiiiiieeiiee et
[:SOURce<hw>][:BB:ILS]:MBEacon:COMId:DASH..........cooiiiiiiiiie et
[:SOURce<hw>][:BB:ILS]:MBEacon:COMIA:DEPTRN.........ccciiiiieiiiie ettt
[:SOURce<hw>][:BB:ILS]:MBEacoN:COMIA:DOT........coiiiiiiiiiiie sttt
[:SOURce<hw>][:BB:ILS]:MBEacon:COMid:FREQuency.
[:SOURce<hw>][:BB:ILS]:MBEACON:COMIA:LETTEN......cuuiiiiiiie ettt

[:SOURce<hw>][:BB:ILS]:MBEacon:COMId:PERIO. .........cciriiiiiiiieiiesicseeesee e

[:SOURce<hw>][:BB:ILS]:MBEacon:COMId:SYMBOL........cc.ccocuiiiiiiiieiiieiieeie et

[:SOURce<hw>][:BB:ILS]:MBEacon:COMid: TSCHEMA............ccceeeiiiieeeiiie ettt

[:SOURce<hw>][:BB:ILS]:MBEacon:COMIA[:STATE].......ciuiiiiriieieiieeie ettt

[:SOURce<hw>][:BB:ILS]:MBEaCON:FREQUENCY.........ccouiiiiiiiiiiii ittt

[:SOURce<hw>][:BB:ILS]:MBEacon:FREQUENCY:MODE.............cocoiiiiiiiiiiiieiie e

[:SOURce<hw>][:BB:ILS]:MBEacon:MARKer:FREQUENCY............cccceiiiiiiiiiiic i

[:SOURce<hw>][:BB:ILS]:MBEacon[:MARKEI :DEPTR. ..ottt

[:SOURce<hw>][:BB]:DME:ANALYSIS:EFFICIENCY?......coiiiiiiiiiiieitie e 186
[:SOURce<hw>][:BB]:DME:ANALYSiS:GATE:EDELAY......cccoiiiiiiiiiiiieiesieeeeee e 187
[:SOURce<hw>][:BB]:DME:ANALYSIS:GATE:TIME........cootiiiiiiiiiieii e 187
[:SOURce<hw>][:BB]:DME:ANALYSiS:GATE[:LENGIN].......coiiiiiiiiiieiie e 187
[:SOURce<hw>][:BB]:DME:ANALYSIS:IAFACIOI?.....cc.eiiiiiieitiiee e 190
[:SOURce<hw>][:BB]:DME:ANALYSIS:NORMANIZE?.........coiiiiiiiiiiiit e 188
[:SOURce<hw>][:BB:DME:ANALYSISIPOWET?.......coiuiiiiieiiiaiteiee ettt 188
[:SOURce<hw>][:BB]:DME:ANALYSISIPRRAIE?......cc.eiiiiiiiiiieitieiiete et 188
[:SOURce<hw>][:BB]:DME:ANALysis:PSAFactor?
[:SOURce<hw>][:BB]:DME:ANALysis:RDIStance?

[:SOURCe<hw>][:BB]:DME:ANALYSIS:STATE. ......eiiiiiiiiieitieeitee et ettt et e eeeeeee e ete et e e e e e e eaeeeneeeaneeebeesseeennas

[:SOURce<hw>][:BBl:DME:ANALYSIS: TIME?.......otiiiitieiie i 189
[:SOURce<hw>][:BB:DME:ANALYSISIUAFACION. ..ottt 191
[:SOURCE<hW>][:BB:DMEICSUFFIX. ...ccutiiiiiieitieeit ettt ettt ettt e et e et et eeeaeeeseeenseeeneeenneennes 178
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[:SOURCe<hW>][:BB:DME:EFFICIENCY.....ccutiiitiiiiiieiiie ettt ettt 178
[:SOURce<hw>][:BB]:DME:FALL
[:SOURce<hw>][:BBl:DME:FREQUENCY.......cc.ciitiiiiiiiieiti ettt sttt 179
[:SOURCce<hw>][:BB]:DME:ICAO:CHANNEL.........oeeiiiieeiie ettt ettt e et e e e e aaaeeennes 179
[:SOURce<hw>][:BB:DME:ID:CODE..........coiiiiiiiit ettt ettt et e e te et eeeaeeeneaaneas 191
[:SOURCE<hW>][:BB:DME:IDIDASH.......ccutietieeieeetie ettt ettt et e et e e b e enseesneeenraeanee s 192
[:SOURCE<hW>][:BBI:DME:ID:DOT .....ccitiiieeiiie ettt ettt e et e e et e e e e e e e nbaeesnsaeesnnseeesnnnaeenns 192
[:SOURCEShWS][:BB:DME:ID:LETTEN ...ttt ettt ettt et et e et eeae e e e e eneeeneeaneaaas 192
[:SOURCe<hW>][:BB:DME:ID:PERIOU. ........cciiiiiieieie ettt ettt ettt et saea e e enseereeenae e 193
[:SOURCe<hW>][:BBI:DME:ID:PPP:STATE]......ttee ettt ettt e e e e e e enre e e nneaeeenaeas 192
[:SOURCe<hW>][:BBIDME:ID:IPPS..... ...ttt ettt e et e e et e e b e eaeeeneeeeneeebeaanea e

[:SOURce<hw>][:BB]:DME:ID:PRESet
[:SOURce<hw>][:BB]:DME:ID:RATE.......
[:SOURce<hw>][:BB]:DME:ID:SYMBol
[:SOURce<hw>][:BBl:DME:ID:TSCHEMA.........eiiiiiiiieiieiee ettt 194
[:SOURCESNW>][:BBI:DME:ID[:STATE]. ... eeecteieeeeteie ettt etee ettt e et e e et e e et a e et e e esaea e ssseeesnsaeeeasseaeeans 194
[:SOURce<hw>][:BB]:DME:MARKEIr<Ch>:DELAY........ccceeiiiiiiiiiiiiieeie ettt 200
[:SOURce<hw>][:BB]:DME:MARKEr<Ch>:MODE...........ccittiiiiiiiiiieie e 200
[:SOURce<hw>][:BB]:DME:MARKEIr<Ch>:PDELAY?.......ccciiiiuiiiiiiiieiie ettt 201
[:SOURce<hw>][:BB]:DME:MARKer<ch>:WIDTh...
[:SOURCE<hW>][:BBI:DMEIMODE........cc.oiiitieitieiiie ettt ettt ettt et e st e este et e e nbeesneasnseesnseeseeanaeenns

[:SOURce<hw>][:BBI:DME:PINPULDELAY.......c.coiiiiiiiiiieiie ettt

[:SOURce<hw>][:BB]:DME:PINPUL:SOURCE.......cooiiiiiiiiieiiie ettt eeae s

[:SOURce<hw>][:BB]:DME:PINPUL: TRIGGErLEVEI?.........ooiiiiiiiiiii s 184
[:SOURce<hw>][:BB]:DME:PINPUt: TRIGGErRSEARCN?.......oitiiiiiiiiie ittt 185
[:SOURCE<hWS][:BBIIDME:IPPS ... ..ottt ettt ettt ettt e et e et e et e e eaeeenseeeneeebeeaneaaas

[:SOURce<hw>][:BB]:DME:PPST....
[:SOURCE<NW>][:BBI:DIME:RATE........oii ittt ettt e e st e e et e e e e s e e e eta e e e sasaeeesnsaeeeanneeas

[:SOURCe<hw>][:BB:DME:RDISTANCE. ........oiiiiiiieiiieiie ettt ettt et e e eaeeeneeennes 182
[:SOURce<hw>][:BBl:DME:RDISTANCEIUNIT ..ottt 182
[:SOURCE<hW>][:BBIIDME:RISE.........oitiiiiiiiii ittt ettt b e 183
[:SOURce<hw>][:BB:DME:SETTING:CATAIOG?.......ceiuiiiiieatieatie ettt ettt ee e e e e eaeeeneeaneaeas 112
[:SOURCE<hWS][:BBIIDME:ISHAPE. ...ttt ettt

[:SOURCESNWS][:BBI:DME:SINGIE. .....ccuteieeiiee ettt ettt et e e et e e et e e e st e e e snsaeeessseaeensseeeanes

[:SOURCe<hW>][:BB:DME:SQUIET........ooiiiieiiiiie ettt ettt ettt e et eebeeenee e

[:SOURCE<hWS][:BBI:DMEIWIDTR......uiiiiieeiie ettt ettt ettt ettt e et este e b e e sbeesseeenseesnseebeeaneeens

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:CODE...........cccuiiiiiie et

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:DASH....
[:SOURce<hw>][:BBJ:ILS:LOCalizer:COMIAd:DEPTR.......ciiiiiiiiiiiie et
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMIA:DOT.......ooiiiiiiieeiee ettt e eree e e enaee e
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:FREQUENCY.........cciiiiiiaiiiiiieeiie et
[:SOURce<hw>][:BBJ:ILS:LOCalizer:COMId:LETTEN ...ttt
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:PERIOC. ..........cccuiiiiiiie ettt
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:SYMBOL.........ccouiiiiiiiiiiieiie et
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:TSCHema....
[:SOURce<hw>][:BBJ:ILS:LOCalizer:COMIA[:STATE]......ccuerieereeeietie et e eete e etee et eare e s e e sareeeenrseaeenes
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:COUPING........ccoiiiiiaiiiiiieiie ettt
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:CURRENL. ........coitiiiiiiiieiiieiie et
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:DIRECHON. .......ccciuiiieetiie et
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:LOGArthmIC. .........coiiiiiiiiiiiiiieiie et

Operating Manual 1176.8600.02 — 08 229



Avionics Standards List of commands

[:SOURCce<hw>][:BBJ:ILS:LOCaliZErDDM:PCT ...ttt ettt ettt e e aaaeeenaes
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:POLarity...
[:SOURce<hw>][:BBJ:ILS:LOCaliZEr:DDM:STEP......ccciiiiiiiii it

[:SOURce<hw>][:BB:ILS:LOCalizer:DDM[:DEPTH].....ciiiiiiieetie ettt e e e enaee e

[:SOURce<hw>][:BBJ:ILS:LOCalizer:FREQUENCY........c.coiiiiiiiiiieiieeiee e

[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQUENCY:MODE..........ccceeiiiiiiiiiiieiee et 164
[:SOURce<hw>][:BBJ:ILS:LOCalizer:ICAOQ:CHANNEL..........ceeiiiee et eaee e 164
[:SOURce<hw>][:BB]:ILS:LOCalizer:LLOBE[:FREQUENCY].......cciiiiiiiiiieiieeiie ettt 164
[:SOURce<hw>][:BBJ:ILS:LOCANZEINMODE........cccuiiiiiiiieiie et 165
[:SOURCe<hw>][:BBJ:ILS:LOCAlZENPHASE.........oeiiitieeeee ettt eara e e 165
[:SOURce<hw>][:BB]:ILS:LOCalizer:RLOBE[:FREQUENCY]......ccueiiiuiiiiiaiieaiiieiie et 165
[:SOURCce<hw>][:BBJ:ILS:LOCAIZEISDIM........coiiiiiiiiiieie et

[:SOURce<hw>][:BB]:ILS:SETTing:CATalog?...
[:SOURCEShWS][IBBIILS:ITYPE. ... .ottt ettt h et eeat e et e e e se e e beeeneeanseeenseeebeaaneeenns

[:SOURce<hw>][:BB]:ILS[:GS|GSLOPe]:DDM:COUPIING.......oiitiiitiiiiieiiiiii ettt 153
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPe]:DDM:CURRENL. .......ooiiiiiiiiiiiitie et 153
[:SOURce<hw>][:BB]:ILS[:GS|GSL0pPe]:DDM:DIRECHON. .......cciiiiiiiiiiieiiieeie ettt 154
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:LOGArthmMIC..........cccuiiriiiiiieiiieiie st 154
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPEI:DDM:IPCT ...ttt

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:POLarity....
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE:DDM:ISTERP......cceiiiiiiiietie e

[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE:DDM[:DEPTR]....ccctiiiiieiiiiiieiie ettt

[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE]:FREQUENCY........eiiiiiiiiiaitieaie ettt

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQUENCY:MODE...........cccoiiiiiiiiiieiie et 156
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE]:ICAO:CHANNEL ......cciiiiiiiiiieiie et 156
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:LLOBE[:FREQUENCY]......cceeiirtiriieniieiieieeieeie st 156
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:MODE...
[:SOURce<hw>][:BBJ:ILS[:GS|GSLOPEIPHASE. ..ottt

[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE]:SDIM.......coiiiiiiiiiiiaiie ettt ettt e et e et e s e saeeenee e

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:ULOBE[:FREQUENCY]........c.ceruiiriiiiieiie ittt 158
[:SOURCce<hw>][:BB]:VOR:COMIA:CODE...........ccoiiiieeiiii ettt e e e e e e e e ennaeeenneas 174
[:SOURce<hw>][:BB]:VOR:COMIA:DASH. ... ..ottt 174
[:SOURce<hw>][:BB]:VOR:COMIA:DEPTR......cuiiiiieiieieie ettt 175
[:SOURCe<hw>][:BB]:VOR:COMIA:DOT ......uiiieiiiie ettt ettt e e e e s e e e eaaaeeeenseaessaeeeenns 175
[:SOURce<hw>][:BB]:VOR:COMId:FREQUENCY ........ccueiiiiiiiiiaiiieitie ettt ebe e eee e as 175
[:SOURCce<hw>][:BB:VOR:COMIA:LETTEI......citiiitiiiiie ittt

[:SOURce<hw>][:BB]:VOR:COMIA:PERIOG. ..........ceeiiiiiiiiiii ettt e e e e ennnaeeaes

[:SOURce<hw>][:BB]:VOR:COMid:SYMBol.....
[:SOURce<hw>][:BB]:VOR:COMid:TSCHema
[:SOURCe<hw>][:BB]:VOR:COMIA[:STATE].....ueeeiitiieeitiee et e ettt etee ettt e et e e et e e et e e s enbeeesnneeeanneeeas
[:SOURce<hw>][:BB]:VOR:ICAO:CHANNEL.........ooiiiiiie ittt ettt et ee e
[:SOURCE<hW][:BB]:VORIMODE.........coooieiiiiiieetie ettt ettt este et e et eesseeensaesnneenraeaneeas
[:SOURce<hw>][:BB]:VOR:REFerence[:DEVIation]..........cc.ueeiiuiieiiiiie et
[:SOURce<hw>][:BB]:VOR:SUBCArmier:DEPTR..........coiiiiiiiiieiie ettt
[:SOURce<hw>][:BB]:VOR:SUBCarrier[:FREQuency]...
[:SOURce<hw>][:BB]:VOR:VARIFREQUENCY......c..cciiuiiiiiaiieaieeitet ettt ettt ettt abe ettt e
[:SOURce<hw>][:BB]:VOR:VAR[IDEPTR]... ..ottt ettt ettt e et e e eenbeaanne e
[:SOURCe<hW>][:BB]:VOR[BANGIE]......ccueeieiuieieriieiiesie ettt e ettt este e nteaneenteeneenneeneeneeanes
[:SOURce<hw>][:BB]:VOR[:BANGIE]:DIRECHON. ......cc.oeieeitiieectiie et a e aae e
SSUDSYSIEMSIPRESE!. ...ttt ettt e et e e et e e e eate e e e ne e e e anbe e e e anbeeeenreeeannen
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<SUDSYSEM>ISETTINGICATAIOG. ...t euttetit ettt b ettt ettt e et e ehe et eene e e b e e sneeenees 112
<subsystem>:SETTing:DELete

<SUDSYSEM>ISETTINGILOAD. ..ottt ettt ettt e bbb e seee s
<subsystem>:SETTing:STORe

<SUDSYStEM>:SETTING:STOREIFAST ...ttt e e et e et e e b e e e e nb e e e enbee e enneeeeenneas 113
SSUDSYSTEMSISTATE. ...ttt ettt h ettt e et e bt e e et e e bt et e et e et e e sae e et e e eae e e neesaeeenee 112
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Add new VDB transmitter ...........c.cccocoiiiiiiiiiiciiieeen 29
Airport ID
Airport identification ... 41
Allocating the VDB to the time domain

PrinCIPIE ..o 16

SetliNgS e 30
Altitude

Delta FPAP .....ooiiiieceee e

LTPIFTP o

Reference location ...,
App. Data Length/bytes .... .
Append VDB transmitter ...........cccocoeeiniiiiiiiiiieece e
Application cards
Application notes

Approach performance designator ............ccccoceiiiiiennnnn. 41
Arm
THQEN e 27,54, 69, 76, 91
Assigning a VDB to time slot
SetliNgS e 30
Avionics standards
OVEIVIBW ..ottt 13
B
B X T e 48
Baseband clipping ........cccooiiiiiiiii 50
Baseband filter .........cccceiiiiieiie e 48
Bearing angle
VOR e 72
BrOCHUIES ...t 9
C
Carrier frequency
DME ..o 78
ILS glide slope .. ... 55
ILS localizer ............. ... 59
ILS marker beacons ... ...65
VOR e 70
Carrier frequency mode
ILS glide SIOPE ...ccoruvieeiiiiieeiiee e 54, 59
ILS localizer ............. ... 54,59
ILS marker beacons ..........ccccoeieeiiiiiiiiiee e 65

VOR o 70
Channel mode

DIME ot 77
Clipping

LEVEI .o 51

Mode .... .51

SHALE e 50
Clock

DME ..o 54,69, 77

ILS ....... ... 54,69, 77

MUIIPHEE e 99

SOUICE oiiiieeecteeee et e e e e e e snaaeees 99

VOR oo 54,69, 77
Clock mode

DIME oot 99

ILS ... ... 99

VOR ..o ... 99
Clock parameters ..........ccceoiiiiiiiiiie e 27
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ILS 10CAIZET ...t 63

ILS marker beacons ..........cccccoccvveeiiiieeciiee e 66

VOR e 73
COM/ID letter length

Marker beacon modulation .............ccccoevviiiinnnnnn. 67,74
COM/ID symbol space
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